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PREFACE  TO  THE  SIXTH  EDITION 


THE  publication  of  the  Ninth  Decennial  Revision  of  the  United 
States  Pharmacopoeia  and  the  Fourth  Edition  of  the  National 
Formulary,  together  with  the  introduction  of  many  new 
remedies  and  processes,  and  the  continued  advance  in  pharmaceutical 
knowledge  in  recent  years  have  rendered  necessary  a  new  edition  of 
the  Practice  of  Pharmacy. 

Notwithstanding  the  efforts  of  the  author  to  limit  the  number  of 
pages  by  eliminating  undesirable  subjects,  the  pressing  need  of  a  com- 
prehensive handbook  which  would  serve  as  a  daily  companion  for  the 
busy  pharmacist  has  necessitated  an  increase  in  the  size  of  this  book. 
As  it  is  also  a  text-book,  it  is  of  paramount  importance  to  present  the 
subjects  in  proper  sequence  and  introduce  syllabi  and  tables  which  will 
enable  the  student  to  grasp  quickly  the  outlines  of  the  general  subjects. 
The  first  edition  of  this  work  was  published  in  October,  1885,  and  thus 
thirty-two  years  have  elapsed  between  the  first  and  last  editions.  This 
period  has  been  one  of  ceaseless  activity  in  the  pharmaceutical  world, 
and  the  effort  has  been  made  by  the  author  to  keep  pace  with  progres- 
sive pharmacy  in  at  least  a  creditable  measure. 

This  revision  is  marked  by  many  changes  and  additions  and  the 
illustrations  have  been  revised  by  the  author's  son,  J.  Percy  Reming- 
ton, B.S.,  P.D.,  most  of  the  outline  drawings  having  been  made  by 
him,  and  new  cuts  reproduced  from  these. 

Since  the  advent  of  the  first  edition  of  the  Practice  of  Pharmacy  the 
book  has  had  an  ever-widening  field,  and,  since  the  National  Formulary 
has  been  recognized  as  one  of  the  standards  under  the  National  Food 
and  Drugs  Act  and  in  the  laws  of  many  states,  it  has  been  deemed 
desirable  to  introduce  its  formulas  into  this  Edition,  immediately 
following  the  U.  S.  P.  preparations.  The  preparations  of  the  British 
Pharmacopoeia,  when  dissimilar  from  those  official  in  the  United  States 
Pharmacopoeia,  are  also  included,  but  in  tabular  form.  Dismissed 
preparations  of  the  previous  Pharmacopoeia,  which  still  have  con- 
siderable vogue,  have  also  found  a  place. 

The  metric  system  of  weights  and  measures  has  been  given  the 
preference  in  the  working  formulas,  not  only  for  the  reason  that  it  is  the 
official  method  of  indicating  quantities,  but  because  it  is  the  simplest 
and  best  system  in  use.    Unfortunately,  the  old-form  quantities  con- 
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solids  and  measure  liquids,  the  officinal  formulas  are  expressed,  in  addi- 
tion to  parts  by  weight,  in  avoirdupois  weight  and  apothecaries'  measure. 
These  equivalents  are  printed  in  bold  type,  near  the  margin,  and 
arranged  so  as  to  fit  them  for  quick  and  accurate  reference. 

Part  III  treats  of  Inorganic  Chemical  Substances.  Precedence  is 
of  course  given  to  officinal  preparations  in  these.  The  descriptions, 
solubilities,  and  tests  for  identity  and  impurities  of  each  substance 
are  systematically  tabulated  under  its  proper  title.  It  is  confidently 
believed  that  by  this  method  of  arrangement  the  valuable  descriptive 
features  of  the  Pharmacopoeia  will  be  more  prominently  developed, 
ready  reference  facilitated,  and  close  study  of  the  details  rendered 
easy.  Each  chemical  operation  is  accompanied  by  equations,  whilst 
the  reaction  is,  in  addition,  explained  in  words. 

The  Carbon  Compounds,  or  Organic  Chemical  Substances,  are 
considered  in  Part  IV.  These  are  naturally  grouped  according  to 
the  physical  and  medical  properties  of  their  principal  constituents, 
beginning  with  simple  bodies  like  cellulin,  gum,  etc.,  and  progressing 
to  the  most  highly  organized  alkaloids,  etc. 

Part  V  is  devoted  to  Extemporaneous  Pharmacy.  Care  has  been 
taken  to  treat  of  the  practice  which  would  be  best  adapted  for  the 
needs  of  the  many  pharmacists  who  conduct  operations  upon  a  mod 
erate  scale,  rather  than  for  those  of  the  few  who  manage  very  large 
establishments.  In  this,  as  well  as  in  other  parts  of  the  work, 
operations  are  illustrated  which  are  conducted  by  manufacturing 
pharmacists. 

Part  VI  contains  a  formulary  of  Pharmaceutical  Preparations 
which  have  not  been  recognized  by  the  Pharmacopoeia.  The  recipes 
selected  are  chiefly  those  which  have  been  heretofore  rather  difficult 
of  access  to  most  pharmacists,  yet  such  as  are  likely  to  be  in  request. 
Many  private  formulas  are  embraced  in  the  collection  ;  and  such  of 
the  preparations  of  the  old  Pharmacopoeias  as  have  not  been  included 
in  the  new  edition,  but  are  still  in  use,  have  been  inserted. 

In  conclusion,  the  author  ventures  to  express  the  hope  that  the 
work  will  prove  an  efficient  help  to  the  pharmaceutical  student  as  well 
as  to  the  pharmacist  and  the  physician.  Although  the  labor  has 
been  mainly  performed  amidst  the  harassing  cares  of  active  profes- 
sional duties,  and  perfection  is  known  to  be  unattainable,  do  pains 
has  been  spared  to  discover  and  correct  errors  and  omissions  in  the 
text.  The  author's  warmest  acknowledgments  are  tendered  to  Mr. 
A.  B.  Taylor,  Mr.  Joseph  McGreery,  and  Mr.  George  M.  Smith  for 
their  valuable  assistance  in  revising  the  proof-sheets,  and  to  the  latter 
especially  for  hi*  work  OB  the  index.  The  outline  illustrations,  by 
Mr.  John  Collins,  were  drawn  either  from  the  actual  objects  or  from 
photographs  taken  by  the  author.  -1     ■'•    R. 

riiiLAM.i.rniA,  October,  lss5. 
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THEORETICAL  AND  PRACTICAL  PHARMACY 

PHARMACY  is  the  science  which  treats  of  medicinal  substances. 
It  comprehends  not  only  a  knowledge  of  medicines  and  the  arts 
of  preparing  and  dispensing  them,  but  also  their  identification, 
selection,  preservation,  combination,  and  analysis. 

The  word  Pharmacy  is  also  used  to  designate  the  place  where  medi- 
cines are  sold. 

For  convenience  in  study,  Pharmacy  may  be  divided  into  two  great 
classes, — viz.,  Theoretical  Pharmacy  and  Practical  Pharmacy. 

Theoretical  Pharmacy. — Inasmuch  as  all  Nature,  animate  and  inan- 
imate, has  been  laid  under  contribution  to  provide  remedies  for  the 
alleviation  of  disease,  it  follows  that  those  sciences  which  embrace  a 
knowledge  of  substances  obtained  from  the  vegetable,  mineral,  and 
animal  kingdoms,  as  well  as  those  which  treat  of  the  laws  governing 
them,  are  called  upon  to  furnish  important  facts  which  form  the  basis 
of  the  science  of  Pharmacy. 

Botany,  the  science  of  plants,  Mineralogy,  that  of  inorganic  sub- 
stances found  in  or  on  the  earth,  and  Zoology,  the  science  which  treats 
of  animals,  are,  however,  less  important  than  Chemistry  and  Physics; 
for  upon  these  two  Pharmacy  is  most  dependent  for  its  greatest  devel- 
opment and  its  highest  degree  of  usefulness. 

Physics  or  Natural  Philosophy  is  that  branch  of  science  which  de- 
scribes and  explains  the  changes  produced  in  bodies,  by  which  their 
specific  identity  is  not  destroyed,  while  Chemistry  treats  of  those 
changes  which  affect  the  specific  identity  of  the  bodies. 

Materia  Medica  (medicinal  materials)  is  a  term  applied  to  designate 
the  substances  which  are  used  in  the  cure  of  diseases;  it  is  most  inti- 
mately connected  with  Pharmacognosy,  the  science  which  treats  of 
crude  drugs,  while  the  specific  definition  of  Pharmacy  limits  the  latter 
to  the  consideration  of  the  preparations  made  from  drills. 

In  colleges  of  pharmacy,  as  well  as  in  universities  where  pharmacy 
is  a  part  of  the  instruction,  it  is  usual  to  divide  General  Pharmacy 
into  three  departments, — Chemistry,  Botany  and  Materia  Medica,  and 
Theory  and  Practice  of  Pharmacy. 

Toxicology,  the  science  of  poisons,  Microscopy,  which  requires  the 
use  of  optical  instruments  called  microscopes,  Bacteriology \  a  natural 
science  which  treats  of  micro-organisms,  and  Serology,  dealing  with 
serum  products,  form  valuable  collateral  and  special  subjects  of  study. 
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Pharmacology  is  broadly  defined  as  the  science  of  drugs.  Unfor- 
tunately the  name  has  been  limited  by  specialists  to  the  action  of 
drugs  on  living  organisms. 

Practical  Pharmacy  is  that  branch  of  Pharmacy  which  treats  of 
the  operations,  processes,  and  methods  used  in  applying  the  principles 
of  theoretical  pharmacy. 


PHARMACOPOEIAS  AND  DISPENSATORIES 

A  pharmacopana,  in  the  modern  acceptation  of  the  word,  is  a  book 
containing  a  list  of  medicinal  substances,  with  descriptions,  tests,  and 
formulas  for  preparing  the  same,  selected  by  some  recognized  authority. 
The  necessity  for  legalized  standards  to  define  the  character,  establish 
the  purity,  and  regulate  the  strength  of  medicines  is  recognized  by  all 
civilized  nations;  and  although  all  of  the  nations  of  the  globe  have 
not  yet  formally  adopted  national  standards,  in  nearly  every  case  where 
this  has  not  been  done  it  will  be  found  that  the  standards  of  some 
other  country  are  in  use.  The  most  important  pharmacopoeias,  with 
the  dates  of  their  latest  issues,  are  as  follows: 

Official  Pharmacopoeias 

Nation  Date  of  Issue  Title 

1.  United  States 1916        Pharmacopoeia  of  the  United  States  of  America, 

Ninth  Decennial  Revision1 
Spanish  Edition  To  Appear  .    .    .    1917 

2.  Great  Britain  and  Ireland  and  British    Pharmacopoeia   combining   the   Indian 

Colonies 1914  and  Colonial  Addendum 

3.  Germant 1910        Arzneibuch  fur  das  Deutsche  Reich   (Pbarma- 

copoea  Germanica,  editio  V) 

4.  France 1908        Codex  Medicamentarius  Gallicus  (Pharmacopee 

Franeaise) 

5.  Austria 1906        Pharmacopoea  Austriaca,  editio  octava 

6.  Belgium 1906        Pharmacopoea  Belgica,  editio  tertia 

7.  Chili 1886        Farmacopea  Chilena 

8.  Croatia-Slavonia 1888        Pharmacopoea  Croat  ico-Slavonica 

9.  Denmark 1907        Pharmacopoea  Danica 

10.  Greece    .  • 1899        'EXXjjviki)  ♦apuoxon-oiia 

11.  Hungary 1909        Pharmacopoea  Hungarica,  editio  tertia 

12.  Italy 1909        Farmacopea  ufficiale  del    regno   d'ltalia,  teria 

edizione 

13.  Japan 1906        Pharmacopoea  Japonica 

English  Edition 1907 

14.  Mexico 1904  Nueva  Farmacopea  Mexicnna,  cuarta  edicion 

15.  Netherlands 1905  Pharmacopoea  Nederlandica,  editio  quarta 

16.  Norway 1913  Pharmacopoea  Norvegica,  editio  quarta 

17.  Portugal 1876  Pharmacopoea  1'ortugueza 

18.  Roumania 1893  Pharmacopoea  Romana 

19.  Russia 1910  Pharmacopoea  Rossica,  sixth  edition 

20.  Sf.rvia 1908  Pharmakoprra  Berbica,  editio  secunda 

21     >imn 1905  Farmacopea  oficial  Eapafiola,  aeptima  edici6n 

22.  Sweden 1908  Pharmacopoea  Suecica  (Svenska  Farmakopen) 

23.  Switzerland 1907  Pharmacopoea  Helvetica,  editio  quarta 

21.  VlRHUlU 1898  Farmacopea  Venezolana,  I 

25.  Ahqentina 1898        Ph.  Arg.    I,    Farmacopea    Nacional  Argentina, 

primera  edicion 

26.  Finland 1914        Ph.    Fenn.   V,    Pharmacopoea    Fennica,   editio 

quinta 

•In  quoting  this  title,  it  is  customary  to  abbreviate  it  to  "U.S.  P.  IX."  It  is  advisable  to 
adhere  to  this  form  ho  as  to  preserve  uniformity.  The  "ninth  revision"  incuis,  ot  course, 
the  Hame  as  "tenth  edition.  Formerly  it  was  customary  to  use  the  year  in  which  the 
I  >•■•  ennial  Convention  met  to  designate  the  Pharmacopoeias,  thus  "U.  S.  P.  IS',10";  much 
confusion  resulted  from  this  pructicc  because  it  now  requires  three  or  four  years  to  revise 
eueh  an  authority  and  hence  the  "II.  S.  I'.  lS'.tO"  would  have  been  more  appropriately 
termed  the  "TJ.  B.  P.  1893."  In  the  last  two  revisions  this  was  corrected  by  omitting  a 
date  upon  the  bnek  of  the  book  and  using  the  worda  "Eighth  Decennial  Revision"  and 
"Ninth  Decennial   Revision." 
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The  U.  S.  Pharmacopoeia  is  now  used  officially  in  Porto  Rico  and 
the  Philippine  Islands  and  has  been  recognized  as  the  official  Pharma- 
copoeia of  Cuba,  every  drug  store  in  Cuba  since  1910  having  been  com- 
pelled by  law  to  have  a  copy.  A  Spanish  Edition  of  the  U.  S.  P.  VIII 
was  issued  in  1909  and  a  Spanish  Edition  of  the  U.  S.  P.  IX  has 
been  authorized  and  is  in  course  of  preparation.  Central  and  South 
American  countries  are  now  using  the  Spanish  U.  S.  Pharmacopoeia. 
In  the  West  Indian  Islands,  where  French  and  Spanish  are  the  principal 
languages,  the  most  generally  used,  unofficial  work  of  reference  is 
Dorvault's  "L'Officine, "  an  extensive  commentary  and  supplement 
to  the  French  Pharmacopoeia. 

Bolivia. — French,  Spanish,  and  Chilian  Pharmacopoeias. 

Brazil. — French,  Portuguese,  and  Spanish  Pharmacopoeias.  Also  (not  official)  Formulario  ou 
Guia  Medica,  etc.  By  P.  L.  N.  Chernovitz.  Novo  Formulario  medico  e  pharmaceutic, 
ou  Vademecum  Medicum.     By  Th.  J.  H.  Langgaard. 

Central  American  States. — French,  Spanish,  and  Mexican  Pharmacopoeias.  Also,  to  some 
extent,  the  British  and  that  of  the  United  States. 

China. — The  native  druggists  and  herbalists  still  regard  as  their  chief  authority  the  old  Chinese 
Encyclopedia  of  natural  history,  entitled  Pen-tsao-kang-mu,  composed  by  Li-shi-chin  be- 
tween 1552  and  1578.  The  usual  editions  of  this  work  are  printed  in  40  thin  volumes, 
8vo.  Foreign  pharmacists  use  the  pharmacopoeias  of  their  respective  countries.  The 
British  is  most  in  use. 

Cuba. — The  United  States  Pharmacopoeia  (Spanish  Edition)  since  1910. 

Ecuador. — French  and  Spanish,  also  several  foreign  pharmacopoeias. 

Haiti. — French  and  Spanish  Pharmacopoeias  (chiefly). 

Hawaiian  Islands. — Chiefly  the  United  States  Pharmacopoeia.  To  some  extent,  also,  the 
British  and  the  German. 

Liberia. — The  United  States  Pharmacopoeia  (chiefly). 

Pero. — The  French,  Spanish,  British,  and  United  States  Pharmacopoeias. 

Turkey. — The  French  Pharmacopoeia. 

Uruguay. — The  French  and  Spanish  Pharmacopoeias.  OccasionaHy,  also,  the  British  and  that 
of  the  United  States. 

The  official  pharmacopoeias  are  all  issued  under  the  authority  of 
the  respective  governments,  with  the  exception  of  the  United  States 
Pharmacopoeia,  which  has,  however,  been  accepted  by  the  government 
and  the  individual  States,  through  the  National  and  State  Pure  Food 
and  Drugs  Acts.  Efforts  are  constantly  being  put  forth  to  secure  the 
adoption  of  an  International  Pharmacopoeia.  If  these  should  prove 
successful,  a  great  advance  will  be  made  in  bringing  about  a  uniformity 
in  the  strength  of  preparations;  yet  it  may  well  be  doubted  whether 
such  a  work  would  be  as  generally  useful  as  the  pharmacopoeias  at 
present  in  use,  which  have  been  proved  by  long  experience  best  adapted 
to  the  varying  needs  of  the  different  nations.  A  practical  plan  of 
securing  the  chief  advantages  possessed  by  an  International  Pharma- 
copoeia has  been  inaugurated  by  the  establishment  of  the  "Interna- 
tional Conference  for  the  Unification  of  Potent  Remedies,"  which 
met  in  the  City  of  Brussels  in  September,  1902.  This  body  in  the 
final  protocol  agreed  upon  standards  of  strengths  for  potent  prepara- 
tions which  they  expect  the  various  pharmacopoeias  of  the  world  to 
adopt.  In  1906,  representatives  from  nineteen  governments  nut  at 
Brussels  and  with  certain  reservations  formally  signed  the  agreements 
drawn  up  in  1902  and  also  formulated  details  for  further  unification. 
The  United  States  Pharmacopoeia  (eighth  revision)  was  the  first 
national  pharmacopoeia  to  adopt  some  of  these  recommendations.  The 
U.  S.  P.  IX  has  inserted  the  Latin  title  adopted  by  the  International 
Conference,  followed  by  the  letters  ''P.  I.,"  below  the  official  title  of 
those  preparations  which  conform  to  the  standards  of  the  protocol. 
The  letters  P.  I.  mean  "Protocol  Internationale." 
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The  Pharmacopoeia  of  the  United  States,  Ninth  Decennial  Revision, 
was  prepared  by  a  committee  appointed  by  the  National  Convention 
of  1910  for  revising  the  Pharmacopoeia,  which  met  in  Washington,  D.  C, 
May  10,  1910.  Seventy-six  medical  bodies,  seventy-five  incorporated 
pharmaceutical  organizations  and  the  American  Chemical  Society,  the 
Association  of  Official  Agricultural  Chemists,  the  Association  of  State 
and  National  Food  and  Drug  Departments,  the  Surgeon-General's 
Office  of  the  United  States  War  Department,  the  Bureau  of  Medicine 
and  Surgery  of  the  United  States  Navy  Department,  the  Bureau  of 
Public  Health  and  Marine  Hospital  service  of  the  United  States  Treas- 
ury Department  and  the  United  States  Department  of  Agriculture 
sent  delegates  to  this  convention,  which  selected  from  those  present 
fifty  members,  with  the  President  of  the  Convention  a  member  ex  officio, 
making  the  total  fifty-one,  and  these  were  designated  as  the  "General 
Committee  of  Revision  of  the  Pharmacopoeia  of  the  United  States  of 
America. "  Of  this  number  thirteen  were  physicians,  twenty-six  were 
pharmacists  and  chemists,  nine  were  chemists,  and  three  botanists  and 
pharmacognosists.  At  the  Eighth  Decennial  Convention,  in  1900,  sev- 
eral important  changes  in  the  plan  of  the  work  were  made,  the  business 
portion  was  separated  from  that  of  actual  revision  by  creating  a  Board 
of  Trustees  whose  duty  is  to  make  contracts,  attend  to  the  finances,  and 
place  the  book  on  sale.  The  Convention  was  also  incorporated  at  that 
time,  and  it  now  carries  on  its  work  under  a  charter  issued  at  Washing- 
ton under  the  laws  of  the  District  of  Columbia.  The  Convention  of 
1910  changed  the  number  of  members  on  the  Committee  of  Revision 
from  twenty-six  to  fifty-one  and  also  authorized  the  formation  of  an 
"Executive  Committee,"  to  be  elected  from  the  larger  or  "General 
Committee, "  this  smaller  committee  to  have  immediate  charge  of  the 
work  of  revision;  in  this  way  it  was  believed  that  decisions  might  be 
arrived  at  more  readily  and  the  revision  facilitated.  The  General 
Committee  of  Revision,  as  soon  after  their  election  as  possible,  met, 
elected  officers,  and  the  chairman  organized  the  work  of  revision, 
appointing  fifteen  sub-committees  to  report  upon  the  several  divisions 
of  the  work.  These  were:  1.  Scope,  2.  Therapeutics,  Pharmaco- 
dynamics, and  Posology,  3.  Biological  Products  and  Diagnostical 
Tests,  4.  Botany  and  Pharmacognosy,  5.  General  and  Inorganic  Chem- 
istry, 6.  Organic  Chemistry,  7.  Proximate  Assays,  8.  Volatile  Oils, 
9.  Fluid  and  Solid  Extracts  and  Tinctures,  10.  Aromatic  Waters, 
Spirits,  and  Liquors,  11.  Syrups  and  Elixirs,  12.  Cerates  and  Ointments, 
13.  Miscellaneous  Galenicals,  14.  Tables,  Weights  and  Measures,  and 
15.  Nomenclature. 

When  these  appointments  were  ratified  by  the  General  Committee 
of  Revision  and  Board  of  Trustees,  each  sub-committee  organized  and 
elected  its  own  Chairman. 

These  sub-committee  Chairmen,  through  appointment  by  the  Gen- 
eral  Chairman    and  election   by  the  General   Committee,  formed  the 

"Executive  <  lommittee  of  Revision,"  with  the  Chairman  of  the  ( !eneral 
Committee  also  as  Chairman  of  the  Executive  Committee  and  the 
actual  work  of  revision  began.  According  to  the  By-laws  of  the 
Convention,  the  "Executive  Committee  shall  execute  such  orders  or 
resolutions  as  have  been  assigned  to  it  by  the  Convention,  the  General 
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Committee  of  Revision  or  the  Board  of  Trustees,  and  have  entire 
charge  of  the  preparation  of  the  manuscript  and  reading  of  proof  for 
the  revised  Pharmacopoeia."  The  General  Committee  of  Revision 
represent  geographically  various  parts  of  the  United  States,  and  it  is 
necessary  to  conduct  the  revision  by  mail  communications,  which  are 
voluminous.  The  Board  and  Committee  remain  in  office  until  the 
next  decennial  convention  meeting,  or  until  their  successors  are  ap- 
pointed. Permission  to  use  the  text  of  the  Pharmacopoeia  is  granted 
upon  application  to  the  Chairman  of  the  Board  of  Trustees  under  cer- 
tain regulations  which  are  necessary  to  guard  the  copyright.  As  the 
U.  S.  Pharmacopoeia  will  be  largely  quoted  in  this  treatise,  its  plan  and 
the  outlines  of  its  main  features  should  be  thoroughly  understood  at 
the  outset. 

Nearly  one  thousand  substances  (782),  embracing  crude  drugs  and 
preparations,  have  been  deemed  of  sufficient  importance  to  merit  a 
place  in  the  U.  S.  Pharmacopoeia. 

Under  the  Food  and  Drugs  Act,  the  United  States  Pharmacopoeia 
and  the  National  Formulary  are  now  the  law  of  the  land.  Their 
standards  are  obligatory  and  violations  are  now  punishable  by  fine  or 
other  penalty. 

Nomenclature 

The  names  of  the  various  substances  are  indicated — 1.  By  the 
Official  Latin  title,  which  is  always  in  the  Latin  language.  2.  By 
the  Official  English  title.  3.  By  the  Abbreviated  title.  4.  By 
the  Synonym.  5.  By  the  Botanical  name  (in  the  case  of  plants). 
6.  By  the  Symbolic  formula  (in  the  case  of  chemicals).  Each  of 
these  names  has  a  special  use. 

The  following  extracts  from  the  Pharmacopoeia  are  given  in  illus- 
tration : 

CANTHARIS  [Official  Latin  title]      UNQUENTUM  PHENOL1S 

Cantharides  [Official  English  title]         Ointment  of  Phenol 

Canthar.  [Official  Abbreviated  title]  Ling.  Phenol. 

[Spanish  Flies,  Russian  Flies]  [Synonym]  [Ointment  of  Carbolic  Acid] 

POTASSI1  B1TARTRAS        [Official  Latin  title]  SPIRITUS  >ETHERIS 

Potassium  Bitartrate        [Official  English  title]  Spirit  of  Ether 

Pot.  Bitart.  [Official  Abbreviated  title]  Sp.   /Eth. 

[Cream  of  Tartar]  [Synonym]  [Hoffmann's  Drops] 

KHC4H4O6  (188.14)  [Symbolic  formula] 

1.  The  Official  Latin  Title.— Example,  LIQUOR  AMMONII  ACETATIS. 

The  official  Latin  title  is  thoroughly  distinctive,  and  is  intended 
to  be  used  in  designating  the  drug  or  preparation  where  precision 
is  required,  and  is  used,  usually  in  its  abbreviated  form,  in  writing 
prescriptions,  in  labelling  store  furniture,  specimens,  etc.  Latin  is 
selected  for  the  official  title  because  it  is  universally  used  and  under- 
stood as  the  "language  of  science,"  and  is  not  liable  to  change,  as  is 
the  case  with  a  living  tongue.  Although  the  official  titles  are  usually 
abbreviated  in  practice,  the  proper  terminations  and  full  titles  Bhould 
be  known  and  observed  carefully,  and  the  habit  of  using  the  Latin 
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abbreviations  in  English  conversation  strictly  guarded  against  as  not 
only  inelegant,  but  vulgar.1  A  vast  amount  of  careful  consideration, 
extending  over  many  years,  has  been  expended  in  perfecting  a  system 
of  pharmacopceial  nomenclature  which  is  at  once  "brief,  simple,  expres- 
sive, distinctive,  and  convenient."  The  following  may  be  cited  as 
models:  Acacia,  Camphora,  Opium,  Rheum,  Sapo,  etc.,  the  full  phar- 
macopceial definition  of  these  titles  being,  respectively,  Acacia.  "The 
dried  gummy  exudation  of  Acacia  Senegal  Willdenow,  and  of  other 
African  species  of  Acacia  (Fam.  Leguminosce) . "  Camphora.  "A  ketone 
[CioHi60  or  C9H16C0  =  152.13]  obtained  from  Cinnamomum  Camphora 
(Linne)  Nees  et  Ebermaier  (Fam.  Lauracece) ;  it  is  dextrorotatory. " 
Opium.  "The  air-dried  milky  exudation  obtained  by  incising  the 
unripe  capsules  of  Papaver  somniferum  Linne  and  its  variety  album  De 
Candolle  (Fam.  Papaveracece) ,  and  yielding,  in  its  normal,  moist  con- 
dition, not  less  than  9.5  per  cent,  of  anhydrous  morphine."  Rheum. 
"The  rhizome  and  roots  of  Rheum  officinale  Baillon,  Rheum  palmatum 
Linne,  and  the  var.  tanguticum  Maximowicz  (Fam.  Polygonaceoz) ,  and 
probably  other  species  of  Rheum  grown  in  China  and  Thibet,  deprived 
of  most  of  the  bark  tissues  and  carefully  dried."  Sapo.  "Soap  pre- 
pared from  olive  oil  and  sodium  hydroxide."  The  gen eric,  or  genus 
name  (the  first  part  of  the  botanical  name) ,  was  generally  chosen  for 
the  official  Latin  title,  as,  Pilocarpus,  for  "the  leaflets  of  Pilocarpus 
Jaborandi"  (botanical  name).  In  the  case  of  some  old  and  very  well- 
known  drugs,  this  rule  could  not  be  adopted  without  causing  confusion 
and  the  specific  or  species  name  (the  second  part  of  the  botanical  name) 
was  retained,  as  Ipecacuanha,  the  official  Latin  title  for  "the  dried 
root — of  Cephaelis  Ipecacuanha."  The  official  Latin  title  obviously 
cannot  retain  the  simplicity  of  a  single  word  where  two  parts  of  the 
same  plant  are  official.  Thus,  for  example,  the  corm  and  seed  of  Col- 
chicum  must  each  be  defined  by  affixing  the  Latin  name  of  the  partic- 
ular part  of  the  plant  intended,  as  Colchici  Cormus  for  Colchicum  Corm, 
and  Colchici  Semen  for  Colchicum  Seed ;  nor  can  a  single  word  be  chosen 
for  either  official  title  where  the  specific  names  of  two  or  more  plants 
of  the  same  genus  differ.  The  generic  name  of  the  two  official  mints 
is  Mentha,  and  to  distinguish  them  it  is  necessary  to  use  the  full  botan- 
ical name  for  each.  Thus,  the  Mentha  piperita  (Peppermint),  Mentha 
Viridis  (Spearmint) . 

There  are  a  very- few  exceptions  <o  the  above  principles  of  nomen- 
clature, as  in  the  case  of  Kino  and  Prunus  Virginianu,  derived,  accord- 
ing to  the  most  recent  and  reliable  authorities,  respectively  from  Ptero- 
carpu*  Marsupium  and  Prunus  serotina.  These  drugs  are  largely  used, 
and  the  old  names  have  become  so  well  established  that  it  would  lead 
to  confusing  and  possibly  embarrassing  mistakes  to  change  them  now. 
The  Latin  names  arc  generally  used  in  the  singular  number,  although 
the  definition  of  the  drug  distinctly  indicates  plurality;  for  instance, 
Oalla  is  the  official  name  for  nutgalls,  as  they  are  termed  commercially, 
and  is  in  the  nominative  singular  (plural,  GaWa).  Theofficial  definition, 
however,  read-  "  Excrescences  on  the  young  twigs  of  Quercusinfecioria 
Olivier,  etc."  Caryophyllus  (nominative  singular)  is  the  official  name 

■Example  of  what  should  1>«  avoided  in  conversation:     "I  mixed  the  Ptdt.  Pip.  Ntg.  with 
the  Pot.  Carl,.  .iii,l  the  Muc.  Trag..  but  could  not  form  a  mass." 
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for  the  dried  flower-buds  of  Clove.  The  reason  assigned  in  the  preface 
to  the  U.  S.  Pharmacopoeia,  1850,  for  this  apparent  deviation,  is  that 
"the  example  of  the  Roman  medical  writers,  particularly  of  Celsus, 
might  be  followed. "  In  the  case  of  compound  medicines,  such  official 
titles  were  selected  as  would  usually  express  the  composition  of  the 
preparations  as  fully  as  possible,  indicating  the  principal  ingredients 
without  sacrificing  the  important  consideration  of  brevity  and  con- 
venience in  abbreviation,  as  Mistura  Cretse,  Pulvis  Ipecacuanhae  et 
Opii,  and  Tinctura  Opii  Camphorata.  In  some  cases  it  is  desirable  to 
indicate  in  the  title  the  medical  properties  or  use  of  the  preparation, 
as  in  Pilulse  Catharticse  Compositse,  Serum  Antidiphthericum.  Where 
the  number  of  important  ingredients  in  a  preparation  is  too  great  to 
admit  of  a  selection,  the  participial  adjective  compositus  (meaning 
compound)  is  added,  the  feminine  (composita)  or  neuter  (compositum) 
termination  being  used  respectively  where  the  noun  is  feminine  or 
neuter,  as  Spiritws  Juniperi  Composites  (masc),  Tinctura  Lavandulae 
Composita  (fem.),  Extraction.  Colocynthidis  Compositwm  (neut.). 

2.  The  Official  English  Title.— Example,  Solution  of  Ammonium 
Acetate.  This  name  should  be  used  when  the  drug  or  preparation  is 
mentioned  in  ordinary  conversation,  in  commercial  transactions,  in 
writing  orders  for  supplies,  and  in  all  cases  where  the  use  of  the  Latin 
official  title  could  be  justly  criticized  as  an  ostentatious  display  of  eru- 
dition. In  the  U.  S.  Pharmacopoeia,  1880,  a  large  number  of  English 
titles  used  in  former  Pharmacopoeias  were  changed,  the  old  vernacu- 
lar names  being  either  dropped  altogether  or  inserted  as  synonyms. 
This  advanced  step  was  rendered  necessary  by  the  increase  in  articles 
used  in  the  materia  medica  and  by  a  desire  for  greater  accuracy  and 
better  methods  in  nomenclature.  The  confusion  which  always  exists 
in  different  localities  concerning  the  common  names  of  drugs  is  also 
avoided,  as  the  anglicized  Latin  name  is  distinctive.  The  former 
English  names  Bloodroot,  Calabar  Bean,  Male  Fern,  and  Yellow  Jas- 
mine, for  instance,  are  replaced  by  Sanguinaria,  Physostigma,  Aspidium 
and  Gelsemium. 

On  the  other  hand,  some  of  the  common  English  names  were  so  fixed 
by  usage  that  it  was  not  deemed  judicious  to  alter  them;  besides,  to 
have  changed  them  would  have  often  substituted  a  longer  and  lees 
convenient  word.  The  retention  of  the  English  names  Clove,  Hops,  and 
Ginger  sufficiently  illustrates  this. 

In  the  U.  S.  Pharmacopoeia,  1890,  a  very  important  change  was 
made  in  the  English  names  of  the  chemical  substances,  the  basylous 
or  metallic  component  being  given  the  first  place;  for  instance,  potas- 
sium citrate,  ammonium  bromide,  and  zinc  sulphate,  replace  the  former 
names  citrate  of  potassium,  bromide  of  ammonium,  and  sulphate  of  zinc. 
This  change  required  many  alterations  in  nomenclature,  but  it  was  a 
necessary  step  for  the  Committee  of  Revision  to  make  t  lie  names  accord 
with  the  established  usage  of  the  best  modern  chemical  writers.  In 
the  U.  S.  P.  1890  the  salts  of  iron  and  mercury  were  lor  the  first  time 
differentiated  by  the  use  of  the  terms  ous  and  ic  respectively  to  desig- 
nate lower  and  higher  forms  of  the  salts;  for  example,  ferrous  Sulphate 
and  ferric  sulphate,  mercurows  iodide  and  mercuric  iodide,  replaced 
the  names  sulphate  of  iron  and  iodide  of  mercury;  the  compounds  of 
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mercury,  on  account  of  the  differences  in  dose  existing  among  them, 
were  further  distinguished  by  the  use  of  the  adjectives  "corrosive," 
"mild,"  "red,"  "yellow."  For  the  scale  salts  of  iron,  which  are  of 
complex  composition  and  not  true  chemical  salts,  notwithstanding  the 
fact  that  the  metallic  component  exists  in  them  in  the  ferric  state,  the 
term  "iron"  was  used  in  order  to  emphasize  the  fact  of  their  defec- 
tive chemical  construction,  for  they  are  not  definite  double  salts.  This 
nomenclature  was  retained  in  the  Ninth  Decennial  Revision  of  the 
Pharmacopoeia. 

The  Pharmacopceial  names  of  chemical  substances  do  not  always 
represent  their  chemical  composition.  The  enormous  multiplication 
of  synthetic  remedies,  and  the  length  of  the  systematic  names  of  these 
bodies,  have  compelled  the  use  of  shorter  terms  which  are  more  con- 
veniently employed  in  prescriptions  and  in  commercial  transactions. 
Thus,  "  metadihydroxybenzene"  is  a  more  cumbersome  word  than 
"resorcinol,"  "  phenyldimethylpyrazolon"  than  "antipyrine."  If  we 
turn  to  unofficial  substances,  a  better  example  is  afforded  by  the  use 
of  "analgen,"  which  is  dignified  by  the  systematic  name  of  orthoethyl- 
oxyanamonobenzoylamidochinoline."  In  the  Eighth  Revision  and 
also  in  the  Ninth  it  was  necessary  to  introduce  quite  a  number  of  syn- 
thetic remedies  having  long  scientific  names,  and  trade  or  proprietary 
names  could  not  be  used  as  titles  in  a  standard  book  of  this  character, 
hence  the  long  names  had  to  be  shortened,  and  "  diethylsulphonedi- 
methylmethane"  became  "sulphonmethane,"  "  2-phenyl-quinoline  4 
carboxylic  Acid"  became  "  Phenylcinchoninic  Acid,"  and  "  Quarternary 
oxymethyl  oxymethelene  dihydro  isoquinoline  chloride"  became 
"Cotarnine  Hydrochloride."  The  value  of  a  long  chemical  name  lies 
in  the  fact  that  the  name  indicates  its  composition,  but  some  of  the 
most  useful  modern  remedies  are  very  complex  in  their  chemical  com- 
position, hence  the  inconvenience.  The  custom  of  abbreviating  the  offi- 
cial Latin  titles  in  writing  prescriptions  is  universal  among  physicians, 
and  the  new  official  names,  which  are  long,  will  not  cause  great 
inconvenience  in  practice.  Thus  "  Hexamethylenamina"  has  been 
abbreviated    to  "Hexam." 

3.  Abbreviations. — The  U.  S.  Pharmacopceial  Convention  of  1910 
recommended  that  there  should  be  inserted,  after  each  article  used  by 
physicians  in  prescriptions,  a  carefully  considered  abbreviated  name, 
which  may  be  known  as  an  official  abbreviation,  in  order  that  uni- 
formity may  be  established  throughout  the  country,  with  the  object 
of  preventing  mistakes  in  reading  and  compounding  prescriptions, 
and,  further,  to  serve  as  authorized  abbreviations  in  labelling  the 
store  furniture  of  the  pharmacist.  Such  abbreviated  titles  have  been 
provided  in  the  U.  8.  P.  IX,  the  N.  F.  IV,  and  the  British  Pharma- 
copoeia (1914). 

4.  The  Synonym. — Example,  [Basiiam's  Mixture].  In  the  Phar- 
macopoeia the  definition  of  the  term  synonym  is  restricted  to  an  equiva- 
lent name  in  common  use,  which  is  usually  antiquated  and  derived 
from  an  unscientific  source,  and  which  should  really  be  abandoned,  but 
which  common  custom  and  long  usage  demand  shall  not  be  entirely 
ignored.  The  synonyms  should  be  rarely  or  never  used,  yet  it  is  neces- 
sary for  the  student  to  be  familiar  with  them  in  order  to  recognize  their 
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equivalent  official  Latin  or  English  names  when  they  are  used  by  others. 
Common  names,  as  snakeroot,  dock,  Indian  hemp,  balm,  etc.,  have 
varying  and  often  opposite  meanings  in  different  localities,  and  confusion 
and  even  loss  of  life  have  resulted  from  the  unfortunate  use  of  these 
common  names.  In  the  U.  S.  P.  IX  synonyms  are  placed  below  the 
official  English  title  in  smaller  type.  In  the  U.  S.  P.  VIII  synonyms 
had  been  placed  in  the  index  under  the  official  Latin  titles,  but  the 
increased  importance  of  synonyms  after  the  passage  of  the  Food  and 
Drugs  Act,  when  synonyms  were  sometimes  used  to  evade  the  stand- 
ards, led  the  Convention  of  1910  to  recommend  that  the  list  be  enlarged 
and  be  printed  in  the  text  of  the  Pharmacopoeia  immediately  after  the 
English  name  of  the  substance.  The  Committee  of  Revision  also 
passed  the  following  resolution  which  had  been  adopted  by  the  Conven- 
tion: "Substances  labelled  with  an  official  synonym  must  comply  with 
the  standards,  tests  and  requirements  demanded  for  the  official  article." 

5.  The  Botanical  Name. — By  this  is  meant  the  systematic  name 
recognized  by  botanists  for  plants,  which  serves  in  pharmacopceial 
nomenclature  as  the  basis  of  the  official  name.  The  botanical  name 
usually  consists  of  two  Latin  words,  the  first  indicating  the  genus  and 
the  second  the  species  to  which  the  plant  belongs.  Capsicum  frutescens 
is  the  botanical  name  for  the  particular  variety  of  capsicum  or  Cayenne 
pepper  which  the  Pharmacopoeia  designates.  Here  the  generic,  or  first 
name,  is  chosen  for  the  official  title,  and  if  no  description  followed  the 
title  it  would  be  inferred  that  any  part  of  any  plant  in  the  genus  "Cap- 
sicum" could  be  officially  used  for  making  preparations;  but  the  specific 
name,  "frutescens,"  limits  the  use  to  this  species,  while  the  description 
which  follows  shows  the  part  of  the  plant  which  must  be  employed: 
"the  dried,  ripe  fruits  of  Capsicum  frutescens  Linne  (Fam.  Solanacece) 
without  the  presence  or  admixture  of  more  than  2  per  cent,  of  stems, 
calyxes,  or  other  foreign  matter. "  Now,  Capsicum  baccatum  and  Cap- 
sicum annuum  belong  to  different  species  and  are  active  members 
of  the  genus,  but  their  claims  are  unrecognized,  and  the  fruit  from  these 
species  is  not  official.  The  specific  name  does  not  begin  with  a  capital 
letter,  except  when  it  has  been  at  some  previous  time  itself  a  generic 
name,  as  in  Rhamnus  Frangula,  or  when  it  is  derived  from  the  name 
of  a  person,  as  in  Garcinia  Hanburii,  or  when  the  word  is  indeclinable, 
as  in  Theobroma  Cacao,  or  when  it  is  a  combination  of  a  noun  and  an 
adjective,  as  in  Xanthoxylum  Clava-Herculis.  The  name  of  the  author 
follows  the  botanical  name,  as,  Capsicum  frutescens  Linn6,  and  after 
this  the  Family  1  to  which  the  plant  belongs  is  indicated  in  italics,  and 
the  whole  enclosed  in  parentheses,  as  (Fam.  Solanacece).  The  term 
Natural  Order  (Nat.  Ord.)  was  replaced  in  the  U.  S.  P.  (VIII)  by 
the  word  Family  (Fam.),  to  accord  with  modern  usage  among  botanical 
authorities.  It  must  be  apparent  that  the  botanical  name  need  not, 
be  employed  either  in  writing  or  speaking  in  ordinary  pharmaceutical 
work;  but  its  use  is  absolutely  necessary  in  establishing  the  identity  of 
any  drug  authorized  by  the  Pharmacoptria,  and  hence  it  is  important 
to  know  the  botanical  names. 

6.  The  Symbolic  Formulas. — The  adoption  of  certain  arbitrary  sym- 
bols2  to  represent  chemical  elements  leads  to  a  most  convenient  aud 

1  See  index  for  chart  of  drugs  arranged  according  to  the  Families. 

1  See  index  for  table  of  elements,  with  symbols  and  atomic  and  molecular  weights. 
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useful  application,  whereby  the  composition  of  a  chemical  is  expressed 
with  the  utmost  brevity  and  exactness.  Plumbi  Oxidum  and  Lead 
Oxide  are  both  much  longer  terms  than  "PbO,"  and  not  so  definite. 
Sodium  Sulphate  does  not  always  contain  the  same  proportion  of  water 
of  crystallization,  and  if  the  symbolic  formula,  Na2SO4+10H2O,  were 
not  appended  to  the  official  title  there  might  be  some  doubt  about 
which  sulphate  was  intended;  the  added  10H2O,  however,  accurately 
defines  it.  The  figures  which  follow  the  symbolic  formulas  indicate  the 
molecular  weight  (the  sum  of  the  weight  of  the  atoms)  of  the  chemical. 
Thus,  in  MgS04+7H20  =  246.50,  the  atomic  weight  of  Magnesium, 
Mg,  24.32,  is  the  first  factor;  this  added  to  Sulphur,  S,  32.07,  makes 
56.39;  Oxygen,  O,  16.00,  multiplied  by  4,  gives  64.00;  then  Hydrogen 
having  the  atomic  weight  of  1.008,  if  multiplied  by  2  and  this  by  7,  gives 
14.112,  and  seven  times  O  (16.00)  is  112.00;  then  56.39+64.00+14.112 
+  112.00  =  246.50,  the   molecular   weight  of  magnesium  sulphate. 

The  Official  Definition. — In  order  to  have  no  question  arise  as  to 
the  exact  meaning  of  the  official  Latin  title,  or  any  other  name  by  which 
an  official  substance  is  known,  it  is  necessary  to  state  explicitly  in 
language  that  can  be  thoroughly  understood  what  kind  or  variety  of 
the  substance  should  be  used.  In  the  case  of  drugs  this  has  been 
already  noticed  (see  page  29);  for  chemicals  an  illustration  may  be 
given  in  Guaiacol,  which  is  defined  as  "the  monomethyl  ether  [C7H802 
or  C6H4(OH)(OCH3)  1:2  =  124.06]  of  ortho-dihydroxybenzene,  ob- 
tained from  wood-tar  creosote  or  prepared  synthetically."  Again, 
SeVum  Preparatum,  Prepared  Suet,  is  officially  defined  as  "The  internal 
fat  of  the  abdomen  of  the  sheep  (Ovis  aries  Linn6,  Fam.  Bovidoe),  puri- 
fied by  melting  and  straining."  This  excludes  beef  suet  and  all  other- 
kinds,  and  states  the  method  of  purification. 

The  Purity  Rubric— This  was  first  introduced  into  the  U.  S.  P.  VIII 
to  limit  the  quantity  of  innocuous  impurities  in  chemicals,  by  stating 
in  terms  of  percentage  the  amount  of  pure  substance  that  must  be 
present.  It  has  been  continued  and  extended  to  drugs  and  many  other 
articles  in  the  U.  S.  P.  IX.  Thus,  under  Potassii  Iodidum,  Potassium 
Iodide,  will  be  found  the  "purity  rubric"  as  follows:  "It  contains, 
when  dried  to  constant  weight  at  100°  C,  not  less  than  99  per  cent,  of 
KI  (166.02)";  the  caution  to  keep  in  well-closed  containers  is  added. 
It  might  appear,  at  first  sight,  that  chemicals  should  always  contain 
100  per  cent,  of  pure  product,  but  practical  experience  shows  that  abso- 
lute purity  is  not  attainable  without  the  expenditure  of  much  money, 
and  the  presence  of  minute  quantities  of  impurities  (provided  that  they 
are  harmless)  cannot  affect  the  medicinal  value  of  a  chemical.  Under 
the  pharmacopoeias  formerly  in  use,  prosecutions  were  often  started, 
and  penalties  were  imposed  by  the  State  authorities,  because  their 
wad  no  purity  rubric  nor  allowance  for  the  absorption  of  moisture  or 
the  presence  of  traces  of  substances  which  were  innocuous;  the  purity 
rubric  remedies  this  defect-  by  definitely  stating  the  amount  of  permis- 
sible impurities.     In  the  case  of  most  vegetable  drugs  a  limit  has  been 

fixed  for  the  percentage  of  foreign  matter  which  will  be  permitted.  In 
some  instances  this  applies  to  roots,  stems,  or  seeds  of  the  same  plant 

but  usually  it  is  intruded  to  exclude  the  presence  or  admixture  of  foreign 
substances. 
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The  Official  Description.— Immediately  following  the  official  defini- 
tion of  the  substances  there  will  be  noticed  in  the  Pharmacopoeia,  in 
smaller  type,  what  has  been  termed  the  official  description;  this  con- 
sists usually,  in  drugs,  of  a  concise  statement  of  their  physical  charac- 
teristics, when  entire,  and  also,  in  most  instances,  the  same  drug  when 
sectioned  or  powdered.  Tests  of  identity,  ash  limits,  and  other  means 
of  determining  purity  or  the  presence  of  adulterants  have  also  been 
appended.  In  the  chemicals  the  official  definition  usually  includes  the 
symbolic  formulas,  and  the  purity  rubric  and  the  official  description 
follow;  this  is  printed  in  smaller  type,  exactly  as  in  the  case  of  the 
drugs;  to  this  description  are  usually  added  the  solubilities,  with  tests 
of  identity  and  purity  for  the  substance. 

Assay  Processes. — The  assaying  of  chemicals,  drugs,  oils,  and  prepa- 
rations has  become  necessary  in  order  to  definitely  fix  their  value  as 
medicinal  agents,  and  the  U.  S.  P.  has  introduced  many  such  assays. 
This  work  requires  skill,  knowledge,  and  experience,  and  each  process 
requires  careful  study.  When  alkaloidal  drugs  are  to  be  assayed,  the 
process  which  is  usually  followed  consists  of  dissolving  out  the  desired 
active  principle,  from  a  fluid  preparation  representing  the  drug,  with 
the  aid  of  certain  solvents  which  are  capable  of  extracting  the  desired 
constituents  but  which  are  not  miscible  with  the  liquid  that  is  being 
assayed,  and  which  may,  therefore,  be  easily  separated. 

This  immiscible  solvent,  after  separation,  is  carefully  treated  to 
purify  the  substance  which  it  has  dissolved,  and  finally  the  quantity 
of  the  substance  is  determined  by  one  of  two  methods:  gravimetric, 
in  which  the  solvent  is  evaporated  carefully,  the  residue  weighed,  and 
the  percentage  present  in  the  original  drug  calculated  from  this  weight ; 
or  the  process  may  be  volumetric,  in  which  case  the  amount  of  alkaloid 
dissolved  is  determined  by  its  power  to  neutralize  a  standard  acid  volu- 
metric solution,  the  amount  of  solution  required  being  carefully  noted, 
and  the  percentage  of  alkaloid  calculated  from  the  figure  obtained. 
The  method  of  assay  is  inserted  at  the  end  of  the  articles.  A  number  of 
chemical  substances,  volatile  oils,  animal  products,  etc.,  are  also  assayed, 
but  for  some  chemicals  it  suffices  to  attach  descriptive  tests  which 
answer  a  similar  purpose,  and  in  which  the  strength  may  be  deter- 
mined without  the  elaborate  preliminary  treatment  required  in  drug 
assays. 

The  majority  of  assays  for  chemicals  and  volatile  oils  are  of  the  volu- 
metric type  in  which  solutions  of  known  or  standard  strength  are  used 
to  produce  a  characteristic  reaction  from  which  the  purity  or  strength 
of  the  substance  tested  may  be  determined  by  calculation.  Gravimetric 
assay  methods,  however,  are  also  used  where  necessary;  in  these  the 
substance  tested  is  obtained  in  an  insolubleor other  weighable  form  and 
the  purity  or  strength  is  determined  from  its  weight  by  a  suitable 
calculation. 

The  U.  S.  P.  IX  has  also  introduced  biological  assays  for  a  f.  \v 
drugs  or  their  preparations  which  cannot  be  standardized  by  the 
usual  chemical  methods.  This  form  of  assay  requires  a  comparison 
of  the  physiological  action  produced  upon  an  animal  by  a  drug 
of  unknown  strength  with  the  same  drug  which  has  been  standard- 
ized. The  preparation  of  unknown  strength  is  then  adjusted  to 
produce  the  game  action  as  the  standard,  in  the  same  dose.     This 
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form  of  assay  applies  to  Cannabis,  Aconite,  Digitalis,  Strophanthus, 
Squill,  and  the  Suprarenal  glands.  The  assay  for  Cannabis  and  its 
preparations  has  been  made  compulsory  but  the  others  are  only 
advisory. 

Doses. — An  innovation  was  adopted  in  the  U.  S.  P.  VIII  by  the 
insertion  of  the  "Average  dose"  at  the  end  of  the  greater  number  of 
the  articles;  this  has  been  continued  in  the  U.  S.  P.  IX.  The  dose  of 
a  medicine  can  never  be  a  fixed  and  unvarying  quantity;  the  age  and 
condition  of  the  patient,  the  severity  of  the  disease,  the  idiosyncrasy 
and  tolerance  for  medicines,  must  all  be  reckoned  with,  and  it  would 
be  a  very  unwise  physician  who  disregarded  these  factors.  For  these 
reasons,  an  "average  dose"  was  used  in  order  to  furnish  a  guide  to 
pharmacists  and  physicians.  The  following  quotation  from  the  preface 
of  the  Pharmacopoeia  is  appended: 

"The  Convention  instructed  the  Committee  'to  state  the  average 
approximate  (but  neither  a  minimum  nor  a  maximum)  dose  for  adults, 
.  .  .  the  metric  system  to  be  used,  and  the  approximate  equivalent 
in  ordinary  weights  or  measures  inserted  in  parentheses,'  and  the  Com- 
mittee was  further  directed  to  make  the  following  distinct  declaration 
'that  neither  this  Convention  nor  the  Committee  of  Revision  created  by 
it,  intends  to  have  these  doses  regarded  as  obligatory  on  the  physician  or 
as  forbidding  him  to  exceed  them  whenever  in  his  judg7nent  this  seems 
advisable.' " 

Pharmacopoeial  Illustrations. — The  following  examples  are 
selected  from  the  U.  S  P.  IX. 


CINCHONA 

Cinchona 

Cinch. 

Yellow  Cinchona 

Calisata  Bark 

Yellow  Peruvian  Bark 

The  dried  bark  of  Cinchona  Ledi/er- 
iana  Moens  .  .  .  yielding  not  less 
than  5  per  cent,  of  the  alkaloids  of 
Cinchona. 

In  quills  or  curved  pieces  of  vari- 
able length,  bark  from  3  to  5  mm. 
in  thickness,  .  .  .  odor  faintly 
aromatic;  taste  very  bitter  and  some- 
what astringent. 

The     powder    is     reddish-brown; 
bast-fibers    spindle-shaped, 
sphenoidal  micro-crystals  of  calcium 
oxalate  numerous. 

Heat  lGm.  of  powdered  cinchona 
in  a  dry  test  tube;  a  tarry  distillate 
forms, having  a  purplish  color  and  a 
somewhat  granular  appearance. 

Introduce  5  Gm.  of  Cinonona 
into  a  500-mil  flank  and 
add  200  mils  of  a  mixture  of  chloro- 
form, 1  volume,  and  ether,  2  vol- 
umes. .  .  .  dry  tho  residue  to 
constant  weight.  The  weight,  will 
be  tho  amount  of  total  alkaloids 
from  4  Gm.  of  Cinchona. 

Ateraae  dose. —  Metric.  1  Gm.— 
Apothecaries,  16  grains. 

Fluidextraeturr  Cinohonse,  Tinc- 
tura  Cinchona 


[Official  Latin  title] 

[Official  English  title] 

[Official  Abbreviation] 

[Synonyms] 


[Official 

definition 

and  Purity 

Rubric] 


[Symbolic 

formula 

and  Purity 

Rubric] 


SODII  HYDROXIDUM 

Sodium  Hydroxide 

Sod.  Hydrox. 

Caustic  Soda 
Sodium  Hydrate 

It   contains   not    less  than  90  per 
cent,  of  NaOH  (40.01). 


[Official 
description] 


[Test] 


[Tests] 


[Assay] 


[Doso] 

(Preparation] 


Sodium  Hydroxide  occurs  as  dry, 
white,  or  nearly  white,  fused  masses, 
or  sticks,  hard  and  brittle,  showing 
a  crystalline  fracture;  odorless, 
.  .  .  Exposed  to  the  air  it  .  .  . 
absorbs  carbon  dioxide      .     .     . 

One  Gm.  of  Sodium  Hydroxide 
dissolves  in  0.0  mil  of  water  at  25° 
C.    .     .    .     very  soluble  in  alcohol. 

An  aqueous  solution  .  .  .  docs 
not  respond  to  the  Test  for  heavy 
met  als. 

Dissolve  in  a  500-mil  graduated 
flask  about  10  Gm.  of  Sodium 
Hydroxide,  areii  rat  ely  weighed 
and  til  rale  100  mils  of  I  lie 
clear  filtrate  with  normal  hydro- 
chloric aeid  V.  S.  It  shows  not  less 
than  "0  percent,  of  NaOH. 


Liquor  Sodii  Hydroxidi. 
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The  Preparations  of  the  Pharmacopoeia 

Although  these  will  be  considered  in  detail  in  the  body  of  this  work, 
a  few  general  remarks  on  them  will  be  appropriate  here.  The  "parts 
by  weight"  plan  adopted  by  the  U.  S.  Pharmacopoeia,  1880,  was 
dropped  in  the  1890  revision,  and  the  "solids  by  weight,  liquids  by 
measure"  principle  accepted.  This  is  more  in  accord  with  the  methods 
used  in  English  speaking  countries.  A  great  advance  was  made  by 
the  adoption  of  the  metric  system  for  expressing  the  quantities,  which 
were  thus  also  made  definite.  Every  pharmacist  should  employ  the 
metric  system  exclusively  in  making  preparations;  but  on  account  of 
the  revolutionary  changes  made  necessary  by  the  adoption  of  this  sys- 
tem of  weights  and  measures,  corresponding  quantities  are  given  in 
the  working  formulas  in  this  book,  which  are  based  on  the  old  system 
of  avoirdupois  weight  and  apothecaries  measure.  The  latter  will  be 
found  much  less  convenient  than  the  metric  quantities,  especially  if 
the  operator  has  procured  a  set  of  metric  weights  and  measures  and 
has  used  them  a  few  times. 

The  U.  S.  P.  official  text  is  printed  in  this  book  by  authority  from 
the  Board  of  Trustees  of  the  United  States  Pharmacopceial  Convention, 
and  the  official  processes  are  designated  by  an  asterisk  (*),  printed 
before  the  name  of  the  first  ingredient,  when  alternative  or  "old  form" 
quantities  are  given.  The  latter  are  enclosed  in  brackets  in  the  text, 
and  are  printed  in  smaller  type  in  the  list  of  ingredients.  The  object 
of  this  arrangement  is  to  indicate  that  the  alternative  or  old  form  quan- 
tities are  not  used  in  the  Pharmacopoeia. 

The  old  form  quantities  are  not  intended  to  be  equivalents  of  the 
metric  quantities  and  the  two  systems  are  not  interchangeable;  either 
"metric"  or  "old  form"  may  be  used,  but  in  no  case  part  of  one  and 
part  of  the  other;  different  type  distinguishes  one  from  the  other. 

National  Formulary 

The  Third  Edition  of  the  N.  F.  was  made  a  standard  under  the 
Pure  Food  and  Drugs  Act,  June  30, 1906,  and  the  Fourth  Edition,  pub- 
lished in  1916,  has  been  printed  in  this  book,  authority  being 
granted  by  the  Council  of  the  American  Pharmaceutical  Association, 
as  the  National  Formulary  is  the  property  of  that  organization.  Its 
origin  dates  from  1882  when  Charles  Rice,  Ph.D.,  organized  a  Commit- 
tee from  New  York  and  Brooklyn  to  frame  a  book  of  formulas  for 
unofficial  preparations.  The  New  York  and  Brooklyn  Formulary  was 
subsequently  enlarged  and  the  joint  Committee  presented  it  to  the 
American  Pharmaceutical  Association  in  1885  as  the  nucleus  for  the 
construction  of  the  National  Formulary.  The  book  has  gone  through 
four  Editions  and  is  quoted  in  the  National  and  State  laws  as  of  equal 
authority  with  the  Pharmacopoeia. 

The  National  Formulary  IV  has  been  carefully  revised  (1916)  and 
its  standards  are  in  harmony  with  those  of  the  U.  S.  P.  IX.  Its 
position  is  secondary  and  it  follows  the  lead  of  the  Pharmacopoeia. 
Some  of  the  preparations  of  the  Pharmacopoeia  which  were  deleted 
are  now  found  in  the  National  Formulary  because  physicians  con- 
tinue to  use  such  preparations.  On  the  other  hand,  some  of  the  prep- 
arations of  the  former  edition  of  the  National  Formulary  have  been 
transferred  to  the  U.  S.  Pharmacopoeia  IX. 
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In  the  National  Formulary  the  standards  of  the  U.  S.  P.  IX  are 
used;  thus,  where  alcohol,  glycerin,  syrup,  iodine,  tincture  of  opium, 
cinchona,  and  other  U.  S.  P.  drugs  and  preparations  are  directed,  it 
means  that  such  must  conform  in  strength  and  tests  to  the  standards 
of  the  U.  S.  P.  IX. 

It  is  important  to  remember  that  if  a  drug  or  preparation  is  sold 
under  or  by  a  name  recognized  in  the  U.  S.  Pharmacopoeia  or  National 
Formulary  it  must  not  differ  from  the  standard  of  strength,  quality 
or  purity  determined  by  the  tests  laid  down  in  either  of  these  books 
official  at  the  time  of  investigation.  A  drug  or  preparation  is  not 
deemed  to  be  adulterated  if  it  differs  from  the  official  standards, 
provided  such  standards  be  plainly  stated  upon  the  bottle,  box  or 
container. 

This  position  of  the  National  Formulary  made  it  desirable  that  it 
should  be  used  in  this  book  so  that  the  student  would  become  familiar 
with  the  preparations  of  both  standard  books  and  recognize  that  they 
are  of  equal  importance  before  the  law. 

Dispensatories 

A  dispensatory  is  a  commentary  on  a  pharmacopoeia.  The  U.  S. 
Pharmacopoeia  describes  the  drugs  and  chemical  substances  of  the 
materia  medica,  establishes  the  degree  of  purity  of  many  of  them  and 
defines  the  strength  of  the  preparations.  The  dispensatories  comment 
on  the  substances,  giving  their  physical,  medical,  and  pharmaceutical 
history,  with  their  doses  and  uses.  The  number  of  substances  noticed 
in  the  Pharmacopoeia  is  limited.  On  the  other  hand,  the  dispensatories 
present  information  about  those  which  are  official  in  our  own  and  other 
pharmacopoeias,  and  those  which  are  of  occasional  or  rare  use,  in  addi- 
tion. There  are  at  present  two  dispensatories  which  comment  espe- 
cially upon  the  materia  medica  and  preparations  of  the  U.  S.  Pharma- 
copoeia,— the  United  States  Dispensatory,  which  was  first  published 
in  1833,  and  the  National  Dispensatory,  which  was  first  issued  in  1879. 
King's  American  Dispensatory,  adopted  by  the  National  Eclectic  Medi- 
cal Association  in  1879  as  its  standard  authority,  is  especially  designed 
for  the  use  of  Eclectic  practitioners.  The  plans  of  these  works  arc 
similar.  .  The  text  of  the  Pharmacopoeia  is  first  inserted,  and  immedi- 
ately following  are  appended  the  comments  of  the  authors  and  editors. 
The  arrangement  of  the  subjects  is  strictly  alphabetical,  the  United 
States  Dispensatory  dividing  them,  however,  into  two  classes,  distin- 
guished by  type  of  two  sizes.  The  principal  portion  of  the  work,  that 
in  the  larger  type,  is  devoted  to  a  commentary  on  the  preparations 
of  the  United  States  and  other  Pharmacopoeias;  the  unofficial  and  less 
important  subjects  are  to  be  found  in  the  second  part.  In  the  National 
Dispensatory  the  unofficial  substances  are  considered  either  in  the  body 
of  the  book  or  under  sub-divisions  as  allied  drugs.  The  possession  of 
a  reliable  commentary  upon  the  Pharmacopoeia  is  a  necessity  which  is 
fully  realized  by  pharmacists.  The  United  States  1  tispensatory  is  now 
preferred  as  a  guide,  and  hence  will  be  frequently  quoted. 
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These  questions  are  intended  to  aid  students  in  reviewing  their  work  and  as  suggestive  to 
Boards  of  Pharmacy  in  preparing  examination  questions. 


QUESTIONS  ON  INTRODUCTORY     iHAPTER 

Define  Pharmacy.    (See  page  25.) 

In  what  respects  is  Pharmacy  an  art  as  well  as  a  scie  e,  and  what  does  it  com- 
prehend? 

Is  the  word  Pharmacy  ever  applied  to  any  particular  place?    If  so,  how? 

Into  what  two  classes  is  Pharmacy  divided? 

Name  and  define  the  sciences  which  form  the  basis  of  Theoretical  Pharmacy. 

Define  Materia  Medica. 

What  is  the  name  of  the  science  which  treats  of  crude  drugs? 

In  what  respect  does  this  science  differ  from  Pharmacy  in  its  specific  sense? 

What  is  Toxicology? 

Of  what  does  Microscopy  treat? 

Name  and  define  additional  collateral  branches  taught  in  association  with  Theo- 
retical Pharmacy. 

Define  Practical  Pharmacy. 

What  is  a  Pharmacopoeia? 

Give  the  titles  and  last  dates  of  issue  of  four  of  the  most  important  Pharmacopoeias. 

Why  is  the  present  Pharmacopoeia  called  "Ninth  Revision"  and  not  "1910"? 

What  Pharmacopoeia  is  largely  used  in  Porto  Rico,  the  Philippines,  Cuba,  and  many 
countries  of  Central  and  South  America? 

Are  all  Pharmacopoeias  issued  under  direct  authority  of  government? 

If  not,  name  an  exception. 

What  would  be  the  advantages  of  an  International  Pharmacopoeia? 

By  what  practical  plan  have  the  chief  advantages  of  such  a  book  been  secured? 

What  is  meant  by  the  letters  "P.  I."  following  a  title? 

When  was  the  present  U.  S.  Pharmacopoeia  prepared? 

Describe  the  way  in  which  the  U.  S.  Pharmacopoeia  is  revised  and  how  the  com- 
mittees are  appointed. 

How  many  members  constituted  the  general  committee  of  revision?  How  many[in 
the  executive  committee  of  revision?  What  are  the  duties  of  the  executive 
committee? 

How  many  substances  having  separate  titles  are  contained  in  the  Pharmacopoeia? 

What  classification  or  arrangement  of  the  various  drugs  and  medicines  has  been 
accepted? 

In  the  nomenclature  of  the  Pharmacopoeia,  how  are  the  titles  of  the  various  sub- 
stances indicated? 

What  is  the  official  Latin  title  of  Spirit  of  Ether? 

What  is  its  synonym? 

What  is  the  official  English  title  of  Cantharis? 

What  are  the  synonyms  of  Cantharis? 

What  is  the  symbolic  formulaof  Potassium  Bitartrate? 

What  is  the  object  of  having  an  official  Latin  title,  and  what  use  is  made  of  it? 

Why  is  the  Latin  language  selected  for  this  title? 

Under  what  circumstances  is  it  allowable  to  abbreviate  official  Latin  titles? 

When  are  abbreviations  improper? 

What  does  the  official  definition  indicate? 

In  choosing  the  official  name,  what  part  of  the  botanical  name  of  a  plant  is  pre- 
ferred? 

What  exceptions  are  there  to  this  rule? 

When  several  parts  of  the  same  plant  are  used,  how  are  they  distinguished? 

When  two  or  more  plants  of  the  same  genus  are  official,  In  >\v  arc  t  hey  (list  inmiished? 

Are  the  Latin  names  of  drugs  usually  in  the  singular  or  the  plural  number? 

What  reason  is  assigned  for  this? 

In  the  case  of  compound  medicines,  how  have  the  names  been  selected? 

Where  medicines  have  too  many  important  ingredients  to  admit  of  selection, 

how  have  they  been  named? 
What  is  meant  by  the  official  English  title  of  a  Pharmacopceial  substance? 
Under  what  circumstances  should  the  official  English  title  be  used? 
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The  common  or  popular  names  having  been  discarded  and  other  names  substituted, 
what,  for  example,  are  the  present  names  of  the  drugs  formerly  known  as  Blood- 
root,  Calabar  liean,  Male  Fern,  Yellow  Jasmine? 

Why  has  this  change  been  made? 

Have  all  the  ccmmon  nan:  >s  been  changed?  If  not,  give  an  example  and  the  reason 
why  it  was  not  chan  ed. 

What  important  change  i  the  English  names  of  chemical  substances  was  made  in 
the  U.  S.  Pharmacop    ia  of  1890?    Why  was  this  done? 

How  are  the  higher  and  1<  er  forms  of  the  salts  of  iron  and  mercury  differentiated? 
Give  an  example. 

How  are  the  compounds  01  mercury  further  distinguished? 

Why  is  the  term  "iron"  retained  for  the  scale  salts  of  iron? 

Do  the  pharmacopceial  names  of  chemical  substances  always  represent  their  chemi- 
cal composition?  If  not,  give  an  example  of  one  that  does  not,  and  the  reason 
for  not  using  the  systematic  name. 

Were  the  proprietary  or  trade  names  for  synthetic  remedies  introduced  into  the 
U.  S.  P.  IX?      • 

Give  an  illustration  of  the  rule  followed. 

Why  are  abbreviations  used  in  the  U.  S.  P.  IX? 

What  is  meant  by  a  synonym? 

Is  it  desirable  to  increase  the  use  of  synonyms? 

Why  are  they  used? 

Where  are  synonyms  placed  in  the  present  Pharmacopoeia?  Why? 

Does  the  use  of  a  synonym  for  an  official  article  alter  the  standard  required? 

What  is  meant  by  the  botanical  name  of  a  plant? 

How  is  it  usually  derived? 

Why  is  it  important  to  know  the  botanical  names  of  plants? 

What  is  the  meaning  of  the  official  abbreviation  "Fam. "  used  after  the  botanical 
name?    What  does  this  replace  in  former  Pharmacopoeias? 

What  are  symbolic  formulas? 

What  are  the  objects  of  their  employment? 

What  do  the  figures  following  a  symbolic  formula  indicate? 

What  is  meant  by  molecular  weight? 

What  is  an  atom? 

Describe  what  is  meant  by  the  official  definition  of  a  drug  or  chemical. 

What  was  the  purpose  in  introducing  the  "purity  rubric"? 

How  will  it  prevent  unjust  prosecutions? 

What  is  meant  by  the  official  description  of  a  drug? 

What  are  the  objects  of  having  official  descriptions? 

What  is  an  assay  process?    How  are  alkaloidal  drugs  usually  assayed? 

What  is  meant  by  "gravimetric"  assay? 

By  "volumetric"  assay? 

Why  was  an  average  dose  introduced  into  the  U.  S.  P.?  What  was  the  need  for 
doses  in  the  Pharmacopoeia? 

Describe  the  principle  of  "solids  by  weight  and  liquids  by  measure "  adopted  by 
the  U.  S.  Pharmacopoeia. 

What  is  the  standing  and  object  of  the  National  Formulary? 

What  is  a  Dispensatory? 

Name  the  two  principal  Dispensatories  published  in  the  United  States. 
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CHAPTEE    I 

METROLOGY 

Weight,  Measure,  and  Specific  Gravity 

METROLOGY  formerly  and  according  to  its  strictest  significa- 
tion meant  the  science  of  measures,  but  its  present  definition 
includes  the  measure  of  the  gravitating  force  of  bodies, 
which  always  bears  a  direct  ratio  to  their  mass,  and  is  com- 
monly called  weight ;  the  determination  of  the  bulk  or  extent  of  the 
body,  its  measure ;  and  the  relation  which  measure  bears  to  weight 
when  compared  with  a  standard  is  known  as  specific  gravity. 

Weight 

A  knowledge  of  the  systems  of  weights  and  measures  in  use  must 
necessarily  command  the  early  attention  of  the  student,  and  a  short 
account  of  the  origin  of  the  present  systems  may  be  of  service  in 
fixing  upon  the  mind  the  essential  distinctions  between  them.  The 
sense  of  the  weight  of  a  body  cannot  be  conveyed  intelligibly  to  the 
mind  unless  a  means  of  comparison  is  chosen,  and  as  weight  is  the 
measure  of  the  gravitating  force  of  a  body,  so  this  force  is  expressed 
as  related  to  a  standard  of  resistance,  this  being  exactly  that  which 
would  balance  the  body  and  keep  it  in  equilibrium.  Such  standards 
are  termed  weights. 

The  standards  which  have  been  chosen  by  various  nations  are  arbi- 
trary, and  instances  are  common  where  different  standards  are  in  use 
at  the  same  time  in  the  same  country.  Many  of  the  ancient  standards 
are  clearly  referable  to  parts  of  the  human  body,  as  nail,  foot,  span, 
pace,  cubit  (length  of  the  forearm),  orgyia  (stretch  of  the  arms).  In 
the  history  of  metrology  three  periods  may  be  traced  :  1.  The  Ancient, 
during  which  the  old  classical  standards  originated,  and  which  termi- 
nated with  the  decline  of  the  Eoman  Empire.  2.  The  M<  <li<mil. 
extending  to  the  sixteenth  century.  In  this  period  the  <>ld  standards 
were  lost,  but  their  names  were  preserved,  and  European  nations 
adopted  various  independent  standards.  3.  The  Modern.  Since  the 
seventeenth  century  the  efforts  of  most  enlightened  nations  have 
been  directed  toward  greater  accuracy  and  simplicity,  and  during 
the  present  century  toward  international  uniformity. 

In  Great  Britain,  in  the  year  L266,  the  51sl  ad  of  the  reign  of 
Henry  III.  declares  "thai  by  the  consenl  of  the  whole  realm  of 
England  the  measure  of  the  King  was  made. — thai  is  1<>  Bay,  that  an 
English  silver  penny  called  the  sterling,  round  and  wit  lent  clipping. 
shall  weigh  thirty-two  grains  of  wheat j  well  dried  and  gathered  <>ut   of 
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the  middle  of  the  ear  ;  and  twenty  pence  (pennyweights)  do  make  an 
ounce,  and  twelve  ounces  a  pound,  and  eight  pounds  do  make  a  gallon 
of  wine,  and  eight  wine  gallons  do  make  a  bushel,  which  is  the  eighth 
of  a  quarter." 

The  sixteen-ouuce  pound  (avoirdupois)  was  derived  from  a  more 
ancient  source,  and  was  undoubtedly  of  Roman  origin,  and  introduced 
at  the  time  of  the  first  civilization  of  the  British  island.  The  word 
"  haberdepois,"  according  to  Gray,  was,  however,  first  used  in  English 
laws  in  1303. 

A  statute  of  Edward  I.  (a.d.  1304)  states  "  that  every  pound  of 
money  or  of  medicines  is  of  twenty  shillings  weight,  but  the  pound  of  all 
other  things  is  twenty-Jive  shillings  weight.  The  ounce  of  medicines  con- 
sists of  twenty  pence,  and  the  pound  contains  ticelve  ounces  (the  Tower 
Pound),  but  in  other  things  the  pound  contains  fifteen  ounces,  in  both 
cases  the  ounce  weighing  twenty  pence." 

These  laws  unfold  the  theory  of  the  ancient  weights  and  measures 
of  Great  Britain,  and  reveal  the  standard, — i.e.,  a  natural  object, 
grains  of  wheat ;  a  difference  existed  then  between  the  troy  and  the 
avoirdupois  pound,  but  the  weights  now  in  use  are  one-sixteenth 
heavier  than  those  of  Edward  I.,  owing  to  the  change  made  in  the 
value  of  the  coin  by  the  sovereign  subsequently  ;  in  addition  to  this, 
the  true  pennyweight  standard  was  lost,  and  on  the  next  revision  of 
the  weights  and  measures  the  present  troy  and  avoirdupois  standards 
were  adopted.  The  old  Tower  or  troy  ounce  and  the  avoirdupois 
ounce  were  intended  to  have  the  same  weight,  but  after  the  revision 
it  was  found  that  the  troy  ounce  was  heavier  than  the  avoirdupois 
ounce  by  forty-two  and  a  half  grains. 

The  subsequent  adoption  of  troy  weight  by  the  London  College  of 
Physicians  in  1618,  on  the  recommendation  of  Sir  Theodore  Turquet 
de  la  Mayerne,  who  compiled  their  first  Pharmacopoeia,  has  entailed 
upon  all  apothecaries  who  are  governed  by  British  customs,  to  this 
day,  the  very  great  inconvenience  of  buying  and  selling  medicines  by 
one  system  of  weights  and  compounding  them  by  another. 

In  the  next  century  efforts  were  made  toward  reforming  the  stand- 
ards, and  the  Boyal  Society,  in  1736,  began  the  work,  which  ended  in 
the  preparation,  under  the  direction  of  the  House  of  Commons,  by  Mr. 
Bird,  of  the  standard  "yard"  and  standard  "pound"  troy  in  1760. 
Copies  of  these  have  been  made,  no  intentional  deviation  has  been 
made  since,  and  they  are  still  the  standards  used  most  largely  in  the 
United  States.  In  1816,  on  account  of  the  growing  popularity  of  the 
French  metrical  system,  and  in  view  of  the  desirability  of  securing  a 
standard  which  could  easily  be  recovered  incase  of  loss  or  destruction 
and  which  should  be  commensurable  with  a  simple  unit,  steps  were 
taken  in  England  to  secure  these  advantages.  The  labors  of  English 
scientists  led  to  the  adoption  of  the  Imperial  measures  and  standards, 
which  were  Legalized  January  1,  1826,  and  are   now  in  general  use  in 

Great  Britain. 

In  this  system  \\w  yard  is  equivalent  to  3(5  inches,  and  its  length  was 

determined  by  comparison  with  a  pendulum  beating  seconds  of  mean 

time,  in  a  vacuum,  at  the  temperature  of  <;-J°  P.  at  the  level  Of  the  sea, 

in  the  latitude. pf  London,  which  length  was  found  to  be  39. 1393  inches. 

The  pound  troy  (  containing  f)760  grains)  was  determined  by  compari- 
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son  with  a  given  measure  of  distilled  water  under  certain  condition-. 
Thus,  a  cubic  inch  of  distilled  water  was  weighed  with  brass  weights 
in  air  at  62°  F.,  the  barometer  at  30  inches,  and  it  weighed  252.458 
grains.  The  standard  for  measures  of  capacity  (either  dry  or  liquid  I  is 
the  gallon,  and  this  contains  10  pounds  avoirdupois  (each  7000  grains) 
of  distilled  water  weighed  in  air  at  62°  F.,  the  barometer  standing  at 
30  inches,  the  bushel  containing  8  such  gallons.  In  1819-20  efforts  were 
made  in  the  United  States  to  secure  uniformity  in  the  standards  which 
were  in  use  by  the  several  States.  Finally,  after  a  lengthy  investiga- 
tion, the  Secretary  of  the  Treasury,  on  June  14,  1830,  was  directed  by 
Congress  to  furnish  each  State  in  the  Union  with  a  complete  set  of  the 
revised  standards,  and  thus  we  have  the  troy  pound  (5760  grains),  the 
avoirdupois  pound  (7000  grains),  and  the  yard  (36  inches)  all  identical 
with  the  British  standards;  but  the  gallon  is  quite  different,  the  old 
wine  gallon  of  231  cubic  inches,  containing  58372.2  grains  of  distilled 
water  at  its  maximum  density,  weighed  in  air  of  the  temperature  of 
62°  F.,  the  barometer  standing  at  30  inches,  being  retained,  while  the 
bushel  contains  77.6274  pounds  of  water  under  the  same  conditions.1 

In  1864  the  use  of  the  metric  measures  was  legalized  in  Great  Britain, 
but  not  made  compulsory,  and  in  1866  the  United  States  followed  the 
same  course. 

By  the  United  States  law  of  July  28,  1866,  all  lengths,  areas,  and 
cubic  measures  are  derived  from  the  international  meter  equivalent  to 
39.37  inches.  Since  1893  the  United  States  Office  of  Standard  Weights 
and  Measures  has  been  authorized  to  derive  the  yard  from  the  meter, 
1  yard  equals  f|f f  meter,  and  the  customary  weights  are  referred  to 
the  kilogramme  by  Executive  order  approved  April  5,  1893.  All  capac- 
ities are  based  on  the  equivalent  1  cubic  decimeter  equals  1  liter,  the 
decimeter  being  equal  to  3.937  inches.  The  gallon  still  remains  at 
231  cubic  inches  and  the  bushel  contains  2150.42  cubic  inches.  The 
customary  weights  are  derived  from  the  international  kilogramme 
based  on  the  value  that  1  avoirdupois  pound  =  453.5924277  grammes 
and  that  y^Jjj  avoirdupois  pound  equals  1  troy  pound. 

Apothecaries  Weight  (also  called  Troy  Weight) 


Pound 

Troy  Ounces 

Drachms 

Scruples 

Grains 

1 

12 

96 

= 

288 

= 

5760 

51 

8 

= 

24 

= 

480 

51 

= 

3 

31 

= 

60 
gr.  20 

The  British  Pharmacopoeia  of  1898,  while  giving  alternative  equiva- 
lents in  the  metric  system,  adopted  avoirdupois  weight  (termed  Impe- 
rial weight)  for  expressing  quantities  which  were  to  be  weighed.  Avoir- 
dupois weight  is  also  in  general  use  in  the  United  States  for  commer- 
cial purposes.  The  British  Pharmacopoeia  of  1914  has,  however, 
adopted  the  metric  system  exclusively  for  its  processes  and  tests. 

Avoirdupois  Weight 


'ound 

Ounces 

Grains 

lb  1 

= 

16 

= 

7000 

oz.    1 

= 

437.5 

■Slight  variations  in  these  original  equivalents  are  recommended  by  various  investigators, 
and  have  been  in  use  since  Uassler  made  his  report  in   1832. 
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It  will  be  observed  that  the  troy  ounce  contains  42*^  grains  more 
than  the  avoirdupois  ounce,  while  the  troy  pound  contains  1240  grains 
less  than  the  avoirdupois  pound.  Fortunately,  one  unit  common  to 
troy,  or  apothecaries,  and  avoirdupois  weight  has  been  saved, — 
namely,  the  grain.  The  abbreviations  of  the  denominations  of  apothe- 
caries weight  are  represented  by  the  signs  §,  ounce,  3,  drachm,  9, 
scruple,  and  gr.  grain;  these  have  long  been  in  use,  but  are  very  likely 
to  be  mistaken  for  one  another  in  rapid  or  careless  writing.  The  abbre- 
viations or  signs  for  avoirdupois  weight  differ  from  those  of  troy  weight, 
and  care  should  be  used  not  to  confound  them;  they  are  lb.,  pound, 
oz.,  ounce,  gr.,  grain. 

Measures 

Apothecaries  or  Wine  Measure,  U.  S. 

Gallon                      Pints             Fluidouncea           Fluidrachms  Minims 

Cong.  1                    8                    128                    1024  =       61440 

0.1        =             16                      128  =         7680 

f  5   1                          8  480 

f  5   1  -        "160 

Imperial  Measure,  Br. 

(Used  in  Great  Britain) 

Gallon                     Pints                 Fluidounces                 Fluidrachms  Minima 

C.  1                       8                      160                      1280       =  76800- 

O.l           =          20                         160       =  9600 

fl.  oz.  1                            8  480 

fl.  dr.  1        =  min.  60 

When  the  subject  of  the  weights  and  measures  in  ordinary  use  is 
studied,  the  want  of  simplicity  and  close  relation  is  clearly  apparent. 
The  pint  of  distilled  water  at  15.6°  C.  (60°  F.),  weighs  7291.2  grains, 
the  fluidounce  455.7  grains,  and  at  25°  C.  (77°  F.)  (the  temperature 
adopted  for  taking  specific  gravities  and  solubilities  by  the  U.  S.  P.  IX), 
the  pint  weighs  7273.1  (7273.125)  grains  and  the  fluidounce  454.6 
grains,  or,  more  accurately,  454.5703  grains.  We  have  thus  three 
ounces  iii  use  of  different  values, — troy  ounce,  480  grains;  avoirdupois 
ounce,  437.5  grains;  and  fluidounce,  454. G  grains. 

The  U.  8.  gallon  of  water  weighs  8.33  avoirdupois  pounds,  and  the 
pint  weighs  1.0410  avoirdupois  pounds;  the  pound  equals  0.9001  pints. 

The  Imperial  measure  differs  from  our  wine  measure  principally 
in  having  twenty  fluidounces  in  the  pint  instead  of  sixteen.  A  con- 
venient relation  exists,  however,  between  measure  and  weight  in  the 
Imperial  gallon,  which  contains  ten  avoirdupois  pounds  of  water  at  L5.6  ' 
C.  (60°  F.). 

The  [mperial  fluidounce  contains  the  *:iuu>  number  of  grains  as  the 
avoirdupois  ounce  (437.5),  which  is  18.2  grains  less  than  thai  of  the 
l".  S.  fluidounce  of  water  at  the  same  temperature  1 155.7).  Although 
this  difference  may  be  considered  trifling  in  one  fluidounce,  it  is  not 

so  when  multiplied  by  four  or  eight,  and  this  is  one  serious  objection 

to  the  use  of  the  English  graduated  measures  in  the  United  States, 

because  they  indicate  Imperial  fluidounces  instead  of  D.  S.  fluidounces. 
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Approximate  Measures 

In  apportioning  doses  for  a  patient,  the  practitioner  is  usually  com- 
pelled to  order  the  liquid  medicine  to  be  administered  in  certain  quan- 
tities that  have  been  established  by  custom,  and  estimated  as  follows : 

Old  form  Metric 

A  tumblerful f  3  viii  240  mils 

A  teacupful f  5  iv  120  mils 

A  wineglassful f  5  "  60  mils 

A  tablespoonful      f  5  iv  15  mils 

A  dessertspoonful f  3  "  8  mils 

A  teaspoonf  ul f  3  i  4  mils 

A  drop,  through  a  popular  error,  is  considered  to  be  1  minim.1 

The  equivalents  given  above  for  the  teaspoonf  ul,  dessertspoonful, 
and  tablespoonful  are  authorized  by  the  U.  S.  P.  IX. 

In  almost  all  cases  the  modern  teacups,  tablespoons,  dessertspoons, 
and  teaspoons,  after  careful  tests  by  the  author,  were  found  to  average 
25  per  cent,  greater  capacity  than  the  theoretical  pIG   \ 

quantities  given  above,  and  the  use  of  accurately 
graduated  medicine  glasses,  which  may  be  had 
now  at  a  trifling  cost,  should  be  insisted  upon 
(see  Fig.  1). 

The  Metric  System. — This  system,  which  origi- 
nated with  Prince  de  Talleyrand,  Bishop  of  Autun, 
France,  in  1790,  seems  destined  to  become  uni- 
versal, as  it  is  now  legally  used  by  the  majority  of 
all  civilized  nations,  and  finds  especial  favor  with 
scientists  even  in  countries  where  its  use  is  not 
compulsory.  The  starting-point  was  the  unit  of 
length,  the  meter,  which  is  the  4n  Q(}0  QQ0  part  of 

»      '  .'  40.0  00.ooor  Graduated  medieine  glass 

the  earth's  circumference  around  the  poles. 
From  this,  the  unit  of  capacity  was  derived,  the  liter,  which  is  the 
cube  of  TV  part  of  a  meter.  The  unit  of  weight,  the  gramme,  was 
also  derived  from  the  meter,  it  being  the  weight  of  that  quantity 
of  distilled  water,  at  its  maximum  density,  4°  C.  (39.2°  F.),  which  will 
fill  the  cube  of  yfo-  part  of  a  meter.2  The  name  Metrical  System,  it 
will  thus  be  seen,  is  very  appropriate,  as  each  unit  is  derived  from  the 
meter;  it  is  also  known  as  the  Decimal  System,  because  in  obtaining 
the  multiples  and  subdivisions  the  number  ten  (decern)  is  used  solely. 
The  prefixes,  which  indicate  multiplication,  are  of  Greek  derivation 
and  are  usually  spelled  with  a  capital  letter, — Deka,  10;  Hecto,  100; 
Kilo,  1000;  Myria,  10,000;  while  division  of  the  units  is  expressed  by 
Latin  prefixes,  the  initial  letters  not  being  capitals, — deci,  T\  ;  centi, 
T^;  milli,  y-Q-Vo--  The  word  Gild  has  been  suggested  as  a  useful 
mnemonic,  thus: 

G  I  L        D 

reek       ncreases,       atin       ecreases 

1  See  comparative  table,  page  77. 

'The  unit  of  surface  measure,  the  are,  being  the  square  of   ten  meters,  and  the  unit 
measure,  the  stere,  having  the  capacity  of   a  cubic  meter   need  not  claim   the   attention  of    the 
practical  pharmacist. 
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The  following  table  gives  a  view  of  the  system  adapted  to  the  use 
of  the  student: 


Abbreviation 

Meter 

Abbreviation     Liter 

Abbreviation 

Gramme 

lmilli 

1  centi 
1  deci 

meter.  mm.= 

meter,    cm.= 
meter,    dm.= 

.001 

.01 
.1 

1  milli     liter,  ml. 

or  mil  =           .001 
1  centi    liter,    cl.=            .01 
1  deci      liter,    dl.=            1 

1  milli  gramme,  mg.= 
1  centi  gramme.  cg.= 
1  deci      gramme,    dg.= 

.001 

.01 

.1 

Meter,  M. 

1. 

Liter,  L.         1. 

Gramme,  Gm. 

1. 

1  Deka 
1  Hecto 
IKilo 

meter,  Dm.= 
meter,  Hm.= 
meter,  Km.= 

10. 

100. 

1000. 

1  Deka   liter,  Dl.=       10. 
1  Hecto  liter,  Hl.=     100. 
1  Kilo     liter,  EL—  1000. 

1  Deka  gramme.  Dg.= 
J  Hecto  gramme,  Hg.= 
1  Kilo     gramme.  Kg.= 

10. 

100. 

1000. 

1  Myria  meter,  Mm.  =10000. 


1  Myria  liter.  Ml.  =10000.  1  Myria  gramme.  Mg  =10000. 


In  pharmaceutical  practice  a  number  of  the  above  measures  are 
rarely  or  never  used.  Of  the  measures  of  length,  the  millimeter  (mm.) 
and  centimeter  (cm.)  are  employed  in  the  U.  S.  Pharmacopoeia  in  the 
descriptions  of  drugs.    In  microscopy  micromillimeter  (mkm.),  or  pr'ef- 


Fig.  2 


.^"'V* 


6 


1  Gm 


Metric  diagram 


erably,  micron  (/z),  signifies  the  thousandth  part  of  :i  millimeter,  and 
is  often  used,  hut  the  Pharmacopoeia  has  adopted  the  decimal  pari  of 
a  millimeter  instead  of  the  micron,  under  powdered  drugs,  thus,  under 
Cinchona  the  starch  grains  are  described  as  being  "from  0.003  to  0.015 
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mm.  in  diameter."  In  measures  of  capacity,  the  term  milliliter  was, 
for  many  years,  generally  replaced  by  the  term  cubic  centimeter  (Cc.) 
in  chemical  and  pharmaceutical  practice  but  the  more  accurate  term 
milliliter,  or  its  abbreviated  form  mil  or  ml.,  has  now  been  adopted  by 
the  United  States  Pharmacopoeia,  the  National  Formulary  and  fhe 
U.  S.  Bureau  of  Standards.  For  all  practical  purposes  the  two  terms 
have  the  same  value,  1  mil  being  equivalent  to  1.000027  cubic  centi- 
meters. This  difference  amounts  to  only  13^  minims  in  a  gallon  and 
may  be  disregarded.  The  mil  and  the  liter  have  been  chosen  as 
the  most  convenient  units  for  measure.  In  weight,  the  milligramme, 
centigramme,  gramme,  and  kilogramme  are  selected;  the  latter  being  the 
commercial  unit  for  larger  quantities  of  drugs,  and  called  kilo.  This 
habit  of  appropriating  only  certain  of  the  most  convenient  denomina- 
tions for  practical  work  has  an  analogy  in  the  disuse  of  the  theoretical 
terms  of  the  system  of  United  States  coinage.  Thus,  the  double  eagle, 
eagle,  and  dime  are  ignored,  while  dollars  and  cents  are  preferred  as 
units.  The  principal  merits  of  the  metric  system  are :  1.  That  every 
weight  and  measure  bears  a  simple  relation  to  the  initial  unit,  the 
meter.  2.  That  every  unit  is  multiplied  or  divided  by  the  same  number 
(i.e.,  10)  to  obtain  the  various  denominations,  and  increase  or  decrease 
is  expressed  by  simply  moving  the  decimal  point.  3.  Its  almost  uni- 
versal adoption  makes  it  an  international  system. 
•  Length. — Meter.  Each  side  of  the  square  (Fig.  2)  measures  1  deci- 
meter, one  is  graduated  into  tenths  (centimeters) ;  and  these  into  tenths 
(millimeters);  (the  scale  beneath  shows  the  comparison  with  inches): 
10  decimeters  =1  METER  =  39.3700  in.  (remember  three  threes,  3 
ft.;  3  in.,  3  eighths). 

Capacity. — Liter.  A  hollow  cube  having  each  side  of  the  same  size 
as  the  square  would  hold  a  LITER=1000  mils  =  2.11342  pints. 

Weight. — Gramme.  The  weight  of  distilled  water  at  4°  C. 
(39.2°  F.)  contained  in  a  cube  of  the  y^rnr  of  a  liter  is  equal 
to  a  GRAMME  =  15.432  grains,  and  measures  1  milliliter  (see  Fig.  2). 

The  advantages  of  the  metric  system  have  become  more  and  more 
apparent  upon  examination,  and  its  simplicity,  brevity,  and  adapta- 
bility to  every-day  needs  are  now  universally  conceded.  The  progress 
which  it  had  made  in  this  country  up  to  1890  fully  warranted  its 
exclusive  adoption  in  the  U.  S.  Pharmacopoeia;  hence  definite  quan- 
tities were  given  and  metric  weights  and  measures  alone  employed. 
The  necessity  for  knowing  thoroughly  the  denominations  of  all  the 
systems  in  present  use  is  one  of  the  evils  common  to  the  age  in  which 
we  live,  and  it  must  ever  be  a  source  of  regret  that  when  the  young 
Republic,  more  than  a  century  ago,  abolished  the  complex  system  of 
coinage  and  adopted  the  decimal  system,  it  did  not  go  a  step  farther 
and  adopt  the  same  principle  in  weights  and  measures. 

The  chief  disadvantage  of  the  metric  system  is  one  which  inheres 
to  the  decimal  principle  of  arithmetic, — namely,  that  the  number  ten 
cannot  be  divided  more  than  once  without  producing  a  fraction,  as, 
10,  5,  2.5,  1.25,  0.625.  The  practice  of  dividing  five  into  the  three 
parts  of  2,  2,  and  1  partly  compensates  lor  (Ins  defect,  and  metric 
weights  are  constructed  on  this  principle.  The  use  of  the  metric 
weights  and  measures  in  the  text  of  the  U.  S.  Pharmacopoeia  makes 
it  necessary  for  every  pharmacist  to  become  familiar  with  them,  and 
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therefore  an  easy  method  of  remembering  their  relations  to  one  another 
and  their  equivalents  in  other  systems  is  desirable.  The  following 
equivalents  are  derived  from  those  established  by  Congress  for  use 
in  legal  proceedings,  or  are  based  upon  the  trustworthy  determinations 
of  Captain  Clarke  and  Prof.  Miller,  while  the  accompanying  rules, 
which  show  the  methods  of  using  the  equivalents,  are  preferred  for 
scientific  determinations,  on  account  of  giving  more  accurate  results. 
When  very  fine  calculations  are  unnecessary,  it  will  be  found  that  the 
tables  of  equivalents  given  on  pages  50  to  58  will  prove  sufficiently 
accurate  for  most  pharmaceutical  work. 

To  convert  metric  weights  or  measures  into  those  in  ordinary  use: 


Rule.— Multiply  the  metric  quantities  by  the  corresponding  equivalent. 

Ex. — The  equivalent  of  one  meter  is  39.370+   inches,   and   five 
meters  would  be  196.85  inches:    39.370  X  5  =  196.85.    To  convert 


Meters 

into  inches, 

multiply  by  39.370 

Centimeters 

"     inches, 

0.3937 

Millimeters 

"    inches, 

0.03937 

As  one  liter,  or  1000  mils,  is  equal  to  33.8147+  fluidounces,  or  35.196 
Imperial  fluidounces,  to  convert 

into  fluidounces, 


Liters 

Mils 

Liters 

Liters 

Liters 

Mils 


"  fluidounces, 

"  pints, 

"  Imperial  pints, 

"  Imperial  gallons, 

"  Imperial  fluidounces, 


multiply  by  33.815 
0.0338 
2.113 
1.7598 
0.2199 


0.0352 


As  one  gramme  is  equal  to  15.432+  grains,  or  0.03527  avoirdupois 
ounce,  or  0.03215  troy  ounce,  to  convert 


Grammes 

Centigrammes 

Milligrammes 

Kilogrammes 

dm  mmes 

Kilogrammes 

Kilogrammes 

Grammes 


into  grains, 

"  grains, 

"  grains, 

"  avoirdupois  ounces, 

"  avoirdupois  ounces, 

"  avoirdupois  pounds, 

"  troy  ounces, 

"  troy  ounces, 


multiply  by  15.432 

0.15432 
0.01543 
35.2739 
0.03527 
2.2046 
32.1507 
"  0.03215 
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To  convert  the  weights  and  measures  in  ordinary  use  into  metric 
weights  and  measures: 

Rule. — Multiply  the  quantities  by  the  corresponding  metric  equivalent. 

As  one  inch  is  equal  to  0.0254  meter,  one  fluidounce  to  29.5729  mils, 
one  Imperial  fluidounce  to  28.4123  mils,  one  grain  to  0.0648 
gramme,  one  avoirdupois  ounce  to  28.3495  grammes,  and  one  troy 
ounce  to  31.1035  grammes,  to  convert 


Inches                         into  meters, 

multiply  by 

0.0254 

Inches 

1    centimeters, 

tt 

2.5400 

Inches                           ' 

1    millimeters, 

(« 

25.4000 

Pints                             * 

1    liters, 

tt 

0.4731 

Fluidounces 

'    mils 

n 

29.5729 

Imperial  pints              ' 

1    liters, 

tt 

0.5682 

Imperial  gallons           ' 

'    liters, 

tt 

4.5456 

Imperial  fluidounces     ' 

1    mils, 

tt 

28.4123 

Grains                           ' 

1    grammes, 

tt 

0.0648 

Grains                           ' 

'    centigrammes, 

tt 

6.4799 

Grains                          l 

1    milligrammes, 

tt 

64.799 

Avoirdupois  ounces       ' 

'     kilogrammes, 

it 

0.02835 

Avoirdupois  ounces       ' 

1    grammes, 

it 

28.3495 

Avoirdupois  pounds      ' 

1    kilogrammes, 

tt 

0.4536 

Troy  ounces                   ' 

1    kilogrammes, 

tt 

0.0311 

Troy  ounces                  * 

'    grammes, 

tt 

31.1035 

It  will  be  observed  that  there  is  a  slight  difference  in  the  smaller 
quantities,  increasing  in  the  larger,  between  the  equivalents  in  the 
following  tables  and  those  above  given.  This  is  owing  to  the  fact  that 
the  temperature  used  as  a  basis  for  the  metric  units  is  4°  C,  instead 
of  15.6°  C,  and  the  equivalents  in  the  old  form  weights  and  measures 
in  the  table  must  correspond.  The  column  upon  the  left  of  the  page 
gives  the  weight  in  grains  from  one  hundred  pounds  down;  the  differ- 
ence in  value  from  the  next  column  is  due  to  the  variation  in 
temperature  standards;  the  fluidounce  equivalent  at  15.6  C.  (60°  F.) 
is  455.7  grains;  the  fluidounce  at  25°  C.  (77°  F.)  weighs  454.6  grains; 
the  fluidounce  at  4°  C.  (39.2°  F.)  in  vacuo  weighs  456.392  grains. 
For  practical  work  in  pharmacy  the  discrepancy  is  too  trivial  to  give 
serious  annoyance. 
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TABLE   OF   METRIC   AND  OLD   FORM   EQUIVALENT 
WEIGHTS   AND   MEASURES 

(100  lbs.  av.  to  t^b  of  a  grain) 


Weights,  Old 

Form. 

Metric 

Weight  and 

Measure. 

Gm.]    [Mill. 

Measures,  Old 

Form. 

Equivalent  in 

grains 
(Temp.  15.6° 
0.,  60°  K.)* 

Grains. 

Avoirdupois, 
lb.      oz.      grains. 

gal. 

Fluid. 

fluid 
pts.     OZ. 

min- 
ims. 

Fluid- 

"i -  and 

fractions. 

698938.5 

700000 

100 

45359.2 

11 

7     13 

369.1 

1533.769 

693-103.1 

694456.0 

99 

3 

143.5 

45000 

11 

7       1 

298.6 

1521.622 

677994.3 

679023.7 

97 

0 

23.7 

44000 

11 

4     15 

388.0 

1487.808 

663991.8 

665000 

95 

43091.3 

11 

3       1 

38.9 

1457.081 

647176.5 

648159.0 

92 

9 

221.5 

42000 

11 

0     12 

86.9 

1420.181 

641625.6 

642599.6 

91 

12 

349.6 

41639.8 

11 

1408 

629044.6 

630000 

90 

40823.3 

10 

6       4 

188.2 

1380.392 

616358.4 

617294.3 

88 

2 

419.3 

40000 

10 

4       8 

265.4 

1352.553 

594097.5 

595000 

85 

38555.4 

10 

1       7 

337.4 

1303.703 

585540.3 

586429.5 

83 

12 

179.5 

38000 

10 

0       4 

444.0  ■ 

1284.926 

583296.0 

584181.4 

83 

7 

118.9 

37854.3 

10 

1280 

559150.7 

560000 

80 

36287.4 

9 

4     11 

7.2 

1227.015 

§54722.7 

655564.8 

79 

5 

377.3 

36000 

9 

4       1 

142.8 

1217.298 

624966.1 

525763.3 

75 

1 

325.8 

34068.9 

9 

1152 

624203.6 

525000 

75 

34019.4 

8 

7     14 

156.5 

1150.326 

&23904.2 

524700.1 

74 

15 

137.6 

34000 

8 

7     13 

320.1 

1149.669 

493086.5 

492835.4 

70 

8 

335.3 

32000 

8 

3     10 

20.2 

1082.042 

489256.8 

490000 

70 

31751.5 

8 

3       1 

306.2 

1073.638 

466636.8 

467345.2 

66 

12 

95.2 

30283.5 

8 

1024 

462268.9 

46297D.7 

66 

2 

95.7 

30000 

7 

7       6 

199.2 

1014.415 

451309.7 

455000 

65 

29483.5 

7 

6       4 

455.5 

996.949 

431450.3 

432106.0 

61 

11 

293.4 

28000 

7 

3       2 

377.8 

946.787 

419362.9 

420000 

60 

27215.5 

7 

1       8 

920.281 

408307.2   • 

408927.0 

58 

6 

302.0 

26498.0 

7 

896 

400632.8 

401241.3 

57 

5 

53.8 

26000 

6 

6     15 

76.3 

879.159 

385224.2 

385808.9 

55 

1 

371.4 

25000 

6 

4     13 

166.1 

845.346 

384416.2 

385000 

55 

24947.6 

6 

4     11 

275.0 

843.573 

36981*  ! 

..70376.6 

52 

14 

251.6 

24000 

6 

2     11 

255.4 

811.532 

349977.6 

.09.0 

50 

1 

71.4 

22712.6 

6 

768 

349469.1 

350000 

60 

22679.6 

5 

7     14 

421.3 

766.884 

338997.1 

889611.8 

48 

8 

11.8 

22000 

5 

6       7 

434.0 

743.904 

314522.3 

315000 

45 

20411.7 

5 

3       2 

94.1 

600.196 

308170.0 

808647.1 

il 

1 

209.6 

20000 

5 

2       4 

132.5 

676.276 

291848.0 

292090.7 

41 

11 

ITS. 2 

18927.2 

6 

640 

279575.1 

280000 

40 

181  18.7 

4 

6       5 

248.4 

613.507 

277360.9 

2777S2.I 

39 

10 

407.4 

18000 

4 

6       0 

311.0 

608.648 

246648.8 

246917.7 

35 

4 

167.7 

16000 

4 

1      13 

10.1 

511.021 

244  f. 

245000 

86 

15875.7 

4 

1        8 

303.1 

536.819 

233::  1  -l 

233672.6 

88 

6 

47.6 

15141.7 

4 

612 

281184.2 

231  I 

33 

1 

47.8 

15000 

3 

7      11 

99.4 

507.207 

*  *""r  explanation,  see  page  40. 
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Weights,  Old 

FORM. 

Metric 

Weight  and 

Measure. 

Gm.]    [Mils. 

Measures,  Old  Form. 

Equivalent  in 

grains. 

(Temp.  15.6° 

C,  60°  F.) 

Grains. 

Avoirdi 
lb.      oz. 

pois. 
grains. 

gal. 

Fluid. 

fluid 
pts.     oz. 

min- 
ima. 

Fluid 
ounces  and 
fractions. 

215725.2 

216053.0 

30 

13 

365.5 

14000 

3 

5        9 

188.6 

473.393 

209763.3 

210000 

30 

13607.8 

3 

4      12 

62.9 

460.131 

184907.1 

185188.3 

26 

7 

125.8 

12000 

3 

1        5 

367.2 

405.765 

174988.8 

175254.4 

25 

0 

254.4 

11366.3 

3 

384 

174734.5 

175000 

25 

11339.8 

2 

7      15 

212.2 

383.412 

154089.5 

154323.6 

22 

0 

323.6 

10000 

2 

5        2 

66.2 

388.138 

139787.3 

140000 

20 

9071.8 

2 

3        2 

361.4 

306.753 

138680.4 

138891.2 

19 

13 

203.7 

9000 

2 

3       0 

155.5 

304.324 

123718.6 

123458.9 

17 

10 

83.9 

8000 

2 

0      14 

2 1.'..  2 

270.511 

116659.2 

116836.3 

16 

11 

23.8 

7570.9 

2 

256 

107862.8 

108026.5 

15 

6 

•11)1.5 

7000 

1 

6      12 

334.6 

236.697 

104840.6 

105000 

15 

6803.9 

1 

6       6 

31.2 

230.065 

97851.4 

98000 

14 

635H.3 

1 

5        6 

349.2 

214.728 

92453.7 

92594.1 

13 

3 

281.6 

6000 

1 

5        4 

423.8 

202.883 

90862.0 

91000 

13 

5896.7 

1 

4        7 

187.2 

199.390 

83872.6 

84000 

12 

5443.1 

1 

3        8 

25.1 

184.052 

77044.8 

77161.8 

11 

0 

161.8 

5000 

1 

2        9 

33.1 

169.069 

76883.2 

77000 

11 

4989.5 

1 

2        8 

343.2 

168.715 

69893.9 

70000 

10 

4535.9 

1 

1        9 

180.9 

1-53.377 

69340.3 

69445.6 

9 

14 

320.6 

4500 

1 

1        8 

77.8 

152.162 

62904.4 

63000 

9 

4082.3 

1 

...      10 

18.8 

138.039 

61635.8 

61729.4 

8 

13 

41.9 

4000 

1 

...        7 

122.5 

135.255 

68329.6 

58418.1 

8 

5 

230.6 

3785.4 

1 

128 

65915.1 

66000 

8 

3628.7 

...    122 

336.7 

122.701 

63931.3 

54013.2 

7 

11 

200.7 

3500 

... 

...    118 

167.2 

118.348 

48925.7 

49000 

7 

3175.1 

... 

...    107 

174.6 

107.364 

46226.9 

46297.1 

6 

9 

359.6 

3000 

... 

...    101 

211.9 

101.441 

46570.0 

45639.2 

6 

8 

139.2 

2957.4 

... 

...  100 

100 

43747.2 

43813.6 

6 

4 

63.6 

2839.1 

...     96 

96 

41936.3 

42000 

6 

2721.6 

...      92 

125.3 

92.026 

41013.0 

41075.3 

5 

13 

387.8 

2661.6 

...     90 

90 

38522.6 

38580.9 

5 

8 

80.9 

2500 

...      84 

256.S 

84.536 

36456.0 

36511.4 

5 

3 

198.9 

2365.9 

...     80 

80 

34946.9 

35000 

5 

2268.0 

...      76 

330.2 

76.688 

31899.0 

31947.4 

4 

9 

9.9 

2070.2 

... 

...     70 

70 

30817.9 

30864.7 

4 

6 

239.7 

2000 

...      67 

301.2 

67.628 

29276.9 

29321.5 

4 

3 

9.0 

1900 

... 

...      64 

11-. 1 

64.246 

29164.8 

29209.1 

4 

2 

334.1 

1892.7 

... 

...     64 

64 

27957.5 

28000 

4 

1814.4 

... 

...     61 

168.4 

61.351 

27736.1 

27778.2 

3 

15 

215.7 

1800 

...      60 

415.1 

60.S65 

27342.0 

27383.5 

3 

14 

258.5 

1774.4 

...     60 

60 

26195.2 

26235.0 

3 

11 

422.5 

1700 

...      57 

232.1 

57.434 

24654.3 

24691.8 

3 

8 

L91.8 

1600 

...      54 

49.0 

54.102 

23113.4 

23148.5 

3 

4 

398.5 

1500 

...      50 

22785.0 

22819.6 

3 

4 

69.6 

1478.685 

...     50 

50 

22329.3 

22363.2 

3 

3 

50.7 

1449.111 

...     49 

49 

21873.6 

21906.8 

3 

2 

31.8 

1419 

••• 

...     48 

48 

21572.5 

21605.3 

3 

1 

167.8 

1400 

... 

...      47 

[62  - 

47.339 

21417.9 

21150.4 

3 

1 

12.9 

1889.964 

... 

...     47 

47 

20968.1 

21000 

3 

1360.778 

...      -16 

6.3 

46.011 

20962.2 

20994.0 

2 

15 

431.5 

1860.390 

...     46 

46 

20506.5 

20537.6 

2 

14 

412.6 

1330.817 

1  "' 

...     45 

46 
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Weights,  Old  Form. 

Metric 
Weight  and 

Measure. 

Gm.l    [Mils. 
1301.243 

Measures,  Old 

Form. 

Equivalent  In 

grains 

(Temp  li.6° 

C,  60°  F ) 

Gniin.s. 

A 
lb. 

voird 

oz. 

lpois. 
grains. 

Fluid. 

fluid 

gal.  pts.     oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractious. 

20050.8 

20081.2 

2 

13 

393.7 

44 

44 

20031.7 

20062.1 

2 

13 

374.6 

1300 

43 

459.8 

43.958 

1950.i.l 

19624.9 

2 

12 

374.9 

1271.669 

43 

43 

19193.4 

19168.5 

2 

11 

356.0 

1242.095 

42 

42 

18683.7 

18712.1 

2 

10 

337.1 

1212.522 

41 

41 

18490.8 

18518.8 

2 

10 

143.8 

1200 

40 

276.8 

40.577 

18228.0 

18255.7 

2 

9 

318.2 

1182.948 

40 

40 

17772.3 

17799.3 

2 

8 

299.3 

1153.374 

39 

39 

17316.6 

17342.9 

o 

7 

280.4 

1123.801 

38 

38 

16949.S 

16975.6 

2 

6 

350.6 

1100 

37 

93.6 

37.196 

16860.9 

168S6.5 

2 

6 

261.5 

1094.227 

37 

37 

16405.2 

16430.1 

2 

5 

242.6 

1064.653 

36 

36 

15949.5 

15973.7 

2 

4 

223.7 

1035.080 

35 

36 

15493.8 

15517.3 

2 

3 

204.8 

1005.506 

34 

34 

15409.0 

15432.4 

2 

3 

119.9 

1000 

33 

390.6 

33.814 

15336.6 

15060.9 

2 

2 

185.9 

975.932 

83 

33 

14638  5 

14660.7 

2 

1 

223.2 

950 

32 

59.1 

32.128 

145S2.4 

11601.5 

2 

1 

167.0 

946.358 

32 

32 

14128.7 

14148.2 

2 

148.2 

916.875 

31 

31 

13979.1 

14000 

2 

907.185 

30 

324.2 

30.676 

13867.9 

13889.1 

15 

326.6 

900 

30 

207.6 

30.432 

13671.0 

13691.8 

15 

129.3 

887.211 

30 

30 

13542.0 

13562.5 

15 

878.635 

29 

344.1 

29.717 

13215.3 

13235.0 

14 

10.4 

857.637 

29 

29 

13105.5 

13125 

14 

850.486 

28 

363.9 

28.759 

l: 3097.7 

13117.5 

13 

430.0 

850 

28 

356.0 

28.742 

12759.6 

12779.0 

13 

91.5 

828.064 

28 

28 

12668.5 

12687.5 

13 

822.136 

...    •  .      27 

383.8 

27.800 

12327.1 

12345.9 

12 

95.9 

800 

27 

24.5 

27.051 

12303.9 

12322.6 

12 

72.6 

798.490 

27 

27 

12231.4 

12250 

12 

793.787 

26 

403.7 

26.841 

11848.2 

11866.2 

11 

53.7 

768.916 

26 

26 

11794.9 

11812.5 

11 

765.437 

25 

423.6 

25.883 

11556.6 

11574.3 

10 

199.0 

750 

25 

173.0 

25.360 

11392.5 

11409.8 

10 

34.8 

739.343 

25 

25 

11357.9 

11375 

10 

737.087 

24 

443.4 

24.924 

10936.8 

10953.1 

9 

15.9 

709.769 

24 

24 

10921.3 

1(1937.5 

9 

708.738 

23 

463.3 

23.966 

10786.4 

L0802.8 

8 

302.6 

700 

23 

821.4 

23.670 

10484.3 

10500 

8 

680.3  SS 

23 

3.1 

23.007 

10481.1 

L0497.8 

7 

434.5 

680.195 

23 

23 

10047.3 

lout',:'.., 

7 

652.039 

22 

23.0 

22.048 

10025.4 

ion  10.6 

6 

tlfi.fl 

650.621 

22 

22 

10015.8 

10031.0 

6 

4116.(1 

650. 

21 

469.9 

21.979 

9610.7 

9625 

6 

623.689 

21 

42.9 

21.09 

9569.7 

9684J 

5 

396.7 

621.048 

21 

21 

9245.2 

9259.4 

5 

71.9 

600 

20 

13S.I 

20.288 

9173.7 

91S7.5 

5 

595.3  10 

20 

62.7 

20.131 

911l.il 

9127.8 

4 

377. 8 

691.474 

20 

20 

8736.7 

8760 

4 



666.990 

19 

82.6 

19.172 

865C 

8671.4 

3 

561.901) 

19 

19 

8475.1 

8487.8 

3 

175.(1 

550 

is 

286.8 

18.598 
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Weights,  Old  Form. 


Equivalent  in 

grains. 

(Temp.  15.6° 

C,  60°  F.) 


Grains. 


Avoirdupois. 
Il>.      oz.      grains. 


8300.1 

8312.5 

8202.6 

8215.1 

7863.1 

7875 

7746.9 

7758.7 

7704.5 

7716.2 

7426.5 

7437.5 

7291.2 

7302.3 

6989.5 

7000 

6933.9 

6944.6 

6835.5 

6845.9 

6552.5 

6562.4 

6379.8 

6389.5 

6163.8 

6172.9 

6115.9 

6125 

5924.1 

5933.1 

5678.9 

5687.5 

8468.4 

5476.7 

5393.2 

5401.3 

6241.9 

5250 

5012.7 

5020.3 

4805.4 

4812.5 

4622.6 

4629.7 

4557.0 

4563.9 

4368.3 

4375 

4101.3 

4107.5 

3931.8 

3937.5 

3852.0 

3858.1 

3645.6 

3651.1 

3494.8 

3500 

3189.9 

3194.7 

3081.9 

3086.5 

3057.7 

3062.5 

2734.2 

2738.4 

2621.2 

2625 

2311.3 

2314.9 

2278.5 

2282.0 

2184.2 

2187.5 

1926.2 

1929.0 

1822.8 

1825.6 

1747.2 

1750 

1540.7 

1543.2 

1386.7 

1388.9 

1387.1 

1369.2 

1310.6 

1312.5 

1232.7 

1234.6 

1155.7 

1157.4 

1078.6 

1080.3 

924.6 

925.9 

911.4 

912.8 

873.6 

875 

770.6 

771.6 

616.6 

617.3 

3       

2  340.1 

2       

1  321.2 

1  278.7 

1        

...  302.3 

15  382.1 

15  283.4 

15        

14  264.5 

14  47.9 

14       

13  245.6 

13       

12  226.7 

12  151.3 

12       

11  2(i7. S 
11 

10  254.7 

10  188.9 
10 

9  170.0 

9       

8  358.1 

8  151.1 

8       

7  132.2 

7  24.0 

7        

6  113.4 

6       

5  127.4 

5  94.5 

5       

4  179.0 

4  75.6 

4       

3  230.7 
3  76.1 
3  46.7 

3        

2  359.6 
2  282.4 
2  205.3 
2  50.9 
2  37.8 

2       

1  884.1 

1  179.8 


Metric 

WeI'IHT  and 

Measure. 


Cm.]     IKils. 


538.641 
532.327 
510.291 
502.753 
500 
481.942 
473.179 
453.592 
450 
443.606 
425.243 
414.032 
400 
396.893 
384.458 
368.544 
354.884 
350 

340.194 
325.311 
311.845 
300 
295.7.°.7 
283.495 
266.163 
255.140 
250 
236.590 
226.796 
207.016 
200 
198.447 
177.442 
170.097 
150 
147.869 
141.748 
125 
118.298 
[13.398 
100 
90 

B8.721 
85.049 
80 
75 
70 
60 

59.147 
56.699 
50 
40 


Measures,  Old  Form. 


Fluid. 

Fluid- 
ourio-n  and 

fluid 
gal.  pta.     ox. 

min- 
ims. 

fractious. 

18 

102.5 

18.214 

18 

18 

17 

122.4 

17.255 

17 



17 

If. 

435.3 

16.907 

16 

142.2 

16.297 

16 

16 

15 

162.1 

15.338 

15 

103.8 

15.216 

15 

15 

14 

182.0 

14.379 

14 

14 

13 

252.3 

13.526 

13 

201.8 

13.421 

13 

13 

12 

221.7 

12.462 

12 

12 

11 

400.7 

11.835 

11 

273.1 

11.570 

11 

11 

10 

261.4 

10.545 

10 

69.2 

10.144 

10 

10 

9 

2S1.3 

9.586 

9 

9 

8 

301.2 

8.628 

8 

217.7 

8.453 

8 

8 

7 

321.0 

7.669 

7 

7 

6 

3G6.1 

6.763 

6 

340.9 

6.710 

6 

6 

5 

360.8 

5.752 

5 

34.6 

5.072 

5 

5 

4 

880.7 

4.793 

4 

108.8 

4.227 

4 

4 

3 

400.5 

3.834 

3 

183.1 

3.381 

3 

20.8 

3.043 

3 

3 

2 

420.4 

8.878 

2 

S38.fi 

1.708 

2 

257  J 

2.536 

2 

178.1 

tMl 

2 

13.8 

2.029 

2 

2 

1 

440.3 

1.917 

1 

331.5 

1.691 

1 

169.2 

1.353 

.-,1 
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From  1  troy  ounce  to  J  ounce  aV< 


Weights,  Old  Fobh. 

Metric 
Weight  and 

Measure. 

Measures, 

Jld  Form. 

Equivalent  in 

grains. 

(Teuip.  15.6° 

C,  60°  F.) 

Grains. 

Druchms. 

Gm.]     [Mil*. 

Fluid-drachms. 

MiniiiLH. 

479.3 

480 

8=13 

31.103 

8.413 

504.8 

477.6 

478.4 

7.973 

31 

8.385 

503.1 

474.7 

475.4 

7.923 

30.805 

84 

500 

469.3 

470 

n=m 

30.455 

8.238 

494.3 

465.2 

465.9 

7.765 

30.190 

84 

490 

462.3 

463.0 

7.717 

30 

8.115 

486.9 

459.3 

460 

n  =  M 

29.807 

8.063 

483.8 

455.7 

456.392 

7.607 

29.573 

8 

480 

449.3 

450 

n  =  m 

29.159 

7.888 

473.3 

446.8 

447.5 

7.459 

29 

7.845 

470.7 

446.1 

446.9 

7.449 

28.958 

7| 

470 

439.3 

440 

7i  =  m 

28.512 

7.713 

462.8 

436.8 

437.5 

1J  av. 

28.350 

7.668 

460.1 

436.7 

437.4 

7.290 

28.341 

7$ 

460 

431.4 

432.1 

7.202 

28 

7.575 

454.5 

429.3 

430 

n  =  m  ■ 

27.864 

7.537 

452.2 

427.2 

427.9 

7.132 

27.725 

74 

450 

419.4 

420 

7  — iJ 

27.216 

7.362 

,     441.7 

417.7 

418.3 

6.972 

27.109 

74 

440 

416.1 

416.7 

6.945 

27 

7.303 

438.2 

409.4 

410 

w=m 

26.568 

7.187 

431.2 

40S.3 

408.9 

6.815 

26.493 

74 

430 

400.6 

401.2 

6.687 

26 

7.033 

422.0 

399.4 

400 

6§  =  f^ 

25.920 

7.012 

420.7 

398.7 

399.3 

6.655 

25.877 

7 

420 

389.4 

390 

6i  =  m 

25.271 

6.837 

410.2 

389.2 

389.8 

6.497 

25.261 

6| 

410 

385.2 

385.8 

8.430 

25 

6.762 

405.8 

379.7 

380.3 

6.338 

24.645 

65 

400 

870.4 

380 

64  =  m 

24.624 

6.662 

399.7 

370.2 

370.8 

6.180 

24.029 

64 

390 

300. s 

370.4 

6.173 

24 

6.492 

3S9.5 

36'.):  i 

370 

6J  =  2S3 

23.976 

6.485 

389.1 

360.8 

361.8 

6.022 

23.413 

64 

380 

350.5 

360 

6  =  Sg 

23.328 

6.310 

378.6 

864.4 

864.9 

5.915 

23 

6.222 

373.3 

351.3 

351.8 

5.863 

22.796 

6A 

370 

349.5 

350 

**  =  m 

22. (ISO 

6.135 

868  J 

341.8 

342.3 

5.7115 

22.180 

6 

360 

339.5 

340 

h  =  m 

22.032 

5.960 

357.6 

339.0 

389.6 

5.658 

22 

5.952 

357.1 

332.3 

832.8 

5.547 

21.563 

5? 

350 

329.5 

330 

«  =  tt.3 

21.884 

347.1 

323.6 

824.1 

6.401 

21 

5.6S0 

840.8 

322.8 

828.8 

5.388 

20.948 

53 

340 

319.5 

320 

54  =  33 

20.736 

5.610 

336.6 

313.3 

818.8 

6.280 

20.882 

64 

330 

309.5 

310 

5*  =  **5 

20.088 

5.433 

826.0 

808.1 

808.8 

...1 1:: 

20 

6.410 

324.6 

303.8 

804.8 

5.072 

19.716 

64 

320 
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Weights,  Old  Form. 

Mf.tkic 

Weight  and 

Measure. 

Meahuhks,  Old  Form. 

Equivalent  in 

1 

grains. 

(Temp.  15.6° 

C,  60°  F.) 

Grains. 

Drachms. 

6m.]     (Mils. 

Flui'lrtraclinis. 

Minim-.. 

299.5 

300 

5  =  1.5 

1 '.1.440 

5.258 

815.6 

294.3 

294.7 

4.912 

19.099 

5h 

310 

292.8 

293.2 

4.887 

19 

5.110 

308. 1 

289.6 

290 

4f  =  \\5 

18.792 

6.083 

806.0 

284.8 

285.2 

4.763 

18.483 

5 

300 

279.6 

280 

4S  =  ^5 

18.144 

4.908 

294.5 

277.4 

277.8 

4.630 

18 

4.870 

292.2 

275.3 

275.7 

4.595 

17.867 

H 

290 

269.6 

270 

«  =  A3 

17.498 

4.733 

284.0 

265.8 

266.2 

4.437 

17.251 

45 

280 

262.0 

262.4 

4.373 

17 

4.598 

275.9 

259.6 

260 

44  =  MS 

16.S48 

4.557 

273.4 

256.3 

256.7 

4.278 

16.635 

44 

270 

249.6 

250 

*k=m 

16.2(10 

4.382 

262.9 

246.8 

247.2 

4.120 

16.019 

44 

260 

246.5 

246.9 

4.115 

16 

4.328 

259.7 

239.6 

240 

4=4.? 

15.552 

4.207 

252.4 

237.3 

237.7 

3.962 

15.403 

44 

250 

231.1 

231.5 

3.858 

15 

4.057 

243.4 

229.7 

230 

3f  =  fii 

14.904 

4.032 

241.9 

227.9 

228.2 

3.803 

14.787 

4 

240 

219.7 

220 

35  =  m 

14.256 

3.857 

231.4 

218.4 

218.75 

ig  av. 

14.175 

3.835 

230.1 

218.36 

218.69 

3.645 

14.171 

8f 

230 

215.8 

216.1 

3.602 

14 

3.787 

227.2 

209.7 

210 

3i  =  iiS 

13.608 

3.682 

220.9 

208.9 

209.2 

3.487 

13.555 

35 

220 

200.3 

200.6 

3.343 

13 

3.517 

211.0 

199.7 

200 

34  =  AS 

12.960 

3.505 

210.3 

199.4 

199.7 

3.328 

12.938 

34 

210 

189.9 

190.2 

3.170 

12.322 

34 

200 

189.7 

190 

s*=«3 

12.312 

3.330 

199.8 

184.9 

185.2 

3.087 

12 

3.247 

194.8 

180.4 

1S0.7 

3.012 

11.706 

34 

190 

179.7 

180 

3  =  iS 

11.664 

3.155 

189.3 

170.8 

171.1 

2.852 

11.090 

3 

180 

169.7 

170 

2g  -  HS 

11.016 

2.980 

178.8 

169.5 

169.8 

2.830 

11 

2.975 

178.6 

161.4 

161.6 

2.693 

10.174 

88 

170 

159.8 

160 

25  =  §3 

10.368 

2.805 

168.3 

154.1 

154.3 

2.572 

10 

2.705 

162.3 

151.9 

152.1 

2.535 

9.858 

2* 

160 

149.8 

150 

24  =  If  S 

9.719 

2.630 

157.8 

142.4 

142.6 

2.:'.:: 

9.242 

24 

150 

139.8 

140 

24  =  hi 

9.072 

2.453 

147.2 

138.7 

138.9 

2.315 

9 

2.435 

1  16.1 

132.9 

133.1 

2.218 

8.626 

24 

140 

129.8 

130 

2|  =  HI 

8.424 

2  278 

136.7 

123.3 

123.5 

2.068 

8 

2.103 

129.8 

119.8 

120 

2  =  *S 

7.776 

2.109 

113.9 

111.1 

1.902 

7.393 

2 

120 

109.8 

110 

i*=»3 

7.128 

[.928 

115.7 

56 


METROLOGY 


Weights,  Old  Form 

Measures, 

Old  Form. 

Metric 
Weight  and 

Equivalent  in 

Measure. 

grains. 

(Temp.  1.5.6° 
O,  BOP  F.) 

Grains. 

Drachms. 

Gm.]     [Mils. 

Fluid-drachms. 

Minims. 

109.2 

109.375 

45  av- 

7.087 

1.917 

115.0 

107.8 

108.0 

1.800 

7 

1.893 

113.6 

99.8 

100 

13  =  A3" 

6.480 

1.753 

105.2 

94.9 

95.1 

1.585 

6.161 

15 

100 

92.5 

92.6 

1.545 

6 

1.623 

97.4 

89.0 

90 

14  =  AS 

5.832 

1.578 

94.7 

85.4 

85.6 

1.427 

5.545 

14 

90 

79.9 

80 

14  =  43 

5.184 

1.401 

84.1 

77.1 

77.2 

1.287 

6 

1.351 

81.2 

76.0 

76.1 

1.268 

4.929 

li 

80 

69.9 

70 

14=&3 

4.536 

1.227 

73.6 

66.5 

66.6 

1.110 

4.313 

14 

70 

61.6 

61.7 

1.028 

4 

1.082 

64.9 

59.9 

60 

l  =  *g 

3.888 

1.051 

63.1 

56.9 

57.0 

.950 

3.697 

1 

60 

54.6 

54.6875 

43  av- 

3.544 

.958 

57.5 

From  50  grains  to  1   minim 


Metric  Weight 

Metric  Weight 

Graius. 

and 

Measure. 

Gm.]       [Mils. 

Minims. 

Graius. 

and 

Measure. 

Gm.]      [Hill. 

Minims. 

50 

3.240 

52.6 

36.1 

2.341 

38 

49.0 

3.175 

51.5 

36 

2.333 

37.9 

48 

3.110 

50.5 

35.2 

2.280 

37 

47.5 

3.081 

50 

35 

2.268 

36.8 

47 

3.046 

49.4 

34.2 

2.218 

36 

*6.6 

3.019 

49 

34 

2.203 

35.8 

46.3 

3 

48.7 

33.3 

2.156 

35 

46 

2.981 

48.4 

33 

2.138 

34.7 

45.6 

2.957 

48 

32.3 

2.095 

34 

45 

2.916 

47.3 

32 

2.074 

33.7 

44.7 

2.896 

47 

31.4 

2.033 

33 

44 

2.851 

■16.3 

31 

2.009 

32.6 

43.7 

2.834 

46 

30.9 

2 

32.5 

43 

2.786 

45.2 

30.4 

1.072 

32 

42.8 

2.773 

45 

30 

1.044 

31.6 

42 

2.722 

44.2 

29.5 

1.910 

31 

41.8 

2.711 

44 

29 

1.879 

30.5 

41 

2.657 

43.1 

28.5 

1.848 

30 

40.9 

2.649 

43 

28 

1.814 

29.4 

40 

2..iw2 

42.1 

27.6 

1.787 

29 

89.9 

2.588 

42 

27 

1.750 

28.4 

39 

2.527 

41.0 

26.6 

1.725 

28 

2.526 

41 

26 

1 .685 

27.3 

2.464 

40. 0 

25.7 

1 .664 

27 

38 

2.462 

30.07 

25 

1 .680 

26.3 

W.I 

1408 

39 

24.7 

1.602 

36 

37 

2.898 

88.9 

24 

1.555 

25.2 
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Meteic  Wsiohi 

Hmie  Wf:ii,iiT 

Grains. 

AND 

MKASl'UK. 

Gm.]       [Mils. 

Minims. 

Grains. 

AM> 

Measure. 
Gm.]      [Mil. 

Minims. 

23.8 

1.540 

25 

12 

0.778 

12.6 

23.2 

1.5 

24.4 

11.6 

0.75 

12.2 

23 

1.490 

24.2 

11.4 

0.739 

12 

22.8 

1.479 

24 

11 

0.713 

11.6 

22 

1.426 

23.1 

10.5 

0.678 

11 

21.9 

1.417 

23 

10 

0.648 

10.5 

21 

1.361 

22.1 

9.5 

0.616 

10 

20.9 

1.355 

22 

9 

0.583 

9.5 

20 

1.296 

21.03 

8.6 

0.555 

9 

19.3 

1.25 

20.3 

8 

0.518 

8.4 

19.02 

1.232 

20 

7.7 

0.5 

8.1 

19 

1.231 

19.97 

7.6 

0.493 

8 

18.1 

1.171 

19 

7 

0.454 

7.4 

18 

1.166 

18.9 

6.7 

0.431 

7 

17.1 

1.109 

18 

6 

0.389 

6.3 

17 

1.102 

17.9 

5.7 

0.370 

6 

16.2 

1.047 

17 

5 

0.324 

5.3 

16 

1.037 

16.8 

4.8 

0.308 

5 

15.4324 

1 

16.2 

4 

0.259 

4.2 

15.2 

0.986 

16 

3.8 

0.246 

4 

15 

0.972 

15.8 

3 

0.194 

3.2 

14.3 

0.924 

15 

2.9 

0.185 

3 

14 

0.907 

14.7 

2 

0.130 

2.1 

13.3 

0.863 

14 

1.9 

0.123 

2 

18 

0.842 

13.7 

1 

0.065 

1.0517 

12.4 

0.801 

13 

0.9508 

0.06161 

1 

From  ft  grain  to  ycta  grain. 

Measures  of  length. 

Inches 

Grammes. 

Grains. 

Centimetres. 

Inches. 

Millimetres. 

in  decimal 
fractions. 

in 
common 
fractions. 

0.058 

A 

100 

39.37 

25.4 

1 

1 

0.057 

I 

99.0 

39 

25 

0.98 

0.056 

j 

96.5 

38 

24.5 

0.96 

0.055 

f 

95 

:',7.40 

24 

0.94 

0.054 

$ 

93.9 

37 

23.3 

0.94 

ts 

0.052 

t 

91.4 

36 

23.5 

0.92 

0.049 

i 

90 

35.43 

28 

0.90 

H 

0.045 

rf, 

88.9 

35 

22.5 

0.89 

0.043 

I 

86.4 

34 

22.3 

0.87 

i 

0.040 

1 

85 

33.46 

22 

0.87 

0.039 

t 

83.8 

33 

21.5 

0.85 

0.036 

A 

81.3 

32 

21 

ii. -0 

0.032 

i 

80 

31.50 

20.6 

0.81 

H 

0.028 

A 

7S.7 

31 

20.5 

0.81 

0.026 

i 

76.2 

30 

20 

0.79 

0.022 

i 

75 

29.53 

19.  • 

0.77 

0.020 

A 

73.6 

29 

I'M 

0.78 

! 

0.016 

i 

71.1 

28 

19 

0.75 

0.013 

i 

70 

27.56 

i-.:. 

0.73 
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From  1*0  grain  tr  to1,™  grain. 

measures  of  length. 

loel 

es 

Grnmmes. 

Grains. 

Centimetres. 

Indies. 

Millimetres. 

in  decimal 

fractions. 

in 
common 
fractions. 

0.012 

A 

68.6 

27 

18 

0.71 

0.011 

1 

66.0 

26 

17.5 

0.69 

H 

0.009 

» 

65 

25.59 

17 

0.67 

O.OOS 

* 

63.5 

25 

16.5 

0.65 

0.007 

I 

61.0 

24 

16 

0.63 

0.0065 

A 

60 

23.62 

15.9 

0.62 

1 

0.0054 

A 

58.4 

23 

15.5 

0.61 

0.0042 

A 

55.9 

22 

15 

0.59 

0.0040 

A 

55 

21.65 

14.5 

0.57 

0.0038 

A 

53.3 

21 

14.3 

0.56 

A 

0.0032 

A 

50.8 

20 

14 

0.55 

0.0027 

& 

50 

19.69 

13.5 

0.53 

0.0026 

A 

48.3 

19 

13 

0.51 

0.0022 

A 

45.7 

18 

12.7 

0.50 

i 

0.0020 

A 

45 

17.72 

12.5 

0.49 

0.0018 

A 

43.2 

17 

12 

0.47 

0.0(1 1 6 

A 

40.6 

16 

11.5 

0.45 

0.00  i:-i  5 

A 

40 

15.75 

11.1 

0.44 

A 

0.00129 

A 

38.1 

15 

11 

0.43      - 

0.00108 

A 

35.6 

14 

10.5 

0.41 

0.00101 

A 

35 

13.78 

10 

0.39 

0.00090 

A 

33.0 

13 

9.5 

0.37 

1 

0.00081 

A 

30.5 

12 

9 

0.35 

0.OOH65 

T&D" 

30 

11.81 

8.7 

0.34 

H 

0.00058 

lb 

27.9 

11 

8.5 

0.33 

0.00054 

I?W 

25.4 

10 

8 

0.31 

0.00051 

lis 

25 

9.84 

7.9 

0.31 

A 

0.00045 

ll* 

22.9 

9 

7.5 

0.30 

0.00043 

tId" 

20.3 

8 

7.1 

0.2S 

A 

0.00040 

ihs 

20 

7.87 

7 

0.28 

0.00036 

tJu 

17.8 

7 

65 

0.26 

0.1)0032 

2J0" 

15.2 

6 

6.4 

0.25 

i 

0.00027 

mio- 

15 

5.91 

6 

0.24 

0.00036 

sis" 

12.7 

5 

5.6 

0.22 

A 

0.00082 

3^5 

10.2 

4 

5.5 

0.22 

0.00020 

^Jo" 

10 

3.94 

5 

0.20 

0.00018 

3&0" 

9 

3.54 

4.8 

0.19 

A 

0.00016 

1^5 

8 

3.15 

4.5 

0.18 

0.000135 

a\g 

7.0 

3 

4 

0.16 

0.(11)0129 

r,ho 

7 

2.76 

3.5 

o.l  t 

0.000127 

T,\l 

6 

2.36 

3.2 

0.13 

1 

o.ooolos 

T.lti 

5.1 

2 

3 

0.12 

O.ooo  1  (il 

5 

1.97 

2.5 

0.10 

A 

0.000093 

7  0  g 

4 

1.57 

2.4 

0.09 

A 

0.000090 

7in 

3 

1.18 

2 

0.0s 

0.000081 

ron 

2.54 

1 

1.6 

0.00 

A 

o. 1077 

nin 

2 

0.78 

1.5 

0.06 

o. OOIIU72 

vhn 

1.5 

0.69 

1 

0.01 

0.000008 

nio- 

1 

0.39 

0.8 

0.03 

A 

O.OOOm,  , 

tt/ott 

0.75 

0.30 

0.5 

0.02 

o.:,o 

0.20 

0.1 

0.0039 

0.25 

0.10 
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Orthography,   Pronunciation,  and   Reading 

Orthography. — Then1  arc  two  methods  of  orthography  of  the  metric 
units  in  use  in  the  United  States;  in  one  of  these,  the  original  French, 
the  units  are  spelled  metre,  litre,  gramme;  in  the  other,  proposed  by 
the  American  Metric  Bureau,  the  units  arc  spelled  meter,  liter,  gram. 
It  would  not  be  appropriate  in  a  treatise  of  this  kind  to  discuss  the 
merits  of  either  plan,  but  it  is  unfortunate  that  in  the  U.  S.  Pharma- 
copoeia of  1890  the  question  was  not  settled,  the  French  gramme 
having  been  retained  and  meter  and  liter  adopted,  and  the  same  rule 
has  been  followed  in  the  Ninth  Revision  of  the  Pharmacopoeia.  While 
the  original  orthography  is  used  in  the  British  Pharmacopoeia,  and  is 
preferred  by  the  author,  the  custom  has  now  become  established  in 
the  United  States,  and  it  is  therefore  followed  in  this  work;  some 
minor  changes  are  desirable, — i.e.,  deca,  which  is  changed  to  deka, 
because  deca  could  easily  be  mistaken  for  deci.  In  pharmacy  particu- 
larly, gramme  is  to  be  preferred  to  gram,  because  in  writing  gram  it 
could  easily  be  mistaken  for  grain,  particularly  if  the  i  in  grain  were 
not  dotted. 

Pronunciation. — Meter  is  pronounced  mee'ter,  liter  lee'ter,  gramme 
gram,  not,  as  sometimes  heard,  gram'me;  centimeter  should  be  pro- 
nounced sen'tee-mee-ter,  not  son'tee-mee-ter.  The  latter  faulty  pro- 
nunciation is  quite  common,  and  is  due  to  confounding  the  French 
pronunciation  with  the  English.  Either  son-tee-ma'tr  (French)  or 
sen'tee-mee-ter  (English)  would  be  correct,  but  to  use  half  of  the 
French  and  half  of  the  English  is  obviously  improper,  and,  as  the 
metric  system  is  now  anglicized,  the  simple  English  pronunciation  is 
less  stilted  and  more  appropriate. 

Reading. — Some  difficulty  is  usually  experienced  by  those  unfa- 
miliar with  the  metric  system  in  reading  the  quantities.  In  the  linear 
measures  in  Pharmacy,  centimeters  and  millimeters  are  almost  exclu- 
sively used;  now,  0.05  M.  would  not  be  read  five  hundredths  of  a 
meter,  but  5  centimeters  (5  cm.);  if  the  millimeter  column  contains 
a  unit,  as  in  0.055  M.,  it  is  read  fifty-five  millimeters  (55  mm.),  in 
preference  to  fifty-five  thousandths  of  a  meter;  or  it  is  sometimes  read 
five  centimeters  and  five  millimeters. 

Fractions  of  a  millimeter  must  be  read  decimally,  as,  0.0555  mm., 
fifty-five  and  five-tenths  millimeters.  In  measures  of  capacity,  mils, 
millimeters  or  the  old  form  cubic  centimeters  are  exclusively  used  for 
quantities  less  than  a  liter,  the  terms  half  liter,  quarter  liter,  deciliter, 
centiliter,  milliliter  are  replaced  by  500  mils,  250  mils,  100  mils,  10  mils,  1 
mil;  in  aqueous  liquids  the  mil  is  considered  equivalent  to  a  gramme.  In 
weight,  when  the  quantity  is  relatively  large,  and  in  commercial 
transactions,  the  kilogramme  is  abbreviated  to  kilo,  pronounced  kll'o; 
when  less  than  a  kilogramme,  and  not  less  than  a  gramme,  the  quan- 
tity is  read  with  the  gramme  for  the  unit  ;  2000  ( rm.  would  be  read 
two  kilos,  and  543  Gm.  would  be  read  five  hundred  and  forty-three 
grammes,  while  2543  Gm.  is  usually  read  two  kilos  and  live  hundred 
and  forty-three  grammes,  although  twenty-five  hundred  and  forty- 
three  grammes  is  sometimes  preferred.  For  quantities  below  the 
gramme,   decigrammes  are  not   used,  but   centigrammes  and   milli- 
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grammes  are  regarded  as  the  most  convenient  units  ;  they  are  read  in 
the  same  way  as  centimeters  and  millimeters. 

Weighing  and  Measuring 

Among  the  first  operations  that  the  student  is  called  upon  to  per- 
form are  the  very  important  ones  of  weighing  and  measuring.  The 
former  process  requires  the  use  of  the  balance,  or,  as  more  frequently, 
but  less  preferably,  termed,  scales.  As  the  successful  performance  of 
many  of  the  processes  noticed  in  this  work  depends  upon  a  thorough 
knowledge  of  the  principles  of  the  balance,  it  has  been  selected  as 
one  of  the  first  subjects  for  consideration,  for  this  instrument  in  some 
form  or  other  is  relied  upon  to  secure  accurate  quantities  of  the  sub- 
stances employed  in  the  various  operations  of  pharmacy. 

The  balance  may  be  defined  as  an  instrument  for  determining  the 
relative  weights  of  substances,  and  should  be  correctly  constructed,  skil- 
fully used,  and  carefully  protected  from  injury,  if  accurate  results  are 
expected. 

Construction  or  the  Balance. — For  systematic  consideration 
pharmaceutical  balances  may  be  classified  as  follows  :  1.  Single  beam, 
equal  arms.  2.  Single  beam,  unequal  arms.  3.  Double  beam,  unequal 
arms.     4.    Compound  lever  balances.     5.   Torsion  balances. 

1.  Single  Beam,  Equal  Arm  Balances. — The  instrument  which, 
notwithstanding  many  attempts  to  supplant  it,  still  maintains  its 
supremacy  is  the  single  beam,  equal  arm  balance,  which  may  be  de- 
scribed as  consisting  of  a  metallic  lever  or  beam,  divided  into  two 
equal  arms  at  the  centre  by  a  knife  edge,  upon  which  it  is  supported. 
At  exactly  equal  distances  from  this  point  of  support,  and  situated 
in  the  same  plane,  are  placed  the  end  knife  edges  ;  these  suspend  the 
pans  which  carry  the  substances  to  be  weighed.  A  good  balance 
should  possess  the  following  requirements  : 

1.  When  the  beam  is  in  a  horizontal  position,  the  centre  of  gravity 
should  be  slightly  beloiv  the  point  of  support,  or  central  knife  edge,  and 
perpendicular  to  it. 

The  relative  sensibility  of  the  balance  depends  upon  the  fulfilment 
of  this  principle,  which  may  be  roughly  illustrated  by  forcing  a  pin 
through  the  centre  of  an  oblong  piece  of  pasteboard  ;  if  the  edge  of 
the  pasteboard  is  touched  slightly  it  does  not  oscillate  at  all,  but 
revolves  around  the  centre  to  a  degree  corresponding  to  the  impulse 
representing  equilibrium  ;  if  the  pin  be  removed  and  inserted  a  very 
short  distance  above  the  centre,  and  the  edge  of  the  pasteboard 
touched  as  before,  it  will  oscillate  slowly,  correspond ing  to  a  sensitive 
beam,  the  point  of  support  being  slightly  above  the  centre  of  gravity  ; 

if  the  pin  in-  again  removed  and  inserted  far  above  the  centre,  and 
the  same  impulse  imparted  to  the  <Mlge,  it  will  oscillate  quickly,  illus- 
trating stable  equilibrium  and  ;i  beam  which  comes  to  rest  quickly 
and  is  not  sensitive.  A  more  elaborate  method  of  illustration  is  fur- 
nished by  the  use  of  a  beam  with  a  movable  fulcrum  (sec  Pig.  3), 

when  the   relative  position  of  the  knife  edge  may  be  made  to  slow, 

beginning  at  tin-  top,  l,  stable  equilibrium;  2,  in  the  centre,  equi- 
librium ;  ami.  ■'>.  when  the  lowest  point  is  reached,  unstable  equilib- 
rium, ami  thru  the  Slightest   impulse  Upsets  the  beam. 
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2.  The  end  knife  edges  must  be  at  exactly  equal  distances  from  the  cen- 
tral knife  edge ;  they  must  all  be  in  the  same  plane,  and  the  edges  absolutely 
parallel  to  each  other. 

It  is  very  apparent  that  the  conditions  of  a  good  proscription  balance 
cannot  be  satisfied  if  there  is  inequality  in  the  length  of  the  arms  of 

Fig.  3  Flo.  4 


Illustration  of  equilibrium  Position  of  knife  edges 

the  beam.  In  Fig.  4  the  distance  from  the  central  knife  edge  to  the 
one  on  the  left  must  be  exactly  the  same  as  the  distance  from  the  cen- 
tral knife  edge  to  the  one  on  the  right,  otherwise  unequal  weights 
would  be  required  to  establish  equilibrium,  or  the  excess  of  weight  of 
the  longer  arm  must  be  subtracted  at  every  weighing,  or  weighing  by 
substitution  resorted  to,  all  manifestly  impractical  tie.  If  the  central 
knife  edge  be  placed  either  above  or  below  a  line  drawn  so  that  it  con- 
nects the  end  knife  edges,  the  loading  of  the  pans  will  either  cause  the 
beam  to  cease  oscillating,  or  diminish  the  sensibility  in  proportion  to 
the  load.  If  the  knife  edges  are  not  parallel,  the  weight  of  a  body 
would  not  be  constant  upon  every  part  of  the  pan,  but  would  be  greater 
if  placed  near  the  edge  on  one  side,  and  correspondingly  less  at  a  point 
directly  opposite. 

3.  The  beam  should  be  inflexible,  but  as  light  in  weight  as  possible,  and 
the  knife  edges  in  fine  balances  should  bear  upon  agate  planes. 

Rigidity  of  the  beam  is  necessary,  because  any  serious  deflection 
caused  by  a  loading  of  the  pans  would  lower  the  end  knife  edges,  and 
thus  accuracy  in  weighing  would  be  impossible.  The  beam  should  not 
be  heavier  than  necessary,  because  its  sensibility  (particularly  when 
light  weights  were  placed  upon  the  pans)  would  be  thereby  lessened, 
and  to  diminish  friction  arising  from  the  rusting  of  the  steel  knife 
edges  which  constantly  increases  with  the  age  and  use  of  a  balance,  the 
bearings  of  the  knife  edges  should  be  agate  planes.  Formerly  this 
condition  could  not  be  practically  carried  out.  except  in  expensive 
balances,  owing  to  the  cost  of  polished  agate;  but  since  the  intro- 
duction of  automatic  machines  for  grinding  and  polishing  this  yen- 
hard  substance,  the  cost  has  been  so  reduced  that  not  only  the  bear- 
ings, but  the  knife  edges  themselves,  are  now  made  of  agate  and  used 
upon  fine  prescription  balances,  and  it  is  practical  economy  to  employ 
exclusively  those  so  mounted. 

The  Tests  of  a  Balance. — Having  stated  the  essential  points  in  the 
construction  of  the  balance,  the  tests,  which  should  always  be  applied 
before  accepting  a  balance,  will  now  be  described.  The  prescription 
balance,  being  one  of  the  most  delicate  and  important  of  the  instru- 
ments in  use  by  the  pharmacist,  is  selected  for  illustration.  1.  A 
perfectly  level  counter  or  table  is  secured,  the  balance  is  placed  in 
position,  the  beam  elevated  so  that  it  is  free  to  oscillate,  and  when  the 
oscillations  have  ceased,  the  smallest  weight  to  which  the  balance  is 
sensitive  is  placed  upon  the  right  hand  pan, — it  should  at  once  respond 
to  the  weight ;  this  tests  its  sensibility  with  unloaded  pans.     :'.  Both 
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pans  are  now  loaded  with  the  full  weight  that  the  balance  is  designed 
to  carry,  and  then  the  smallest  weight  is  placed  upon  the  right  hand 
pan, — the  oscillation,  although  slower  than  in  the  first  test,  ought  to  be 
as  decided  ;  this  shows  its  sensibility  when  loaded.  3.  The  pans 
should  now  be  loaded  to  half  the  capacity  of  the  balance,  and  equi- 
librium perfected  by  adding,  if  necessary,  a  piece  of  tin  foil.  The 
weights  on  the  right  hand  pan  must  now  be  exchanged  for  those  on 
the  left  hand  pan,  and  vice  versa;  if  equilibrium  is  still  maintained, 
the  anus  of  the  beam  are  equal.  4.  The  pans  should  be  moderately 
loaded  and  balanced,  and  one  of  the  larger  weights  shifted  in  different 
positions  upon  the  edge  of  one  of  the  pans,  and  any  variation  in  equi- 
librium carefully  noted.  This  variation,  as  previously  mentioned, 
indicates  a  want  of  parallelism  in  the  knife  edges. 

Forms  of  Single  Beam,  Equal  Arm  Balances. — There  are  good 
reasons  for  believing  that  this  kind  of  balance  has  a  very  ancient 
origin  ;  and  at  the  present  time  it  is  used  more  frequently  than  any 
other. 

Sand  Scales. — The  commonest  form  in  which  this  principle  is  utilized 
in  pharmacy  is  seen  in  the  cheap  hand  scales  now  fast  passing  out  of 
use  ;  in  the  better  qualities  the  beam  is  of  steel,  and  the  knife  edges 
are  enclosed  so  as  to  protect  them  from  injury.  In  those  usually  seen 
the  beam  is  of  brass,  with  a  steel  central  knife  edge,  having  a  perfora- 


Fig.  5 


Fig.  6 


w  (p) 

w.iP»iTh 


Hand  scale  with  sliding  weight 


Manner  of  holding  scales 

tiori  in  each  end  of  the  beam  for 

the  insertion  of  two  wire  hooks,  to 

which  are  attached  silken    cords 

for   supporting    the   pans.      The 

manner  of  holding  these  scales  is 

shown   in   Pig.  5.     They  are   HOW 

most  largely  employed  in  America  by  physicians  and  pharmacists 

having  a  very  limited  use  for  a  balance.     The  silken  tassel  is  held  in 

the  left  hand,  ;in<l  care  sln»uid  always  be  taken  to  *><■  that  the  beam 

oscillates  freely  and  properly  before  the  weight  is  placed  upon  the  left 

hand  pan.  as  the  Imoks  frequently  become  entangled  in  the  cords  and 

the  adjustment  is  lost.     The  requisite  quantity  of  the  substance  to  be 

weighed  is  placed  upon  the  right  hand  pan.  preferably  with  a  spatula. 

Alkaloids  and  very  poisonous  substances  should  never  he  weighed 

upon  ordinary  hand  prescription  scales,  except  when,  by  previous 

actual    test    at    the   lime,  they    have  been   shown   to   he   sensitive   and 
BOCUrate  j    for,  although  this  form  has  been  in  use  many  vears,  as  now 
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Fig.  7 


"Stansico"  dissectible  balance 


found  in  commerce  they  are  the  most  unreliable  of  all  kinds  of  pre- 
scription balances,  and,  notwithstanding  their  merits  of  cheapness  and 
portability,  in  the  end  they  may  prove  (through  some  serious  error) 
an  expensive  investment.  In  Fig.  G  is  shown  an  improved  form  of  hand 
scale  in  which  a  sliding  weight  is  used;  this  may  be  suspended  on  a 
hook  at  the  proper  height 
as  shown  in  the  cut. 

Prescription  Balances. — 
The  advantage  of  substi- 
tuting a  rigid  metallic  col- 
umn for  the  usually  un- 
steady human  arm,  as  a 
support  to  the  beam, 
would  seem  to  be  appar- 
ent at  a  glance,  for,  in 
addition  to  the  increased 
stability  which  is  gained, 
both  hands  are  left  free  to 
perform  the  weighing; 
more  time  can  usually  be 
devoted  to  secure  equilib- 
rium and  the  oscillations 
can  be  more  readily  noticed. 
A  cheap  prescription 
balance  is  shown  in  Fig.  7  and  is  made  by  the  Standard  Scientific 
Company;  the  beam,  column,  supports,  pans,  etc.,  are  of  heavily  nickel- 
plated  brass,  the  knife  edges  of  steel,  while  the  drawer  beneath  is  large 
enough  to  hold  conveniently  all  the  parts  as  shown  in  Fig.  7a;  this  is 
a  very  useful  feature  where  a  balance  is  not  in  constant  use,  enabling 
the  operator  to  set  the  balance  at  will,  or  keep  it  in  the  drawer  pro- 
tected from  dust  and  corro- 
sion. It  may  be  made  sensi- 
tive to  the  oT  of  a  grain ;  but  it 
soon  loses  this  degree  of  deli- 
cacy, because  of  the  rusting  of 
the  steel  bearings  and  knife 
edges.  With  careful  handling, 
and  by  protecting  it  from  the 
atmosphere  by  covering  with  a 
glass  shade,  or  glass  case,  it  will 
remain  in  good  order  for  years, 
and  is  vastly  superior  to  the 
hand  prescription  scales. 

A  pharmacist  who  desires  to 
make  use  of  all  the  modern 
improvements  and  secure  the 
best  practical  results  should  have,  for  economy's  sake,  two  prescription 
balances, — one  for  delicate  weighings  and  the  other  for  ordinary 
work.  These  need  not  have  the  most  fashionable  and  costly  case*, 
but  the  workmanship  of  the  balance  itself  cannot  be  too  fine,  if 
by  it  are  secured  the  absolute  essentials  of  accuracy,  sensibility,  and 
durability. 


Fig.  7a 


"Stansico"  balance  dissected 
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The  finest  prescription  balances  are  now  provided  with  solid  nickel 

or  solid  silver  pans  and  gold-plated  beams  with  adjusting  screws  on  the 

ends  to  quickly  restore  equilibrium  (see  Fig.  8).    As  the  pans  are  sub- 
jected to   more   wear 
Fig.  8  and    tear  than    any- 

other  part  of  the  bal- 
ance, it  is  economical 
to  use  solid  rather  than 
plated  pans,  for,  con- 
stant friction  wears  off 
the  plating,  and  the 
additional  cost  for  re- 
plating  soon  absorbs 
the  difference  in  price. 
To  secure  the  best  re- 
sults, when  a  showy- 
appearance  is  not  de- 
sired, a  dead  black 
finish  to  the  column  is 
preferable,  as  the 
labor  of  polishing,  with 

the  danger  to  the  adjustment  that  it  involves,  is  dispensed  with. 

Equipped  in  this  way,  and  with  agate  bearings,  a  prescription  balance 

is  durable  and  really  cheap,  because  it  will  remain  for  a  long  time  fully 

equal  to  the  most  exacting  demands. 

Analytical  Balances. — The  growing  importance  of  analytical  work 

renders  the  possession  of 

an  analytical  balance  by 

the  pharmacist  very  de- 
sirable. American  manu- 
facturers now  make  many 

excellent  forms  of  such 

balances.    Fig.  9  shows  a 

Troemner  analytical  bal- 
ance of  recent   pattern. 

The  open,  metallic  beam 

is    light    and    rigid,    the 

bearings  and  knives  are 

of  agate,  and  the  bows  are 

wide;  the  pans  will  each 

carry   100  grammes  and 

the  balance  is  sensitive 

to  14  milligramme.    The 

ends  of  the  stirrups  are 

provided  with   hooks  to 

suspend  a  body  in  taking 

its  specific  gravity,  and  a 

contrivance  for  arresting  the  motion  of  the  beam  and  pans,  together 

with  one  for  elevating  the  beam  entirely  from  contact  with  the  agate 

planes  when  not  in  use,  is  provided. 

Fig.  10  shows  an  enlarged  view  of  the  end  of  the  beam  with  the  beam 

locked.    The  right  arm  of  the  beam  is  graduated  so  that  each  division 


Fig.  9 


Analytical  balnnce 
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represents  one-fourth  of  a  milligramme;  an  aluminum  wire  rider  is 
pushed  along  the  arm  by  a  sliding  rod  to  any  point  upon  the  graduate 
beam  to  indicate  these  fractions.  An  index  needle  traverses  an  ivory 
scale  fixed  on  the  base  of 

the  column,  and  the  most  FlG-  *' 

delicate  oscillations  may 
be  thus  measured  by  the 
needle.  If,  for  instance,  one- 
tenth  of  a  grain  on  one  of 
the  pans  deflects  the  needle 
ten  divisions  on  the  scale, 
each  one  of  these  divisions 
would  then  represent  one- 
tenth  of  the  weight  on  the 
pan,  or  one-hundredth  of  a 
grain.  With  practice,  the 
use  of  this  means  of  weigh- 
ing very  minute  quantities 
can  be  brought  to  great 
perfection. 

Counter  Scales. — For 
counter     and     dispensing 
purposes,  the  single  beam, 
equal  arm  principle  was  formerly  exclusively  used  (see  Fig.  11).    The 
form  in  which  the  pans  are  placed  above  the  beam,  thus  getting  rid  of 

obstructive  pan  supports,  is 
Fig.  11  now  greatly  preferred  (see 

Fig.  17).  In  these  the  cop- 
per or  brass  pans  alone  need 
polishing.  A  very  conven- 
ient form  of  dispensing  scale 
for  smaller  weights,  made 
by  Troemner,  is  shown  in 
Fig.  12.  This  beam  is  pro- 
vided with  a  parallel,  gradu- 
ated bar,  upon  which  a 
poise  slides  backward   and 


Enlarged  new  of  the  end  of  beam 


Fig.  12 


Old-stylo  counter  scales 


Scale  with  graduated  parallel  beam 
and  Bliding  freight 


forward;   this   is   particularly    useful   for   weighing   small    quantities 
of  liquids.    The  tare  of  the  bottle  is  easily  taken  by  the  use  of  the 
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Fairbanks  druggists'  scale 


Fig 


sliding  poise  ;  the  beam  is  graduated  so  that  apothecaries'  or  metric 
weight  may  be  used,  and  a  projecting  shelf  attached  to  the  base  forms 
a  convenient  receptacle  for  the  weights. 

2.  Forms  of  Single  Beam,  Unequal  Arm  Balances. — The  prin- 
ciple upon  which  these  very  practical  weighing  machines  are  founded 

is  best  shown  by  referring  to  Fair- 
bank's  druggists'  scale  (see  Fig. 
13),  and  quoting  the  law  in 
physics,  "  Thepower  is  t<>  the  weight 
or  resistance  in  the  inverse  ratio  of 
the  length  of  the  arms  of  the  lever." 
The  inequality  in  the  length  of  the 
arms  of  this  beam  permits  of  the 
convenient  use  of  one  movable 
weight  upon  the  graduated  longer 
arm  of  the  beam,  and  thus  dis- 
pensing with  the  use  of  small 
weights,  which  are  liable  to  be 
lost ;  the  scoop,  which  is  useful  in 
weighing  bulky  djaigs,  is  sometimes 

replaced  by  a  flat,  circular  disk  when  bottles,  etc.,  are  to  be  weighed. 
Troemner  furnishes  a  convenient  scale  for  pharmacists'  use.     It  is 

termed  the  "  Ball  scale"  (see  Fig.  14).  The  beam  is  flat  and  perforated 

with  five   holes,  which    are 

about    four    inches    apart ; 

an  iron  ball  is  placed  in  one 

of  these  holes  when  a  sub- 
stance is  to  be  weighed  ;  the 

distance  from  the  fulcrum 

of   course    determines    the 

weight.     It  will  weigh  from 

\  oz.  av.  up  to  1<>  pounds, 

and   is   furnished    with    an 

extra  "  sliding  poise,"  to  use 

in  taring  or  balancing  bottles 

when  liquids  are  to  be  weighed.     The  purchaser  of  this  scale  need 

not  buy  a  set  of  avoirdupois  weights. 

A   very  simple  vest  pocket  prescription  scale  is  made  by  Shepard  & 

Dudley,  of  New  York  ;  it   is  on  the  unequal  arm   principle,  and  is 

shown  half  sine  in  Fig.  15.  The 
principal  parts  are  made  in  three 
pieces  :  the  pan  is  detachable,  the 

pan  support  being  suspended  on 
theshort  rod  attached  to  the  base; 
the  graduated  beam  is  more  than 
double  the  length  of  the  pan  sup- 
port ;  aslot  runs  nearly  the  length  of  this  beam,  and  a  sliding  weight  is 
pushed  along  iii  the  slot.  The  scale  is  very  cheap,  and  is  intended  for 
Country  physicians,  who  are  often  compelled  to  weigh  medicines  at 
the  bedside  of   the  patient. 

3.  Double  Beam,  Unequal  Arm  Balances.— It  is  preferable  to  have 
a  double  beam  scale  for  constant  use  in  the  laboratory,  and  the  most 
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Fig.  16 


Troemner's  scale  for  weighing  liquids 


convenient  form  is  upon  the  same  principle  as  Fairbanks  druggists' 
scale  (Fig.  13),  having,  however,  two  parallel  beams.  This  scale  is 
particularly  adapted  for  weighing  liquids,  the  weight  on  the  outside 

beam  being  used  to  tare  the 
bottle  or  jar,  while  the  other 
weight  is  left  live  so  that  it 
can  be  adjusted  at  once  to 
the  weight  of  the  liquid 
desired.  These  are  now  to 
be  had  with  the  scale  grad- 
uated into  grammes,  and 
are  very  useful  in  making 
preparations  by  the  metric 
system,  no  loose  weights 
beiug  required  when  mod- 
erate quantities  are  to  be  weighed.   (See  Fig.  16. ) 

4.  Compound  Lever  Balances. — The  principal  of  the  compound 
lever  was  first  applied  in  the  construction  of  balances  by  Robervahl, 
of  Paris,  about  a.d.  1600.  It  has  only  been  recently  adopted  for 
delicate  weighings  in  compounding  prescriptions,  although  the  general 
utility  of  counter  and  platform  scales  constructed  upon  this  plan  has 
long  been  recognized.  The  principal  objection  to  them,  when  compared 
with  equal  beam  balances,  consists  in  the  multiplicity  of  points  of 
suspension,  thus  necessarily  increasing  friction  and  the  liability  to 
disarrangement ;  but  their  general  convenience,  and  some  recent  im- 
provements in  their  construction,  have  brought  them  into  favor.  The 
principle  of  the  Robervahl  compound  lever  balance,  with  the  arrange 
ment  of  the  levers,  is  shown  in  Troemner's  glass  box  scale  in  Fig.  17. 
One  of  the  practical  advantages  possessed  by  this  form  of  balance  is 
the  small  amount  of  polished  metal  to  keep  in  order,  and,  as  the  work- 
ing parts  are  enclosed  in  a  tight  box  of  glass,  wood,  or  marble,  dust 
and  corrosive  vapors  are  largely  excluded  ;  as  they  are  made  to  occupy 

as  little  space  as  possible, 
Fig.  17  the  pans  are  conveniently 

low  and  unobstructed. 

Box  prescription  scales, 
on  the  compound  lever 
principle,  have  come  into 
extensive  use.  and  they 
arc  the  most  convenient 
BCales  for  weighing  mod- 
erately small  quantities 
(see  Fig.  L8).  Although 
sensitive  to  ^V  of  a  grain 
when  new,  they  do  not 
retain  this  delicacy  Long. 
Their  strongest  recommendation  is  the  ease  with  which  they  may  be 

(•leaned  and  kept  in  order  ;  the  only  polished  metal  liable  to  he 
affected  by  corrosive  vapors  is  found  in  the  pans,  and  these  are  of 
solid  nickel  ;  the  marble  or  plate  glass  top  has  a  countersunk  basin 
to  keep  weights  in,  and  a  hinged  glass  cover  effectually  excludes 
dust  and  vapors  when  the  balance  is  not  in  use.     If  a  pharmacist  has 
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a  delicate,  equal  beam  balance  for  weighing  alkaloids  and  powerful 
poisons  (see  Pig.  8  i,  and  a  box  prescription  scale  for  weighing  ordi- 
nary quantities,  he  is  well  equipped  for  compounding  prescriptions. 

By  far  the  most  extensive 
llG-  18  application  of  the  compound 

lever  and  unequal  arm  prin- 
ciples has  been  made  in  the 
universally  known  platform 
scales,  which  are  manufac- 
tured largely  by  Fairbank 
and  others;  these  are  em- 
ployed in  weighing  compara- 
tively large  quantities,  and 
are  most  useful  in  the  labora- 
tory and  warehouse.  In  these 
a  platform  or  table  is  sus- 
pended by  four  short  legs 
upon  the  ends  of  four  levers, 
which  are  joined  to  a  central  nearly  horizontal  lever,  which  in  turn  is 
connected  with  a  perpendicular  iron  rod  attached  to  the  graduated 
bar,  suspended  so  that  one  of  the  arms  is  much  longer  than  the  other. 
This  combination  of  levers  is  so  nicely  adjusted  that  one  hundred 
pounds  placed  upon  the  platform  may  be  balanced  by  a  one  pound 
weight  placed  upon  the  end  of  the  graduated  bar. 

Torsion  Balances. — A  simple  illustration  of  the  principle  of  torsion 
is  afforded  by  tying  a  stout  piece  of  cord  to  a  firm  support  and  insert- 
ing a  lead  pencil  in  the  middle  of  the  cord  between  the  strands,  at 
right  angles  to  it.  If  the  free  end  of  the  cord  is  tightly  stretched, 
and  the  effort  is  made  to  turn  the  lead  pencil  over,  it  will  be  at  once 
noticed  that  resistance  is  offered,  and  if  the  pencil  is  released,  it  at 
once  flies  back  to  its  original  position. 

Torsion  is  the  term  applied  to  this  method  of  twisting.  The  prin- 
ciple of  supporting  the  beam  of  a  balance  upon  a  tightly  stretched 
wire,  with  the  view  of  doing  away  with  knife  edges  and  diminishing 
friction,  has  occupied  the  attention  of  inventors  for  years.  One  of 
the  earliest  and  simplest  forms  in  which  this  principle  was  used  was 
that    devised    by    Ritchie, 

shown  in  Fig.  10.     A  very  Fig.  19 

light     beam    is    supported  £^ 

exactly  in  the  middle  ( at  its 

centre  of  gravity)  upon  a 
wire  stretched  upon  a  hori- 
zontal bar,  having  its  ends 
slightly  turned  np  :  to  these 

the  ends  of  the  wire  are 
fastened,  Ihe  beam  is  firmly 
secured  to  the  wire,  and 
when  it  is  caused  to  oscil- 
late the  wire  is  twisted 
according  to  the  extent  of  the  force  applied.      This  balance  w  a.s  very 

delicate  and  impracticable,  because  the  torsional  resistance  was  not 

overcome:  this  had  to  be  neutralized  before  the  wire  could  be  used 
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solely  as  a  means  of  supporting  the  beam.  In  1882  Prof.  Roeder 
and  Dr.  Springer  contrived  an  ingenious  torsion  balance  which  gave 
promise  of  valuable  results.  Two  illustrations  of  this  original  balance 
are  shown  on  page  54  of  the  first  edition  of  the  "  Practice  of  Phar- 
macy." Recent  improvements  have  greatly  increased  its  efficiency  ; 
the  most  important  difficulty  in  applying  the  principle — that  of  t-  r 
sional  resistance — was  overcome  by  the  device  of  placing  a  weight 
just  above  the  centre  of  gravity,  torsional  resistance  having  the  ten- 
dency to  keep  the  beam  in  a  horizontal  position,  while  the  elevation 
of  a  weight  above  the  centre  of  gravity,  by  its  tendency  to  produce 


Fig.  20 


Fig.  21 


Fig.  22 


Frame 


Frame  with  wire 


Torsion  prescription  balance 


unstable  equilibrium  (see  page  60),  exer- 
cises an  opposite  effect — that  of  inclining 
the  beam  to  be  top  heavy,  and  therefore 
to  tip  on  either  side.  If  now  the  weight 
be  made  adjustable,  by  mounting  it  upon 
a  perpendicular  screw,  so  that  it  can  be 
raised  or  lowered,  it  is  possible  to  arrange 
these  opposite  forces  so  that  one  exactly  neutralizes  the  other.  In 
this  manner  sensitiveness  is  obtained. 

In  the  torsion  prescription  balance  (see  Fig.  22)  two  beams  are 
used,  supported  upon  three  frames,  each  of  the  latter  having  a  flat- 
tened metallic  band  stretched  tightly  over  its  edge.  Fig.  20  shows 
one  of  these  frames,  and  Fig.  21  shows  a  frame  with  the  wire  stretched 
upon  it.  The  form  of  the  prescription  balance  is  that  of  the  box 
scale,  enclosed  in  a  glass  case  ;  a  rider  beam  graduated  upon  the  upper 
edge  from  ^  of  a  grain  to  8  grains  and  on  its  lower  edge  from  0. 5  cen- 
tigramme to  5  decigrammes  (see  Fig.  23)  furnishes  a  very  convenient 
means  of  weighing  minute  quantities  without  having  to  use  the  small 
weights.  The  single  ball  elevated  over  the  central  point  of  support 
has  in  the  later  patterns  been  replaced  by  two  smaller  weights,  one 
on  either  side  of  the  central  frame.  These  serve  the  same  purpose  as 
the  single  weight,  and  do  not  have  the  objection  that  the  latter  has, 
of  sometimes  interfering  with  the  convenient  use  of  the  scales  when 
large  pieces  of  paper  are  placed  upon  the  scale  pans  to  receive  a  sub- 
stance to   be   weighed  (see 

Fig.    24).       A    base    upon  Fig.  23 

which  the  torsion  balance 
may  be  placed,  containing  a 
drawer,  is  very  convenient 
for  holding  weights,  pow- 
der papers,  etc. 

The  torsion  principle  has  also  been  applied  to  analytical  balances 
with  short  arms  and  scales  designed  to  carry  heavier  loads,  as  well 
as  counter  scales  constructed  upon  the  compound  lever  principle; 
balances   with    unequal    beams   and    those    having   sliding    weights 


T^T 


l  '  I  '  I 


I '  I '  I  '  l '  l  ■  l '  l '  l '  l '  I  ■  l '  l '  I 


I  '  I  '  1/ 

tit! 


r.u  t  of  the  riil.  c  bean 


70 


METROLOGY 


Fig.  24 


Torsion  counter  scale 


upon  graduated  beams  are  now  manufactured  in  many  different  pat- 
terns. 

Care  of  the  Balance. — The  necessity  for  protecting  t lie  delicate 
mechanism  of  a  balance  is  frequently  overlooked,  notwithstanding  the 

possibility  of  having  a  fine  apparatus  irretrievably  ruined  by  want  of 
care  in  using  or  cleaning  it  or  in  protecting  it  while  at  rest.  The 
position  chosen  for  the  balance  or  scales  should  be  upon  a  level  and 
firm  counter,  desk,  or  table,  where  it  will  be  subjected  to  little  risk 

of  injury  from  dampness,  dust,  or 
corrosive  vapors,  and  where  the 
knife  edges  will  not  be  liable  to 
become  blunted  by  the  jarring 
produced  by  heavy  mortar  prac- 
tice or  other  vibration. 

In  the  finer  class  of  balances 
protection  is  afforded  by  enclosing 
them  in  glass  cases  having  sash 
doors  in  the  front  or  at  the  side, 
and  providing  against  injury  from 
vibration  by  the -use  of  a  lever  for 
elevating  or  locking  the  beam,  so  that  the  knife  edges  are  not  in  contact 
with  any  surface  whatever.  To  prevent  injury  from  jarring  while 
the  balance  is  in  use,  by  a  weight  falling  on  the  pan,  or  other  acci- 
dent, the  finest  balances  are  provided  with  pan  supports,  which  break 
the  fall  and  serve  the  additional  purpose  of  quickly  arresting  the 
beam,  thus  saving  time  while  weighing. 

Substances  which  act  on  metals,  like  iodine,  corrosive  sublimate, 
etc.,  and  those  which  are  adhesive,  like  the  extracts,  should  not  be 
weighed  directly  upon  the  scale  pans,  but  upon  the  glass  pans  which 
are  furnished  by  the  manufacturers,  or,  if  these  are  not  at  hand,  upon 
highly  glazed  paper,  care  being  taken  to  balance  the  papers  before 
weighing  the  substance.  In  cleaning  the  scales,  great  care  should  l>e 
exercised;  polishing  powders  should  be  used  sparingly;  ;i  portion  is 
very  apt  to  find  its  way  into  crevices  and  elude  detection  until  an 
attempt  is  made  to  adjust  the  sc;ilcs.  when  the  increased  weight  of 
one  of  the  sides  of  the  beam  leads  to  its  discovery.  Frequent  clean- 
ing with  soft  leather  is  generally  sufficient  to  keep  a  balance  in  good 
order;  but  if  through  neglect  it  becomes  necessary  to  use  more  active 
measures,  some  simple  polishing  powder  for  the  silver  and  brass 
work,  with  soapsuds  for  nickel  plate,  and  simple  brushing  for  the 
lacquered  brass,  is  all  that  is  necessary. 

Metallic  Weights  used  in  Pharmacy 

The  weights  used  by  the  pharmacist  are  a  very  important  part  of 
his  outfit,  ami  care  in  their  selection  and  examinatiou  is  necessary. 
Economy  of  the  cheese  paring  order  is  particularly  to  in-  avoided,  as 
he  use  of  cheap,  inaccurate  weights  must  lead  ultimately  to  serious 
consequences.  Prescription  weights  are  sometimes  seen  so  worn  that 
the  characters  on  their  faces  have  disappeared,  and,  per  oontra, 
weights  are  to  be  found  with  bits  of  hardened  extinct  and  dirt  ob 
Bearing  their  characters.     A  set  of  standard  weights  should  be  kepi  on 

hand,  so  that  at  least  once  a  year  the  weights  in  daily  use  can  be  tested. 
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Common  avoirdupois  weights  are  usually  made  of  iron,  and  are  of  the 
flat,  circular  form  (see  Fig.  25),  japanned  to  prevent  rusting  ;  these 
form  a  pyramidal  pile,  and  range  from  half  an  ounce  to  four  pounds: 
they  may  be  adjusted  by  adding  to  or  diminishing  the  amount  of  lead 


Fig    26 


Fig.  25 


Common  avoirdupois 

weights 


Avoirdupois  weights  in  metal  frame 


which  is  hammered  into  a  depression  in  the  base  of  each.  These 
weights  are  sometimes  made  of  brass  in  this  form,  and  sometimes  of 
zinc  ;  the  latter,  however,  are  brittle  and  unserviceable.  When  used 
for  dispensing  purposes,  the  cylindrical  weights,  known  technically 
as  lt  block  weights,"  are  preferable.  If  the  block  is  made  of  two 
kinds  of  wood  glued  together,  so  as  to  avoid  shrinkage,  they  are  very 
desirable,  particularly  if  each  cylindrical  hole  in  the  block  has  been 
made  large  enough  to  hold  easily  each  weight.  The  advantages  of 
block  weights  are,  that  the  gaps  left  by  missing  weights  are  readily 
noticed,  and  the  greater  surface  of  the  weight  is  protected  from  the 
action  of  corrosive  vapors  when  not  in  use.  When  the  weights  are 
nickel  plated,  a  more  imposing  appearance  is  produced  by  arranging 
them  on  an  ebonized  block  in  recesses.  The  disadvantage  of  this 
form  is  that  the  surfaces  are  not  protected  from  oxidation,  and  they 
need  cleaning  more  frequently.  J.  M.  Maris  &  Co..  of  Philadelphia, 
supply  brass  avoirdupois  weights  having  a  shoulder  near  the  top; 
these  fit  into  circular  openings  in  a  hollow  cast  iron  frame  |  see  Fig. 
26),  and  by  this  expedient  the  annoyance  common  to  ordinary  blocks, 
caused  by  the  shrinkage  of  the  wood,  is  avoided. 

Troy  weights  may  be  had  either  as  u  block  weights" 
or  ucup  weights  ;?'  the  latter  are  to  be  preferred,  par- 
ticularly if  the  block  avoirdupois  weights  have  already 
been  procured,  for  they  are  then  easily  distinguished 
from  each  other.  The  cup  fcroy  weights  range  from 
a  quarter  of  an  ounce  to  thirty  two  ounces,  and  have 
many  conveniences  (see  Fig.  27).  When  the  outside 
weight  is  separated,  it  will  be  found  to  have  the  exact 
weight  of  all  the  rest ■;  if  one  of  the  weights  is  missing,  its  absence 
is  at  once  noticed  in  the  incomplete  nest  ;  and  their  compact  form 
is  a  great  recommendation.  Weights  cannot  well  be  made  to  occupy 
less  space,  while  all  the  inside  weights  are  protected  from  alu-isiou 
and  corrosion. 
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Metric  weights  may  be  procured  of  iron  (japanned)  for  coarse  weigh- 
ing, when  they  arc  preferably  hexagonal  and  flat  in  shape,  to  distin- 
guish them  from  the  ordinary  round  avoirdupois  weights  ( sec  Fig.  28)„ 
The  most  useful  for  the  pharmacist's  purposes  are  undoubtedly  the 


Fig.  28 


Fir;.  29 


Fig.  30 


Metric  weights  (iron) 


Metric  weights  (block) 


Metric  weights  (analytical) 


brass  weights.  Those  made  by  Becker,  and  contained  in  a  solid 
block,  ranging  from  one  centigramme  to  one  hectogramme,  as  shown 
in  Fig.  29,  are  very  reliable  and  convenient. 

For  prescription  purposes,  a  very  inexpensive  yet  accurate  set  is 
made  by  Troemner,  by  which  as  high  as  forty  grammes  may  be 
weighed  by  using  all  the  brass  weights,  while  ample  provision  is  made 
for  weighing  the  fractional  parts  of  a  gramme. 

For  analytical  purposes,  metric  weights  are  almost  exclusively 
used  ;  in  the  most  complete  sets  the  highest  weight  is  one  kilogramme, 
the  lowest  one-tenth  of  a  milligramme  ;  three  riders  for  use  on  the 
graduated  scale  beam  are  provided.  The  weights,  from  one  gramme 
upward  are  of  brass,  finely  lacquered  ;  the  smaller  weights  are  made 
of  squares  of  platinum  foil,  curved  so  as  to  permit  of  being  easily 
handled  with  the  forceps. 

Prescription  weights. — Too  much  care  can  hardly  be  exercised  in  the 
selection  of  weights  to  be  used  in  compounding  prescriptions.  The 
cost  of  accurate  weights  is  trifling,  yet  the  market  is  flooded  with 
weights  which  are  disgracefully  inaccurate,  and  it   is  greatly  to  be 

regretted    that    the 
31  latter  find   a  ready 

sale.  The  round, 
flat,  brass1 "  drachm" 
weights,  which  have 
the  denomination 
Stamped  distinctly 
on  their  face  in 
raised      characters, 

are  most  largely  used 

(see  Pig. 31 ).  These 
range  from  (engrains 

to  one  hundred  and 

twenty  grains  In  weight.  The  old  fashioned  square  brass  "drachm" 
weights  are  rapidly  passing  ou1  of  use.  The  brass  foil  grain  weights 
are  usually  inaccurate,  and  should  not  be  employed,  because  of  their 
liability  to  corrosion.     I  Ihdoubtedly  the  besi  grain  weights  are  the  alu- 
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minum  wire  weights.  These  are  more  easily  ;m<l  quickly  distinguished 
from  one  another  than  any  other  form,  and  there  is  less  likelihood  of 
dangerous  mistakes  than  from  the  Mat  weights,  where  the  denomination 
is  stamped  upon  the  face,  often  faintly,  and  is  liable  to  be  obliterated 
by  constant  use  or  corrosive  contact. 
The  number  of  sides  in  the  wire 
weights  at  once  gives  the  denom- 
ination (see  Fig.  32 ) .  There  is  such 
a  difference  in  the  shape  of  these 
weights,  and  they  are  so  simply 
handled  practically,  that  they 
should  be  invariably  used.  The 
aluminum  grain  weights,  cut  out  of  aluminum  plates,  are  to  be  pre- 
ferred to  the  flat,  brass  grain  weights,  because  less  liable  to  corrosive 
action.  They  are  usually  more  accurately  adjusted  ;  the  corners  of  the 
weights  are  clipped,  and  each  weight  is  pressed  into  a  curved  form, 
so  that  it  may  be  easily  picked  up  (see  Fig.  33). 

Measuring  Liquids. — Tinned  iron  measures  nearly  cylindrical  in 
shape,  but  slightly  wider  at  the  bottom,  are  generally  used  for  meas- 
uring liquids  when  thequan- 
Fig.  33       .  tity  is  over  a  pint.     A  set  of 

these  measures  usually  con- 
sists of  four  (gallon,  half- 
gallon,  quart,  and  pint). 
Those  made  of  tinned  iron,  or 
of  the  enamelled  sheet  iron 
called  agate  or  marbleized, 
are  greatly  inferior  to  those  made  of  tinned  copper  Tinned  iron 
measures  soon  become  rusty;  and  although  a  protection  is  afforded 
if  enamelled,  particles  of  the  enamel  become  chipped  off,  and  the 
exposed  iron  soon  contaminates  the  liquids  measured  in  them. 
Tinned  copper  measures  cost  more  at  first,  but  they  are  more  economi- 
cal, because  more  durable.  Care  must  be  taken  to  protect  them  from 
blows  which  will  cause  dents,  as  these  may  be  serious  enough  to  de- 
tract from  the  accuracy  of  the  measures.  Fig.  34  shows  a  copper 
gallon  measure  of  the  usual  form.  Cylin- 
drical metric  measures  having  a  diameter 
just  half  their  height,  of  tinned  copper  or 
brass,  in  sets  of  ten,  including  dekaliter, 
half-dekaliter,  double  liter,  liter,  half  liter, 
double  deciliter,  deciliter,  half-deciliter, 
double  ecu' i liter,  and  centiliter  are  obtain- 
able. An  excellent  measure  for  the  lab- 
oratory, particularly  where  liquids  are  to 
be     carried     any    distance,     is    shown     in 

Pig.  35.     It  was  designed  by  Dr.   B.   K\ 

Squibb,    and   has  the   merit    of  being   less 

liable  to  error  in  measuring  than  those  of  ordinary  shape,  because  of 
the  contracted  surface  at  the  top. 

Glass  measures  are  preferred  for  relatively  small  (plant  dies  of  liquids, 

for,  although    always   subject    to    loss   by   tract  lire,  t  hey  can   be    more 
accurately  adjusted  to  indicate  the  measure.      On  account  of  the  trans- 
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parency  of  glass,  the  level  of  the  liquid  at  any  .height  may  be  seen 
through  the  measure,  while  porcelain  <>r  metallic  measures  have  to  be 

fall,  or  aearly  so.  to  be  used. 
Glass   graduated   measures  are 

almost  exclusively  used  tor  quan- 
tities of  one  pint  or  less,  and  these 
are  of  two  forms, — conical  and 
cylindrical.  The  conical  graduate 
is  preferred  in  practical  work 
because  of  the  greater  case  with 
which  it  can  be  cleansed,  but 
cylindrical  measures  are  likely  to 
be  more  accurate  because  of  their 
smaller  diameter.  Thus,  if  a 
conical  graduated  measure  has  at  the  f.$  3  mark  a  diameter  of  3 
inches  (see  Pigs.  36  and  37),  and  the  cylindrical  graduate  (see  Fig. 
38)  a  diameter  at  the  same  mark  of  1  inch,  it  follows  that  a  trilling 
error  in  reading  off  in  the  cylindrical  graduate,  either  slightly  above  or 
below  the  line,  would  be  increased  if  similarly  made  in  the  conical  grad- 
uate by  exactly  the  number  of  times  that  the  surface  of  the  liquid  in 
the  conical  graduate  exceeds  that  in  the  cylindrical  graduate  at  t  lie  given 
point.  Formerly  it  Mas  usual  to  use  exclusively  glass  measures  w  hich 
had  been  graduated  by  hand  ;  but,  owing  to  the  large  quantities 
of  imperfect  graduates  found  in  the  market,  moulded  measures  came 
into  use.  These,  while  deficient  in  the  attractive  brilliancy  of  surface 
characteristic  of  blown  glass,  have  the  substantial  merit  of  greater 
accuracy.  Hodgson's  moulded  graduated  measures  were  the  first  to 
appear,  and  were  largely  used  for  a  while,  but  they  have  been  sup- 
planted by  Hobb's  graduated  measures.  In  Hodgson's  measure  the 
graduations  are  upon  the  outside  surface  of  the  glass,  and  their  accu- 
racy largely  depends  upon  whether  the  plunger,  which  forces  the 
melted  ^lass  into  the  mould,  is  driven  down  to  exactly  the  standard 
depth  to  secure  the  proper  thickness  of  glass  to  indicate  the  correct 
capacity.  This  practical  point  could  not  always  be  attained,  owing 
to  the  wear  of  t  he  mould,  and  occasionally  the  measures  were  imperfect. 
In  Hobb's  graduated  measures  this  difficulty  is  overcome  by  graduating 
the  plunger,  and  when  this  is  done  it  makes  no  difference  about  the 
thickness  of  the  glass,  because  if  the   plunger  is  correctly 

graduated,  if  the  proper  allowance  has  been  made  for  con- 
traction in  cooling,  and  if  a  correct  impression  can  be  made 
upon  the  inside  of  the  glass,  the  measure  itself  must  be 
accurate,  and   the  same  result  can  he  indefinitely  repeated. 

An  objection  arises,  however,  to  this  form  of  graduate  in 
measuring  thick  or  dark  colored  liquids,  for  then  the  gradu- 
ations upon  1  he  inside  are  often  completely  obscured.     This 

is  sometimes  remedied  by  correspondingly  marking  them 
upon  the  outside  with  an  engraver's  wheel.  The  intro- 
duction of  t  he  moulded  graduates  has  had  t  he  nut  lira  1  effect 

of  improving  the  accuracy  of  the  blown,  hand  graduated  measures, 

and  it  is  now  unusual  to  see  a  measure  like  one  formerly  in  the 
possession  of  the  author,  which  registered  25  per  cent..  tOO  much  when 
filled  to  the  highest  graduation.      If  the  custom  of  returning  to  the 
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maker  all  graduates  which  prove  inaccurate  were  universal,  it  would 
soon  be  impossible  to  find  an  inaccurate  one.  As  it  is.  reliable 
graduates  can  always  be  had  by  paying  a  fair  price  for  them. 

Fig.  39  shows  a  simple  method  of  supporting  a  graduate  after 
cleaning  it.  A  brass  hook  is  screwed  into  an  upright,  preferably  over 
the  sink  ;  the  prongs  are  so  adjusted  that  they  easily  catch  the  gradu- 
ate base. 

An  improvement  has  been  made  recently  by  graduating  measures 
doubly ;  upon  one  side  metric  measures  are  marked,  and  upon  the 
other  ordinary  tin  id  measures,  and  in  addition  they  sometimes  have 
two  lips  opposite  to  each  other,  for  pouring  either  to  the  righl  or  left, 
or  for  permitting  the  use  of  either  scale.  The  testing  of  the  gradua- 
tion of  a  glass  measure  is  effected  most  accurately  by  placing  it  upon 
a  perfectly  level  surface  and  then  pouring  into  it  the  proper  weight 
of  distilled  water  at  the  temperature  of  25°  C.  (77° 
F. )  ;  the  fluidounce,  weighing  454.(5  grains,  is  prefer- 
ably taken  as  the  basis.  A  sufficiently  accurate  and 
more  ready  method  is  to  measure  into  the  graduate 
from  a  standard  burette  or  pipette  30  mils  of  water  for 
a  fluidounce  (29.57  mils  is  the  exact  equivalent  ). 
The  extension  of  the  graduating  mark  into  a  circle 
which  passes  entirely  around  the  graduate  is  an 
improvement  which  obviates  the  necessity  of 
placing  the  graduate  upon  a  level  place,  as 
the  corresponding  mark  upon  the  opposite 
side  may  be  seen  through  the  glass,  and  the 
graduate  easily  levelled  even  when  held  in  the 
hand.  For  measuring  smaller  quantities  of 
liquids  graduated  glass  tubes  of  much  less 
diameter  should  be  used,  and  minim  pipettes  are  more  accu- 
rate, cleanly,  and  convenient  than  the  conical  minim  graduates 
which  are  often  used,  and  which  possess  several  radical  faults. 
By  referring  to  Fig.  40  it  will  be  seen  that  the  graduations  on 
the  minim  measure  are  necessarily  in  the  narrowest  and 
lowest  portion  of  a  comparatively  tall  measure.  Now,  if  it  is 
desired  to  measure  ten  minims  of  a  volatile  oil,  to  add  to  a 
pill  mass,  the  surface  which  the  oil  must  traverse  when  this 
measure  is  inverted  over  the  mortar  is  so  great  that  probably 
20  per  cent,  of  the  oil  will  be  left  adhering  to  the  measure. 
In  those  instances  of  liquid  preparations  where  the  smaller 

liquid  is  miscible  with  the  larger  quantity  of  diluting  liquid, 
the  minim  graduate  may  be  rinsed  and  this  loss  recovered, 
but  inconveniences  are  largely  overcome  and  greater  accuracy 

secured  by  tin;  use  of  the  minim  pipette  suggested  by  Dr. 
E.  11.  Squibb  (see  Fig.  tl  ).  This  in  its  simplest  form  eon 
SistS  of  a  glass  tube  of  small  caliber,  w  ith  its  lower  extremity 
somewhat  contracted,  and  having  minim  graduations  upon 
its  side.  The  pipette  is  used  by  dipping  the  contracted  end  into  the 
liquid  to  be  measured,  and  upon  applying  suet  ion  by  the  mouth  at  the 
opposite  end  the  liquid  is  drawn  into  the  pipette  :  the  moistened  tip  of 
the  right  forefinger  is  now  t  ightly  applied  to  the  upper  end  of  the  tube 
to  regulate  the  How  of  the  liquid,  and  a  sufticient  quantity  is  allowed 
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to  flow  out  1>>  slightly  raising  the  finger  until  the  height  of  the  liquid 
corresponds  t<»  the  measure  desired  ;  pressure  with  the  forefinger  at 
ouce  stops  the  How,  and  the  accurately  measured  quantity  can  be 
transferred  to  the  bottle,  mortar,  or  graduate  by  raising-  the  linger  and 
allowing  the  liquid  to  flow  out.  These  pipettes  may  be  had  of  four 
different  capacities,  holding  15  20,  30,  and  60 minims,  and 
a  reference  to  the  eut  will  show  that  a  suffieient  length  of 
tube  above  the  graduations  is  left  to  secure  the  operator 
from  auy  risk  of  getting  a  poisonous  liquid  into  the  mouth, 
except  through  extraordinary  carelessness.  Oue  of  the 
best  methods  of  keeping  the  pipette  ready  for  use  is  to 
have  it  pass  through  a  perforated  cork  which  fits  into  a 
half-pint  bottle  containing  alcohol  or  water  (see  Fig.  42), 
the  liquid  beiug  renewed  when  it  ceases  to  be  clean.  A 
lubber  imperforated  tube  nipple,  inserted  on  the  top  of 
the  pipette,  has  also  been  suggested  to  obviate  t  he  necessity 
of  using  suction  with  the  mouth  ;  it  is  used  by  flrst  poshing 
it  down  over  the  top  of  the  pipette  until  it  will  go  no 
farther,  then  compressing  the  bulb  and  inserting  the  tip  of 
the  pipette  into  the  fluid,  when  upon  gradually  relieving 
the  pressure  on  the  bulb  the  pipette  commences  to  till,  and 
if  not  filled  to  the  mark  desired  the  bulb  is  pushed  upward 
gently  until  the  end  is  attained.  In  the  use  of  tubes  or 
glass  measures  of  small  diameter,  it  will  be  noticed  that 
two  distinct  lines  are  visible  on  the  surface  of  the  liquid. 
This  is  due  to  the  capillary  attraction  of  the  glass,  which 
causes  the  edge  of  the  liquid  to  creep  up  the  sides,  and  tin  surface  be- 
comes concave  and  a  meniscus  is  formed  ;  the  lowest  point  of  the  lower 
tone  is  usually  selected  by  analytical  chemists  as  the  reading  point, 
but  it  is  manifest  that  a  line  drawn  between  the  upper  and  lower 
eones  slightly  below  the  middle  would  give  the  most  correct  reading. 
Fortunately,  the  occasions  are  very  rare  in  pharmaceutical  operations 
where  a  difference  in  the  method  of  reading  need  cause  concern. 

In  administering  small  quantities  of  liquids  the  very  convenient 
drop  is  almost  always  used.  The  impression  that  a  drop  is  equiva- 
lent to  a  minim,  and  that  sixty  drops  of  any  fluid  are  equivalent 
to -a  fluidrachm,  is  widespread.  This  impression  doubtless  arose 
from  the  fact  Ihat  sixty  ordinary  drops  of  water  are  about  equal  to  a 
fluidrachm  ;  but  many  circumstances  cause  variations  in  the  relative 
size  of  drops.  Thick  viscous  liquids,  like  the  mucilages  and  the 
syrups,  necessarily  produce  large  drops,  because  the  drop  adheres  to 

tie-  surface  of  the  glass  so  long  as  its  weight  does  not  overcome  its 
power  of  adhesion,  while  bromine  and  chloroform,  heavy,  mobile 
Liquids,  having  very  little  adhesion  to  the  dropping  surface,  produce 
very  Small  drops,  only  one  fifth  the  size  of  the  drop  of  SJ  rap  of  acacia. 

The  shape  and  surface  of  the  vessel  from  which  the  liquid  is  dropped 
also  have  an  influence  in  determining  the  size  of  the  drop.    The  greater 

the  extent  Of  surface  for  the  drop  to  adhere  to.  the  larger,  propor- 
tionally, will  be  the  drop,  [n  order  thai  this  subject  should  have  an 
Investigation  Of  a  rather  wid.'  range,  the  late  Stephen  L.  Talbot,  at 
the  author's  suggestion,  constructed,  after  many  laborious  trials,  the 
following  table  : 
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Table  exhibiting  the  Number  of  Drops   in    a   Fluidrachm   of  Different  Liquids,  with 
the  Weight  in  Grains  and  Grammes 


Acetura  Opii 

Sanguinariae     .    .    .    . 

Scillae 

Acidum  Acetieum    .    .    . 

Aoeticum  Dilutuin  .    . 

Carbolicum 

Hydrochloricum  .    .    . 

Hydrochlor.  Dilutum 

Hydrocyanicuin  Dil.  . 

Lacticum 

Nitricum 

Nitricum  Dilutum  .    . 

Nitrohydrocbloricum  . 

Phosphoricum  Dil.  .    . 

Sulphuricum     .    .    .    . 

Sulphuricum  Aromat. 

Sulphuricum  Dilutum 

Sulphuroaum    .    .    .    . 

Mthvr 

Alco.hol 

Dilutum 

Aqua 

Ammonias  Fortior  .    . 

Destillata 

Balsamum  Peruvianum 

Bromum 

Chloroformum 

Copaiba 

Creosotum 

Fluidextract  Belladon.  . 

Buchu 

Cimieifugae 

Cinchona' 

Colchici  Radicis  .    .    . 

Colchici  Seminia  .    .    . 

Conii 

Digitalis 

Ergotae 

Gelsemii 

Glycyrrhiz;e      .    .    .    . 

Hyoscyami 

Ipecacuanha'    .    .    .    . 

Pareirae 

Rhei 

Sarsaparilla;  Coup.     . 

Senega; 

Serpcntaria' 

Uvae  Ursi 

Valerianae 

Veratri  Viridis     .    .    . 

Zingiberis 

Glycerinum 

Hydrargyrum 

Liquor  Aoidi  A  rsenosi   . 

Ammonii  Aeetatis   .    . 

Arseni  et  Hydrargyri 
Iodidi     

Ferri  Chloridi  .    .    .    . 

Ferri  Citratia    .    .    .    . 

Ferri  Nitratis  .    .    .    . 

Ferri  Subsulphatia  .    . 

Ferri  Tersulphatis  .    . 


Drops 

Weight  Of  l-i 

in  f-;i 

in  gr. 

III  1. Ml 

'.Ml 

61 

3.95 

78 

554 

3.59 

68 

57 

3.69 

108 

58 

3.75 

68 

55 

3.56 

111 

59 

3.82 

70 

65 

4.21 

CO 

56 

3.62 

60 

54 

3.49 

111 

66 

4.27 

102 

77 

4.98 

60 

58 

3.62 

76 

66 

4.27 

59 

57 

3.69 

128 

101 

6.54 

146 

53 

3.43 

60 

58J 

3.79 

59 

55 

3.56 

176 

39 

2.52 

146 

44 

2.85 

137 

49 

3.17 

60 

55 

3.56 

66 

50 

3.24 

60 

53A 

3.46 

101 

60 

M.s-, 

'250 

165 

111.69 

250 

80 

5.18 

110 

51 

3.30 

122 

564 

3.66 

156 

57 

3.69 

101) 

474 

3.07 

117 

48 

3.11 

138 

58 

3.75 

160 

57 

3.69 

158 

55 

3.56 

137 

61 

134 

62 

4.01 

i  .•;:; 

60 

3.88 

149 

49 

:;.i  t 

133 

til 

3.95 

160 

59 

3.82 

120 

60 

3.88 

140 

57 

3.72 

158 

61 

:;.'.»;, 

134 

60 

3.88 

137 

62 

■1.01 

148 

17 

3.d7 

137 

60 

3.88 

150 

49 

3.17 

150 

50 

3.24 

142 

■IS 

::.ll 

67 

68 

1.40 

150 

760 

19.24 

75 

56 

3.82 

57 

55 

:;.;,t; 

58 

55 

3.56 

71 

72 

4.66 

71 

72 

1.66 

59 

59 

3.82 

73 

B3 

6.37 

83 

71' 

4.68 

(Tame 


Liquor  Hydrarg.  Nit. 
lodi  Composil  at 
Plumbi  Snbaeetatia 
Potass.  Hydroxidi 
Potassii  Araenil i-  . 
Sodae  L'hlurinata;  . 
Zinci  Chloridi      .    . 

<  lleoreeina  Aspidii 

I  !apsici 

'■ 

Oleum  yEthereum  .  . 
Amygdala;  Amarae 
Amygdala;  Expree. 


l'i  ipt 
in  f:ji 

(1.0  in.  | 


131 
63 
74 

62 

57 

63 

89 

130 

120 

123 

125 

115 

108 


Anisi 1 L9 

Bergatnotta;     ....  L30 

Can L32 

Caryophylli      ....  L30 

Cinnamomi      ....  126 

Copaibae 123 

Cubebae 125 

Foenieuli 125 

Gaultheriae 125 

Juniperi 148 

Lavandulae 138 

Limonis 129 

Mentha;  Piperita'  .    .  129 

Kicini 77 

Rosa? 132 

Rosmarini 143 

Sassafras 133 

Terebinthinse  ....  L36 

Tiglii 104 

Spiritus  JSther.  Comp.  148 

JStheris  Nitrosi      .    .  146 

Ammoniac  Aromat.  1  12 

Camphorae 143 

Chloroform  i     ....  150 

Mentha'  PiperitsB  .    .  L42 

Syrupus 65 

Acacia;      44 

Ferri  Iodidi    ....  65 

SoillaB 75 

Scillsa  Compositua  102 

Senegae L06 

Tinoturs  Aooniti   ...  l  18 

BelladonnsB     ....  I"'7 

Benzoini  i  lomposil  i .  lis 

Cantharidia     ....  131 

Cinohonaa  <  '■  'in j>.    .    .  140 

Digitalis 128 

Perri  Chloridi     .   .   .  150 

[odi 148 

Naoia  Vomicae    .    .    .  L40 

opii 130 

Opii  Camphorata    .    .  130 

(ijiii  Deodorati   ...  l  in 

Valerianae 130 

Veratri  Viridis  .    .  1 16 

Zingiberis ill 

Vin.  Colebioi  Radicis  107 

Colohici  Beminia    .   .  Ill 

<»]iii LOO 


Weight  i  f-i 


in  gr.  in  Gm. 


123 
59 
70 
58 
55 
62 
88 
52 
51 
52 
50 
55 
W. 
54 
46 
50 
57 
534 
494 
51 
53 
62 
49 
52 
47 
50 
514 
47 
50 
58 
45) 
50 
45 
47 
48 
47 
48 
47 
72 
73 
77 
74 
70 
7(1 
46 
53 
18 
51 
49 
53 
53 

i: 
ii 

53 
52 
54 
52 
M 
M 
55 

55 


7.97 
3.82 
4.53 
3.75 
3.56 
4.01 
5.70 
3.36 
3.30 
3.36 
3.24 
3.56 
3.14 
3.49 
2.98 
3.24 
3.69 
3.46 
3.20 
3.30 
3.43 
4.01 
3.17 
3.36 
3.04 
3.24 
3.33 
3.04 
3.24 
3.75 
2.94 
3.24 
2.91 
3.04 
3.11 
3.04 
3.11 
3.04 
4.66 
4.73 
4.98 
4.79 
4.53 
4.53 
2.98 
3.43 
3.11 
3.33 
3.17 

3.43 
3.04 

3  r; 

3.36 
3.49 
3.38 

3.56 
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Specific  Gravity 

A  knowledge  of  the  subject  of  specific  gravity  is  necessary  to  the 
pharmacist,  t<>  enable  him  to  identify  substances  or  to  judge  of  their 
purity,  while  the  physician  frequently  depends  upon  it  as  an  aid  in 
diagnosing  certain  diseases.  Specific  gravity  ia  the  weight  of  one  body 
compared  with  the  weight  of  an  equal  bulk  or  volume  of  another  body 
seleeted  as  the  standard,  both  bodies  having  the  same  temperature.  In 
ascertaining  the  ordinary  weight  of  a  body  it  is  simply  compared  with 
an  arbitrary  standard  selected  by  governmental  authority,  while  in 
determining  specific  gravity,  the  body,  if  solid  or  liquid,  is  compared 
with  a  standard  which  is  universal, — i.e.,  an  equal  bulk  of  pure  water 
expressed  as  1  and  taken  at  a  given  temperature1  and  atmospheric 
pressure.  In  all  the  methods  hereafter  detailed,  it  must  be  borne  in 
mind  that  the  main  object  sought  for  is  the  weight  of  a  bulk  or  volume  of 
water  equal  to  that  of  the  body  of  ivhich  we  wish  to  take  the  specific  gravity. 
Archimedes  proved  experimentally  that  a  body  immersed  in  a  liquid 
lost  as  m  uch  weight  as  its  own  bulk  of  that  liquid  weighed  ;  hence  is  derived 
the  general  rule  for  taking  specific  gravity  : 

Rule.— Divide  the  weight  of  the  body  by  the  weight  of  water  displaced  (loss  of 
weight  in  water)  ;  the  quotient  will  be  the  specific  gravity. 

The  taking  of  specific  gravity  will  be  considered  as  follows  : 

1.  Solids  insoluble  in,  but  heavier  than  water. 

2.  Solids  soluble  in,  but  heavier  than  water. 

3.  Solids  insoluble  in,  but  lighter  than  water. 

4.  Solids  soluble  in,  but  lighter  than  water. 

1.  To  take  the  specific  gravity  of  a  solid  insoluble  in,  but  heavier  than  water. 

a.  With  the  Balance. — It  is  customary  to  recommend  a  special  bal- 
ance for  taking  the  specific  gravity  of  solids,  known  technically  as 
the  hydrostatic  balance  ;  but  a  good  prescription  or  analytical  balance 
will  answer  perfectly  for  practical  purposes.  The 
substance,  preferably  in  one  piece,  is  first  weighed 
accurately  and  the  weigh!  noted  ;  a  horse  hair  is  then 
tied  around  it  with  a  slip  knot,  and  a  tight  loop  at  the 
other  end  is  made,  which  is  attached  to  the  hook  at 
I  he  end  of  the  scale  beam  ;  a  small  wooden  bench  made 
for  the  purpose,  or  extemporized  by  taking  ou1  the 

bottom  and  one  of  the  sides  of  a  small  wooden  or  stiff 

pasteboard  box,  is  bow  arranged  over  the  scale  pan  so 

thai     it    does   not    touch    it    or    interfere   with    its    free 

movemenl  ;  upon  this  a  small  beaker  or  \\  ide  mouthed 

jar   is  placed,  and   two-thirds   tilled   with   pure   water 

(see  Eig.  43).  The  horse  hair  must  be  adjusted  to 
Buch  length  thai  it  will  permit  of  the  complete  im- 
mersion of  t lie sul »stance  in  the  water.  Upon  weighing 
the  immersed  substance,  alter  freeing  it  from  attached  air  bubbles,  it 
will  be  at  once  noticed  thai  it  has  lost  weight,  and  all  ihat  remains  to 


Fig.  43 


Taking  t\f  tpn  Iflc 
gmrit}  "t  a 


>  Tho  tPinporahiTo  .lirn.-t..r|  in  the  I'.  S.    P.   IX  is  25°  C.   (77°  F.).      When   not  nporifi.><l.  it    is 

■  >od  t"  mean  26e  C     77°  F  >.  but  in  many  investigations,  particularly  1 1 1 « »»-< inducted 

in  Europe,  ill'-  temperature  selected  i*  thai  <>f  the  maximum  density  <>f  water,  lc  ('.  (.'(!). 2°  F.). 
For  practical  purposes,  t>"-  temperature  adopted  by  the  Pharmacopoeia  is  most  useful  in  the 
latitude  of  the  United  States. 
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be  done  is  to  apply  the  rule, — divide  the  weight  of  the  body  by  its 
loss  of  weight  in  water. 

For  example,  805.5  grains  of  copper  lose  by  immersion  in  water  90 
grains  ;  then  805.5  divided  by  90  gives  8.95,  the  specific  gravity  of 
the  copper.     See  also  Nicholson's  hydrometer,  page  88. 

b.  With  the  Specific  Gravity  Bottle. — This  inst  runient  in  its  most  usual 
form  is  a  bottle  having  an  elongated,  narrow  neck,  fitted  with  a 
ground  glass  stopper,  and  holding,  when  filled,  exactly  1000  grains 
of  pure  water  at  a  given  temperature  (see  Fig.  44). l 
The  reason  for  selecting  1000  grains  for  the  contents  is 
to  avoid  the  necessity  of  making  a  calculation  to  obtain 
the  specific  gravity  of  a  liquid.2  To  use  the  instru- 
ment for  a  solid  substance,  the  previously  weighed 
body  is  dropped  into  the  bottle,  which  is  then  filled 
with  water  at  the  temperature  of  25°  C.  (77°  F. ),  the 
bottle  carefully  dried,  and,  after  the  counterpoise  (the 
exact  weight  of  the  empty  bottle,  see  Fig.  45;  has  been 
placed  upon  the  opposite  scale  pan,  it  is  weighed.  To 
obtain  the  Joss  of  weight  in  water  of  the  substance,  it  is 
only  necessary  to  deduct  the  weight  of  the  contents  of  the  bottle  (i.e., 
that  of  the  water  and  the  immersed  body)  from  the  weight  of  the 
body  in  air,  plus  that  of  the  water  which  the  bottle  holds  when  full, — 
i.e.,  1000  grains  ;  the  rule  is  then  to  be  applied, — divide  the  weight 
of  the  body  by  its  loss  of  weight  in  water. 

Example. — A  piece  of    aluminum  Mire  weighs  100  grains  ;  when 

dropped  into  a  1000  grain  bottle,  and  the  bottle  filled  with  water  at 

the  proper  temperature,  the  weight  of  both  is  1002  grains. 

Fig.  46     ^  t}ie  bottle  when  filled  with  water  alone  held  1000  grains, 

(""")       and  as  the  weight  of  the  aluminum  in  air  is  100  grains, 

-2J--  both  together  weigh  1100  grains  ;  hence  1100  grains,  less 
1062  grains,  gives  38  grains,  the  loss  of  weight  of  the  alu- 
minum in  water.     Apply  the  rule,  -^-  =  2. 63,  sp.  gr.     The 

38 

specific  gravity  of  any  insoluble  powder,  like  calomel,  lith- 
arge, etc.,  may  be  taken  in  exactly  the  same  way.  but  care 
must  be  observed  to  agitate  the  powder  with  a  small  quantity 
of  water  in  the  bottle,  before  adding  the  rest,  to  cause  the 
bubbles  of  air  to  escape. 

c.    With  the  Graduated  Tube. — A  graduated  tube  is  pro- 
vided in  which  each  space  indicates  a  grain  or  a  gramme 
(mil)     of  water    (or   better    if  graduated    in    smaller   sub- 
s\J^\    divisions)  ;   the  zero  mark  should  be  somewhat  above  the 

^ '    bottom  of  the  tube,  as  shown  in  Fig.  46.      Now,  it"  water  be 

Omdoated     poured   into   the   tube   exactly    up   to   the   B0TO   mark,    and   a 

gnTiiyt.'ii.r  weighed  solid  body  dropped  into  it.  the  water  will  rise  in  the 

tube  and  indicate  the  weight  of  a  bulk  of  water  equal  b>  that 

of  the  substance  ;  this  is  equivalent  i"  the  loss  in  water.  Then  appiy 
the  ride, — divide  the  weight  of  the  body  by  its  loss  of  weight  in  water. 

It  is  evident  that  this  method  cannot  be  as  accurate  as  either  of  those 
above  mentioned,  as  small  differences  are  more  clearly  indicated 
by  a  good  balance  than  by  tube  reading. 

'50  Gramme  Specific  Gravity  bottles  are  supplied  by  apparatus  deulers  lor  those  who  prefer 
metric  bottles. 
*See  SpeciUc  Gravity  of  Liquids,  page  81. 
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d.  By  immersing  the  Solid  in  a  Transparent  Liquid  of  the  Same 
Density. — This  method  may  be  applied  where  the  body  is  small,  is 
not  very  heavy  specifically,  and  is  insoluble  in  the  liquid.  A  heavy 
liquid  is  chosen,  like  solution  of  mercuric  nitrate  ;  the  solid  is  found 
to  iloat  on  the  surface  of  the  liquid,  and  water  is  added  until  the  solid 
neither  rises  nor  sinks,  but  swims  indifferently.  The  specific  gravity 
of  the  solid  will  of  course  be  that  of  the  liquid,  which  may  be  ascer- 
tained by  the  specific  gravity  bottle  (see  page  81). 

2.  To  take  the  specific  gravity  of  a  solid  soluble  in,  but  heavier  than  water. 

A  liquid  must  be  selected  in  which  the  solid  is  insoluble,  like  olive 
oil,  almond  oil,  petroleum  benzin,  or  oil  of  turpentine.  The  specific 
gravity  of  the  oil  having  been  ascertained,  it  is  used  just  as  if  it  were 
water,  the  object  being  to  find  out  the  loss  of  weight  that  the  substance 
suffers  when  immersed  in  the  oil ;  this  having  been  obtained,  a  simple 
proportion  must  be  made  as  follows  :  as  the  specific  gravity  of  the 
oil  is  to  the  specific  gravity  of  water,  so  is  the  loss  of  weight  in  the 
oil  to  the  loss  of  weight  in  water.  Then  apply  the  rule, — divide  the 
weight  of  the  body  by  its  loss  of  weight  in  water. 

Example. — 200  grains  of  citric  acid  lose  by  immersion  in  oil  115 
grains ;  then,  as 

Sp.  gr.  8p.  jrr.  Loss  of  weight     Loss  of  weight 

of  oil  of  water  in  oil  in  water 

200 
0.920     :    1.000     :  :     115      :      125      -—=  1. 6,  sp.  gr.  of  citric  acid. 

_L  — «_) 

It  is  obvious  that  either  the  balance,  specific  gravity  bottle,  or  gradu- 
ated tube  can  be  used  in  this  case  ;  but  it  is  possible  in  some  cases  to 
coat  the  soluble  substance  with  varnish  and  treat  it  then  as  an  insolu- 
ble substance,  and  thus  avoid  the  use  of  an  oily  liquid.  A  pill  of 
blue  mass  may  be  coated  with  shellac  varnish,  and  then  treated  as  an 
insoluble  substance  as  in  1,  b.  The  practical  difficulty,  however,  is 
to  secure  a  thin  coating  which  shall  be  impervious  to  water. 

3.  To  take  the  specific  gravity  of  a  solid  insoluble  in,  but  lighter  than  water. 
The  solution  of  this  problem  requires  the  aid  of  a  heavy  insoluble 

body,  which  is  to  be  attached  to  the  light  body,  so  as  to  secure  the 

immersion  of  both.     It  is  plain  thai  if  the  loss  of  weight   in  water  of 

the  heavy  substance  is  deducted  from  the  loss  of  weight  in  water  of 

both  the  heavy  and  the  light    body,  the  result  must  give  the  loss  of 

weight  in  water  of  the  light  body  alone.     Then  the  rule  must  be  applied, 

— divide  the  weight  of  the  body  by  its  loss  of  weight  in  water. 

Example — A  piece  of  paraffin  weighs  171  grains,  a  piece  of  brass 

loses  by  immersion  in  water  <>  grains;  when  the  brass  is  attached  to 

the  paraffin,  both  together  lose  by  immersion  in  water  206  grains: 

by  deducting  6  grains  |  the  loss  in  water  of  the  brass  |  from  206  grains 

(the  loss  in  water  of  both)  the  loss  in  water  of  the  paraffin  alum-   is 

171 
found,  —  i.e.,  200 grains;  then  -       =0.870,  sp.  gr.  of  paraffin.     See 

also  Nicholson's  hydrometer,  Pig.  57. 

4.  To  take  the  specific  Rravlty  of  a  solid  soluble  in,  but  lighter  than  water. 

The  use  of  the  specific  gravity  bottle  is  recommended  in  cases  of 
this  kind,  and   the  process  is  the  same  as  in  2.      The  selection  of  a 
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suitable  liquid  lighter  than  the  body,  and  in  which  it  is  insoluble,  is, 
however,  usually  attended  with  difficulty.  The  proportion  would  be, 
as  the  specific  gravity  of  the  light  liquid  is  to  the  specific  gravity  of 
water,  so  is  the  loss  of  weight  in  the  light  liquid  to  the  loss  of  weight 
in  water.  Then  the  rule  must  be  applied, — divide  the  weight  of  the 
body  by  the  loss  of  weight  in  water. 

Specific  Gravity  of  Liquids 

The  specific  gravity  bottle  (pycnomcter  or  pyknometer)  is  the  most 
accurate  instrument  for  taking  the  specific  gravity  of  liquids.  Fig. 
47  shows  a  practical  form  ;  it  is  used  as  follows.  The  liquid  to  be 
tested  is  first  brought  to  the  proper  temperature,  4°  C. 
(39.2°  F.),  15.6°  C.  (60°  F.),  or  25°  C.  (77°  F.),  according  ™  47 
to  the  standard  selected  for  the  bottle  ;  the  bottle  is  filled 
with  the  liquid  to  the  mark  on  the  neck,  dried  carefully, 
and  weighed  accurately,  using  the  counterpoise  on  the 
opposite  pan.  If  the  1000  grain  or  100  gramme  bottle  has 
been  used,  the  weight  of  the  liquid  at  once  indicates  the 
specific  gravity.  Thus,  the  bottles  would  hold  at  25°  C. 
(77°  F. )  1158  grains  or  115.8  grammes  of  hydrochloric  acid, 
1246  grains  or  124.6  grammes  of  glycerin,  716  grains  or 
71.6  grammes  of  ether,  and  13535  grains  or  1353.5 
grammes  of  mercury,  and  the  specific  gravity  of  each  would 
be  respectively  1.158,  1.246,  0.716,  and  13.535,  thus  directly  showing 
the  relation  to  the  specific  gravity  of  water,  1.  To  show  the  use  of 
an  ordinary  prescription  vial  in  this  process,  one  containing  about  a 
fluidounce  may  be  taken  ;  if  it  holds  454.6  grains  of  pure  water  to  a 
mark  upon  the  neck  it  will  be  convenient,  because  it  will  at  the  same 
time  give  the  weight  of  a  fluidounce  of  the  liquid.  It  is  evident  that  a 
bottle  holding  any  moderate  quantity  may  be  used  in  the  same  way. 

A  fluidounce  bottle  at  25°  C.  (77°  F. )  would  hold  526.4  grains  of 
hydrochloric  acid,  566.5  grains  of  glycerin,  325.5  grains  of  ether,  and 
6153.0  grains  of  mercury,  and  the  specific  gravity  would  be  obtained 
by  the  following  proportion  : 

Example. — As  454.6,  the  number  of  grains  of  pure  water  that  the 
bottle  holds,  is  to  1.000,  the  specific  gravity  of  water,  so  is  526.4,  the 
number  of  grains  of  hydrochloric  arid  that  it  holds,  to  1.158,  the 
specific  gravity  of  hydrochloric  acid.     454.6  : 1.000  :  :  526.4  : 1.158. 

In  practice,  it  is  simply  necessary  to  divide  the  number  of  grains 
of  liquid  That  the  bottle  holds  by  454.6  and  adjust  the  decimal  point. 
The  accuracy  of  these  bottles  depends  entirely  upon  the  care  with 
which  they  are  made  and  used,  and  it  is  1  tetter  to  scratch,  with  a 
file,  two  marks  upon  the  neck  of  a  long  necked  flask,  one  showing 
the  upper  edge  of  the  meniscus  and  the  other  marking  the  lowest 
point  (see  Fig.  47).  In  tilling,  it  is  a  good  practice,  after  bringing 
the  liquid  to  the  proper  temperature,  to  exceed  slightly  the  quantity 
indicated  by  the  mark  on  the  neck,  and  then  to  make  a  small  roll  of 
filtering  paper  and  neatly  absorb  the  excess  by  inserting  the  roll  in 
the  neck  so  that  it  shall  just  touch  the  surface.  The  more  expensive 
specific  gravity  bottles  have  an  accurately  fitted  stopper  made  of 
thermometer  tube,  and  hold  exactly  LOO  grammes,  or  L000  grains, 
when  the  bottle,  including  the  capillary  tube  of  the  stopper,  i^  en- 
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Fig.  49 


Fig.  48 


Squibb'8  pymometer 
with  leaden  collar 


tirely  full  (see  Fig.  44).  They  are  not  so  convenient  as  a  correctly 
marked,  narrow  necked  bottle  (see  Figs.  47  and  49),  nor  are  they 
practically  more  accurate.  They  have  to  be  filled  to  the  brim  and 
the  stopper  then  inserted  ;  this  causes  an  overflow,  and  the  necessary 
wiping  and  the  natural  warmth  of  the  hands  usually 
expand  the  liquid  by  raising  the  temperature,  and 
prevent  accurate  results. 

A  more  elaborate  form  of  apparatus  for  taking 
specific  gravity  is  needed  for  some  purposes;  for 
instance,  where  standards  are  required  for  the  liquid 
preparations  of  the  Pharmacopoeia  or  in  investi- 
gations where  great  accuracy  is  necessary.  Dr. 
Squibb  has  devised  the  pyenometer  shown  in  Fig. 
49,  which  is  admirably  adapted  for  taking  specific 
gravity  with  the  objects  above  mentioned. 

One  of  these  bottles  is  shown  in  the  illustration  ; 
the  stopper  is  a  tube  lengthened  out  so  that  the 

Ol  I     central  channel  will  permit  the  bottle  to  hold  the  vol- 

^CZHy  ume  of  water  at  any  temperature  between  4°  C. 
(39.2°  F.)  and  25°  C.  (77°  F.),  thus  permitting  any 
of  the  standards  of  temperature  to  be  used,  the  tube 
being  graduated  to  half-millimeters,  and  at  the  top  it  is  enlarged  so 
as  to  allow  room  for  the  expansion  of  light  liquids  and  to  permit  the 
bottle  to  be  loosely  closed  with  a  cork  while  adjusting  the  temperature, 
the  cork  being  removed  during  the  weighing.  These  bottles  are  all 
used  in  a  bath  of  water  containing  ice  when  the  lower  standard 
temperatures  are  used  ;  Fig.  48  shows  a  leaden  collar  to  keep  the 
bottle  in  position  in  the  bath. 

It  is  necessary  to  verify  the  marks  of  the  contents  of  the  bottles  from 
time  to  time,  as  the  glass  flask  contracts  for  a  year  or  two  after  it  has 
been  made.  The  liquid  that  it  is  designed  to  test  is  weighed  into  the 
bottle,  as  in  the  ordinary  cases  of  taking  specific  gravity  :  the  bottle 
is  loosely  corked,  loaded  with  the  leaden  collar,  and  set  in  a  bath  of 
water  which  has  been  brought  to  the  desired  temperature.  When 
the  liquid  in  the  bottle  has  reached  the  same  temperature  |  and  this 
is  indicated  by  the  liquid  in  the  tube  remaining  stationary,  a  careful 
watching  of  the  rise  or  fall  of  the  liquid  in  the  graduated  tube  being 
necessary  in  order  to  determine  this),  the  final  adjustment  is  made 
and  the  bottle  weighed. 

Lnri'.s   hnnls,  or  sjxcijic   r/mrilif  hfttih,  are  somet  illies 

used  for  taking  the  specific  gravity  of  liquids;  they 
are  especially  useful  in  cases  where  a  boiling  liquid 
is  to  be  evaporated  unl  il  it  has  a  given  specific  gra^  ity, 

and  in  mixing  liquids  of  different  densities.  They 
are  balloon  Bhaped,  hollow  globes  of  glass,  of  different 
sizes  and   weights,    having   specific  gravity   figures 

Scratched    upon    their    Bides.       These   figures   indicate 

the  specific  gravity  of  a  liquid  In  which  the  heads 

swim  indifferently  ;   they  neither  rise  nor  sink,  when  not  disturbed  at 

the  given  tempera!  ore,  if  the  specific  gravities  of  the  head  and  liquid 

are    the  same.        The  illust  r;il  ion.    Pig.     60,    shows    their    method  of 
uae,    those  heavier  than   the  liquid   sinking,   those  lighter  floating, 
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while  the  one  supported  indifferently  (1.25)  indicates  the  specific 
gravity  of  the  liquid.  Lovi's  beads  may  be  defined  as  hydrometers 
which  indicate  but  one  specific  gravity. 

Hydrometers 

Hydrometers,  sometimes  called  areometers,  are  floating  instruments 
which  are  used  to  indicate  the  specific  gravities  of  liquids  by  sinking 
to  a  depth  corresponding  to  the  densities  of  the  liquids.  Their  prin- 
ciple of  action  was  probably  first  made  known  by  Archimedes,  and 
depends  upon  the  fact  that  when  a  solid  body  is  placed  in  a 
liquid  in  which  it  is  capable  of  floating,  it  sinks  to  a  certain  Fig.  51 
point,  and  this  floating  point  is  readied  when  tin-  body  has 
displaced  a  volume  of  liquid  exactly  equal  to  its  own  weight. 
Thus,  if  an  hydrometer  has  a  specific  gravity  exactly  three- 
fourths  that  of  water,  it  will  sink  in  water  until  exactly 
three-fourths  of  its  volume  is  immersed  ;  the  same  hydrom- 
eter would  swim  indifferently,  like  a  Lovi's  bead,  in  ether 
having  the  specific  gravity  of  0.750,  for  the  obvious  reason 
that  the  specific  gravities  of  the  solid  and  liquid  are  iden- 
tical. Hydrometers  may  be  divided  into  two  classes  for 
convenience  of  study  :  1.  Those  in  which  the  weight  is 
constant,  but  the  depth  of  immersion  subject  to  change. 
2.  Those  in  which  the  depth  of  immersion  is  constant,  but 
the  weight  subject  to  change.  To  the  first  class  belong 
nearly  all  the  hydrometers  specially  useful  to  pharmacists, 
and  of  these,  two  kinds  are  generally  used,  one  for  liquids 
heavier  than  water,  the  other  for  those  lighter.  They  are 
known  as  Baume's,  Cartier's,  Gay-Lussac's,  Zanetti's, 
Twaddell's,  but  the  best  of  all  is  the  specific  gravity  scale 
hydrometer.  To  the  second  class  belong  the  hydrometers 
which  are  intended  to  sink,  by  the  addition  of  weights,  to  a 
given  mark  on  the  stem,  and  thus  displace  a  constant  volume, 
like  Fahrenheit's,  Nicholson's,  Guyton  de  Morveau's,  etc. 

1 .  Hydrometers  in  which  the  weight  is  constant,  but  the  depth  of  im- 
mersion subject  to  change. 

Baume's  Hydrometers. — This  form  is  treated  first  in  detail 
because  it  was  the  first  one  of  its  class  to  come  into  general 
use,  having  been  originally  described  by  Baume  in  his  ••  Ele- 
ments de  Pharmacie."  Two  instruments  were  used  by 
Baum6,  one  termed  Pese-Acide  or  Pese-Sirop,  for  Liquids 
heavier  than  water,  the  other  Pese-Esprit,  for  liquids  lighter 
than  water.  This  hydrometer,  as  now  made,  consists  of  a 
glass  tube  loaded  at  the  bottom  with  mercury  or  small  shot. 
having  a  bulb  blown  in  it  just  above  the  loaded  end.  (  See 
Fig.  51.)  A  simple  cylindrical  tube,  loaded  so  as  to  cause  it 
to  assume  an  upright  position  in  a  liquid,  may  be  used  as  an 
hydrometer.  The  only  advantage  gained  in  expanding  the 
lower  portion  into  bulbs  is  one  of  convenience,  that  of 
increasing  the  volume  of  the  hydrometer,  and  thus  permit- 
ting the  use  of  shorter  Instruments.  The  graduations  upon  the  stem 
of  Baume's  hydrometer  are  entirely  arbitrary,  and  were  made  in  the 
following  manner : 
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For  the  hydrometer  to  be  used  for  liquids  heavier  than  water,  suffi- 
cient mercury  was  added  to  the  lower  bulb  to  cause  it  to  sink  in 
water  to  a  convenient  point  near  the  top  of  the  stem;  this  was  marked 
0.  The  instrument  was  then  placed  in  a  solution  containing  15  per 
cent,  by  weight  of  common  salt,  and  the  point  at  which  it  rested  was 
marked  15.  The  space  between  these  two  points  was  divided  into  fif- 
teen equal  parts,  and  the  scale  below  was  extended  by  marking  off" 
similar  spaces.  For  liquids  lighter  than  water,  the  instrument  was 
placed  in  a  10  per  cent. by  weight  solution  of  common  salt,  and  loaded 
so  that  it  floated  at  a  point  just  above  the  bulb  ;  this  was  marked  0. 
The  hydrometer  was  then  transferred  to  water,  the  point  at  -which  it 
rested  was  marked  10,  the  space  between  was  divided  into  ten  equal 
parts,  and  the  scale  above  was  extended  by  marking  off  similar 
spaces.  The  illustrations,  Figs.^52,  53,  were  drawn  from  Pile's  hy- 
drometers, and  show  the  manner  of  graduating  the  Baume  scale  for 
Fig.  53  both  hydrometers,  and,  in  addition,  the  cor- 
responding specific  gravity  figures.  The 
Baume  hydrometer  is  rapidly  going  out  of 
use,  being  replaced  by  an  hydrometer  hav- 
ing a  graduated  scale,  in  which  the  gradua- 
tions represent  the  specific  gravities. 

The  specific  gravity  scale  hydrometer, 
which  should  be  used  exclusively,  is  more 
convenient  and  useful  to  the  pharmacist. 
The  graduations  upon  the  stem  are  nofc 
arbitrarily  chosen,  but  indicate  at  once  the 
specific  gravity  of  a  liquid  when  floated  in 
it.  Two  hydrometers  are  necessary,  one 
for  liquids  heavier  than  Mater,  and  one 
for  liquids  lighter  than  water  ;  for  special 
purposes  it  is  often  desirable  to  have  five  or 
six  hydrometers,  beginning  with  one  for 
very  light  liquids  and  ending  with  one  for 
very  heavy  liquids,  and  if  the  diameter  of 
the  stem  is  narrow  the  divisions  in  the 
scale  are  not  so  close  together,  and  thus  a 
more  accurate  reading  of  the  graduations 
is  possible  and  the  delicacy  of  the  hydrom- 
eter increased.  It  must  be  borne  in  mind, 
however,  thai  the  hydrometer  cannot  be  as 
accurate  an  instrument  for  taking  specific 
gravity  as  tlie  specific  gravity  bottle.  The 
adhesion   of  air  bubbles  when   in   use.   the 

liability  to  variation  in  the  diameter  of  the 

stem,    the    inaccuracies    in    the   scale    and 

the   difficulties  of  adjusting   it  so  as  to 

give  correct  readings,  and  the  want  of 
uniformity  among  the  makers  in  fixing  the  reading  point,  lender  it 
accessary  for  the  pharmacist  to  verify  each  instrument  and  note  its 
error  before  accepting  it  for  practical  use.     in  selecting  an  hydrometer 

with  a  specific  gravity  scale,  it  should  heat  once  noticed  whether  the 
graduated  spaces  are  equal.      If  they  are,  it    is  useless  to  attempt  to 
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verify  it,  as  it  cannot  be  accurate,  for  the  degree  of  the  immersion 
varies  with  the  specific  gravity  of  the  liquid,  and  "  equal  differences 
of  specific  gravity  cannot  be  indicated  by  equal  spaces  on  the  seal.-. 
but  by  the  differences  of  the  reciprocals  of  those  specific  gravities,  or 
by  proportionate  quantities."  In  the  illustration  shown  in  Pig.  52, 
the  arbitrary  scale  of  Baume,  made  up  of  equal  spaces,  is  .shown 
immediately  in  contact  with  a  specific  gravity  scale.  The 
spaces  of  the  latter  gradually  increase  in  size  from  below  FlG-  M 
upward,  and  the  highest  space  is  nearly  four  times  the  size 
of  the  lowest.  The  method  of  graduating  this  scale  differs 
with  different  makers,  but  by  the  use  of  Clarke  and  Aek- 
land's  process  it  is  possible  to  make  a  scale  without  using 
any  other  liquid  than  water  if  a  correct  table  of  reciprocals 
is  employed  (see  Watts's  Dictionary,  vol.  iii.  p.  207). 
Before  any  hydrometer  is  accepted  lor  use,  it  should  be 
tested  by  floating  it  in  water  at  the  temperature  indicated 
on  the  hydrometer,  and,  the  specific  gravity  of  several 
liquids  having  been  ascertained  carefully  by  the  specific 
gravity  bottle,  the  hydrometer  should  be  floated  in  the 
same  liquids,  and  any  deviation  carefully  noted.  An  hydrometer 
which  registers  uniformly  one  or  two  points  too  low  or  too  high  need 
not  be  rejected,  because  the  error  can  be  added  or  subtracted  each 
time  and  the  constant  error  marked  on  the  box  for  a  memorandum  ; 
but  if  an  error  of  any  magnitude  has  to  be  added  to  one  part  of  the 
scale,  and  another  subtracted  from  another  part,  it  is  economy  to  re- 
ject the  instrument  at  once.  Hydrometers  are  usually  floated  in  tall, 
cylindrical  glass  jars  (see  Fig.  54),  and  it  is  frequently  necessary  to 
cool  the  liquid  by  placing  the  jar  in  ice  water  after  inserting  a  ther- 
r_  mometer,  and,  after  the  temperature  has  been  lowered  to 
the  desired  degree,   observing  the  point  to  which  the  hy- 

adrometer  sinks  in  the  liquid.  It  is  to  be  regretted  that  there 
is  no  fixed  rule  for  a  reading  point ;  some  makers  adjust 
their  instruments  so  as  to  read  from  a  reflection  in  the  upper 
part  of  the  meniscus,  others  (probably  the  majority)  prefer 
to  take  the  exact  level  of  the  liquid,  disregarding  the  me- 
niscus altogether  ;  this  may  be  easily  done  in  all  cases  where 
the  liquid  is  transparent,  or  nearly  so,  by  holding  the  jar 
containing  the  hydrometer  at  first  exactly  on  a  level  with 
the  eye,  and  then  glancing  slightly  below,  when  a  line  can 
be  traced  which  will  exactly  join  the  divided  surface  of  the 
liquid  upon  either  side  of  the  stem.  In  case  of  opaque 
liquids  an  allowance  can  be  made  for  the  meniscus.  The 
pharmacist  should  choose  one  or  the  other  met  hod  and  adhere 
to  his  choice,  so  that  his  verification  of  his  own  hydrometer 
may  not  vary  (see  Fig.  55,  in  which  the  arrow  shows  the 
and  jar  point  to  read).  It  is  usually  best  to  cool  the  liquid  below 
qui  the  standard  temperature  adopted  for  the  hydrometer,  and 

then,  after  wiping  the  jar,  the  correct  higher  temperature  may  be 
gradually  obtained  by  grasping  the  jar  with  the  hands  and  passing 
them  up  and  down  to  warm  the  liquid.  An  hydrometer  having  an 
elongated  bulb  with  cylindrical  sides,  as  shown  in  Pig.  56,  is  more 
likely  to  give  a  false  indication  if  permitted  to  touch  the  sides  of  the 
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jar  than  one  having  an  oval  or  globular  bulb  (see  Fig.  55);  the  latter 
can  touch  1  he  jar  at  only  one  point,  and  hence  can  move  freely  up  and 
down,  while  the  former  may  have  one  side  touching  the  side  of  the 
jar  for  its  entire  length.  To  obviate  this.  Dr.  Squibb  sug- 
gests the  use  of  a  jar  with  four  perpendicular  indentations 
in  it.  and  an  hydrometer  having  an  oval  bulb  (see  Fig.  55). 
The  points  of  contact  between  the  urinometer  bulb  and  the 
indentations  in  the  jar  are  best  shown  in  the  transverse  sec- 
tional view  immediately  below  the  cut  of  the  urinometer. 

The  urinometer  is  one  of  the  most  useful  special  applications 
of  the  hydrometer  ;  as  its  name  indicates,  it  is  used  to  take 
the  specific  gravity  of  urine  ;  a  special  scale,  which  is  easily 
understood,  is  sometimes  used.  The  very  delicate  stem, 
which  hardly  permits  of  the  use  of  specific  gravity  figures, 
is  divided  into  sixty  spaces,  numbered  from  0  to  60  ;  by 
adding  1000  to  each  of  these  numbers,  and  pointing  off  three 
decimal  places  from  the  right,  the  true  specific  gravity  is 
shown.  In  Dr.  Squibb's  urinometer  the  specific  gravity  is 
indicated  without  abbreviation,  the  number  highest  on  the 
scale  being  1.000,  the  lowest  1.060,  the  intervening  figures 
being  1.010,  1.020,  1.030,  1.040,  and  1.050. 

The  specific  gravity  of  urine  from  healthy  subjects  ranges 
from  1.010  to  1.020  ;  that  from  diabetic  patients  has  a  spe- 
cific gravity  varying  from  1.030  to  1.060. 

The  saccharomcter  is  intended  to  take  the  specific  gravity 
of  syrups.  The  scale  is  somet  imes  graduated  so  as  to  indicate 
the  percentage  of  sugar  in  solution,  rarely  the  actual  specific 
gravity;  usually  Baume's  scale  (pese-sirop)  is  used.  The 
decameter,  a  very  delicate  instrument,  is  used  to  take  the  spe- 
cific gravity  of  fixed  oil.  The  lactometer  is  employed  in 
detecting  the  adulteration  of  milk  with  water  ;  it  has  a  lim- 
ited range,  and  the  scale  usually  shows  the  points  at  which  it 
floats  in  milk  mixed  with  different  proportions  of  water. 
Hydrometers  are  often  made  for  taking  the  specific  uia\  ity 
of  liquids,  like  petroleum  benzin,  ether,  petroleum,  vinegar, 
wine,  beer,  solutions  of  silver  nitrate,  sea  water,  etc.  ;  prob- 
ably the  most  useful  to  the  pharmacist  of  all  those  having 
special  applications  is  the  one  made  for  testing  alcohol. 

Alcoholmeters  may  be  purchased  which  combine  the  ther- 
mometer with  the  hydrometer,  as  shown  in  Pig.  56,  and 
the  scale  frequently  has  the  percentage  i>\  volume  of  absolute 
alcohol  marked  opposite  the  corresponding  specific  grai  ity  ; 
when  graduated  so  us  to  show  the  percentage  by  weight, 
they  were  formerly  more  useful,  on  account  of  the  adoption 
of  the  principle  of  parts  by  weight  in  the  U.  B.  Pharma- 
copoeia of  L880,  thus  obviating  the  necessity  of  using  as 
alcohol  metrical  table  or  making  a  calculation. 

Triithsx  hydrometer  is  an  alcoholmeter  having  a  centesimal 
scale.  It  is  used  by  the  United  States  government  in  ganging 
spirits,  and  is  in  general  use  by  distillers  and  others.  Each  division 
of  the  scale  corresponds  to  a  given  percentage  of  pure  alcohol  by 

volume    in    the    liquor.       In    the    United    States    Dispensatory,    19th 


3£ 


All  obolmeter 


METROLOGY  87 

edition,  page  1752,  a  table  is  given  showing  the  value  of  Tralles's 
degrees  in  specific  gravity  and  Baume's  degrees. 

Oartier>8  hydrometer,  largely  used  in  France,  is  merely  a  modification 
of  Baume's  pfoe-esprit,  or  hydrometer  for  liquids  lighter  than  water; 
the  zero  of  the  scale  is  the  same  as  Baume's  (10°j,  but  the  degrees 
are  not  of  the  same  value,  32°  of  Baum6's  scale  being  equal  to  30° 
Cartier.  Dorvault  gives  the  following  approximate  rule  for  conver- 
sion :  Cartier' s  degrees  may  be  converted  into  Baume's  by  subtracting 
10,  multiplying  the  remainder  by  0.08,  and  adding  the  product  to 
Cartier' s  degree. 

Baume's  degrees  may  be  converted  inro  Cartier' s  by  subtracting  10, 
multiplying  the  remainder  by  0.08,  and  subtracting  the  product  from 
Baume's  degree. 

Gay-Lussac's  centesimal  alcoholmeter  has  a  scale  divided  into  100 
unequal  degrees.  The  zero  corresponds  to  pure  water  at  15°  C.  (59°  F. ) 
and  the  100  mark  to  absolute  alcohol.  The  advantage  of  this  method 
is  that  every  intermediate  degree  expresses  the  percentage  of  pure 
alcohol  by  measure  contained  in  the  spirit.  Thus,  when  the  instru- 
ment stands  at  the  50  mark  in  an  alcoholic  liquid,  it  indicates  that 
100  measures  of  the  liquid  contain  50  of  pure  alcohol. 

Slices' s  hydrometer  is  used  in  Great  Britain  in  the  collection  of  the 
excise  revenue.  It  is  a  brass  instrument  having  a  spherical  bulb, 
with  a  weight  at  the  bottom  to  make  it  float  upright ;  the  stem  is 
divided  into  20  parte,  and  every  other  division  numbered,  from  0  to 
10.  A  series  of  nine  weights  are  furnished  with  the  instrument,  num- 
bered from  10  to  90  ;  these  are  to  be  added  to  the  weight  at  the  bottom 
to  cause  the  hydrometer  to  sink,  so  that  a  reading  may  be  had  on  the 
graduated  scale  ;  this  reading  added  to  the  number  on  the  weight  em- 
ployed, gives  a  figure  which  indicates  the  strength  of  the  spirit  by 
referring  to  a  table  which  accompanies  the  instrument. 

Jones's  hydrometer  is  similar  to  Sikes's,  but  by  many  is  regarded  as 
an  improvement  on  it. 

Dica's  hydrometer  belongs  to  the  same  class. 

TicaddelVs  hydrometer  is  frequently  employed  in  England,  and  tech- 
nical works  often  quote  the  degrees  of  this  scale.  It  is  used  for  liquids 
heavier  than  water,  and  is  graduated  so  that  the  number  of  the  de- 
gree, multiplied  by  5  and  added  to  1000,  gives  the  specific  gravity. 
Thus,  20°  Twaddell  indicates  the  specific  gravity  of  1100  or  1.100  ; 
50°  Twaddell,  1250  or  1.250. 

BecWs  hydrometer  is  rarely  used  or  referred  to.  In  this  scale  0  cor- 
responds to  the  specific  gravity  1.00,  and  30  to  that  of  0.850  ;  the 
scale  is  extended  equally  above  and  below  0.  For  tables,  see  Bay  ley's 
Chemist's  Pocket  Book,  p.  178. 

Zanetti's  hydrometers  have  a  scale  which  requires  the  addition  of  a 
cipher  to  the  number  of  the  degree  to  show  the  specific  gravity. 

2.  Hydrometers  in  which  the  depth  of  the  immersion  is  constant,  but  the  weight 
subject  to  change. 

FafirenheWs  hydrometer  was  one  of  the  first  instruments  of  this  class 

to  come  into  general  use.     Robert  Boyle  described,  however,  in  1675, 

his   "New  Essay  Instrument,"    and  Fahrenheit's    hydrometer   was 

very  similar  to  it  in  principle  ;  it  had  but  a  single  mark  on  the  stem, 

which  was  surmounted  by  a  small  scale  pan  ;  weights  were  placed  in 
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the  pan  to  cause  the  hydrometer  to  sink  to  the  mark.  Now,  as  this 
mark  indicated  the  j)oint  at  which  the  instrument  would  float  in 
at  a  given  temperature  when  certain  weights  were  placed  on 
the  pan,  it  follows  that  when  it  was  immersed  in  a  liquid 
of  different  specific  gravity  the  weights  would  have  to  be 
changed  to  float  the  instrument  to  the  fixed  mark  ;  the 
ratio  which  this  weight  bore  to  the  weight  used  for  water 
gave  the  specific  gravity. 

Nicholson' s  hydrometer  is  similar  in  principle  to  Fahr- 
enheit's, but  is  modified  so  that  it  can  be  used  for  taking 
the  specific  gravity  of  heavy  or  light  solids.  Fig.  57  is 
an  illustration  of  one  of  the  most  convenient  forms  of  the 
instrument ;  it  is  usually  made  of  brass  ;  there  is  a  single 
mark  on  the  stem  and  a  scale  pan  on  the  summit.  To  the 
lower  extremity  of  the  hydrometer  two  conical  cups  are 
attached  ;  their  apexes  are  joined  so  as  to  resemble  an 
hour  glass  ;  the  lowest  cone  has  several  apertures  at  the 
top,  to  permit  of  the  escape  of  air  when  the  instrument  is  immersed. 
The  weight  of  the  hydrometer  is  usually  so  adjusted  that  a  1000  grain 
weight  is  needed  on  the  scale  pan  to  float  it  to  the  mark  on  the  stem. 
Now,  to  take  the  specific  gravity  of  a  piece  of  zinc  weighing  less  than 
1000  grains,  the  1000  grain  weight  is  removed  from  the  pan  and  the 
piece  of  zinc  substituted  for  it,  weights  are  added  until  the  instrument 
floats  at  the  mark  on  the  stem,  and  it  is  found  that  an  addition  of  655 
grains  has  been  necessary.  It  is  evident  that  the  difference  between 
1000  and  655  gives  the  weight  in  air 
of  the  zinc,  345  grains.  The  zinc  is 
now  placed  in  the  upper  conical  cup 
and  weights  are  again  placed  upon  the 
scale  pan,  and  it  is  found  that  the  zinc 
has  lost  in  weight  50  grains  by  im- 
mersion in  water  ;  the  specific  gravity 
is  obtained  by  applying  the  well 
known  rule, — divide  the  weight  of  the 
body  by  the  loss  of  weight  in  water  : 

345 

— —  —  6.9,  sp.  gr.  of  zinc.     The  lower 

cup  is  used  for  taking  the  specific 
gravity  of  bodies  lighter  than  water, 
and  is  very  convenient,  the  weight 
of  the  hydrometer  keeping  the  light 
body  submerged  when  the  Lower  cup 
is  placed  over  it.    The  specific  gravity 

is  obtained  in  the  same  manner  as  in 
the  case  of  bodies  heavier  than  water. 
One  of  the  advantages  of  Nicholson's 
hydrometer  is  that  it  can  be  used  in 
p'lacc  of  a  balance  for  weighing  small  quantities,  as  shown  above. 

Methods  of  taking  the  Specific  Gravity  of  Small  Quantities  of  Liquids. 

Mohr's  Apparatus.-  The   illustration  of  this  apparatus  (see  Fig. 
58)  represents  an  Improved  form,  yet  it  is  quite  possible  for  a  phar- 


Fig.  58 
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macist  to  construct  one  for  himself  that  will  answer  practical  pur- 
poses.  It  will  be  noticed  that  one  end  of  the  beam  is  divided  into  ten 
equal  spaces,  and  a  small  glass  thermometer  is  Buspended  from  the 
extremity  by  a  slender  platinum  wire,  while  tin-  opposite  scale  pan  is 
so  adjusted  that  it  exactly  counterbalances  tin-  thermometer.  When 
the  thermometer  is  immersed  in  pure  water  ;it  l'5°  ('.  (77°  F.),  a 
brass  wire  weight  is  placed  upon  the  hook  at  the  end  of  the  beam, 
and  this  restores  the  equilibrium.  Jsow,  it  is  apparent  that  if  a 
lighter  liquid,  like  alcohol  at  25°  C.  (77°  F.),  is  substituted  for  the 
water,  the  equilibrium  cannot  be  maintained,  and  the  thermometer 
will  sink.  The  brass  wire  weight  is  then  to  be  moved  along  the 
beam  toward  the  central  knife  edge  until  the  balance  is  nearly  re- 
stored, and  this  point  will  be  found  at  8,  which  gives  the  first  deci- 
mal figure  ;  still  further  to  approach  the  equilibrium,  a  wire  weight, 
one-tenth  the  weight  of  the  larger  one,  is  pushed  along  the  beam  until 
it  rests  at  the  2  mark,  which  gives  the  second  decimal  figure  ;  while 
thoroughly  to  restore  the  balance  the  smallest  weight  (one-tenth  of 
the  second;  is  placed  at  5,  and  thus  the  third  decimal  figure  is  ob- 
tained, and  the  specific  gravity  of  the  alcohol  is  shown  to  be  0.825. 
Specific  gravities  of  liquids  heavier  than  water  are  obtained  in  the 
same  way,  except  that  the  large  brass  wire  weight  is  left  hanging  on 
the  hook  at  the  end  of  the  beam  and  additional  weights  are  placed 
upon  the  beam  until  equilibrium  is  restored. 

A  prescription  balance  could  be  easily  converted  into  a  Mohr's 
apparatus,  and  the  thermometer  replaced  by  a  glass  stopper  suspended 
by  a  horsehair.  The  thermometer  in  the  improved  form  of  appa- 
ratus merely  serves  to  indicate  the  temperature  and  act  as  a  conve- 
nient weight.  In  the  home  made  apparatus  especial  care  must  be 
exercised  in  adjusting  the  wire  hook  weight  so  as  exactly  to  immerse 

the  stopper  in   water   at   the 
proper  temperature. 

Westj)hal  Specific  Gravity 
Balance. — This  balance  is  more 
convenient  than  the  Mohr's 
apparatus  because  a  sliding 
weight  (see  Fig.  59)  is  used 
on  the  beam  at  the  left,  in- 
stead of  ordinary  weights   in 
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the  pan.     The  riders  have  differenl  weights,  :i>  is  the  case  in  Mohr's 
apparatus. 

GtmndPa  Method. — Gannal  suggested  a  very  convenient   modifica- 
tion of  this  method  of  taking  the  specific  gravity  ofa  liquid.     A  piece 

of  glass,  "  densimetre  hydrostatdque,"  having  the  shape  of  an  olive, 
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has  a  volume  of  10  cubic  centimeters.  This  is  suspended  from  the  hook 
at  the  end  of  the  beam  of  a  balance  by  a  horsehair  (see  Fig.  43),  and 
weights  arc  added  to  the  opposite  scale  pan  until  the  balance  is  restored; 
it  is  then  immersed  in  the  liquid,  and  the  metric  weight  required  to 
restore  the  equilibrium  gives  the  specific  gravity  without  a  calculation. 
Specific  Gravity  Pipette. — Grauer  recommends  the  use  of  a  small 
pipette  having  a  fine  orifice  at  the  lower  end,  and  at  the  upper  end  a 
short  piece  of  rubber  tube  closed  by  a  pinchcock;  a  mark  is  scratched 
on  the  pipette  to  show  a  point  to  which  a  convenient 
weight  of  water  rises  (1  Gm.);  enough  of  the  liquid  to 
be  tested  is  drawn  by  the  mouth  through  the  tube  to  rise 
to  the  mark,  and  it  is  then  closed;  the  weight  of  the 
liquid  indicates  its  specific  gravity. 

Rousseau's  Densimeter. — This  ingenious  instrument  is 
constructed  upon  the  plan  of  an  hydrometer  (see  Fig. 
60).  The  stem  from  B  to  C  is  divided  into  20  equal 
parts;  the  cup-shaped  tube  upon  the  summit  of  the  stem 
holds  exactly  1  cubic  centimeter.  When  the  densimeter 
is  floated  in  water  at  the  proper  temperature,  it  sinks 
to  the  point  C  at  the  bottom  of  the  stem;  when  the  cup 
is  filled  with  water  to  the  cubic  centimeter  mark,  it 
causes  the  instrument  to  sink  to  the  point  B;  this  space, 
B  C,  being  divided  into  20  equal  parts,  it  follows 
that  each  division  corresponds  to  -fa  of  a  gramme,  or 
0.05  Gm.  If  one  Cc.  of  oil  of  rose  were  placed  in  the  cup, 
it  would  sink  the  densimeter  to  17.2  divisions  of  the  scale;  then 
17.2X0.05  =  0.860,  the  specific  gravity  of  oil  of  rose. 

Table  giving  the  Specific  Gravities  of  Pharmacopceial   Substances  arranged   in  the 
Order  of  their  Densities  at  25°  C.  (77°  F.) 

Weight  of  one 
Official  Name  Specific  Gravity  Fluidounce  in 

grains 

Benzinum  Purification 0.638-0.660  290.0-500.0 

.Ether 0.713-0.716  324.1-325.5 

Collodium 0.765-0.775  347.8-352.3 

Acetonum about  0.790  359.1 

Alcohol  Dehydratum,  15.6°  C.  (60°  F.) 0.798  362.8 

Spiritus  Glyccrylis  Nitratis 0.814-0.820  370.0-372.7 

Alcohol,  15.6°  C.  (60°  F.) 0.816  370.9 

Petrolatum,  60°  C.  (140°  F.)      0.820-0.865 

Spiritus  Athens  Nitrosi 0.823  374.1 

Petrolatum  Liquidum 0.828-0.905  376.4    111  A 

Oleum  Aurantii 0.842-0.846  382.7  384.6 

Limonia 0.861-0.86B  386.8-388.7 

I'm.  Pumffionia 0.863-0.869  387.7  396.0 

Junipori 0.854-0.S79  388.2  399.fi 

TeretnnthixuB  Rectifiartum 0.866-0.865  389.1  393.2 

Myristica) 0.869-0.924  390.6-420.0 

Terebenum 0.860-0.865  390.9-393.2 

Oleum  TerebinthinsB 0.860-0.S7H  390.9-396.fi 

Coriandri 0.S63-0.875  392:;  397.7 

Amyli.s  Nitrii 0.865-0.875  393.2  397.7 

Oleum  Lavandulae 0.875-0.888  397.8-403.6 

Rosmarini 0.894-0.912  406.4-414.6 
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Table  giving  the  Specific  Gravities  of  Pharmacopoeia!  Substances   arranged  in  the 
Order  of  their  Densities  at  25°  C.  (77°  F.)—  Continued. 


Official  Name  Specific  Gravity 

Oleum  Thymi 0.894-O.930 

Acidum  Oleicum 0.895 

Oleum  Mentha  Piperita; 0.89G-0.908 

Aqua  Ammonia;  Fortior 0.897 

Paraffinum 0.900 

Spiritus  Ammonia;  Aromaticus 0.900 

Oleum  Cari 0.900-0.910 

Eucalypti 0.905-0.925 

Cubeba; 0.905-0.925 

Amygdala;  Expressum 0.910-0.915 

Oliva; 0.910-0.915 

Cajuputi 0.912-0.925 

Gossypii  Seminis 0.915-0.921 

Sesami 0.916-0.921 

Mentha;  Viridis 0.917-0.934 

Morrhuse 0.918-0.922 

iEthylis  Chloridum,  0°  C.  (32°  F.) 0.921 

Eucalyptol 0.921-0.923 

Oleum  Lini 0.925-0.935 

Acidum  Sulphuricum  Aromaticum 0.933 

Alcohol  Dilutum,  15.6°  C.  (60°  F.) 0.935-0.937 

Oleum  Tiglii 0.935-0.950 

Cetaccum 0.938-0.944 

Copaiba 0.940-0.995 

Oleum  Ricini 0.945-0.965 

Cera  Alba 0.950-0.960 

Flava 0.950-0.960 

Oleum  Fceniculi 0.953-0.973 

Chenopodii 0.955-0.980 

Aqua  Ammonia; 0.958 

Oleum  Picis  Liquid*  Rectificatum 0.960-0.990 

Santali 0.965-0.980 

Theobromatis 0.973 

Anisi 0.978-0.988 

Cadinum 0.9S0-1.055 

Camphora 0.990 

Paraldehydum      0.990 

Aqua  Destillata 1.000 

Tinctura  Ferri  Chloridi 1.00 

Acidum  Aceticum  Dilutum 1.008 

Oleum  Sinapis  Volatile 1.013-1.020 

Fel  Bovis 1.015-1.025 

Oleum  Pimcntse 1.018-1.048 

Cresol 1.030-1.038 

Oleum  Amygdalae  Amara; 1.03S-1.060 

Oleum  Caryophylli 1.03S- 1.060 

Liquor  Ferri  et  Ammonii  Acetatis 1.039 

Acidum  Hypophosphorosum  Dilutum 1.042 


Weight  of  one 

Fluidounce  in 

grains 

406.4-422.7 
406.8 

407.3-412.7 
407.7 

409.1 

409.1-413.7 

411.4-420.5 

411  4-420,5 

413.7-415.9 

413.7-415.9 

414.5-420.5 

415.9-418.7 

416.4-418.7 

416.8-424.5 

417.3-419.1 

418.7 

418.7-419.6 

420.5-425.0 

424.1 

425.0-425.9 

425.0-431.8 

427.3-452.3 
429.6-438.7 


433.2-442.3 

434.1-445.5 

435.5 

436.4-450.0 

43S.7-445.5 

444.5-449.1 
445.5-479.6 

450.0 
454.6 
454.6 
458.2 
460.5-463.7 

462.7-476.4 
468.3-471.8 

471.8-481.8 
471.9-481.8 
472.3 
473.7 
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Table  giving  the  Specific  Gravities  of  Pharmacopoeia!  Substances  arranged   in    the 

Order  of  their  Densities  at  25°  C.  (77°  F.)—  Continued. 

Weight  of  one 

Official  Name                                            Specific  Gravity  Fluidounce  in 

grains 

Acidum  Aceticum 1.045  475.0 

Benzaklehydum 1.045  475.0 

Oleum  Cassia 1.045-1.063  475.0-483.2 

Liquor  Potassii  Hydroxidi 1.046  475.5 

Acidum  Aceticum  Glaciale 1.047-1.050  475.9-477.3 

Hydrochloricum  Dilutum 1.049  476.8 

Liquor  Sodii  Hydroxidi 1.056  480.0 

Acidum  Phosphoricum  Dilutum 1.057  480.5 

Eugenol 1.064-1.070  483.6-486.4 

Phenol  Li quef actum 1.065  484.1 

Oleum  Sassafras 1.065-1.077  484.1-489.6 

Acidum  Sulphuricum  Dilutum 1.067  485.0 

Creosotum 1.073  487.8 

Acidum  Hydrobromicum  Dilutum 1.076  489.1 

Mel  (diluted  with  2  parts  of  water) 1.099  499.6 

Acidum  Hydriodicum  Dilutum 1.100  500.0 

Guaiacol 1.110-1.114  504.6-506.4 

Acidum  Hypophosphorosum 1.130  513.7 

Balsamum  Peruvianum 1.130-1.160  513.7-527.3 

Creosoti  Carbonas 1.145-1.170  520.5-531.8 

Acidum  Hydrochloricum 1.155         .  525.1 

Methylis  Salicylas  (natural) 1.172-1.182  532.8-537.3 

Methylis  Salicylas  (synthetic) 1.180-1.185  536.4-538.7 

Acidum  Lacticum 1.206  548.2 

Syrupus  Acidi  Hydriodici 1.215  552.3 

Liquor  Plumbi  Subacetatis 1.245  565.9 

Glycerinum 1.249  567.8 

Liquor  Ferri  Chloridi 1.29-1.32  586.4-600.1 

Syrupus 1.313  596.8 

Ferri  Iodidi 1.35  613.7 

Mel 1.370  622.8 

Acidum  Nitricum 1.403  637.8 

Liquor  Ferri  Tersulphatis 1.432  650.9 

Chloroformum 1.474-1.478  670.0-671.9 

Liquor  Zinci  Chloridi 1.548  703.7 

Ferri  Subsulphatis 1.548  703.7 

Acidum  Phosphoricum 1.72  781.9 

Phosphorus 1.S30 

Acidum  Sulphuricum 1.83  831.9 

Bromoformum 2.595-2.620  1179.6-1191.0 

Iodum,  17°  C.  (62.6°  F.) 4.66 

Hydrargyrum 13.5  6137.1 

Specific  Volume 
Specific  volume  in  pharmacy  may  be  defined  cm  the  volume  of  one  body 
mm/Hired  with  the  volume  of  an  equal  weight  <>f  another  body  selected  as 
the  standard,  both  bodies  having  the  same  temperature.    It  is  directly  the 
opposite  of  specific  gravity.    The  temperature  chosen  is  usually  25° 

C.   (77°  P.).     1.     To  obtain  the   specific   volume   of  a  liquid. —  Rule, 
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Divide  the  volume  of  the  given  weight  of  the  liquid  by  the  volume 
of  an  equal  weight  of  water,  or  divide  the  specific;  gravity  of  water 
(1.000)  by  the  specific  gravity  of  the  liquid.  Ex.  1403  Gm.  of  nitric 
acid  measure  1000  mils  and  1403  Gm.  of  water  measure  1403  mils; 

1000 
then =  0. 7127,  sp.  vol.  of  nitric  acid.     2.    To  obtain  the  volume  of 

1403  '  J 

a  given  weight  of  a  liquid. — Rule,  Multiply  the  volume  of  an  equal 
weight  of  water  by  the  specific  volume  of  the  liquid.  Ex.  How 
many  ll.  oz.  are  there  in  100  oz.  av.  of  nitric  acid  ?  100  oz.  av.  of 
water  measure  96.21  fl.  oz.  ;  then  96.21  X  0.7127  =  68.56+  fl.  oz. 
of  nitric  acid. 

Very  early  in  the  tyro's  experience  the  fact  is  recognized  that 
pound  bottles  designed  for  different  liquids  vary  in  size,  a  pint  bottle, 
for  instance,  of  water  (which  may  be  regarded  as  a  rough  standard) 
holding  about  a  pound  avoirdupois  ;  the  same  bottle,  however,  would 
only  be  four-fifths  full  if  a  pound  of  glycerin  were  poured  into  it,  and 
two-thirds  full  if  chloroform  were  used,  while  a  pound  of  petroleum 
benzin  would  fill  the  pint  bottle,  and  there  would  be  almost  enough 
to  spare  to  fill  another  pint  bottle.  A  bottle  which  would  hold  a 
pound  of  ether  would  hold  two  pounds  of  chloroform,  and  a  pint 
bottle  holding  one  pound  of  water  holds  fourteen  pounds  of  mercury. 
These  facts  are,  of  course,  capable  of  the  explanation  that  the  specific 
volumes  of  liquids  lighter  than  water  are  greater  than  that  of  water, 
while  those  of  liquids  heavier  than  water  are  less.  An  instructive 
and  useful  bottle  may  be  made  by  selecting  a  flask  with  a  long  and 
not  very  narrow  neck  (see  Fig.  61),  the  bulb  of  which  would  hold 
about  100  mils  of  water  at  4°  C;  if  the  neck  would 
hold  about  50  mils  of  the  same  liquid  at  the  same  tern-  FlG-  61 
perature,  and  a  mark  was  made  at  the  100  mil  point 
and  the  tube  graduated  from  100  mils  to  150  mils,  it 
would  follow  that  in  order  to  find  the  specific  volume 
of  any  lighter  liquid  within  the  capacity  of  the  bottle, 
all  that  would  be  necessary  would  be  to  pour  into  the 
flask  100  Gm.  of  such  liquid  at  the  proper  temperature 
and  read  off  the  point  to  which  the  liquid  rises.  A 
bottle  to  be  used  for  heavy  liquids  would  have  the  100 
mil  mark  at  the  top  of  the  neck  and  the  mil  grad- 
uations below  decrease  in  value.  A  bottle  of  limited 
range  may  be  constructed  having  the  100  mil  mark 
half  way  between  the  top  of  the  bulb  and  the  top  of  the  BpedHc  vuiume 
neck.     That  specific  volume  is  the  antithesis  of  specific  tuttle 

gravity  is  shown  by  the  fact  that  in  order  to  obtain  the  specific  volume 
of  a  liquid  the  measure  of  a  given  weight  of  the  liquid  is  divided  by 
the  measure  of  an  equal  weight  of  water,  and  as  has  been  shown 
heretofore)  specific  gravity  is  obtained  by  dividing  the  weighl  of  a 
given  measure  of  the  liquid  by  the  weight  of  an  equal  measure  01 
water;  therefore  it  follows  thai  when  the  specific  volume  of  a  liquid 
is  multiplied  by  its  specific  gravity  the  product  must  be  1,  or  the 
specific  gravity  of  water. 
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Weight  and  Volume  Relations,  U.  S.  P.  IX 


Specific 

Weight  of  1 

Weight  of 

gravity 

U.S.  gallon 

100  fluid- 

Weight  of 

Volume  in 

Volume  in 

Volume  in 

true 

Specific 

in  pounds 

ounces 

1  fluidounce 

U.  S.  gallons 

fluidounces 

fluidounces 

25°  C 

volume. 

avoirdupois 
in  air. 

in  ounces 
avoirdupois. 

in  grains. 

of  100  lbs. 
avoirdupois. 

of  100  ozs. 
avoirdupois. 

of  1000 

25°  C. 

grains. 

0.70 

1.4286 

5.816 

72.70 

318.0 

17.195 

137.56 

3.144 

0.71 

1.4085 

5.899 

73.74 

322.6 

16.953 

135.62 

3.100 

0.72 

1.3889 

5.982 

74.78 

327.1 

16.717 

133.7:; 

3.057 

0.73 

1.3699 

6.065 

75.82 

331.7 

16.487 

131.90 

3.015 

0.74 

1.3514 

6.149 

76.86 

336.2 

16.264 

130.11 

2.974 

0.75 

1.3333 

6.232 

77.90 

340.8 

16.047 

128.38 

2.934 

0.76 

1.3158 

6.315 

78.94 

345.3 

15.836 

126.69 

2.896 

0.77 

1.2987 

6.398 

79.98 

349.9 

15.630 

125.04 

2.858 

0.78 

1.2821 

6.481 

81.02 

354.5 

15.429 

123.43 

2.821 

0.79 

1.2658 

6.565 

82.06 

359.0 

15.233 

121.87 

2.786 

0.80 

1.2500 

6.648 

83.10 

363.6 

15.043 

120.34 

2.751 

0.81 

1.2346 

6.731 

84.14 

368.1 

14.857 

118.85 

2.717 

0.82 

1.2195 

6.814 

85.18 

372.7 

14.675 

117.40 

2.684 

0.83 

1.2048 

6.897 

86.22 

377.2 

14.496 

115.99 

2.651 

0.84 

1.1905 

6.981 

87.26 

381.8 

14.325 

114.60 

2.620 

0.85 

1.1765 

7.064 

88.30 

386.3 

14.157 

113.25 

2.589 

0.86 

1.1628 

7.147 

89.34 

390.9 

13.992 

111.93 

2.559 

0.87 

1.1494 

7.230 

90.38 

395.4 

13.831 

-110.65 

2.529 

0.88 

1.1364 

7.314 

91.42 

400.0 

13.673 

109.39 

2.500 

0.89 

1.1236 

7.397 

92.46 

404.5 

13.520 

108.16 

2.472 

0.90 

1.1111 

7.480 

93.50 

409.1 

13.369 

106.95 

2.445 

0.91 

1.0989 

7.563 

94.54 

413.6 

13.222 

105.78 

2.418 

0.92 

1.0870 

7.646 

95.5S 

418.2 

13.078 

104.62 

2.391 

0.93 

1.0753 

7.730 

96.62 

422.7 

12.937 

103.50 

2.366 

0.94 

1.0638 

7.813 

97.66 

427.3 

12.799 

102.40 

2.341 

0.95 

1.0526 

7.896 

98.70 

431.8 

12.666 

101.32 

2.316 

0.96 

1.0417 

7.979 

99.74 

436.4 

12.532 

100.26 

2.292 

0.97 

1.0309 

8.063 

100.78 

440.9 

12.403 

99.23 

2.268 

0.98 

1.0204 

8.146 

101.82 

445.5 

12.276 

98.21 

2.245 

0.99 

1.0101 

8.229 

102.86 

450.0 

12.152 

97.22 

2.222 

1.00 

1.0000 

8.312 

103.90 

454.6 

12.031 

96.24 

2.200 

1.02 

0.9804 

8.479 

105.98 

463.7 

11.794 

94.36 

2.157 

1.04 

0.9615 

8.645 

108.06 

472.8 

11.567 

92.54 

2.115 

1.06 

0.9434 

8.812 

110.14 

481.9 

11.349 

90.79 

2.075 

1.08 

0.9259 

8.978 

112.22 

491.0 

11.138 

89.11 

2.037 

1.10 

0.9091 

9.144 

114.31 

500.1 

10.936 

87.49 

2.000 

1.12 

0.8929 

9.311 

116.39 

509.2 

10.740 

85.92 

l.<!64 

1.14 

0.8772 

9.177 

118.47 

518.3 

10.662 

sill 

1 .929 

1.16 

0.8621 

9.01 1 

120.55 

527.4 

10.370 

82.96 

L.896 

1.18 

0.8475 

9.810 

122.63 

536.5 

10.194 

81.55 

L.864 

1.20 

0.8333 

9  977 

124.71 

545.6 

10.02 1 

80.19 

l  833 

1.22 

0.811(7 

10.143 

126.79 

554.7 

9  B69 

78.87 

1.803 

1.24 

0.8(X>.-. 

10.309 

1JS.S7 

',r,:',.  s 

9  7(X) 

77.C>0 

1  771 

1.26 

0.7987 

10.476 

130.96 

572.9 

9.546 

7t',:;7 

1.746 

1.28 

0.7813 

10.642 

1 

133.03 

582.0 

9.396 

7.-..17 

1.718 
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Weight  and  Volume  Relations,  U.  S.  P.  IX — Continued. 


Specific 

Weight  of  1 

Weight  of 

gravity 

U..S  gallon 

100  fluid- 

Weight  of 

Volume  in 

Volume  in 

Volume  in 

true 

Specific 

in  pounds 

ounces 

1  fluidounce 

U.  .S.  gallon* 

fluidounces 

fluidounces 

25°  C. 

volume. 

avoirdupois 

in  ounces 

in  grains. 

of  100  lbs. 

of  100  on. 

of  1000 

25°  C. 

in  air. 

avoirdupois. 

avoirdupois. 

avoirdupois. 

grains. 

1.30 

0.7692 

10.809 

135.11 

591.1 

9.252 

74.01 

1.692 

1.32 

0.7576 

10.975 

137.19 

600.2 

9.111 

72.89 

1.666 

1.34 

0.7463 

11.142 

139.27 

609.3 

8.975 

71.80 

1.641 

1.36 

0.7353 

11.308 

141.35 

618.4 

8.843 

70.75 

1.617 

1.38 

0.7246 

11.475 

143.43 

627.5 

8.715 

69.72 

1.594 

1.40 

0.7143 

11.641 

145.51 

/636.6 

8.590 

68.72 

1.571 

1.42 

0.7042 

11.807 

147.59 

,645.7 

8.469 

67.75 

1.549 

1.44 

0.6944 

11.974 

149.67 

654.8 

'8.352 

66.81 

1.527 

1.46 

0.6849 

12.140 

151.75 

663.9 

8.237 

65.90 

1.506 

1.48 

0.6757 

12.307 

153.83 

673.0 

8.126 

65.01 

1.486 

1.50 

0.6667 

12.473 

155.92 

682.1 

8.017 

64.13 

1.466 

1.52 

0.6579 

12.640 

158.00 

691.2 

7.912 

63.29 

1.447 

1.54 

0.6494 

12.806 

160.08 

700.3 

7.809 

62.47 

1.428 

1.56 

C.6410 

12.973 

162.16 

709.4 

7.709 

61.67 

1.410 

1.58 

0.6329 

13.139 

164.24 

718.5 

7.611 

60.89 

1.392 

1.60 

0.6250 

13.305 

166.32 

727.6 

7.516 

60.13 

1.374 

1.62 

0.6173 

13.472 

168.40 

736.7 

7.423 

59.38 

1.357 

1.64 

0.6098 

13.638 

170.48 

745.8 

7.332 

58.66 

1.341 

1.66 

0.6024 

13.805 

172.56 

754.9 

7.244 

57.95 

1.325 

1.68 

0.5952 

13.971 

174.64 

764.1 

7.158 

57.26 

1.309 

1.70 

0.5882 

14.138 

176.72 

773.2 

7.073 

56.59 

1.293 

1.72 

0.5814 

14.304 

178.80 

762.3 

6.991 

55.93 

1.278 

1.74 

0.5747 

14.470 

180.88 

791.4 

6.911 

55.29 

1.264 

1.76 

0.5682 

14.637 

182.96 

800.5 

6.832 

54.66 

1.249 

1.78 

0.5618 

14.803 

185.04 

809.6 

6.755 

54.04 

1.235 

1.80 

0.5556 

14.970 

187.12 

818.7 

6.680 

53.44 

1.222 

1.82 

0.5495 

15.136 

189.20 

^827.8 

6.607 

52.85 

1.208 

1.84 

0.5435 

15.302 

191.28 

836.9 

6.535 

52.28 

1.195 

1.86 

0.5376 

15.469 

193.36 

846.0 

6.465 

51.72 

1.182 

1.88 

0.5319 

15.636 

195.44 

855.1 

6.396 

51.17 

1.170 

1.90 

0.5263 

15.802 

197.53 

864.2 

6.328 

50.63 

1.157 

1.92 

0.5208 

15.968 

199.61 

873.3 

6.262 

50.10 

1.145 

1.94 

0.5155 

16.135 

201.69 

882.4 

6.198 

49.58 

1.133 

1.96 

0.5102 

16.301 

203.77 

891.5 

6.135 

49.08 

1.122 

1.98 

0.5051 

16.468 

205.85 

900.6 

6.073 

48.58 

1.110 

2.00 

0.5000 

16.634 

207.93 

909.7 

6.012 

48.09 

1.100 

PRACTICAL  PROBLEMS  AND  EXERCISES 

Illustrating  the  Uses  of  Weights,  Measures,  Specific  Gravity,  and  Specific  Volume 

(The  answers  to  these  questions  will  be  found  on  pagr  108) 


1.  If  Dover's  powder  contains  one  grain  of  powdered  ipecac,  one  grain  of  pow- 
dered opium,  and  eight  grains  of  powdered  sugar  of  milk,  now  much  of  each  ingre- 
dient will  be  needed  to  make  one  pound  (av.)? 
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2.  What  is  the  percentage  of  each  ingredient  in  Dover's  powder? 

3.  Add  the  following  together,  giving  the  answer  in  grains:    5  iv,  9  ii,  5  vi, 
2oz. 

4.  Subtract  5  x  from  10  oz. 

5.  How  much  postage  would  be  required  to  send  a  book,  weighing  4  lb.  3  oz.,  to 
Brazil,  the  rate  being  one  cent  for  each  2  oz.  or  fraction? 

6.  How  many  fluidounces  are  there  in  a  wine  gallon? 

7.  How  many  minims  are  there  in  a  pint? 

8.  In  an  Imperial  pint? 

9.  How  many  grains  are  there  in4oz.  av.  of  water?    10.  In  f  5  iv?   11.  In  5  iv? 

12.  How  many  wine  gallons  are  there  in  40  Imperial  gallons? 

13.  How  many  avoirdupois  pounds  in  5  wine  gallons  of  water? 

14.  How  many  fluidrachms  in  an  Imperial  half-pint  of  water? 

15.  A  physician  ordered,  as  an  application  to  a  burn,  4  tablespoon fuls  of  linseed 
oil  to  be  mixed  with  a  teacupful  of  lime  water.  What  are  the  equivalent  quantities 
in  apothecaries  measure? 

16.  A  traveller  was  ordered  by  his  physician  to  take  with  him  on  a  journey 
enough  of  a  quinine  mixture  to  last  five  weeks,  taking  one  teaspoonful  three  times 
a  day  for  the  first  week,  one  twice  a  day  for  the  second  week,  one  once  a  day  for 
the  third  week,  one  four  times  during  the  fourth  week,  and  one  twice  during  the 
fifth  week.  How  many  fluidounces  of  the  mixture  must  the  apothecary  compound 
for  him? 

17.  A  physician  wants  a  pharmacist  to  make  him  one  fluidounce  of  a  one  per 
cent,  aqueous  solution  of  cocaine  hydrochloride.    How  will  he  do  it? 

18.  How  much  quinine,  strychnine,  and  ferric  phosphate  would  be  required  to 
make  a  pint  of  elixir  of  iron,  quinine,  and  strychnine  phosphates,  so  that  each 
teaspoonful  of  finished  elixir  should  contain  ^  of  a  grain  of  strychnine,  one  grain 
of  quinine,  and  two  grains  of  ferric  phosphate? 

19.  What  would  an  Imperial  gallon  of  rose  water  cost  at  the  rate  of  12  cents  a 
pound  (av.)? 

20.  A  merchant  offered  to  exchange  2  oz.  of  musk,  valued  at  4  cents  per  grain, 
for  20  Imperial  gallons  of  orange  flower  water,  valued  at  17  cents  per  pound.  How 
much  would  he  gain  or  lose? 

21.  Express  the  following  :  7.5  meters  in  millimeters.  22.  806.23  centimeters  in 
meters.  23.  Six  meters  and  three  decimeters.  24.  Twelve  meters,  five  decimeters, 
four  centimeters,  and  three  millimeters.  25.  Twelve  thousand  five  hundred  and 
forty-three  millimeters. 

26.  Write  one  meter  and  one  millimeter.     27.  Read  25  Dm.     28.  Read  25  dm. 

29.  Is  the  equivalent  number  of  centimeters  usually  read  in  practice  instead  of 
using  the  term  decimeters? 

30.  Read  1.2  M. 

31.  How  does  this  practice  resemble  that  in  daily  use  in  relation  to  our  decimal 
system  of  coinage?     (Sec  No.  30.) 

32.  Road  4263.67S  M. 

33.  Add  816  cm.,  732  dm.,  and  36  mm. 

34.  What  is  the  difference  in  length  between  two  roots,  one  being  5  cm.  long, 
and  the  other  65  mm.  long? 

35.  Divide  3784.128  M.  by  8. 

36.  How  many  square  millimeters  are  there  in  5  square  centimeters? 

Note. — In  square  measure  length  is  multiplied  by  width  (10X10  =  100),  hence 
each  denomination  IS  increased  or  decreased  by  100  instead  of  by  10;  two  decimal 
places  are  therefore  required  to  express  square  measure. 

37.  Write  eight  sq.  meters,  thirty-six  sq.  decimeters. 

38.  Write  eighl  sq.  meters,  thirty-six  sq.  decimeters,  eight  sq.  centimeters. 

39.  Write  three  sq.  M.,  three  sq.  dm.,  three  sq.  cm.,  three  sq.  mm. 

40.  Express  in  figures  twenty  sq.  millimeters,  twenty  sq.  centimeters,  twenty  sq. 

decimeters,  twenty  sq,  meter-. 

41.  Express  in  figures  five  hundred  sq.  meters,  five  hundred  sq.  decimeters,  five 

hundred  sq.  millimeters. 

42.  How  many  mils  in  a  cubic  meter'.' 

\.,ii  .      In  OUbic  measure  length  is  multiplied  by  width  and  this  by  thickness, 

10X10X10  =  1000;  so  that   three  de  imal  places  are  required  to  express  cubic 
measure. 
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43.  Express  in  figures  sixty-three  cubic  meters,  sixty-three  cubic  decimeters, 
sixty-three  cubic  centimeters,  sixty-three  cubic  millimeters. 

44.  How  many  mils  in  a  liter? 

45.  What  metric  measure  of  capacity  corresponds  with  a  cubic  decimeter? 

46.  How  many  100- mil  bottles  will  be  required  to  hold  five  liters  of  water? 

47.  A  drug  merchant  having  purchased  a  cubic  meter  of  olive  oil,  sold  from  it  at 
different  times  100  liters,  87  liters,  375  mils,  638  liters.    How  much  had  he  left? 

48.  In  making  one  kilo  of  U.  S.  1880  compound  spirit  of  juniper,  how  many 
grammes  of  each  ingredient  would  be  required,  the  formula  being  as  follows:  Oil 
of  juniper  10  parts,  oil  of  caraway  1  part,  oil  of  fennel  1  part,  alcohol  3000  parts, 
water  1988  parts? 

49.  How  many  grains  of  each  ingredient  would  be  required  to  make  one  pound 
avoir.?     (See  No.  48.) 

50.  What  percentage  of  an  avoirdupois  pound  is  a  troy  pound? 

51.  How  much  water  must  be  added  to  a  pint  of  solution  of  ferric  chloride  (con- 
taining 37.8  per  cent,  of  anhydrous  salt,  specific  gravity  1.387)  to  make  the  solution 
contain  10  per  cent,  of  anhydrous  salt? 

52.  How  much  of  the  above  solution  of  ferric  chloride  and  how  much  water  must 
be  used  to  make  a  pint  of  solution  containing  20  per  cent.?    (See  No.  51.) 

53.  If  moist  opium  containing  104  per  cent,  morphine  loses  30  per  cent,  of  its 
weight  by  drying,  how  much  morphine  per  cent,  will  it  contain  when  dry? 

54.  If  one  pint  of  a  solution  contain  704  grains,  how  much  is  there  in  each 
fluidrachm? 

55.  If  one  fluidrachm  of  a  solution  contain  3^  grains,  how  much  is  there  in  14J 
fluidounces? 

56.  If  8  fluidounces  contain  240  doses,  how  much  in  each  dose? 

57.  How  many  doses  of  12^  minims  in  12}  fluidounces? 

58.  If  96  minims  of  water  will  dissolve  7|  grains  of  salt,  how  much  will  one  pint 
dissolve? 

59.  How  much  will  one  pound  avoirdupois  dissolve?    (See  No.  58.) 

60.  How  much  will  one  pound  troy  dissolve?    (See  No.  58.) 

61.  If  Liquor  Acidi  Arsenosi  contains  37  grains  of  arsenic  trioxide  in  8  fluid- 
ounces,  what  fraction  of  a  grain  (exactly)  is  there  in  a  fluidrachm? 

62.  If  Liquor  Ferri  Citratis  (U.  S.  P.  1890)  (specific  gravity  1.250)  contains  35.5 
per  cent,  of  anhydrous  salt,  how  much  of  the  anhydrous  salt  is  contained  in  1  pint? 

63.  How  much  in  one  fluidrachm?    (See  No.  62.) 

64.  If  Liquor  Ferri  Nitratis  (U.  S.  P.  1890)  contains  6  percent,  of  anhydrous  salt 
(specific  gravity  1.050),  how  much  of  the  salt  is  there  in  each  fluidounce? 

65.  If  Liquor  Ferri  Subsulphatis  (specific  gravity  1.548)  contains  43.7  per  cent,  of 
basic  ferric  sulphate,  how  much  of  the  salt  is  contained  in  one  pound  avoirdupois? 

66.  How  much  in  one  pint?    (See  No.  65.) 

67.  How  much  in  one  fluidrachm?    (See  No.  65.) 

68.  How  many  minims  would  contain  10  grains?    (See  No.  65.) 

69.  Liquor  Ferri  Tersulphatis  (specific  gravity  1.432)  contains  36  per  cent,  of 
normal  ferric  sulphate.     How  much  in  Oi? 

70.  If  Liquor  Acidi  Arsenosi  contains  74  grains  of  arsenic  trioxide  in  Oi,  what 
quantity  of  the  liquid  contains  one  grain? 

71.  How  many  pills  of  235  mgm.  can  be  made  from  a  mass  weighing  423  grammes? 

72.  How  many  cubic  inches  are  there  in  one  liter  (1  liter  =  2.1134  pints)? 

73.  What  part  of  a  liter  is  a  pint  (to  four  decimal  places)? 

74.  How  many  mils  in  a  cubic  foot  (1  mil  being  equal  to  0.061025  cubic  inches)? 

75.  How  many  mils  in  a  quart  (1  L.  =33.815  fl.  oz.)? 

76.  How  many  pints  in  one  cubic  meter  (1  deciliter  being  equal  to  3.3815  fluid- 
ounces)? 

77.  How  many  fluidrachms  in  a  liter? 

78.  How  many  grammes  in  one  pound  avoirdupois? 

79.  How  many  grammes  in  a  quart  of  a  liquid  of  specific  gravity  1.45  (1  gramme  = 
15.432  grains)? 

80.  How  many  milligrammes  in  one  pound  troy? 

81.  How  many  centimeters  in  one  yard  (1  mm.  =0.03937  inch)? 

82.  What  is  the  weight  in  grammes  of  14  mils  of  mercury,  its  specific  gravity 
being  13.5? 

83.  What  is  the  weight  in  grammes  of  555  mils  of  sulphuric  acid  of  specific  gravity 
1.84? 

83a.  What  is  its  weight  in  kilogrammes?    (See  No.  83.) 
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836.  What  is  its  weight  in  milligrammes?    (See  No.  83.) 

84.  How  many  meters  are  there  in  a  mile  (1  meter  =  39.37043  inches)? 

85.  How  many  inches  in  1833  centimeters? 

86.  How  many  grains  of  compound  extract  of  colocynth  are  required  to  make 
144  compound  cathartic  pills  (there  being  62  grs.  in  50  pills)? 

87.  How  much  jalap  is  contained  in  one  pound  avoirdupois  of  compound  pow- 
der of  jalap  (the  official  process  ordering  35  parts  in  100J? 

88.  What  percentage  must  be  added  to  400  minims  to  bring  the  measure  up  to 
one  fluidounce? 

89.  If  32.4  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill  in 
grains? 

90.  If  46.656  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill 
in  grammes?     What  in  grains? 

91.  How  much  valerian  must  be  used  to  make  4  pints  of  tincture,  so  that  eacn 
fluidrachm  shall  represent  10£  grains? 

92.  If  a  Seidlitz  powder  is  composed  of  35  grains  of  tartaric  acid,  40  grains 
sodium  bicarbonate,  and  120  grains  Rochelle  salt,  how  much  Rochelle  salt  must 
be  used  to  make  enough  Seidlitz  mixture  to  put  up  one  gross  of  boxes  of  Seidlitz 
powders,  each  box  to  contain  ten  doses? 

93.  How  much  sodium  bicarbonate?    (See  No.  92.) 

94.  How  much  tartaric  acid?    (See  No.  92.) 

95.  How  many  deciliters  of  oil  (specific  gravity  0.905)  will  a  bottle  hold  which 
weighs,  when  full  of  water,  1050.5  Gm.,  the  weight  of  the  bottle  being  610.5  Gm.? 

96.  If  a  body  weighs  2.31  kilogrammes  in  air  and  1.76  kilogrammes  in  water, 
what  is  its  specific  gravity? 

97.  A  piece  of  lead  weighs  148.392  pounds,  and  measures  12  incnes  long,  6  inches 
wide,  and  5  inches  thick  (cu.  in.  water  =  252.  +gr.).    What  is  its  specific  gravity? 

98.  A  piece  of  zinc  weighs  in  air  77.88  grains,  in  water  65.88  grains.  What  is  its 
specific  gravity? 

99.  What  is  its  specific  volume?    (See  No.  98.) 

100.  What  is  the  weight  of  a  piece  of  iron  measuring  50  cm.  long,  6  cm.  wide, 
and  2  cm.  thick,  its  specific  gravity  being  7.8? 

101.  What  is  the  length  of  a  bar  of  iron  8  cm.  wide,  5  cm.  thick,  its  specific  grav- 
ity being  7.8  and  its  weight  195  kilogrammes? 

102.  What  is  the  weight  of  a  piece  of  iron  measuring  4  decimeters  long  by  1 
decimeter  wide  and  7  centimeters  thick  (specific  gravity  7.8)? 

103.  One  pound  av.  of  lead  shot  is  put  into  a  bottle,  and  it  is  then  filled  with 
water  and  found  to  weigh  25566  grains  (the  bottle  when  filled  with  water  alone 
weighs  19174  gr.).    What  is  the  specific  gravity  of  the  lead  shot? 

104.  What  is  the  specific  gravity Jof  a  substance  of  which  9.7  mils  equal  40.74  Gm.? 

105.  What  is  the  specific  gravity  of  a  liquid  of  which  one  pound  avoirdupois 
will  measure  one  pint? 

106.  If  52.98  mils  of  a  liquid  weigh  1207  grains,  what  is  its  specific  gravity,  and 
what  is  the  liquid  (Oi  =473.18  mils)? 

107.  If  65.008  mils  of  a  liquid  weigh  1250  grains,  what  is  its  specific  gravity, 
and  what  is  the  liquid? 

108.  What  is  the  weight  in  grammes  of  one  pint  of  glycerin  (Oi  =473.18  mils)? 

109.  What  is  the  weight  in  grammes  of  one  fluidounce  of  glycerin? 

110.  What  is  the  weight  of  Oi  chloroform  in  grammes  (specific  gravity  1.476)? 

111.  What  is  the  weight  of  one  fluidounce  of  chloroform  in  grammes? 

112.  What  part  of  a  liter  is  a  pint  (to  four  decimal  places)? 

113.  What  part  of  a  gallon  is  a  fluidrachm? 

114.  What  part  of  a  gallon  are  32  minims? 

115.  What  part  of  one  pound  avoirdupois  are  1 J  ounces  troy? 

116.  What  is  the  specific  gravity  of  a  piece  of  wood  which  weighs  in  air  177.45 
grains?  A  piece  of  brass  weighs  68.25  grains  when  immersed  in  water.  The  wood 
and  brass  together  immersed  in  water  weigh  35.7  grains. 

117.  A  piece  (if  wood  (specific  gravity  =  1.6),  when  weighed  in  oil  of  turpentine 
(specific  gravity  =0.87),  loses  217")  grains  in  weight.  What  is  its  weight?  (Its 
loss  in  weight  (in  oil)  divided  by  the  specific  gravity  of  the  oil  is  equal  to  its  loss  of 
weight  in  water.    This  multiplied  by  its  specific  gravity  gives  its  weight.) 

118.  A  bottle  full  of  water  weighs  SI  ounces  avoirdupois;  the  same  bottle  filled 
with  oil  (specific  gravity  0.91)  weighs  29  ounces.  245  grains  avoirdupois.  How 
many  avoirdupois  ounces  of  water  will  the  bottle  hold?  What  is  the  weight  of  the 
bottle? 
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"'  Note. — To  find  the  capacity  divide  the  difference  between  the  two  weights  by 
the  difference  between  the  two  specific  gravities. 

119.  How  many  mils  would  the  same  bottle  hold?    (See  No.  118.) 

120.  What  is  the  weight  of  a  piece  of  iron  25  inches  long,  4  inches  wide,  and  2 
inches  thick,  its  specific  gravity  being  7.8  (cu.  in.  water  =  252.509  gr./.; 

121.  What  is  the  capacity  in  mils  of  a  vessel  which  will  hold  2  pounds  avoirdu- 
pois of  glycerin? 

122.  If  one  pound  avoirdupois  of  lead,  when  weighed  in  water,  loses  611  grains, 
what  is  its  specific  gravity? 

123.  A  bar  of  iron,  when  immersed  in  water,  loses  13  per  cent,  of  its  weight. 
What  is  its  specific  gravity? 

124.  A  piece  of  copper,  when  immersed,  loses  #  of  its  weight.  What  is  its  specific 
gravity? 

125.  A  troyounce  of  silver,  when  weighed  in  water,  weighs  434.72  grains.  What 
is  its  specific  gravity? 

126.  A  druggist  proposes  exchanging  5  pints  of  phenol  (specific  gravity  1.065), 
valued  at  40  cents  per  pound  (avoirdupois),  for  5  pints  of  glycerin  (specific  gravity 
1.25),  valued  at  32  cents  per  pound.  Does  he  gain  or  lose  by  the  exchange,  and 
how  much? 

To  find  the  specific  gravity  of  a  liquid  by  immersing  a  solid  in  it:  Immerse  in  it 
a  solid  of  known  specific  gravity  and  weight:  carefully  note  its  loss  of  weight  when  thus 
immersed:  then  use  the  following  -proportion:  As  its  weight  in  air  is  to  its  specific 
gravity,  so  is  its  loss  of  weight  when  immersed  in  the  liquid  to  the  specific  granty  of 
that  liquid.  If  the  weight  of  the  solid  is  made  the  same  number  in  grains  as  its 
specific  gravity,  its  loss  of  weight,  when  immersed  in  the  liquid,  is  equal  to  the 
specific  gravity  of  the  liquid. 

127.  A  piece  of  iron  weighs  1560  grains;  its  specific  gravity  is  7.8.  When  im- 
mersed in  syrup  it  loses  262  grains  weight.  What  is  the  specific  gravity  of  the 
syrup? 

128.  A  piece  of  aluminum  weighing  256  grains,  having  the  specific  gravity  2.56, 
loses  82  grains  when  immersed  in  a  liquid.  What  is  the  specific  gravity  of  the 
liquid?  What  is  the  liquid? 

129.  What  is  the  volume  of  a  block  of  ice  12  feet  long,  8  feet  wide,  and  2  feet 
thick?  What  is  its  weight,  and  how  many  cubic  feet  of  water  will  it  yield  when 
melted,  supposing  that  water  upon  freezing  increases  in  volume  K&?  (See  No.  120.) 

130.  How  many  gallons  and  parts  and  how  many  pounds  and  parts  of  water  will 
it  take  to  fill  a  vessel  14  inches  wide,  21  inches  long,  and  9  inches  deep  (cu.  in. 
water  =  252.509  gr.)? 

131.  What  is  the  specific  volume  of  mercury? 

132.  What  is  the  specific  volume  of  diluted  sulphuric  acid? 

133.  What  is  the  specific  volume  of  glycerin? 

134.  What  is  the  specific  volume  of  iodoform  (specific  gravity  4)? 

135.  How  much  (wine  measure)  will  one  pound  (avoirdupois)  tincture  of  ferric 
chloride  measure  (specific  gravity  =  1.005)? 

136.  If  65.1  Gm.  of  Rochelle  salt  be  divided  into  seven  powders,  what  would  be 
the  volume  of  water  equal  to  the  weight  of  one  powder? 

137.  How  much  silver  nitrate  must  be  used  to  make  2  fluidounces  of  a  4  per 
oent.  solution  of  the  nitrate?     (See  No.  17.) 

138.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  contains  23. 5S  ounces 
(av.).     How  much  nitric  acid  (specific  gravity  1.42)  will  it  contain? 

139.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  weighs  36  ounces, 
285  grains  (av.),  when  filled  with  oil  (specific  gravitv  0.9)  it  weighs  30  ounces, 
219  grains.  What  is  the  weight  of  the  bottle?  Of  the  syrup?  Of  the  oil?  (See 
No.  118.) 

140.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  weighs  34.96  ounces 
(av.),  when  filled  with  nitric  acid  (specific  gravity  1.42)  it  weighs  36.72  ounces. 
What  is  the  weight  of  the  bottle,  and  how  much  water  will  it  hold?    (See  No.  118.) 

141.  A  bottle  filled  with  water  weighs  32  ounces  (av.);  when  filled  with  chloro- 
form (specific  gravity  1.47)  it  weighs  39.755  ounces  (av.);  when  filled  with  acid  it 
weighs  34.64  ounces.    What  acid  does  it  contain?     (See  No.  118.) 

142.  In  a  mixture  of  lard  2  pounds,  wax  4  pounds,  and  spermaceti  1  pound,  what 
is  the  per  cent,  of  each  constituent  in  the  whole  amount? 

143.  How  many  grammes  of  each  of  the  foregoing  ingredients  would  be  required 
to  make  one  kilogramme  of  the  mixture? 
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144.  If  I  purchase  500  grammes  of  ether  for  75  cents,  and  sell  4  fluidounces  for 
50  cents,  what  per  cent,  profit  do  I  make? 

145.  If  a  druggist's  pound  weight  is  65  grains  lighter  than  it  should  be,  what 
per  cent,  increase  of  profit  does  he  make  upon  goods  sold  by  it  as  compared  with 
a  correct  weight? 

146.  What  will  be  the  value  of  2405.365  grammes  of  opium  at  $13.50  per  kilo- 
gramme? 

147.  How  many  fluidounces  of  creosote  are  required  to  fill  4  gross  of  5-minim 
capsules? 

148.  How  much  of  each  ingredient  will  be  required  to  make  60  grammes  of  com- 
pound morphine  powder  according  to  the  following  formula: 

Morphine  sulphate 1.5  Gm. 

Camphor 32.0  Gm. 

Glycyrrhiza 33.0  Gm. 

Precipitated  calcium  carbonate 33.5  Gm. 

149.  What  will  be  the  value  of  125  grammes  of  lactucarium  at  $12.50  per  kilo- 
gramme? 

150.  How  many  ounces  avoirdupois  in  one  pound  troy? 

151.  How  many  troy  ounces  in  one  pound  avoirdupois? 

152.  How  many  pounds  avoirdupois  in  one  gallon  of  water? 

153.  How  many  pounds  troy?    (See  No.  152.) 

154.  How  many  pounds  avoirdupois  in  one  gallon  of  honey  (specific  gravity 
1.370)? 

155.  What  per  cent,  of  an  avoirdupois  ounce  is  a  grain? 

156.  What  per  cent,  of  an  avoirdupois  pound  is  a  grain? 

157.  What  factor  would  you  use  in  converting  fluidounces  into  avoirdupois 
ounces? 

158.  What  factor  would  you  use  in  converting  avoirdupois  ounces  into  fluid- 
ounces? 

159.  If  I  sell  two-fifths  of  an  ounce  of  oil  of  rose  for  three-sevenths  of  the  cost 
of  the  entire  ounce,  what  per  cent,  do  I  gain  or  lose? 

160.  From  a  one-pound  can  of  opium  the  following  quantities  have  been  removed: 
3  ounces,  If  ounces,  1.64  ounces,  175  grains,  2  grammes.  How  much  opium  remains 
in  the  can? 

161.  How  many  fluidounees  will  be  contained  in  a  box  5  cm.  long,  5  cm.  wide, 
and  5  cm.  deep? 

162.  If  you  received  an  order  to  spread  a  plaster  8  by  12  cm.,  what  size  in  inches 
would  you  give? 

163.  A  druggist  orders  a  five-inch  funnel,  but  receives  one  measuring  12  cm.  Is 
the  one  sent  larger  or  smaller  than  the  one  desired,  and  how  much? 

164.  If  a  pint  of  water  weighs  7291.2  grains,  how  many  grains  of  solid  matter 
are  present  in  a  gallon  of  water  containing  58  parts  of  solid  matter  in  the  million? 

165.  If  a  prescription  calls  for  75  pills  each  to  contain  200  mg.  of  quinine  sul- 
phate, how  many  grains  of  quinine  sulphate  would  be  required  to  make  the  whole 
number  of  pills? 

166.  If  I  pay  $1.00  a  kilogramme  for  a  substance  which  I  sell  for  10  cents  an 
.ounce  retail,  what  per  cent,  profit  do  I  make? 

167.  If  500  mils  of  official  alcohol  be  mixed  with  500  mils  of  wafer,  and  the  con- 
traction in  volume  amounts  to  30  mils,  what  will  be  the  percent.,  by  volume, of  offi- 
cial alcohol  in  the  resulting  mixture? 

168.  What  will  be  the  cost  of  the  mixture,  per  pint,  with  alcohol  costing  $2.40 
per  gallon.     (See  No.  167.) 

169.  How  many  mils  of  camphorated  tincture  of  opium  represent  1  gramme  of 
morphine,  if  1000  mils  represent  1  grammes  <>f  powdered  opium  (12  per  cent.)? 

170.  If  tincture  of  opium  is  found  to  contain  1.46  grammes  of  crystallized  mor- 
phine in  each  100  mils,  how  much  diluted  alcohol  must  be  added  to  each  pint  to 
reduce  it  to  a  strength  of  1.2  Gm.  in  100  mils? 

171.  How  many  mils  of  tincture  of  opium  of  the  above  strength  can  be  made 
from  123  grammes  of  granulated  opium,  assaying  13.26  per  cent,  crystallized 
morphine?     (See  No.  170.) 

172.  If  10  avoirdupois  pounds  of  a  solution  contain  8  avoirdupois  ounces  of 
sodium  chloride,  what  is  the  percentage  strength  of  the  solution.' 

173.  How  much  salt  and  how  much  water  would  be  required  to  make  15  avoir- 
dupois pounds  of  a  5  per  cent,  solution? 
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174.  If  3  grammes  of  potassium  nitrate  are  dissolved  in  27  grammes  of  water, 
what  is  the  percentage  strength  of  the  solution? 

175.  If  Y%  ounce  of  cocaine  hydrochloride  be  dissolved  in  1  fluidounce  of  water, 
what  will  be  the  percentage  strength  of  the  solution? 

176.  What  will  be  the  percentage  strength  of  l/%  ounce  troy  if  dissolved  in  the 
same  amount  of  water? 

177.  How  much  corrosive  sublimate  must  be  used  to  make  1  pint  of  a  1-2000 
solution? 

178.  How  much  must  be  used  to  make  a  liter  of  a  1-3000  solution? 

179.  If  1  troyounce  of  sodium  chloride  be  dissolved  in  1  pint  of  water,  what  is 
the  percentage  strength  of  the  resulting  solution? 

180.  Boric  acid  is  soluble  in  18  parts  of  water.  What  is  the  percentage  strength 
of  a  saturated  solution? 

181.  What  per  cent,  of  sugar  is  there  in  a  syrup  made  by  dissolving  1  avoirdupois 
pound  of  sugar  in  1  pint  of  water? 

182.  What  will  be  the  per  cent,  if  1  pound  troy  of  sugar  is  used? 

183.  How  much  physostigmine  salicylate  will  be  required  to  make  approximately 
1  fluidounce  of  a  2  per  cent,  solution? 

184.  Potassium  iodide  is  soluble  in  about  three-fourths  of  its  own  weight  of 
water.    What  is  the  percentage  strength  of  a  saturated  solution? 

185.  How  many  grammes  of  mercuric  chloride  will  be  required  to  make  100  mils 
of  a  solution,  10  mils  of  which  when  added  to  990  mils  of  water  will  make  a  solution 
containing  the  equivalent  of  1  gramme  in  2000  mils? 

186.  If  the  specific  gravity  of  acetone  is  0.79,  what  will  2  fluidounces  weigh  in 
grammes? 

187.  What  is  the  value  of  4  pints  of  glycerin,  specific  gravity,  approximately, 
1.25,  at  18  cents  per  pound  avoirdupois? 

188.  Which  is  heavier  and  how  much,  1  fluidounce  of  mercury,  specific  gravity, 
approximately,  13.50,  or,  1  pint  oil  of  turpentine,  specific  gravity,  approximately, 
0.850? 

189.  What  is  the  value  of  5  avoirdupois  pounds  of  spirit  of  nitrous  ether,  specific 
gravity  0.820,  at  40  cents  per  pint? 

190.  What  will  be  the  cost  of  a  gallon  of  extract  of  witchhazel,  if  the  distillate 
costs  35  cents  a  gallon,  and  12  per  cent.,  by  volume,  of  alcohol,  costing  $2.75  b 
gallon,  is  added  to  it  for  preservation? 

191.  A  formula  calls  for  246  grammes  of  nitric  acid,  specific  gravity  1.414.  On 
account  of  the  corrosive  nature  of  the  acid  it  is  advisable  to  measure  it.  How 
many  mils  will  be  required? 

192.  If  1  pint  of  syrup,  specific  gravity  1.313,  be  mixed  with  500  mils  of  glycerin, 
specific  gravity  1.246,  how  many  troyounces  will  the  mixture  weigh? 

193.  What  size  bottle  in  fluidounces,  approximately,  will  be  required  to  hold 
1  avoirdupois  pound  of  ether? 

194.  Five  hundred  grammes  of  chloroform?    (See  No.  193.) 

195.  One  troy  pound  of  olive  oil?     (See  No.  193.) 

196.  One  avoirdupois  pound  of  bromoform?     (See  No.  193.) 

197.  One  avoirdupois  pound  of  mercury?    (See  No.  193.) 

198.  How  much  salicylic  acid,  and  how  much  monohydrated  sodium  carbonate 
would  you  use  to  make  240  grains  of  sodium  salicylate,  when  100  parts  of  salicylic 
acid  require  45.18  parts  of  monohydrated  sodium  carbonate  to  combine  to  form 
115.97  parts  of  sodium  salicylate? 

199.  How  much  of  each  will  be  required  to  make  100  grammes  of  the  salt? 

200.  What  will  it  cost  to  make  a  pound  of  sodium  salicylate,  if  the  salicylic  acid 
costs  50  cents  a  pound,  and  the  monohydrated  sodium  carbonate  costs  15  cents  a 
pound,  allowing  10  cents  for  labor? 

Alligation  Applied  to  Pharmacy 

(The  answers  to  these  questions  will  be  found  on  page  109) 

Rules  for  ascertaining  the  quantities  of  drugs  of  different  percentages  of  strength, 
to  be  used  in  making  a  mixture  of  definite  strength;  also  of  liquids  where  no  change 
of  volume  takes  place  when  mixed. 
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Percentages 

Rule. —  IT  'rite  the  percentages  of  the  different  ingredients  in  a  horizontal  row ;  conned 
with  a  line  each  percentage  which  is  greater  than  that  of  the  mixture  sought  with  one  that 
is  less,  and  each  one  that  is  less  than,  that  of  the  mixture  sought  with  one  that  is  greater  ; 
then  write  the  difference  between  the  percentage  of  the  mixture  sought  and  that  of  each  of 
the  ingredients  under  the  percentage  of  the  other  ingredient  or  ingredients  with  which  it  is 
connected  by  the  line.  The  figures  thus  placed  under  each  percentage  will  be  found  to 
indicate  the  proportionate  parts  (by  weight)  of  each  ingredient  to  be  used. 

It  is  apparent  that  where  there  are  more  than  two  ingredients  there  will  be  an 
indefinite  number  of  ratios.  Either  one  of  the  ingredients  of  less  strength  than 
the  mixture  may  vary,  and  therefore  one  or  more  of  the  other  ingredients  must 
vary  correspondingly. 

The  same  rules  are  applicable  to  liquids  of  different  specific  gravities  (where  no 
change  of  volume  takes  place  when  they  are  mixed),  writing  "specific  gravities" 
in  places  of  "  percentages."1 

Specific  Gravities 

Rule. —  Write  the  specific  gravities  of  the  different  ingredients  in  a  horizontal  row ;  con- 
nect with  a  line  each  specific  gravity  which  is  greater  than  that  of  the  mixture  sought  with 
one  that  is  less,  and  each  one  that  is  less  than  that  of  the  mixture  sought  with  one  that  is 
greater  ;  then  write  the  difference  between  the  specific  gravity  of  the  mixture  sought  and 
that  of  each  of  the  ingredients  under  the  specific  gravity  of  the  other  ingredient  or  ingre- 
dients with  which  it  is  connected  by  the  line.  The  figures  thus  placed  under  each  specific 
gravity  will  be  found  to  indicate  the  proportionate  parts  (by  measure)  of  each  ingredient 
to  be  used. 

1.  In  what  proportion  must  two  quantities  of  powdered  opium,   containing 
respectively  7  and  18  per  cent,  of  morphine,  be  mixed  so  that  the  mixture  shall 
contain  16  per  cent.? 
16 


1 

1 

Answer 

Proof 

7 

18 

2  parts  of    7  per  cent. 

2  X    7   =     14 

2 

9 

9  parts  of  18  per  cent. 

9X18  =  162 

11  parts 

11)176 
16 

2.  In  what  proportions  to  yield  a  mixture  of  12  per  cent.?    (See  No.  1.) 

3.  In  what  proportions  may  three  quantities,  containing  respectively  7,  16,  and 
18  per  cent.,  be  mixed  so  that  the  mixture  shall  contain  14  per  cent.? 

14  Answer 


lf- 

1 

1 

6  parts  of    7  per  cent. 

42 

7 

16 

18 

7  parts  of  16  per  cent. 

112 

2 

7 

7 

7  parts  of  18  per  cent. 

126 

4 
6 

20  parts 

2.0)28.0 
14 

When  there  are  three  or  more  ingredients  the  proportion  of  these  may  be  varied  indefi- 
nitely, as  will  appear  from  the  following: 

In  the  preceding  example  suppose  that  only  1  part  of  that  containing  16  per 
cent.,  and  the  same  number  of  parts  containing  7  per  cent,  as  before  be  used,  it  will 
then  require  more  than  7  parts  of  that  containing  18  per  cent,  to  make  the  mixture 
contain  14  per  cent. 

When  the  quantities  of  more  than  one  ingredient  are  given,  each  quantity  may  be  mul- 
tiplied by  its  percentage  and  the  sum  of  the  products  divided  by  the  sum  of  the  quantities; 
this  will  give  the  mean  percentage  of  the  quantities. 

ThUS  VjS  ol  16  £  Si}  ^  I—  °<  8>  1»  ~* 
6X  7=42 
1X16  =  16 

7  158_ 

8$  percent. 


1  Of  course,  nixed  liqoidl  which  contract  may  be  allowed   to  stand  until  contraction 
and  sufficient  liquid  OM  then  bu  added  to  make  up  tho  intended  measure. 


14 


8j_ 
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and  it  will  require  4  parts  of  8?  per  cent,  and  5f  parts  of  18  per 
-~ |  cent,  to  make  a  mixture  containing  14  per  cent.  Now  if  4  parts 
18  of  8f  per  cent,  require  5&  parts  of  18  per  cent.,  then  7  parts  of  8f 
55   per  cent,  will  require  10  parts  of    18  per  cent.,  or  4  :  b\  :  :  7  •  10; 

therefore  the  mixture  will  be — 


6  parts  of    7  per  cent.  6  X  7  =  42 

1  part    of  16  per  cent.  1X16=   16 

10  parts  of  18  per  cent.  10  X 18  =  180 

17  iO'A 


17  )238(14 

17 
68 
68 

The  different  percentages  may  be  connected  in  various  ways,  care  being  taken  that  in 
every  case  one  larger  than  the  required  mixture  shall  be  connected  with  one  smaller,  but 
every  one  must  be  connected  with  some  other. 

4.  In  what  proportions  may  four  quantities,  containing  respectively  7,  8  16,  and 
18  per  cent.,  be  mixed  so  that  the  mixture  shall  contain  14  per  cent.? 

Answer 

4  parts  of    7  per  cent.  = 

2  parts  of    8  per  cent.  = 

6  parts  of  16  per  cent.  = 
_7  parts  of  18  per  cent.  = 

Or,  19  parts 

Answer 

2  parts  of    7  per  cent.  =  14 

4  parts  of    8  per  cent.  =  32 

7  parts  of  16  per  cent.  =  112 
_6  parts  of  18  per  cent.  =  108 

19  parts  19)266(14 

5.  In  what  proportions  may  four  quantities,  containing  respectively  9,  15,  16, 
and  18  per  cent.,  be  mixed,  so  that  the  mixture  shall  contain  14  per  cent.? 

14 


14 

1 

7 

1 
8 

16 

1 
18 

4 

2 
14 

6 

1 
16 

7 

1 
7 

8 

18 

1 

2 

4 

7 

6 

II 1        I       I 

9        15        16        18 
15  5  5 

2 
4 


7         5  5  5 

6.  In  what  proportions  may  five  quantities,  containing  respectively  7,  8,  9,  11, 
and  16  per  cent.,  be  mixed,  so  that  the  mixture  shall  contain  12  per  cent.? 

7.  How  much  of  each  kind  of  scammony,  containing  respectively  77  per  cent., 
83  per  cent.,  and  92  per  cent,  of  resin,  may  be  used  to  make  a  mixture  containing  85 
per  cent.? 

8.  How  much  scammony  of  90  per  cent,  must  be  mixed  with  7  ounces  of  80  per 
cent,  and  5  ounces  of  82  per  cent,  to  make  the  mixture  contain  80  per  cent,  of  resin? 

7  oz.  X80  per  cent.  =560  j  =  12  f  g0,         cent 

5  oz.  X82  per  cent.  =4j0  /  "  K 

12)970 
80f 
83  Then  if  5  ounces  of  the  mixture  require  4$  ounces  of  90  per 

I  I        cent.,  12  ounces  of  mixture  will  require  10  ounces  of  90  per 

i0! 9°_    cent.    5  :  4*  :  :  12  :  10 

5  4}  7  oz.  X80  per  cent.  =    560 

5  oz.  X82  per  cent,  =  410 
10  oz.  X90  per  cent,  =  900 
22  22)1870(85 

176 

110 
110 
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9.  What  quantities  (by  measure)  of  glycerin  (specific  gravity  1.246)  and  alcohol 
(specific  gravity  0.816)  must  be  mixed  to  have  the  specific  gravity  1.000? 

1.000  184  glycerin  184X1.246=229.264 

I 246  alcohol  246X0.816  =  200.736 

1.246        0.816  430  430.000 

184  246  430-^430  =  1.000 

10.  What  quantities  (by  measure)  of  glycerin  (specific  gravity  1.250)  and  diluted 
alcohol  (specific  gravity  0.928)  must  be  mixed  to  have  the  specific  gravity  1.000? 

11.  How  much  each  of  alcohol  94  per  cent,  and  60  per  cent,  must  be  used  to  make 
100  ounces  (by  weight)  of  80  per  cent.? 

80 

94  60  100.00 

20        — ii~  17  :  10  :  :  100  :  58.82        58.82  of  94  per  cent. 

Or,    10  7  41.18  of  60  per  cent. 

When  the  quantity  of  one  of  the  ingredients  is  given,  to  find  the  quantities  of 
the  other  ingredients : 

Proceed  as  before  to  find  the  ratios  of  the  ingredients;  then  by  proportion:  As  the 
ratio  of  that  ingredient  of  which  the  quantity  is  given  is  to  its  quantity,  so  is  the  ratio  of 
each  ingredient  to  its  quantity. 

12.  How  much  alcohol  (specific  gravity  0.820)  and  how  much  glycerin  (specific 
gravity  1.25)  must  be  mixed  with  24  mils  of  syrup  (specific  gravity  1.31)  to  make 
250  mils  of  mixture  having  the  specific  gravity  1.000  (no  allowance  for  contraction)? 


24 

250 

250.00 

1.31 

24 

31.44 

24 

226 

226)218.56(0.967 

72 

2034 

24 

1516              24  parts  specific  gravity  1.3] 

31.44 

1356            226  parts  specific  gravity  0.9( 
1600 
1582 
18 

0.967 

283  alec                                   0.82 

1                 1 

147 

glycerin,             X           1.250           =           1S3.5 

0.820          1.25 

430 

415.5 

283           147 

430)415.5(0.966  + 
3870 

2850 
2580 
2700 
If  430  parts  of  mixture  require  283  alcohol,  how  much  will  226  require? 
430  :  283  :  :  226  :  148.7  ;  then  226-  148.7  =  77.3 
148.7  mils  alcohol,  77.3  mils  glycerin,  24  mils  syrup 
When  the  quantity  of  more  than  one  ingredient  is  given,  each  quantity  may  be 
multiplied  by  its  specific  gravity  and  the  sum  of  the  product  divided  by  the  sum 
of  the  quantities;  this  will  give  the  mean  specific  gravity  of  the  quantities. 

13.  In  what  proportions  must  3  pints  each  of  alcohol   (specific  gravity  0.935 
and  0.865)  be  mixed  with  alcohol  of  specific  gravity  0.820  so  that  the  mixture  shall 
have  the  specific  gravity  0.835? 
3X0.935=2805 

3X0-865  =  2595  3  pints  of  0.935  and  3  pints  of  0.866  are  equal  to  6 

6  6)5400  pints  of  0.900  (mean  specific  gravity). 

900 
Then, 

as  3  pints  of  specific  gravity  0.900  are  required  to  be 
0.835  mixed  wit  h  L3  pints  oi  0.820  to  make  the  specific  grav- 

ity 0.835,  so  6  pints  will  require  twice  13  pints,  or  26 
0.820  0.900  pj'nts  of  alcohol   (specific  gravity  0.820),  to  lie  added 

65  15  to  3  pints  each  of  0.865  and  0.935  to  bring  the  whole 

13  3  to  Specific  gravity  0.836. 
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14.  How  much  opium  containing  8  per  cent,  of  morphine  must  be  mixed  with 
10  troy  ounces  of  opium  containing  17  per  cent,  to  make  the  mixture  contain  12 
per  cent.? 

15.  How  much  opium  of  16  per  cent,  must  be  mixed  with  1  troy  ounce  of  opium 
of  12  per  cent,  to  make  the  mixture  13  per  cent.? 

16.  How  much  scammony  containing  92  per  cent,  of  resin  must  be  mixed  with  1 
troy  ounce  of  75  per  cent,  to  make  the  mixture  contain  85  per  cent,  of  resin? 

17.  How  much  alcohol  of  35  per  cent,  (by  weight)  will  1  quart  of  alcohol  of  92.3 
per  cent,  (by  weight)  make  on  dilution  with  water? 

18.  How  much  opium  of  16£  per  cent,  must  be  mixed  with  4  ounces  (10  per  cent.) 
and  5  ounces  (11  per  cent.)  to  make  the  mixture  14  per  cent.? 

19.  How  much  opium  of  15£  per  cent,  must  be  mixed  with  3  ounces  (9  per  cent.), 
3£  ounces  (10  per  cent.),  and  3£  ounces  (12  per  cent.)  to  make  the  mixture  contain 
14  per  cent. 

When  the  quantity  of  the  mixture  and  the  percentages  of  the  ingredients  are 
given,  to  find  the  quantity  of  each  of  the  ingredients: 

Proceed  as  before  to  find  the  ratio  of  the  ingredients,  and  then  by  proportion:  As  the 
whole  amount  of  difference  is  to  any  one  difference,  so  is  the  amount  of  the  required 
mixture  to  the  required  amount  of  that  particular  difference. 

20.  An  apothecary  has  opium  of  the  following  percentages  of  morphine, — viz.: 
8,  11,  16,  and  18.  How  much  of  each  kind  may  be  used  to  make  10  troy  ounces 
of  12  per  cent.? 

12 


I  " 

8        11         16         18 


4X    8 
6X  11 
4X  16 
IX  18 

32 
66 
64 
18 

L5 

15)180(12 
15 

15  :  4  :  :  10  :  to  the  required  amount  of  8  per  cent 
4  ounces  =  1920  grains  15  :  1920  :  :  10  :  1280  gr: 


30 
30 


If  4  parts  correspond  to  1280  grains,  6  parts  will  correspond  to  1920  grains,  4  parts 
to  1280  grains,  and  1  part  to  320  grains;  thus,  15  :  1920  :  :  10  :  1280 

1280  grains,  8  per  cent.  15  :  2880  :  :  10  :  1920 

1920  grains,  11  per  cent.  15  :    480  :  :  10  :    320 

1280  grains,  16  per  cent. 

320  grains,  18  per  cent. 

4800  grains  =10  troy  ounces. 

21.  How  many  parts  by  weight  of  official  alcohol  (92.3  per  cent.)  must  be  added 
to  diluted  alcohol  (41.5  per  cent.)  to  make  it  the  strength  of  60  per  cent,  bv  weight? 

60 
I  |  32.3  parts,       X       41.5       =       1340.45 

41.5         92.3  18.5  parts,        X       92.3       =       1707.55 

32.3         18.5  50.8  3048.00 

3048^-50.S=60 

22.  How  much  of  each  to  make  1  pound  (av.)  of  60  per  cent.?    (See  No.  21.) 

23.  An  apothecary  has  two  kinds  of  opium,  one  13$  per  cent.,  the  other  lti  per 
cent.;  he  desires  to  make  8  troy  ounces  of  14  per  cent.  How  much  of  the  weaker 
kind  must  he  use? 

24.  I  have  two  qualities  of  cinchona,  containing  respectively  If  and  31  per  cent, 
of  quinine.  How  much  of  each  shall  I  take  to  make  the  mixture  contain  2  per 
cent.?  2 

I 1 

-!i ?I  U  oz.         =        900  grains,  75 

1J  I  |  oz.  192  grains,  16 

25.  Two  qualities  contain  -{£  of  1  per  cent,  and  3}  per  cent,  respectively.  How 
much  of  each  shall  I  take  to  make  the  mixture  contain  2  per  cent.? 

26.  Two  qualities  contain  1.235  per  cent,  and  2.34S  per  cent  respectively.  How 
much  of  each  shall  I  take  to  make  the  mixture  contain  2  per  cent.? 
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27.  Two  qualities  contain  1.676  per  cent,  and  3.188  per  cent,  respectively.  How 
much  of  each  shall  I  take  to  make  the  mixture  contain  2  per  cent.? 

28.  Three  qualities  contain  0.840  per  cent.,  1.848  per  cent.,  and  2.688  per  cent,  re- 
spectively. How  much  of  each  shall  I  take  to  make  the  mixture  contain  2  per 
cent.? 

29.  Having  the  three  qualities,  as  before  (see  No.  28),  and  having  5  ounces  of  the 
percentage  0.840,  how  much  of  the  mixture  will  it  yield? 

If  43  parts  are  equal  to  5  oz.,  0.840 

82  parts  are  equal  to  9  oz.,  256 J  grains,  2.688 

43  parts  are  equal  to  5  oz.,  1.848 
oz.    19  -4-  256J  grains 

30.  Having  the  three  qualities,  as  before  (see  No.  28),  with  5  ounces  of  the  per- 
centage 0.840,  and  wishing  to  make  32  ounces  of  the  mixture,  how  much  of  each 
of  the  others  must  be  used  ? 

In  this  case  proceed  to  find  by  previous  rules  how  much  of  percentage  2.688 
will  be  required  to  mix  with  the  5  ounces,  0.840,  to  make  the  mixture  2  per  cent. 

This  amount  of  mixture  subtracted  from  32  ounces  will  give  the  amount  remain- 
ing to  be  made  up  of  the  other  two  percentages, — 1.848  and  2.688. 

2 

0.840         2?688  86  :  5  :  :  145  :  8.4302 


0.688  1160  5.0000  oz.         of  0.840 

86  145  8.4302  oz.         of  2.688 

13.4302  oz.         of  2  per  cent. 

Subtracting  this  from  32  ounces  leaves  18.5698  ounces  to  be  made  up. 
2 

1.848        2T688  86 


0.688  152  _Ai 

86  19  105  :  18.5698  oz.  :  :  86  :  15.2095  oz.  of  1.848 

Or,  subtracting  this  from  18.5698  ounces  gives  3.3603  of  2.688  ;  adding  8.4302  give* 
the  whole  amount  used  of  2.688  per  cent.=  11.7905. 

31.  A  solution  of  ferric  sulphate  is  found  to  have  the  specific  gravity  1.6520. 
How  much  water  must  be  added  to  make  it  of  the  official  strength  (1.432)  ? 

1.432 


1  6520      1  000  43.20  fl.  oz.  of  solution 

"0!4320~~072200~  220°  fl"  OZ"  °f  Water 

Or,     43.20        22.00 

32.  How  much  water  must  be  added  to  5  pints  of  solution  of  ferric  sulphate 
(specific  gravity  1.6520)  to  make  it  of  the  official  strength? 

33.  A  solution  of  ferric  sulphate  is  found  to  have  the  specific  gravity  1.412. 
How  can  it  be  made  of  the  official  strength  ? 

The  easiest  method  is  to  evaporate  a  portion  of  it  until  its  specific  gravity  is  con- 
siderably above  the  official  strength  (1.432) ,  and  then  mix  the  proper  quantities  of 
the  two  solutions. 

Suppose  a  portion  of  it  has  been  evaporated  until  it  has  the  specific  gravity 
1.448.    How  much  of  each  solution  must  be  taken  to  make  36  fluidounees  of  specific 
gravity  1.432? 
1.432 

1-412         1.448  16  A.  oz.  of  1.412 )        36  fl  oz  of  x  482 

— ~j^  ^q—  20  fl.  oz.  of  1.448  J 

Or,    4  5 

:'.  t.    How  much  water  must  be  added  to  2  pounds  of  stronger  ammonia  water 
(28  per  cent  J  to  reduce  it  to  ammonia  water  (10  per  cent.)? 
10 
28  0  10  :  18  : :  32  :  57.6  or.  water 

"lO  18" 
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35.  How  much  water  must  be  used  to  make  2  pounds  of  10  per  cent,  ammonia 
water? 

36.  How  much  oflicial  alcohol  (U.  S.  P.  IX)  (94.9  per  cent,  by  volume)  must  be 
added  to  2  pints  of  alcohol  of  76  per  cent,  (vol.)  to  make  it  81  percent,  (vol.)  (no 
allowance  for  contraction)? 

37.  How  much  oflicial  alcohol  (U.  S.  P.  IX)  (94.9  per  cent,  by  volume)  must  be 
added  to  2  pints  of  70  per  cent,  (by  volume)  to  make  the  mixture  85  per  cent,  by 
weight,  87.8  by  volume  (no  allowance  for  contraction)? 

38.  In  what  proportion  must  powdered  nux  vomica,  assaying  1.03,  1.10,  1.32, 
and  1.28  per  cent,  strychnine,  be  mixed  in  order  to  obtain  a  product  containing 
1.25  per  cent,  strychnine? 

39.  If  1000  grammes  of  the  mixture  are  desired,  how  much  of  each  must  be 
used?j  (See  No.  38.) 

40.  How  much  water  must  be  added  to  100  mils  of  92.5  per  cent,  sulphuric  acid 
(specific  gravity  1.826)  to  make  the  oflicial  10  per  cent,  acid? 

41.  How  much  water  will  be  required  for  100  grammes  of  the  acid?    (See  No.  40.) 

42.  If  1000  mils  of  the  diluted  acid  (specific  gravity  1.067)  are  desired,  how  many 
grammes  of  the  strong  acid  will  be  required? 

43.  How  much  menstruum  must  be  added  to  500  mils  of  a  fluidextract  of  coca, 
assaying  0.58  grammes  of  alkaloids  to  100  mils,  to  reduce  it  to  the  strength  of  0.50 
grammes  of  alkaloids  to  100  mils? 

44.  How  many  pints  of  10  per  cent,  ammonia  water  (specific  gravity  0.958)  can 
be'made  from  500  mils  of  28  per  cent,  ammonia  water  (specific  gravity  0.897)? 

45.  How  many  pints  of  the  weaker  can  be  made  from  500  grammes  of  the 
stronger?     (See  No.  44.) 

46.  How  much  milk  sugar  must  be  added  to  125  grammes  of  extract  of  bella- 
donna, assaying  1.48  per  cent,  of  alkaloids,  to  reduce  it  to  the  strength  of  1.40 
per  cent.?, 

47.  How  much  36  per  cent,  acetic  acid  can  be  made  from  127  grammes  of  99 
per  cent,  acetic  acid? 

48.  How  many  fluidounces  of  water  will  be  required  to  dilute  1  pound  av.  of  a 
12  per  cent,  solution  of  potassium  hydroxide  so  as  to  make  it  5  per  cent.? 

49.  What  will  be  the  total  weight  of  the  product  in  grammes?    (See  No.  48.) 

50.  If  a  druggist  has  two  lots  of  fluidextract  of  cinchona,  assaying  3.52  and 
4.84  grammes  of  ether-soluble  alkaloids  to  each  100  mils,  how  can  he  mix  them  so 
as  to  obtain  a  product  containing  4  Gm.  of  ether-soluble  alkaloids  in  each  100  mils? 
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(See  page  95) 

'The  answers  to  these  questions  have  been  worked  out  from  the  data  given  in  the  problems  or 
chapters,  but  may  vary  slightly  from  other  results  on  account  of  the  use  of  metric  or  other 
equivalents  not  given  in  this  book,  or  because  in  the  answer  or  in  some  of  the  results  leading 
to  it,  the  decimals  have  not  been  carried  out  far  enough  or  perhaps  too  far.] 

1.  Ans.  700  grains  each  of  powdered  ipecac  and  opium  and  5600  grains  of  pow- 
dered sugar  of  milk.  2.  Ten  per  cent,  each  of  powdered  ipecac  and  opium  and 
80  per  cent,  of  powdered  sugar  of  milk.  3.  3195  grains.  4.  3775  grains.  5. 
34  cents.  6.  128.  7.  7680.  8.  9600.  9.  1750.  10.  1822.8.  11.  1920.  12. 
484-  (1  pint  =7291.2  grains).  13.  41.664-.  14.  SO.  15.  Linseed  oil,  f^ii; 
lime  water,  f§iv.  16.  Six.  17.  Place  4.55  grains  (1  per  cent,  of  455  grains)  of 
cocaine  hydrochlorate  in  a  graduate,  and  dissolve  it  in  enough  distilled  water  to 
make  a  fluidounce;  or,  more  conveniently,  dissolve  5  grains  in  1  fl.  oz.  40  minims 
of  water  and  use  1  fl.  oz.  of  the  solution.  18.  Strychnine,  2  grains;  quinine,  128 
grains;  ferric  phosphate.  256  grains.  19.  $1.20.  20.  He  would  lose  $1.  21.  7500 
mm.  22.  8.0623  M.  23.  6.30  M.  24.  12.543  M.  25.  12.543  M.  26.  1.001  M. 
27.  Twenty-five  dekameters.  28.  Twenty-five  decimeters.  29.  Yes.  30.  One 
meter  and  twenty  centimeters.  31.  $1.2  is  an  unusual  way  of  expressing  one 
dollar  and  two-tenths;  one  dollar  and  two  dimes  is  also  unusual;  but  one  dollar 
and  twenty  cents  is  common.  32.  Four  thousand  two  hundred  and  sixty-three 
meters  and  six  hundred  and  seventy-eight  millimeters.  33.  81.396  M.  (Place 
each  row  in  position,  beginning  at  the  right-hand  column,  and  add  in  the  usual 
manner;  if  816  cm.  is  to  be  placed,  beginning  with  6  in  the  centimeter  place,  and 
8  would  be  in  the  meter  place,  thus  8.16;  732  dm.  would  be  73.2,  while  36  mm. 
would  be  0.036)— 

8.16 
73.2 

0.036 
81.396 

34.  0.015  M.  35.  473.016  M.  36.  500.  37.  8.36  sq.M.  38.  8.3608  sq.  M.  39. 
3.030303  sq.  M.  40.  20.202020  sq.  M.  41.  505.0005  sq.  M.  42.1,000,000.  43. 
63.063063063  cu  M.  44.  1000.  45.  A  liter.  46.  50.  47.  174.625  L.,  or  174  L. 
625  mils.  48.  Oil  of  juniper,  2  Gm.;  oil  of  caraway,  oil  of  fennel,  each  0.20  Gm.; 
alcohol,  600  Gm.;  water,  397.60  Gm.  49.  Oil  of  juniper,  14  grains;  oil  of  carawav, 
oil  of  fennel,  each  1.4  grains;  alcohol,  4200  grains;  water,  2783.2  grains.  50. 
82.28  +  .  51.  61.69+  fl.  oz.  (7291.2X1.387,  the  sp.  gr.  of  solution  of  ferric  chlo- 
ride (see  page  97)  =  10112.894,  the  weight  of  one  pint  of  solution  of  ferric  chloride; 
10112.894X37.8  =  3822.6740832,  the  number  of  grains  of  anhydrous  salt  in  one 
pint  of  solution  of  ferric  chloride;  10  times  this  amount  (10X3822.6740S32)  equals 
the  weight  in  grains  of  a  solution  containing  10  per  cent,  of  anhydrous  salt,  38226.740 
grains;  now  if  the  weight  of  one  pint  of  solution  of  ferric  chloride  be  subtracted 
from  it,  the  remainder  must  be  the  number  of  grains  of  water  to  be  added  to  make 
the  whole  10  per  cent.,  38226.740-10112.S94=28113.846;  then  28113.846+465.7 
(the  Dumber  of  grains  in  a  fluidounce  of  water)  =  61.69+ fl.  oz.).  52.  7.161  + 
fl.  oz.  solution,  8.839+  fl.  oz.  water.  53.  15  per  cent.  54.  5.5  grains.  55.  377 
grains.  56.  16  minims.  57.  4S0.  58.  630  grains.  59.  604.83+  grains.  60. 
407.6+  grains.  61.  ff.  62.  3235.47  grains.  63.  25.277+ grains.  64.  2S.709+ 
grains  65.  8050  grains.  66.  4032.32  grains.  67.  3S.53+  grains.  68.  15.6 
minims.  69.  3758.75+.  70.  103.78+  minims.  71.  1800  72.  61  025+  (gal- 
lon=231  cu.  in.).  73.  0.4731 +.  74.28316.26  +  .  75.946.32  +  .  76.  2113.4  +  . 
77.270  52  +  .  78.453.59  +  .  79.1370.17  +  .  80.373250.38+.  81.91.44+.  82. 
189  83.  1021.2.  83a.  1.0212.  83b.  1021200.  84.  1609.329+.  85.721.65+. 
86.  178.56  87.  5  oz.,  262.5  grains.  88.  20.  89.  3.47+  grains.  90.  0.324  Gm, 
5  grains  ncarlv.  91.  5248  grains.  92.  30  lbs.  troy,  or  24  lbs.  10  oz.  425  gr.  av.  93. 
10  lbs.  troy,  or  8  lbs.  3  oz.  287.6  gr.  av.  94.  8  lbs.  9  oz.  troy  weight,  or  7  lbs.  3  oz. 
87.5gr.av.  95.4.4.  96.4.2.  97.11.45.  98. 6.49.  99.  l-r-6.49  =0.154  +  .  100. 
4.680  kilogrammes.     101.  625  centimeters.    102.  21.84  kilogrammes.    103.  11.6 
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104.  4  2  105.  0.960+.  106.  1.476+  chloroform.  107.  1.246  glycerin.  108. 
589  58+.  109.36.848.  110.698.41+.  111.  43.65+  Gra.  112.  0.4731+. 
113.  tA*     »H.  «W     115.  A  (Oi  =473.11  mils).     116.0.845. 

68.25  177.45  210)177.45(0.845 

35.7  32.55  1680 

32.55  210.00  945 

840 


1050 
1050 


117.  400  grams.  118.  16  oz.  av.  Weight  of  bottle  15  oz.  av.  119.  454.21  + 
(Oi  =  473.11  mils).  120.  56  lbs.  4  oz.  164.04  gr.  av.  121.  726.74+  (Oi  = 
473.11  mils).  122.11.45+.  123.  7.69+.  124.9.  125.  10.6  +  .  126.  5  pints 
phenol  cost  $2.21+,  5  pints  glycerin  cost  $2.08+;  the  druggist  therefore 
loses  13+  cents.  127.  1.31.  1560  :  7.8  :  :  262  :  1.31.  128.  0.820  alcohol.  129. 
11220  lbs.  399.360  gr.  av.  (1  cu.  in.  252.509  grains)  =  180  cubic  feet;  volume  = 
192  cubic  feet.  130.  11  gallons  3  pints  10.18  fl.  oz.,  or  95  lbs.  7  oz.  76.314  gr.  av. 
131.  0.0738+.  132.  0.9372+.  133.  0.8025.  134.  0.25.  135.  15.28  fl.  oz. 
136.  9.3  mils.  137.  36.456  grains  (see  answer  to  No.  17).  138.  25.56  oz.  av. 
139.  Weight  of  the  bottle,  7436.94  grains;  weight  of  the  syrup,  8598.06  grains; 
weight  of  the  oil,  5907.06  grains.  140.  Weight  of  the  bottle,  6125  grains;  weight 
of  the  water,  7000  grains.  141.  Weight  of  the  water,  16.5  oz.  av.;  weight  of 
acid,  19.14  oz.  av.;  sp.  gr.  1.16;  hydrochloric  acid.  142.  Lard,  28.57  per  cent.; 
wax,  57.14  per  cent.;  spermaceti,  14.29  per  cent.  143.  285.71  Gm.  lard;  571.43 
Gm.  wax;  142.86  Gm.  spermaceti.     144.  296+  per  cent,  profit. 

500  Gm.  ether  =  7716.2  grains 

4  fl.  oz.  water  =  1822.8  grains 

1822.8X0.716  =  1305.1,  weight  of  4  fl.  oz.  ether 

7716.2  :  75  :  :  1305.1  :  X  =  12.6+  cents,  cost  of  ether 

50-12.6=37.4  cents  profit 

12.6  :  100  :  :  37.4  :  X  =  296  + 

145.  0.928  per  cent.  146.  32.47.  147.  6  fl.  oz.  148.  Morphine  sulphate,  0.9 
Gm.;  camphor,  19.2  Gm.;  glycyrrhiza,  19.8  Gm.;  prec.  calc.  phosph.  20.1  Gm. 
149.  $1.56+.  150.  13  oz.  72*  grains  (13.166  oz.).  151.  14  oz.  280  grains  (14.58 
oz.).  152.  8.3328  lbs.  av.  153.  10.126  lbs.  troy.  154.  11.415  lbs.  av.  155. 
0.2286  per  cent.  156.  0.0143  per  cent.  157.  1.0416.  158.  0.9600615.  159.  7.14 
percent.  160.  3998.5+ grains.  161.4.227.  162.  About .  3|  by  44  inches.  163. 
5inches  =  12.7  cm.  The  funnel  is  0.7  cm.  or  about  \  inch  too  small.  164.  3.3S31 
grains.  165.  231.5  grains.  1 66.  252+ per  cent.  167.  51.54  +  per  cent.  168. 
15.4+ cents.  169.  2083+ mils.  170.  3  fl.  oz.  157  minims.  171.  1358.125  mils 
172.  5  per  cent.  173.  12  oz.  av.  salt,  14£  lbs.  water.  174.  27+3  =  30  Gm. 
of  total  solution.  3-4-30  =  0.10  or  10  per  cent.  175.  437.5 h-8  =  54.7  grains;  this 
added  to  455.7  grains=  510.4  grains  total  solution;  54.7-4-510.4  =  0.107+  or  10.7 
per  cent.  176.  480-4-8  =  60  grains+455.7  grains  =  515.7  grains  total  solution. 
60-4-515.7  =  0.116  or  11.6  per  cent.  177.  3.64+grains.  178.  0.333  Gm.  179. 
6.17+  per  cent.  (480+7291.2  =  7771.2;  480-s- 7771.2  =  0.0617).  180.  18+1= 
19  parts  total.  1 -4-19  =  0.05263  =  5.26  per  cent.  181.  48.98  per  cent.  7291.2+ 
7000=14291.2;  7000-4-1429 1.2  =  .4898  or  48.98  per  cent.  182.  5760+7291.2= 
13051.2;  5760-4-13051.2  =  0.4413  or  44.13  per  cent.  1.83  9.1  grains.  184.  57.14 
percent.  185.  5  Gm.  186.  46.65Gm.  187.  93+ cents.  188.  Oil  of  turpentine 
heavier  by  45.57  grains.  189.  $2.34.  190.  63+ cents  a  gallon.  191.  1 73. 97  mils. 
192.  39.9  troy  oz.  193.  22  fl.  oz.  194.  12  fl.  oz.  195.  14  fl.  oz.  196.  6  fl.  oz. 
197.  2  fl.  oz.  (actual  measure  1.14  fl.  oz.).  198.  Salicylic  acid,  207  grains;  mono- 
hydrated  sodium  carbonate,  93  grains.  199.  86.2  Gm.  salicylic  acid,  38.7  Gm. 
monohydrated  sodium  carbonate.     200.  58.9+  cents. 


ALLIGATION 

1.  2  parts  of  7  per  cent,  and  9  parts  of  18  per  ce 
5  parts  of  18  per  cent.  3.  6  parts  of  7  per  cent.,  7 
of  18  per  cent.  4.  4  parts  of  7  per  cent.,  2  parts  of 
7  parts  of  18  per  cent.,  or  2  parts  of  7  per  cent.,  4 
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per  cent.,  6  parts  of  18  per  cent.  5.  7  parts  of  9  per  cent.,  5  parts  each  of  15,  16, 
and  18  per  cent.  6.  4  parts  of  7  per  cent.,  4  parts  of  8  per  cent.,  4  parts  of  9  per 
cent.,  4  parts  of  11  per  cent.,  and  13  parts  of  16  per  cent. 

12 


7.     7  parts  of  77  per  cent. 
7  parts  of  83  per  cent. 
10  parts  of  92  per  cent. 


)    1 

7        8 

9 

1 

1 
11 

III 
16 

1 

85 

4         4 

4 

4 

5 
4 
3 
1 

4        4 

539 

4 

4 

13 

581 

920 

24)2040 

85 

1 
77 

83 

1 

I 
92 

1 

7 

7 

2 
8 

24 


7  7  10 

8.  10  oz.  9.  184  parts  of  glycerin  and  246  parts  of  alcohol.  10.  36  parts  of 
glycerin  and  125  parts  of  diluted  alcohol.  1  1 .  58.82  ounces  of  94  per  cent,  and 
41.18  ounces  of  60  per  cent.  12.  148.7  mils  of  alcohol,  77.3  mils  of  glycerin,  and  24 
mils  of  syrup.  1 3.  26  pints  of  0.820,  3  pints  each  of  sp.  gr.  0.935  and  sp.  gr.  0.865 
14.  12£  troy  ounces. 

12  4  :5  :  :  10  :  12J        10  X17  =  170 

1  12JX  8=100 

1L  21\  270 


5  4  270  +  224  =  12  per  cent. 

15.  160  grains. 


1 6.  685f  grains. 


13 

1 

12 

1 
16 

3 

1 
85 

1 
75 

"" 1 
92 

3  :  480  :  : 1  :  160 


7  10  7  :  480  :  :  10  :  685^ 

17.  72.16oz.av.  (7291.2X2X0.816=11899.238  grains  in  a  quartof  U.S.  P.  alcohol; 
and  11899.238X0.923=  10982.997  grains  of  absolute  alcohol  (92.3  per  cent,  absolute 
alcohol  in  U.  S.  P.  alcohol). 

35  parts  of  alcohol  (92.3  per  cent.)  require  57.3  parts  of  water 
35         to  make  the  mixture  35  per  cent.;  then  as  35  :  57.3  :  :  11899.238: 
— I      19680.466  and  19680.466  +  11899.238  +  437.5  =  72.16  oz.  av, 
92.3        0 


35     57.3 
18.  12.4  oz.  14 


19.  24  oz 


10%         16$  4  oz.  10  per  cent.  =  40 

2 J           34  5_oz.  11  per  cent.  =  55 
9                               95 

2\  :9  :  :  3$  :  12.4  95  +  9=10$  per  cent. 

>z.  3    oz.    9  per  cent.  =  27 

14  3J  OS.  10  per  cent. «  35 

I 1  _3J  oz.  12  per  cent.=  42 

104         15.5  |(|                                  104 


1.5  3.6 


1.5:10: :  8.8  :  24 
20.  1280  grains  8  p 

grains  IS  per  cent. 

50.8  :  18.5 


104-7-10=10.4  per  cent. 
10  :  :  B.Q  :  24 

ns  8  per  oenl .,  L  920  grains  11  percent.,  1280  grains  18  per  cent,  and  820 
cent.  21.  18.5  parts  to  every  32.3  parts.  22.  5  oz.  362+  grams. 
7000  grains  :  2560  grains. 
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23.  63  192  grains. 

For  one  part  of  10  per  cent,  he  must  use  4  parts  of  13 J  per 
1 4  cent.,  or  *  of  the  whole  amount  of  13£  per  cent.    $  of  8  oz.  = 

I  |       6  oz.  192  grains. 


24.  2  l$oz.=  900  grains 

T45  oz.  =  192  grains 

or  in  the  proportion  of  75  to  16. 

25.  20  parts  of  }fths  of  1  per  cent,  and  17  parts  of  3J  per  cent.  26.  23  parts  of 
1.235  per  cent,  and  51  parts  of  2.345  per  cent.  27.  11  parts  of  1.676  per  cent,  and  3 
parts  of  3.188  per  cent.  28.  43  parts  of  0.840  per  cent.,  43  parts  of  1.848  per  cent., 
and  82  parts  of  2.688  per  cent.  29.  19  oz.  256J  grains.  If  43  parts  are  equal  to  5 
oz.,  then  by  proportion  82  parts  are  equal  to  19  oz.  256£  grains.  30.  5  oz.  of  0.840 
per  cent.,  11.7905  oz.  of  2.688  per  cent.,  and  15.2095  oz.  of  1.848  per  cent.  31.  43.2 
oz.  of  solution,  22  oz.  of  water.  32.  2  pints  8  fl.  oz.  353  min.  33.  16  fl.  oz.  of 
1.412,  20  fl.  oz.  of  1.448.  34.  57.6  fl.  oz.  water.  35.  20*  oz.  28  :  18  :  :  32  :  20*. 
If  in  28  oz.  there  are  18  oz.  water,  then  32  oz.  will  require  20*  oz.    36.  11.5+  fl.  oz. 
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94.9  76 


13.9 


37.  80  fl.  oz.  76.8  min.  38.  3  parts  of  1.03  per  cent.,  7  parts  of  1.10  per  cent., 
15  parts  of  1.32  per  cent.,  and  22  parts  of  1.28  per  cent.  39.  63.8  Gm.  of  1.03  per 
cent.,  148.9  Gm.  of  1.10  per  cent.,  319.2  Gm.  of  1.32  per  cent.,  and  468.1  Gm.  of  1.28 
percent.  40.  1506.4  Gm.  41.  832.5  Gm.  42.  115.35  Gm.  43.  80  mils.  44. 
2.77+  pints.  45.  3.08+  pints.  46.  7.14  Gm.  47.  349.2  Gm.  48.  21.5+  fl. 
oz.    49.  1088.6+  Gm.    50.  84  parts  of  3.52  to  48  parts  of  4.84. 
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QUESTIONS  ON  METROLOGY 

Define  Metrology.     (See  page  41.) 

What  does  its  present  and  less  strict  definition  include? 

What  is  weight? 

What  is  measure? 

What  is  specific  gravity? 

In  the  history  of  Metrology,  how  many  distinctly-marked  periods  may  be  traced? 

Describe  the  peculiarities  of  each  period. 

What  was  the  original  weight  of  the  English  silver  penny? 

What  is  the  origin  of  the  avoirdupois  pound? 

How  did  the  custom  originate  of  druggists  using  one  system  of  weights  for  buying 
drugs  and  another  for  compounding  them? 

When  were  the  Imperial  measures  and  standards  adopted  in  Great  Britian? 

What  relation  does  the  yard  bear  to  the  length  of  a  pendulum  beating  seconds? 

What  is  the  weight  in  grains  of  the  pound  troy? 

What  is  the  weight  in  grains  of  the  pound  avoirdupois? 

What  is  the  weight  in  grains  of  a  cubic  inch  of  distilled  water. 

What  is  the  weight  of  an  Imperial  gallon  of  distilled  water? 

What  is  the  weight  of  a  wine  gallon  of  distilled  water? 

How  many  cubic  inches  does  a  wine  gallon  contain? 

How  is  the  pound  troy  divided? 

How  is  the  pound  avoirdupois  divided? 

What  is  the  difference  in  grains  between  the  troy  ounce  and  the  avoirdupois  ounce? 

What  is  the  difference  in  grains  between  the  troy  pound  and  the  avoirdupois  pound? 

How  is  the  U.  S.  wine  gallon  divided? 

How  is  the  Br.  Imperial  gallon  divided? 

What  is  the  weight  in  grains  of  a  pint  of  distilled  water  at  15.6°  C?  At  25°  C.? 

What  is  the  weight  in  grains  of  a  fluidounce  of  distilled  water  at  15.6°  C.?    At 
25°  C? 

What  is  the  weight  in  grains  of  a  troy  ounce  of  distilled  water  at  15.6°  C.?    At 

25°  C? 
What  is  the  weight  in  grains  of  an  avoirdupois  ounce  of  distilled  water? 

What  is  the  weight  in  grains  of  an  Imperial  fluidounce  of  distilled  water  (Br.)? 
What  is  the  estimated  capacity  of  a  tumblerful?    A  teacupful?    A  wineglassful? 

A  tables poonful?    A  dessertspoonful?    A  teaspoonful? 
Can  ordinary  household  teaspoons,  tablespoons,  etc.,  be  relied  upon  for  accurate 

dosage?    What  is  recommended  for  use  in  measuring  such  doses? 
What  is  the  standard  or  unit  of  measurement  in  the  metric  or  decimal  system? 
How  is  it  derived? 

Why  is  the  system  called  the  metric  system? 
Why  is  the  system  called  the  decimal  system? 
How  is  the  unit  of  capacity  derived? 
How  is  the  unit  of  weight  derived? 
How  are  the  multiples  of  the  various  units  expressed? 
How  are  the  divisions  of  the  various  units  expressed? 
What  word  has  been  suggested  as  a  useful  mnemonic? 
Give  the  names  of  the  various  denominations  of  length. 
Give  the  names  of  the  various  denominations  of  capacity. 
Give  the  names  of  the  various  denominations  of  weight. 
Which  of  these  terms  are  used  in  the  U.  S.  Pharmacopoeia? 
What  is  the  meaning  of  a  micromillimeter? 
What  term  has  replaced  "cubic  centimeter''  in  the  U.  S.  P.  and  other  standard 

books? 
What  difference  is  recognized  in  the  value  of  cubic  centimeter  and  the  new  term 

which  has  replaced  it? 
What  are  the  chief  merits  of  the  metric  system? 
What  is  the  length  of  a  meter? 
What  is  the  capacity  of  the  liter  in  pints? 
What  is  the  measure  of  a  gramme  of  distilled  water? 
What  us  the  weight  of  a  gramme  in  grains? 
What  is  the  chief  disadvantage  of  the  metric  system? 
How  are  the  metric  weights  usually  divided? 
How  can  you  convert    meters  into  inches9 
How  can  you  convert  centimeters  into  inches? 
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How  can  you  convert  millimeters  into  inches? 

How  can  you  convert  liters  into  fluidounces? 

How  can  you  convert  liters  into  pints? 

How  can  you  convert  liters  into  Imperial  pints? 

How  can  you  convert  liters  into  Imperial  gallons? 

How  can  you  convert  mils  into  fluidounces? 

How  can  you  convert  mils  into  Imperial  fluidounces? 

How  can  you  convert  grammes  into  grains? 

How  can  you  convert  grammes  into  avoirdupois  ounces? 

How  can  you  convert  grammes  into  troy  ounces? 

How  can  you  convert  centigrammes  into  grains? 

How  can  you  convert  milligrammes  into  grains? 

How  can  you  convert  kilogrammes  into  avoirdupois  ounces? 

How  can  you  convert  kilogrammes  into  avoirdupois  pounds? 

How  can  you  convert  kilogrammes  into  troy  ounces? 

How  can  you  convert  inches  into  meters? 

How  can  you  convert  inches  into  centimeters? 

How  can  you  convert  inches  into  millimeters? 

How  can  you  convert  pints  into  liters? 

How  can  you  convert  fluidounces  into  mils? 

How  can  you  convert  Imperial  pints  into  liters? 

How  can  you  convert  Imperial  gallons  into  liters? 

How  can  you  convert  Imperial  fluidounces  into  mils? 

How  can  you  convert  grains  into  grammes? 

How  can  you  convert  grains  into  centigrammes? 

How  can  you  convert  grains  into  milligrammes? 

How  can  you  convert  avoirdupois  ounces  into  kilogrammes? 

How  can  you  convert  avoirdupois  ounces  into  grammes? 

How  can  you  convert  avoirdupois  pounds  into  kilogrammes? 

How  can  you  convert  troy  ounces  into  kilogrammes? 

How  can  you  convert  troy  ounces  into  grammes? 

How  are  the  metric  units  spelled  by  the  French? 

How  are  the  metric  units  spelled  by  the  U.  S.  Pharmacopoeia? 

How  should  0.050  m.  be  read? 

How  should  0.055  m.  be  read? 

How  should  0.0555  m.  be  read? 

In  measures  of  capacity  less  than  a  liter,  what  terms  are  used? 

In  weight,  when  the  quantity  is  relatively  large,  what  terms  are  used? 

In  quantities  less  than  a  kilogramme  and  greater  than  a  gramme,  what  terms  are 

used? 
In  quantities  below  the  gramme,  what  terms  are  used? 
What  is  a  balance? 

What  points  are  necessary  in  constructing  a  balance  to  obtain  correct  results? 
Name  the  various  kinds  of  pharmaceutical  balances  in  use. 
Describe  a  single  beam,  equal  arm  balance. 

Where  should  the  centre  of  gravity  be  when  the  beam  is  in  a  horizontal  position? 
Give  a  simple  illustration  of  the  principle  of  suspending  a  beam. 
What  particulars  are  necessary  in  regard  to  the  end  knife-edges? 
What  is  the  effect  if  the  end  knife-edges  are  not  equidistant  from  the  central 

knife-edge? 
What  if  the  central  knife-edge  is  not  in  line  with  the  end  knife-edges? 
What  if  the  knife-edges  are  not  parallel  with  each  other? 
What  are  the  requisites  for  the  beam  of  a  fine  balance  in  order  to  secure  accuracy 

in  weighing? 
Why  should  the  beam  of  the  balance  be  rigid  and  non-elastic? 
Why  should  it  be  no  heavier  than  necessary  in  order  to  secure  the  requisite  strength? 
What  advantages  have  agate  knife-edges  and  planes  over  those  made  of  steel? 
How  may  a  balance  be  tested  for  accuracy? 
What  are  the  advantages  of  having  the  balance  supported  by  a  rigid  metallic 

column? 
Wherein  does  an  analytical  balance  differ  from  an  ordinary  prescription  balance? 
Describe  the  Becker  chain  balance. 
What  sort  of  counter  scales  was  formerly  in  use? 
What  has  taken  its  place  generally  in  more  recent  times? 
R 
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Upon  what  principle  are  the  single  beam,  unequal  arm  balances  constructed? 

What  are  the  advantages  of  the  "Ball  scale"? 

Describe  the  vest-pocket  prescription  balance? 

Describe  the  double  beam,  unequal  arm  balance. 

What  are  its  advantages? 

Describe  a  scale  made  to  weigh  liquids. 

What  is  the  principle  objection  to  such  balances? 

What  principle  is  adopted  in  making  platform  scales? 

Describe  the  construction  of  a  "compound  lever  balance."    What  are  the  advan- 
tages of  such  a  balance? 

What  is  a  "box  prescription  scale"? 

Is  such  a  scale  suitable  for  weighing  quantities  of  a  grain  or  less? 

What  is  the  principle  of  the  torsion  balance? 

Of  what  weights  does  a  pile  of  avoirdupois  weights  consist? 

What  is  meant  by  block  weights? 

What  is  the  objection  to  the  use  of  a  wooden  block? 

How  are  troy  weights  usually  arranged? 

How  are  iron  metric  weights  usually  shaped? 

What  weights  are  generally  used  for  analytical  purposes? 

What  is  the  best  material  and  form  for  grain  weights  for  prescription  purposes? 

Why  are  aluminum  weights  preferable  to  brass? 

What  are  the  advantages  of  aluminum  wire  weights? 

What  measures  are  commonly  used  for  measuring  liquids  when  the  quantity  is 
more  than  a  pint? 

What  when  the  quantity  is  one  pint  or  less? 

What  effect  has  denting  upon  tinned  iron  or  copper  measures? 

Describe  the  forms  of  graduated  glass  measures  in  common  use. 

Which  is  preferable,  and  why? 

Describe  Hodgson's  graduated  measures. 

Describe  Hobb's  graduated  measures. 

What  is  an  objection  to  either  of  these,  and  how  may  it  be  remedied? 

What  objection  is  there  to  using  minim  graduated  measures? 

How  may  greater  accuracy  be  obtained? 

How  is  a  pipette  used? 

Do  the  terms  minim  and  drop  always  mean  the  same? 

About  how  many  drops  are  there  in  a  fluidrachm  of  water?    Ans.  60. 

In  a  fluidrachm  of  syrup  of  acacia?    Ans.  44. 

In  a  fluidrachm  of  chloroform?    Ans.  250. 

In  a  fluidrachm  of  tincture  of  opium?    Ans.  130. 

What  is  specific  gravity? 

How  much  weight  does  a  body  lose  by  being  immersed  in  water? 

What  is  the  rule  for  finding  the  specific  gravity  of  a  body? 

How  is  the  specific  gravity  taken  of  a  solid,  insoluble  in  but  heavier  than  water, 
by  means  of  a  balance? 

How  by  means  of  a  specific  gravity  bottle? 

How  by  means  of  a  graduated  tube? 

How  by  immersing  it  in  a  liquid  of  the  same  specific  gravity? 

How  is  the  specific  gravity  taken  of  a  solid,  soluble  in  but  heavier  than  water? 

How  is  the  specific  gravity  taken  of  a  solid,  insoluble  in  but  lighter  than  water? 

How  of  a  solid  soluble  in  but  fighter  than  water? 

Describe  a  specific  gravity  bottle. 

Can  an  ordinary  bottle  be  used  for  this  purpose? 

State  how  this  can  be  done? 

\\  hat  are  Lovi's  or  specific  gravity  beads? 

What  is  a  hydrometer  or  areometer? 

What  two  classes  of  hydrometers  are  there? 

Describe  Baume'a  hydrometer. 

What  is  the  difference  between  the  one  for  light  liquids  and  the  one  for  heavy 
liquids? 

Why  is  the  sen  mark  placed  near  the  top  in  hydrometers  for  heavy  liquids? 
ibe  the  specific  gravity  scale  hvdrometer. 

\\  hat  is  the  object  of  baying  two  bulbs  blown  in  the  glass  at  the  lower  end  of  the 
hydrometer? 

Whirl!  is  the  more  accurate  for  taking  specific  gravity, — the  hydrometer  or  the 
specific  gravity  bottle, — and  why? 
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Which  is  more  likely  to  give  a  correct  indication  of  specific  gravity, — a  hydrometer 
having  an  elongated  bull)  with  cylindrical  sides,  or  one  having  an  oval  or 
globular  bulb, — and  why? 

What  is  a  urinometer,  and  how  is  it  usually  graduated? 

What  is  the  specific  gravity  of  healthy  urine? 

What  is  the  specific  gravity  of  diabetic  urine? 

What  is  a  saccharometer,  and  how  is  it  graduated? 

What  is  an  elaeometer? 

What  is  a  lactometer? 

What  does  an  alcoholmeter  usually  indicate? 

Describe  Tralles's  hydrometer. 

Describe  Cartier's  hydrometer. 

Describe  Gay-Lussac's  centesimal  alcoholmeter. 

Describe  Sikes's  hydrometer. 

Describe  Jones's  hydrometer. 

Describe  Dica's  hydrometer. 

Describe  Twaddell's  hydrometer. 

Describe  Beck's  hydrometer. 

Describe  Zanetti's  hydrometer. 

Describe  Fahrenheit's  hydrometer. 

Describe  Nicholson's  hydrometer. 

Describe  Mohr's  specific  gravity  apparatus. 

Describe  the  Westphal  specific  gravity  balance. 

Describe  Gannal's  method  of  taking  specific  gravity  of  a  liquid. 

How  can  a  specific  gravity  pipette  be  used  to  show  specific  gravity? 

Describe  Rousseau's  densimeter. 

What  is  specific  volume? 

How  can  you  obtain  the  volume  of  a  given  weight  of  a  liquid? 


CHAPTER   II 

OPERATIONS   REQUIRING   THE    USE  OF   HEAT 

Generation  of  Heat 

The  consideration  of  the  theories  which  have  been  advanced  from 
time  to  time  to  explain  the  phenomenon  of  heat,  although  very  inter- 
esting and  instructive,  cannot  be  treated  of  in  a  work  of  this  charac- 
ter, and  the  reader  is  therefore  referred  to  any  of  the  recent  works  on 
physics,  which  are  everywhere  accessible.  The  view  which  is  now 
almost  universally  accepted  is  that  known  as  the  dynamical  theory 
of  heat,  in  which  it  is  assumed  that  heat  is  produced  by  the  constant 
motion  of  the  particles  composing  the  body,  and  that  heat  varies  in 
quantity  according  as  the  body  is  solid,  liquid,  or  gaseous. 

It  will  be  convenient  to  consider  the  various  practical  operations 
and  appliances  for  generating  heat  under  four  heads  : 

1.  Operations  and  forms  of  apparatus  in  which  solids  are  used  in 
developing  heat. 

2.  Those  in  which  liquids  are  used  in  developing  heat. 

3.  Those  in  which  gases  are  used  in  developing  heat. 

4.  Those  in  which  electricity  is  used  in  developing  heat. 

Operations  and  Forms  of  Apparatus  in  which  Solids  are  used  in 
developing  Heat 

Kinds  of  Fuel. — Under  this  head  is  included  the  very  well  known 
employment  of  solid  fuel,  as  wood,  charcoal,  anthracite  coal,  bitu- 
minous coal,  coke,  etc. 

Wood  is  seldom  relied  upon  as  fuel  in  pharmaceutical  operations 
where  a  regular,  well  sustained  heat  is  desired,  yet  from  its  wide 
distribution,  ready  inflammability,  and  comparative  cheapness  it  is 
indispensable  in  kindling  a  fire.  The  large  quantity  of  unconsumed 
carbon  which  is  either  lost  in  smoke  or  deposited  upon  vessels  that 
are  being  heated  constitutes  the  chief  objection  to  its  use. 

Charcoal  is  more  convenient,  although  more  costly,  than  wood.  It 
ignites  easily,  burns  readily,  and  leaves  but  little  residue.  On  account 
of  its  ready  combust  Utility,  it  is  well  fitted  for  operations  requiring  a 
quick,  strong  heat. 

Anthracite  coal  is  probably  the  lust  form  of  solid  fuel  for  general 
use,  being  the  most  economical.     Its  hard,  dense  structure  renders  it 

difficult  to  kindle,  hut  where  a  long  continued,  strong  heat  is  desired 

it  is  to  be  preferred. 

Bituminous  or  semibituminoua  coal  affords  a  strong  heat,  but  it  is 
not  equal  to  anthracite  as  fuel  for  pharmaceutical  purposes.  Uncon- 
sumed carbon  is  found  iii  the  smoke  in  large  quantity,  and  this  is  apt 
to  Condense  on    the  Surfaces  Of  kettles,  vessels,  etc.,  winch  are   Ix'ing 

heated,  and  the  deposits  of  soot  are  uncleanly  and  often  difficult  to 
remove. 
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Coke,  the  residue  obtained  from  the  distillation  of  coal  at  gasworks, 
is  an  excellent  fuel,  and  may  be  used  either  mixed  with  coal  or  by 
itself.     It  is  more  easily  kindled  than  anthracite. 

Pharmaceutical  Furnaces,  etc. — Much  ingenuity  has  been  used  in 
the  contrivance  of  various  forms  of  furnaces,  ranges,  stoves,  etc.,  to 
meet  general  or  special  applications,  yet  in  all  there  are  certain  fun- 
damental principles  of  construction  which  must  be  well  understood  if 
faults  are  to  be  avoided.  The  elements  of  a  furnace  are  the  airjlue, 
combustion  chamber,  and  vent  or  chimney,  and  the  relative  proportions 
of  these  must  depeud  upon  the  special  object  sought  in  the  construc- 
tion of  the  furnace,  and  the  character  of  the  fuel  that  is  to  be  used. 
Fig.  63  represents  a  sectional  view  of  a  pharmaceutical  furnace, — 
C  being  the  airliue,  A  the  combustion  chamber,  and  B  the  vent. 

Coal  being  the  principal  solid  fuel  in  use,  it 
will  be  most  appropriate  to  treat  of  those  fur- 
naces adapted  for  its  combustion,  and  therefore 
the  chemical  constitution  of  coal  and  the  theory 
of  its  combustion  must  be  noticed.  Hard  an- 
thracite, which  is  the  best  kind  of  coal  for 
pharmaceutical  furnaces,  usually  has  a  specific 
gravity  of  1.550,  and  has  been  shown  to  consist 
of  94  per  cent,  carbon,  0.40  per  cent,  hydrogen, 
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and  1.26  per  cent,  oxygen;  there  are  also  apt      L 

to  be  present  2  per  cent,  of  water  and  about  2.3    s^ 
per  cent,  of  incombustible  impurities  or  ash,  con-       Pha™acCtiouar1vif^nace' 
sisting  of  ferric  oxide,  silica,  alumina,  magnesia, 

lime,  etc.  The  poorer  grades  of  this  kind  of  coal  contain  from  85  to 
90  per  cent,  of  carbon.  Anthracite  may  be  distinguished  from  other 
varieties  by  its  rich,  glassy  lustre,  its  peculiar  conchoidal  fracture, 
and  its  hard,  dense  structure.  It  burns  freely,  without  black  smoke, 
showing  the  absence  of  unconsumed  carbon.  Soft  anthracite  or  semi- 
bituminous  coal  has  a  tendency,  when  broken  into  pieces,  to  assume 
the  form  of  irregular  cubes,  and  to  crumble  easily  under  pressure.  It 
burns  freely,  but  with  the  production  of  large  quantities  of  black 
smoke.  The  heat  produced  by  its  combustion  is  very  strong,  and  it  is 
largely  used  in  many  parts  of  the  United  States. 

The  combustion  or  oxidation  of  coal  requires  the  presence  of  a  cer- 
tain quantity  of  air  in  contact  with  the  burning  coal  to  furnish  enough 
oxygen  to  combine  properly  with  the  carbon  of  the  fuel.  The  result 
of  the  combination  is  carbon  dioxide,  COa,  and  carbon  monoxide,  CO, 
both  of  which  are  gases.  It  is  very  important  to  provide  means  of 
escape  for  these  gaseous  compounds,  as  they  are  both  poisonous,  and 
the  former  is  a  decided  non-supporter  of  combustion.  Theoretically, 
it  has  been  calculated  that  one  hundred  and  fifty  cubic  feet  of  air  are 
necessary  to  consume  perfectly  one  pound  of  coal  in  an  ordinary  fur- 
nace, but  practically,  because  of  the  obstruction  of  the  ashes,  which 
prevents  the  thorough  contact  of  the  air  with  all  parts  of  the  glowing 
carbon,  nearly  double  this  amount  is  necessary. 

Stoves  and  ranges  are  now  SO  universally  nsed  that  it  would  be 
needless  to  multiply  illustrations  of  them.  The  proper  selection  of 
such  as  are  suited  to  the  special  uses  of  the  pharmacist  must  be  left 
to  individual  decision,  and  will  depend  upon  the  space  that  can  be 
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Fig.  64 


Pharmaceutical  range 


spared  and  the  character  of  the  work  thai  is  to  be  done.  One  impor- 
tant feature  should  nut  be  overlooked,  however,  in  this  connection, — 
/.'..  the  addition  of  a  boiler  or  waterback,  whereby  a  constant  supply 
of  hot  water  can  be  had.  Where  stoves  are  used,  this  can  generally 
be  effected  by  having  a  circulating  hot  water  boiler  in  a  convenient 

corner,  the  pipes  conveying  the  hot  water 
being  heated  in  the  upper  pari  of  the  com- 
bustion chamber  of  the  stove.  If  sufficient 
space  can  be  appropriated,  a  range  is  very 
useful,  particularly  if  a  sheet  iron  sliding 
door  can  be  lowered  over  the  front  to  en- 
close the  space.  Now,  when  a  communi- 
cating flue,  controlled  by  a  damper,  is 
made  to  enter  the  chimney  from  the  top  of 
this  space,  operations  can  be  conducted 
here  that  would  otherwise  be  impossible, 
noxious  vapors  being  at  once  carried  off  by 
the  flue.  Fig.  64  represents  an  ordinary 
range  which  is  well  adapted  for  many 
pharmaceutical  operations.  The  front  has 
been  removed,  in  order  to  show  the  con- 
struction more  clearly.  This  front  is  of 
sheet  iron,  and  is  hinged  to  the  shelf  which 
supports  the  boiler ;  it  extends  half  way 
over  the  top  of  the  range,  and  when  the 
damper  is  opened,  the  vapors  arising  from 
operations  conducted  on  the  top  are  carried  up  the  chimney.  The 
hot  water  boiler  is  connected  by  pipes  with  the  cold  water  supply  in 
such  a  manner  that  the  cold  water  circulates  through  pipes  which 
surround  the  combustion  chamber,  and,  after  becoming  heated, 
ascends  into  the  boiler. 

Pig.  65  shows  a  durable  pharmaceutical  furnace  made  by  Mershon's 
Sons,  which  has  proved  very  useful  in  practical  work.  The  body  of 
the  furnace  is  of  wrought  iron  ;  it  is  lined  with 
firebrick,  and  the  top  is  composed  of  a  series  of 
rings,  which  permits  of  the  use  of  various  sized 
kettles,  evaporating  dishes,  etc  It  has  two  cast 
iron  doors,  the  upper  one  being  especially  use- 
fnl.  as  it  permits  the  ready  feeding  of  coal  to  the 

furnace  while  a   kettle  or  dish  is  being  heated, 

without  disturbing  the  latter.  Fi.u-.  63  affords 
i  BectionaJ  view  of  the  same  furnace,  and  it  will 
be  noticed  that  the  combustion  chamber,  A.  is 
snfticiently'deep  to  contain  a  considerable  body 
of  ignited  coal  and  permit  the  introduction  of 

hot  water  i li pes.     The  proportion  of  the  airline, 

0,   is  well  arranged,  while  the  vent,    F>.  has 

Sufficient    Capacity   to  serve  all    pharmaceutical 

purposes. 

The  merits  Of  this  furnace  are  that  the  greater  part  Of  the  heat  rises 

and  is  available  for  heating  the  vessel  placed  on  the  rings,  the  heavy 
lining  of  firebrick   preventing  lateral  radiation  to  a  great  extent. 


Fig.  65 


Pharmaceutical  furnace 
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and,  while  it  has  all  the  advantages  of  a  stationary  furnace,  its  posi- 
tion can  be  changed  repeatedly  if  desired,  the  relative  proportion  being 
so  well  adjusted  that,  while  it  is  very  sensitive  to  an  increase  or  decrease 
of  draught  a  moderate  heat  may  be  as  steadily  maintained  as  the 
intensity  of  a  strong  fire. 

A  drying  closet  can  be  adapted  to  this  stove  by  which  the 
waste  heat  may  be  utilized.  This  will  be  described  in  a  chapter  on 
Desiccation. 


Fig.  66 


Operations  and  Forms  of  Apparatus  in  which  Liquids  are  used  in 

developing  Heat 

The  liquids  which  are  most  used  in  pharmaceutical  operations  for 
heating  are  ethyl  alcohol,  denatured  alcohol,  methyl  alcohol,  petro- 
leum, or  coal  oil,  and  petroleum  benzin,  or  gasoline. 
All  of  these  liquids  contain  carbon  and  hydrogen,  while 
alcohol  contains  34  per  cent,  of  oxygen  in  addition. 

Alcohol  burns  with  a  blue  flame,  which  does  not 
deposit  soot,  and  the  heat  produced  is  intense.  It  is 
in  many  respects  the  best  liquid  to  use  for  generating 
heat  in  small  operations,  but  the  expense  attending  its 
use  in  this  country  is  a  serious  objection,  although  this 
has  been  overcome  in  part  through  recent  government 
regulations  whereby  ethyl  or  grain  alcohol  may  be 
released  from  bond  and  sold  for  technical  and  indus- 
trial purposes  if  it  has  been  "denatured,"  that  is,  rendered  unfit  for 
use  as  a  beverage.  The  " denaturing"  must  be  under  the  supervision 
of  Internal  Revenue  officers  and  the  denaturing  method  used  must 

Fia.  67  and  Fia.  68 


Spirit  lamp 


Alcohol  Stoves 

have  the  approval  of  the  Internal  Revenue  Department.  Refined 
methyl  alcohol  or  Columbian  spirit  has  nearly  all  of  the  advantages  of 
alcohol  when  used  for  burning  in  lamps,  and  it  is  much  cheaper  than 
pure  ethyl  alcohol.  It  should,  however,  never  be  used  as  a  solvent 
in  pharmaceutical  preparations,  as  it  is  a  dangerous  liquid  when  taken 
internally,  and  too  much  caution  cannot  be  exercised  to  guard  against 
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its  improper  use.  In  burning  alcohol  a  glass  spirit  lamp,  which  is 
provided  with  a  ground  glass  cap  may  be  used  (see  Fig.  66).  The 
cap  prevents  loss  by  evaporation  of  alcohol  from  the  wick,  when  the 
lamp  is  not  in  use.  The  older  forms  of  alcohol  lamps,  such  as  Berze- 
lius's,  Mitchell's,  etc.,  have  almost  gone  out  of  use,  being  superseded 
by  improved  forms.  In  one  of  the  simplest  of  these  the  alcohol  is 
poured  upon  brass  wire  gauze,  which  covers  a  metallic  box  containing 
asbestos  or  mineral  wool,  by  which  it  is  absorbed;  a  lighted  match  is 
now  applied  to  the  gauze,  which  retains  sufficient  spirit  to  ignite,  and 
a  strong  heat  is  at  once  obtained,  the  large  extent  of  surface  of  the 
gauze  producing  a  solid  blue  flame.  The  great  advantages  of  spirit 
lamps  of  this  kind  are  that,  all  parts  being  of  metal,  accidents  from 
breakage  are  avoided,  while  explosions  cannot  occur,  as  neither  the 


Fig.  69 


Fig.  70 


Y 


Gasoline  stove 


Russian  blast  lamp 

alcohol  nor  its  vapor  is  confined  in  a  tight 
receptacle,  and  if  the  lamp  is  upset  acci- 
dentally no  spirit  can  be  spilled,  because 
it  is  absorbed  by  the  asbestos.  Many 
modifications  of  this  simple  contrivance 
have  been  introduced  which  are  elaborate 
and  useful.  Figs.  67  and  68  show  types 
of  alcohol  stoves  which  are  extensively 
used  with  denatured  alcohol.  The  healed  burner  vaporizes  the  alco- 
hol which  burns  very  much  like  gas  and  the  flame  may  be  readily 
regulated  by  turning  the  knob  which  operates  a  needle  valve  and  con- 
trols the  flow  of  alcohol. 

The  so-culled  Russian  blast  lamp  is  one  of  the  best  contrivances  for 
generating  an  intense  heat.  It  is  useful  when  glass  tubes  of  large 
diameter  arc  to  be  bent,  or  in  crucible  operations.  A  sectional  illustra- 
tion is  seen  in  Fig.  B9.  It  is  made  of  sheet  copper,  and  consists  of  a 
partially  jacketed  cylinder,  A,  with  an  opening  on  one  side  for  intro- 
ducing the  alcohol,  and  on  the  opposite  side  a  bent,  tapering  tube,  B, 
which  pierces  the  cylinder  below  the  jacketed  portion,  and  is  turned  up- 
ward as  shown  in  the  cut.  The  principle  of  action  is  that  of  the  combus- 
tion of  the  vapor  of  the  spirit. 
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Fiq.  71 


Denatured  alcohol  has  also  found  extensive  use  as  a  fuel  in  the  form 
known  as  solidified  alcohol.  This  is  prepared  by  dissolving  1.35  Gm. 
of  sodium  hydroxide  in  40  Gm.  of  alcohol  and  8.5  Gm.  of  stearic 
acid  in  50  Gm.  of  alcohol,  mixing  the  two  solutions,  warming  until 
the  reaction  is  complete,  and  moulding  into  the  desired  form. 

Petroleum  benzin,  or  gasoline,  is  now  used  for  heating  purposes, 
and  Fig.  70  shows  one  [of  the  most  convenient  stoves  for  employing 
this  cheap  but  very  volatile  hydrocarbon.  The  difficulties  in  the  use 
of  the  very  inflammable  and  often  dangerous  liquids  of  this  class  for 
heating  have  been  here  largely  overcome.  To  avoid  a  smoky,  lumi- 
nous flame  the  vapor  is  burned  in  contact  with  air,  while  to  prevent 
explosions  the  reservoir  for  the  liquid  is  elevated  and  placed  four  or 
five  feet  away  from  the  ignited  vapor.  When  the  burner  is  to  be 
lighted,  the  valve  F  is  opened  slightly,  and  the  valve  D  turned  very 
carefully,  so  that  a  small  quantity  of  gasoline  may  flow  over  the  sides 
and  collect  in  the  cup.  When  this  is  full,  both  valves,  F  and  D,  are 
turned  off,  and  a  lighted  match  applied  to  the  cup.  The  burning  gaso- 
line will  heat  the  burner  A,  and  when  all  of  the  liquid  in  the  cup  has  been 
burned  and  the  flame  extinguished,  the  valve  D  is  turned  on  slightly  and 
a  lighted  match  applied  at  A.  The  parts  surrounding  being  hot,  the 
gasoline  is  vaporized,  and  passing  up- 
ward through  the  burner,  A,  issues 
through  the  numerous  circular 
openings  and  is  ignited.  The  up- 
ward current  of  air  caused  by  the 
heat  mixes  with  the  gasoline  vapor 
and  supplies  the  oxygen  necessary 
to  produce  a  perfectly  blue  and  in- 
tensely hot  flame,  the  size  of  which 
is  regulated  by  the  valves  D  and  F. 
When  fairly  ignited,  F  is  slightly 
opened,  and  D  is  used  to  control  the 
flame  by  turning  to  the  right  or  left. 
Kerosene,  or  coal  oil,  is  so  widely 
known  as  a  refined  petroleum  prod- 
uct used  for  illuminating  and  heating  purposes  that  any  extended 
notice  of  its  properties  in  a  practical  work  would  be  superfluous;  as 
it  is  heavier  in  specific  gravity  and  has  a  much  higher  flashing  point1 
than  gasoline,  it  is  much  safer  for  popular  use.  For  many  years 
the  only  kind  of  a  coal  oil  stove  available  for  druggists'  use  were 
wick-burners.  In  these,  the  oil  is  poured  into  a  reservoir  in  the  base 
of  the  stove;  the  upper  part  is  surrounded  with  perforated  tin,  which 
admits  air  to  the  flame  and  acts  as  a  protection;  the  wicks,  which 
are  flat  and  wide,  have  corresponding  chimneys,  by  which  the  heat  is 
conveyed  to  the  vessel  that  is  to  be  heated.  The  disadvantage  com- 
mon to  all  coal  oil  stoves  using  wicks  is  that  the  chimneys  have  to 
be  high  enough  to  secure  perfect  combustion  and  prevent  smoking, 
and  this  removes  the  vessel  that  is  to  be  heated  so  far  from  the  tlame 
that  quick  heating  is  almost  impossible;  in  addition  to  this,  thewickfi 


Wickless  blue  flame  coal  oil  stove 


1  By  this  term  is  meant  the  temperature  at  which  coal  oil  begins  to  give  off  inflammable  vapor 
A'hioh  forms  an  explosive  mixture  with  air.  This  temperature,  fixed  by  the  laws  of  different 
Hates,  varies  from  43.3°  to  05.5°  C.  (110°  to  150°  F.). 
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require  constant  attention,  and  imperfect  combustion  frequently 
results  even  when  care  is  exercised. 

The  introduction  of  the  "wickless  blue  flame  oil  stove"  marked 

an  era  in  practical   methods  of  generating  heat.     Pig.  71  shows  a 

F      79  good  form.     The  stove  must  stand  upon  a  level 

surface,  for  if  it  does  not  the  coal  oil  will  not  flow 

properly.     The  cylindrical  reservoirs  on  the  side 

are  supplied  with  an  automatic  feeder,  whereby 

a  uniform  quantity  of  oil  is  furnished  to  the  burner. 

The   principle   upon  which  this  kind  of  a  stove 

operates  is  that  of  burning  (he  vapor  of  the  oil  (see 

gasoline  stove.  Fig.  70),  and  the  control  becomes 

an  important  factor.     A  lighting  ring  containing 

asbestos  is  first  saturated  with  oil  by  turning  one 

wickiess  blue  flame  coal    of  the  valves,  and  when  a  lighted  match  is  applied 

wi  stove  sufficient  heat  is  soon  generated  to  cause  the  coal 

oil  to  burn  with  a  blue  flame  without  smoke  or  odor.     Fig.  72  shows 

a  smaller  wickless  coal  oil  stove  which  is  very  efficient. 

Operations  and  Forms  of  Apparatus  in  which  Gases  are  used  in 
developing  Heat 

Gas. — The  extensive  employment  of  manufactured  illuminating  gas 
and  the  growing  use  of  natural  gas  as  sources  of  heat  for  pharmaceu- 
tical and  other  purposes  render  necessary  a  somew hat  extended  notice 
of  gas  in  this  connection.  Illuminating  gas  was  frequently  called 
earburetted  hydrogen,  but  it  is  really  a  mechanical  mixture  of  various 
gases,  some  of  which  produce  luminous  flames  and  others  do  not; 
besides  the  hydrocarbon,  CII4  (earburetted  hydrogen),  which  is  the 
principal  constituent,  it  contains  condensible  hydrocarbons,  hydro- 
gen, carbon  dioxide,  carbon  monoxide,  aqueous  vapor,  and  traces  of 
oxygen  and  nitrogen.  Gas  is  usually  produced  by  the  destructive 
distillation  of  gas  coal,  while  coal  tar,  gas  liquor,  and  coke  are  the 
liquid  and  solid  by-products,  and  these  are  now  exceedingly  useful  as 
the  sources  of  valuable  manufactures  in  the  arts.  Gas  which  is  fitted 
for  illuminating  purposes  must  have  its  composition  modified  by  ad- 
mixture with  air  before  it  is  lit  for  heating  purposes ; 
this  may  be  best  illustrated  by  the  examination  of  an  Fig.  73 

ordinary  fishtail  gas  flame.  In  Fig.  7.'?  it  will  be 
noticed  that  three  zones  are  visible, — the  lower  or 
dark  central  zone,  which  is  not  luminous  and  not  at 
all  hot,  because  the  gas  is  not  fairly  ignited  ;  A,  the 
luminous  zone,  where  the  emission  of  light  is  due  to 
the  suspension  of  minute  particles  of  incandescent 
carbon  in  the  flame,  caused  by  the  incomplete  com- 
bustion of  t  lie  gas  ;  and  the  outer  non- luminous  zone, 

or  "mantle"  which  fringes  the  flame, and  where  the  Gnmum* 

particles  of  carbon  coming  in  direct  contact  with  the 

ail'  are  entirely  consumed,  the  commonly  accepted  theory  being  that 
the  oxygen  in  the  air  unites  chemically  with  the  incandescent  carbon 
particles,  producing  the  invisible  -uses  carbon  monoxide  and  carboD 

dioxide 
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Soon  after  gas  came  into  use  it  was  discovered  thai  the  properties 
which  rendered  ii  most  valuable  as  an  illuminator  prevented  its  use  as 
a  source  of  heat,  because  of  the  deposition  of  the  particles  of  soot  from 
the  luminous  port  ion  of  1  he  flame  upon  vessels  thai  were  to  be  heated. 
Dr.  Duncan,  of  Edinburgh,  showed  thai  If  gas  properly  mixed  with 
air  was  made  to  enter  at  the  bottom  of  a  tall  tinned  iron  cylinder,  the 
upper  end. of*  winch  was  covered  with  wire  gauze,  it  would  burn  when 
ignited  above  the  gauze  with  a  blue,  smokeless  flame.  The  unneces- 
sarily long  cylinders  (sometimes  thirty  inches)  which  were  originally 
used  were  soon  replaced  by  others  of  the  length  of  five  or  six  inches, 
for  the  sake  of  greater  convenience.  This  discovery  was  at  once 
utilized,  and  gas  stoves  and  burners  for  various  purposes  came  into 
use  immediately. 

Bunsen  burners  are  more  frequently  used  in  simple  operations  than 
any  other  form  (see  Fig  74 ).  The  coal  gas  issues  from  a  small  orifice, 
O,  near  the  base,  passes  up  through  a  brass  tube,  H,  four  inches  high, 
and  is  ignited  at  the  top  of  this  tube  ;  four  large  circular  openings 
surround  the  small  orifice  at  the  base,  and  these  may  be  closed  either 


Fig.  74 


Fig.  75 


Fig.  77 


Fig.  76 


Bunsen  burner 


Bunsen  burner 
(Morton's) 


Short  burner 


Short  burner  with 
support 


wholly  or  in  part  by  a  perforated  brass  ring,  R ;  this  permits  the 
regulation  of  the  supply  of  air,  which  mixes  with  the  gas  as  it  ascends 
the  tube,  and  a  blue,  smokeless,  intensely  hot  flame  may  be  produced  ; 
if  the  perforated  ring  is  turned  so  that  the  air  openings  are  closed,  a 
luminous,  smoky  flame  results.  One  of  the  objections  to  the  ordinary 
Bunsen  burner  is  that,  after  being  used  for  a  time  under  a  low  gas 
pressure,  when  the  tube  becomes  hot  the  flame  will  sometimes  recede 
and  the  gas  become  ignited  at  the  Lower  orifice.  This  may  usually 
be  avoided  by  gradually  turning  the  brass  perforated  ring,  so  as  to 
admit  less  air  to  suit  the  diminished  pressure.  Morton  corrected  this 
receding  of  the  flame  by  contracting  the  orifice  of  escape  at  the  top 
to  about  two-thirds  of  the  area  of  the  tube.  Thai  the  Length  of  the 
perpendicular  tube  does  not  materially  affect  the  smokeless  character 
of  the  flame  may  be  ] u-oved  by  the  use  of  the  convenient  little  burners 
shown  in  Figs.  7C  and  77.  These  are  made  by  the  Buffalo  Dental 
Manufacturing  ( 'onipany,  and  have  proved  very  useful  at  the  prescrip- 
tion counter.  Bunsen  burners  with  the  tube  arranged  horizontally 
have  grown  in  favor  because  they  are  less  likely  to  be  overturned, 
and  if  they  have  a  broad  base  they  will  easily  support  a  large  vessel. 
Fletcher's  radial  burner  (see  Pig.  78)  has  the  merit  of  having  no 
loose  parts,  and,  as  the  easting  is  well  annealed,  it  is  well  adapted  for 
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Fletcher's  radial  burner 


Fig.  80 


rough  usage,  the  gas  issuing  from  narrow  slits  cut  radially  in  the 
raised  circular  burner;  the  flame  is  solid  and  non-luminous.  No 
gauze  is  needed  to  distribute  the  heat.  In  Fig.  79  is  shown  a  very 
compact  and  useful  gas  burner,  well  adapted  for  the  dispensing 
counter,  it  is  of  the  horizontal  Bunsen  type,  and  is  furnished  with  an 
attachment  for  distributing  the  flame,  and  three  short  legs  for  support- 
ing the  vessel  that  is  to  be  heated. 
FIG-  "8  In  many  localities  outside  of 

cities  and  towns,  gas  made  by 
vaporizing  gasoline  and  mixing 
air  with  it  is  used  for  illuminating 
purposes.  It  is  made  by  gas 
machines,  as  they  are  termed,  the 
air  pump,  operated  by  weights  and 
pulleys  or  by  a  water  wheel,  being 
usually  located  in  the  cellar  of  the 
residence  or  building,  while  the 
gasometer  is  buried  underground 
at  a  safe  distance.  This  gas  is 
very  satisfactory,  but  it  has  been  only  within  a  few  years  that  it  has 
been  utilized  for  heating  purposes.  Special  burners  are  required 
when  this  gas  is  used  as  an  illuminant,  and  they  require  some  adjust- 
ment at  first  to  secure  the  proper  proportion  of  air.  Fig.  80 
shows  the  Springfield  laboratory  burner,  which  gives  a  very 
hot,  blue  flame  with  this  kind  of  gas,  and  it  may  also  be 
used  with  ordinary  gas.  The  milled  head 
at  the  base  of  the  burner  is  used  to  control 
the  quantity  of  the  gas  passing  through, 
while  by  revolving  the  burner  itself  upon 
the  thread  of  the  screw  by  which  it  is 
connected  with  the  base,  the  quality  of 
the  gas  is  determined, — i.e.,  the  proper 
proportion  of  air  is  admitted. 

Gas  stoves  are  now  made  in  such  va- 
riety that  it  seems  difficult  to  make  a 
judicious  selection  for  general  pharma- 
ceutical work.  The  error  most  frequently  made  is  in  the  choice  of 
those  which  are  intended  to  produce  only  very  high  temperatures. 
It   is  very  seldom  that  a  heat  of  ureal  intensity  is  desired  in  pharma- 

ceut  ieal  opera!  ions.  The  chief  points  to  be 
secured  in  a  good  gas  stove  an — 1,  a  smoke- 
less tlaine  ;  2,  a  strong,  (inn.  indestructible 
frame  that  will  easily  support  a  large  or 
small  vessel  and  is  not  easih  overturned; 

."».  an  eas\  and  t|uick  adjustment,  whereby 
either  a  Strong,  well  sustained  heat  or  a  low. 
diffused  heat  may  be  obtained.  Prof.  Par- 
rish  devised  a  pharmaceutical  sto\e  whieh 
had  these  qualifications,  but  it  is  not  made 
shows  one   whieh    is   known    in  commerce  as  the 

It  is  made  by  the  American  Meter  Company,  and 


Fig.  79 


Horizontal  Buneen 
burner 


Fig.  si 


K<  "ri'  •  r i j  v  ^m>  itOl  0 


at    present.      Pig.  M 

Economy  <_r;i^  stove. 

of  all  of  the  gas  stoves  that    have  been  used  by  the  author,  this  is  tin. 
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one  which  is  in  every  way  most  suited  for  pharmaceutical  operation-;. 
It  has  a  broad,  low,  strong  base,  and  cannot  be  easily  overturned,  and 
a  double  ring  burner,  so  arranged  that  either  the  small  ring  or  both 
the  small  and  large  rings  maybe  used.  As  it  is  only  about  four  inches 
high,  the  contents  of  a  vessel  placed  upon  it  may  be  conveniently 
stirred.  It  is  nine  inches  square,  and  its  consumption  of  gas  when 
both  rings  are  lighted  is  about  ten  feet  per  hour. 

One  of  the  greatest  conveniences  that  a  pharmacist  can  have  at  a 
dispensing  counter,  where  a  large  supply  of  hot  water  cannot  be  had 
from  a  boiler,  is  the  water  heater  shown  in  Fig.  82.     If  hot  water  is 
desired,  the  pipe  at  the   top  is   connected  with  a 
hydrant,  the  water  turned  on,  and  the  gas  burner  ^io.  82 

lighted  below;  in  a  few  seconds  warm  water,  and  in 
a  minute  or  two  hot  water,  will  run  from  the  lower 
pipe.  Many  kinds  of  hot  water  apparatus  are  now 
to  be  had  based  on  this  principle.  Fig.  83  shows 
a  convenient  hot  water  generator,  well  adapted 
for  furnishing  a  supply  of  hot  water  in  pharma- 
cies which  have  not  access  to  the  waterback  of 
a  range,  but  can'use  gas.  In  the  illustration  it  is 
shown  attached  to  an  ordinary  circulating  boiler, 
and  it  can  be  depended  upon  to  furnish  a  large  water  heater 

quantity  of  warm  water.     It  is  made  by  the  United 
Gas  Improvement  Company  of  Philadelphia,  but  similar  water  heat- 
ers are  supplied  by  all  gas  companies. 

The  advantages  of  the  use  of  illuminating  gas  as  a  source  of  heat  may 
be  summed  up  as  follows:  1.  It  may  be  made  to  furnish  a  clean,  smoke- 
less flame.  2.  It  is  cheap  when  compared  with  alcohol  and  other 
sources  of  heat,  and  is  particularly  economical  in  large  cities.  3.  The 
supply  is  unremitting,  and  the  inconvenience  of  continually  supplying 
fuel,  which  is  always  present  in  other  forms  of  stoves,  is  not  experi- 
enced here.  4.  The  supply  is  under  almost  perfect  control,  and,  after 
once  regulating  the  flow  suitable  for  'a  continuous  operation,  little 
apprehension  need  be  felt,  during  the  operator's  enforced  absence,  of 
an  injurious  rise  or  fall  in  the  temperature. 


Operations  and  Forms  of  Apparatus  in  which  Electricity  is  used  In 

developing  Heat 

Electricity  as  a  Source  of  Heat. — The  enormous  use  of  electricity  as  a 
source  of  light  has  naturally  turned  the  minds  of  inventors  to  devising 
means  of  using  it  for  heating  purposes.  Unless,  however,the  current  is 
abundant,  as  when  developed  by  a  water  power  plant,  it  cannot  be 
used  economically  by  the  pharmacist,  and,  if  illuminating  gas  is  avail- 
able, electric  heating  on  a  large  scale  is  unprofitable.  In  many  city 
stores  lighted  by  electricity  it  will  often  be  found  that  for  convenience, 
cleanliness,  and  ease  of  application  electrical  stoves  have  an  advan- 
tage. Fig.  84a  shows  a  simple  electrical  stove  which  can  be  used  for 
small  operations.  The  current  flows  through  line  wires  of  highly  re- 
sisting metal  embedded  in  fireproof  insulating  cement  in  the  base,  and 
the  heat  produced  by  the  resistance  warms  the  top  plate  of  the  stow. 
Fig.  84  illustrates  another  form  of  electric  stove,  made  by  the  Hughes 
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Electric  Heating  Co.,  in  which  the  heat  is  produced  by  exposed  wires 
which  become  red  hot  through  the  resistance  they  offer  to  an  electric 
current  passing  through  them.  The  heat  may  be  regulated  to  "high," 
"medium,"  or  "low,"  or  may  be  turned  off  completely  through  the 
use  of  a  switch  operated  by  a  button.  The  several  degrees  of  heat  burn 
880,  440,  or  220  watts,  respectively,  of  electric  current,  per  hour. 

Many  other  forms  of  electrically  heated 
stoves  are  now  available  for  heating  ovens, 
sterilizers,  jacketed  kettles,  general  cooking 
purposes,  etc. 

In  certain  industries  electricity  has  been 
largely  used  as  a  source  of  heat,  especially 
for  high  temperatures,  or  where  a  flame 
would  be  dangerous. 


Fig.  83 


Fig.  84 
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Hot  water  heater 


Electric  stove 


Fig.  84a 


Methods  of  Measuring  Heat 

To  measure  degrees  of  temperature  in  pharmaceutical  operations 
thermometers  are  used  exclusively.  A  thermometer  may  be  described 
as  an  instrument  consisting  of  a  glass  tube  having  a  capillary  bore, 
with  a  cylindrical  or  globular  bulb  blown  at  the  end,  the  bulb  and 
a  part  of  the  stem  containing  a  liquid  (usually  mercury),  and  the  tube 
being  mounted  upon  a  graduated  scale,  or  the  tube  itself  graduated, 
in  order  to  measure  the  degree  of  expansion  of  the  liquid  when  sub- 
jected to  the  influence  of  heat.  Unfortunately,  the  value  of  the  de- 
crees of  thermometers  in  common  use  is  not 
the  same,  there  being  no  less  than  three  arbi- 
trary scales, — Centigrade,  Fahrenheit,  and 
Reaumur,  the  latter  rarely  used  in  English 
speaking  countries. 

The  Centigrade,  or  Celsius,  scale  is  best 
adapted  for  scientific  work;  it  is  given  the  first 
place  in  the  r.  S.  P.  (9th  Rev.).  The  Breezing 
point  of  water  on  this  scale  is  zero,  0°,  and  the  boiling  point  is  100°; 
the  intervening  space  is  divided  into  one  hundred  equal  parts  (see 
Fig.  86),  and  thus  the  system  of  decimal  division,  now  so  largely  used 
in  coinage  and  in  woitiht  s  and  measures,  is  maintained  for  tempera- 
ture. Most  of  tli'-  foreign  literature,  especially  French  and  German, 
use  the  Centigrade  scale. 


Bleotria  stove 
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Fig.  85 


The  Fahrenheit  scale  is  much  the  most  largely  used  in  this  country  and 
Great  Britain,  and  until  the  1880  revision  of  the  U.  S.  Pharmacopoeia  it 
was  used  exclusively  in  pharmacy.  In  this  book  the  Centigrade  degrees 
of  the  Pharmacopoeia  are  followed  by  those  of  Fahrenheit  enclosed  in 
parentheses,  as  100°  C.  (212°  P.).  1"  Fahrenheitfs  ther- 
mometer the  freezing  point  is  32°,  and  the  boiling  point  is 
212°,  the  intervening  space  being  divided  into  one  hundred 
and  eighty  equal  parts  (see  rig.  86).  In  Reaumur's  ther- 
mometer the  freezing  point  is  0°,  and  the  boiling  point  is  80  . 
Fig.  87  shows  a  convenient  and  cheap  form 
Fig.  86  of  thermometer  for  pharmaceutical  uses,  but  on 
account  of  its  having  a  paper  scale  it  should  not 
be  used  for  measuring  temperatures  above  300° 
F.  as  the  paper  will  be  charred. 

In  Figs.  88,  <S9,  and  !»(» the  three  thermometers 
are  shown  together  to  facilitate  comparison. 
The  lowest  figures  indicate  the  freezing  points 
of  each,  the  highest  the  boiling  points. 

RULES 

1.  To  convert  Centigrade  degrees  into  those  of 
Fahrenheit,  multiply  by  1.8  and  add  32. 

2.  To  convert  Fahrenheit  degrees  into  those  of 
Centigrade,  subtract  32  and  divide  by  1.8. 

Choice  of  Thermometers. — It  is  important 
that  the  practical  pharmacist  should 
Fig.  87  possess  a  good  thermometer.  The 
best  form  is  one  in  which  the  gradu- 
jl^  ations  are  made  on  the  surface  of  the 
tube.  The  diameter  of  the  instru- 
ment should  be  the  same  throughout 


its     entire    length ;     this     permits 
its  convenient  use       pIQ  FlG    FlG 
through  perforated        88      89      90 
corks    in     distilla- 
tions and  other  op- 
erations   where    it 
i*  necessary  to  ob- 
serve temperature, 
and    it    is   not    so 
easilv  broken    ( sve 

IW       Fig.      85).        The 
#  \(f        thickness     of     the 

glass  of  the  bulb  is 
m  M       not  a  matter  of  in- 

difference. If  too 
thick,  the  ther- 
mometer will  not 
respond  quickly  to  changes  of  temperature,  while  it*  too  thin,  the  risk 
of  fracture  is  very  great.  The  bore  of  the  tube  should  be  Hat  or 
elliptical,  and  perfectly  uniform  throughout.  The  absence  of  air  in 
the  tube  may  be  known  by  the  descent  of  the  mercury  to  the  lowest 
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part  of  the  tube  when  the  thermometer  is  inverted.  A  strip  of 
opaque,  white  enamelled  glass  behind  the  bore  of  the  tube  is  of  great 
assistance  in  reading  the  indication  quickly.  It  is  a  good  practice  to 
send  a  thermometer  to  be  officially  tested,1  and  then  to  reserve 
it  as  a  standard  for  correcting  ordinary  instruments.  As  glass 
usually  reaches  its  limit  of  contraction  in  three  years,  such  a 
thermometer  should  be  at  least  this  old  before  it  is  sent. 

Fig.  91  illustrates  one  of  the  most  valuable  forms  of  the 
thermometer;  it  is  called  a  clinical  thermometer.  The  glass 
is  triangular  instead  of  cylindrical,  and  the  capillary  orifice  is 
flattened  so  as  to  enlarge  the  diameter  of  the  surface  of  the 
mercury,  in  order  that  it  can  be  read  easily.  The  normal  tem- 
perature of  the  human  body  is  98.5°  F.,  and  the  physician,  by 
inserting  the  bulb  of  the  thermometer  under  the  patient's 
tongue  and  allowing  it  to  rest  there  for  a  minute,  can  easily 
ascertain  the  presence  or  absence  of  symptoms  of  fever. 


Fig.  91 
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The  following  specifications  for  ther 
mometers  for  official  tests  have  been  es 
tablished  by  the  U.  S.  P.  IX 


u.  s. 


P.  IX  Standard  Ther- 
mometers 


General  Requirements. — 
The  bulbs  are  to  be  of  Jena  16 
III  normal  glass  or  Corning 
normal  thermometer  glass. 
The  stems  may  be  made  of 
other  white  enamel  back  glass 
tubing  having  a  circular  cross 
section;  the  diameter  of  the 
capillary  must  not  be  greater 
than  0.1  mm.  The  diameter 
of  the  stem  is  to  be  5.5  mm. 
(to  within  =•=  0.3  mm.),  and 
the   maximum    diameter  of 


Fio.  93b 


Taking  the  melt- 
ing point 


Bensemann's  method  of 
collecting  fusible  body 


thermometer  thc  bu|b  must  not  be  greater 
than  the  diameter  of  the  stem.  The  thermometers  are  to  have  a  pear- 
shaped  reservoir  at  the  upper  end  of  the  capillary  having  a  volume  at 
least  equal  to  the  volume  of  the  entire  graduated  portion  of  the  stem. 
The  upper  end  of  the  stem  is  to  have  a  small  glass  ring. 

Graduation. — The  thermometers  are  all  to  be  graduated  into  0.5° 
(one-half  degree)  intervals.  The  1°  graduation  marks  are  to  be  longer 
than  those  for  the  half  degrees,  the  longer  graduations  extending,  pref- 
erably, equally  to  the  right  and  left  of  thc  shorter  marks.  The  grad- 
uation marks  are  to  be  clean  cut  and  fine,  and  to  be  uniformly  well- 
filled  with  insoluble  colored  pigment. 

Numbering.  The  100°  graduations  (the  0°,  100°,  200°,  300°  grad- 
uations on  the  different  thermometers)  are  to  be  numbered  in  full  and 
the  intermediate  5°  and  10°  graduations  are  to  be  numbered  5,  10,  15, 
etc.  .  .  .  95,  100,  5,  10,  15,  .  .  .  95.  200,  5,  10,  etc.  The  numbers 
nni-t  be  distinct  and  easily  legible  and  preferably  in  such  position  thai 

1  Clinical  ThfrmnmotiT-i  are  •■x-\minoi|1  find  certificates  nre  issued  showing  the  corrections, 
by  Winchester  Observatory,  of  Yale  College,  New  Haven,  Conn.,  and  by  many  others. 
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they  will  be  upright  when  the  thermometer  is  vertical.  The  figures 
should  not  be  unduly  large.  It  is  suggested  that  the  figures  opposite  the 
0°,  100°,  200°,  300°  graduations  be  made  about  2  mm.  in  height  and  the 
intermediate  numbers  of  5,  10,  15,  etc.,  somewhat  less  (about  1.4  mm.). 

Annealing. — The  thermometers  should  be  so  thoroughly  annealed 
that  there  will  be  no  appreciable  change  in  their  indications  after  long 
continued  exposure  to  the  highest  temperature  on  the  scale. 

Error  of  Scale. — The  maximum  error  at  any  temperature  below  100° 
C.  must  not  exceed  0.5°,  nor  exceed  1.0°  in  the  interval  100°  to  350°C. 

Standardization. — The  thermometers  should  be  submitted  to  the 
Bureau  of  Standards  for  standardization  or  carefully  compared  with 
thermometers  actually  standardized  by  the  Bureau  of  Standards. 

Filling  Under  Pressure. — Thermometers  reading  over  200°  C.  must 
be  filled  under  sufficient  pressure  to  prevent  the  mercury  column  from 
boiling  or  breaking  up  into  small  pieces. 

Thermometer  No.  1. — The  thermometer  is  to  be  graduated  from — 
10.5°  to  125.5°  C.  into  half  degrees,  the  length  of  a  1°  interval  being 
1.5  to  2  mm. 

Thermometer  No.  2. — The  thermometer  is  to  be  graduated  from  98° 
to  225.5°  C.  into  half  degrees,  the  length  of  a  1°  interval  being  1.5  to 
2  mm.  The  graduations  to  begin  a  short  distance  above  top  of  bulb 
so  that  the  distance  from  first  graduation  (98°)  to  bottom  end  of  bulb 
shall  be  not  over  40  mm. 

Thermometer  No.  2 A. — The  thermometer  is  to  be  graduated  into  half 
degrees  in  the  neighborhood  of  ice  point  from  1°  to  2°,  above  which  is 
to  be  a  small  enlargement  in  the  capillary,  and  then  a  graduated  por- 
tion extending  from  98°  to  250.5°  C,  the  length  of  a  1°  interval  being 
1.5  to  2  mm.  The  length  of  the  thermometer  between  the  98°  mark  and 
the  lower  end  of  the  main  bulb  should  not  exceed  65  mm. 

Thermometer  No.  8. — The  thermometer  is  to  be  graduated  from  198° 
to  350.5°  C.  into  half  degrees,  the  length  of  a  1°  interval  being  1.5  to 
2  mm.  The  graduations  to  begin  a  short  distance  above  the  top  of 
the  bulb  so  that  the  distance  from  the  first  graduation  (198°)  to  the 
bottom  end  of  the  bulb  shall  be  not  over  40  mm.  The  graduated  stem 
to  be  the  same  length  as  Nos.  1  and  2. 

Thermometer  No.  3 A. — The  thermometer  is  to  be  graduated  into  half 
degrees  in  the  neighborhood  of  the  ice  point  from — 1°  to  4°,  above  which 
is  to  be  a  small  enlargement  in  the  capillary,  and  then  a  graduated 
portion  extending  from  198°  to  350.5°  C.,  the  length  of  a  1°  interval 
being  1.5  to  2  mm.  The  length  of  the  thermometer  between  the  198° 
mark  and  the  lower  end  of  the  main  bulb  should  not  exceed  65  mm. 

Auxiliary  Thermometer. — This  thermometer  is  for  emergent  stem 
corrections.  Use  a  standard  thermometer  from  15  to  20  cm.  in  length 
and  graduated  from  20°  to  100°  C,  into  degrees. 

Thermometers  for  Boiling  Points. — In  order  to  avoid  the  necessity  of 
an  emergent  stem  correction,  it  is  advisable  that  an  accurately  standard- 
ized thermometer  of  the  Anschiitz  type  be  used  for  boiling  points.  If 
such  a  thermometer  is  not  available,  a  thermometer  such  as  is  specified 
above  (see  No.  1,  2,  or  3)  may  be  employed,  applying  the  emergent 
stem  correction  as  described  under  Melting  Points  (see  page  130),  the 
length  of  emergent  stem  being  measured,  in  degrees,  from  the  lower 
end  of  the  stopper  to  the  highest  point  of  the  boiling  temperature. 
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Melting  Point. — By  this  is  meant  the  temperature  at  which  a  sub- 
stance melts  or  fuses.  It  is  used  as  a  means  of  identifying  a  body  or 
of  proving  its  purity.  The  U.  S.  P.  IX  cites  the  melting  point  of  many 
bodies  and  has  established  the  following  official  method  for  their  deter- 
mination. Melting  points  may  also  be  taken  with  an  apparatus  like 
that  shown  in  Fig.  92.  The  melted  substance  is  drawn  into  the  small 
tube  and  allowed  to  cool,  or  the  end  of  the  tube  is  sealed.  The  tube 
is  attached  by  a  rubber  band  to  a  thermometer,  and  both  immersed 
in  a  bath  of  some  convenient  liquid.  The  whole  is  gradually  heated, 
and  the  point  at  which  the  substance  melts  is  noted.  Figs.  93a  and  93b 
show  Bensemann's  method  of  collecting  a  fusible  body  by  holding  the 
tube  horizontally  until  the  melted  body  cools.  When  heated  carefully 
the  exact  point  at  which  it  melts  can  be  seen  by  the  liquid  flowing  down 
the  side. 

U.  S.  P.  IX  Method  for  Determining  Melting  Points 

For  the  purpose  of  the  Pharmacopoeia  the  melting  point  is  defined 
as  that  interval  of  temperature  within  which  the  substance  is  observed 
to  melt  when  treated  as  directed  below. 

For  the  determination  of  the  melting  point,  Pharmacopceial  sub- 
stances are  divided  into  two  classes : 

Class  I. — Substances  readily  reduced  to  a  powder. 

Class  II. — Substances  not  readily  reduced  to  a  powder,  such  as  fats, 
fat  acids,  paraffin,  petrolatum  and  waxes. 

Apparatus  required  (see  Fig.  94): 

1.  A  round-bottom,  glass  tube  of  30  mm.  internal  diameter  and  about 
10  cm.  long,  flaring  slightly  at  the  top  like  an  ordinary  test  tube.  The 
walls  of  the  tube  are  not  more  than  1.5  mm.  thick  at  any  point. 
The  tube  is  made  of  glass  which  will  stand  heating  over  an  open 
Bunsen  flame. 

2.  A  stirring  device,  which  can  be  made  from  a 
glass  rod  of  about  2  mm.  external  diameter.  It  is 
made  circular  at  the  end  to  fit  the  container  (1) 
and  is  bent  twice  at  right  angles  above  the  top  of 
the  container  to  bring  its  outer  end  conveniently 
to  hand  for  manipulation. 

3.  A  standard  thermometer  covering  the  desired 
range  of  temperature  (see  page  128). 

4.  An  auxiliary  thermometer  (see  page  129). 

5.  A  capillary  glass  tube  about  6  cm.  long  and 
from  0.8  to  1.2  mm.  internal  diameter,  0.2  to  0.3 
mm.  thick  and  the  tube  closed  at  one  end. 

Procedure  for  Class  I:  Reduce  the  substance  to 
a  No.  100  powder  and,  unless  otherwise  stated, 
render  it  anhydrous,  when  it  contains  water  of 
crystallization,  by  drying  it  at  the  temperature 
given  in  the  text,  or,  when  the  substance  con- 
tains no  water  of  crystallization,  by  drying  it  for 
twenty-four  hours  over  sulphuric  acid. 

Select  a  l>ath  .suitable  for  the  melting  temper- 
ature to  be  determined,  and  fill  the  container  to  a  depth  which  will 
permit  of  such  immersion  of  the  thermometer  that  the  upper  end  of 
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the  bulb  will  be  from  2  to  3  cm.  below  the  surface  of  the  bath  and  the 
lower  end  of  the  bulb  about  equally  distant  from  the  bottom  of  the 
container. 

Charge  a  capillary  glass  tube  with  sufficient  of  the  dry  powder  to 
form  a  column  in  the  bottom  of  the  tube  from  2.5  to  3.5  mm.  high  when 
packed  down  as  closely  as  possible  by  moderate  tapping  on  a  solid 
surface.  Attach  the  capillar}'  tube  to  the  thermometer  by  wetting  both 
with  the  liquid  of  the  bath  or  by  means  of  a  piece  of  platinum  wire  and 
adjust  it  so  that  the  substance  is  centrally  located  by  the  side  of  the 
thermometer  bulb.  Heat  the  bath  by  means  of  a  free  Bunsen  flame 
until  a  temperature  25°  C.  below  the  supposed  melting  point  is  reached, 
then  carefully  regulate  the  rate  of  rise  in  temperature  to  about  3°  per 
minute  until  the  substance  begins  to  melt  (the  temperature  at  which 
the  column  of  the  substance  is  observed  to  definitely  collapse  against 
the  sides  of  the  tube  at  any  point  is  defined  as  the  beginning  of  melting), 
and  from  that  time  carefully  regulate  the  rise  in  temperature  to  about 
0.5°  per  minute  until  melting  is  complete  (the  temperature  at  which  the 
substance  becomes  liquid  throughout  is  defined  as  the  end  of  melting). 
The  bath  must  be  stirred  constantly  throughout  the  heating. 

The  result  thus  obtained  as  the  melting  interval  must  be  adjusted 
by  applying  the  calibration  correction  and  that  for  the  emergent  stem, 
as  follows : 

Attach  the  auxiliary  thermometer,  as  shown  in  the  illustration,  so 
that  the  center  of  its  bulb  is  as  close  as  possible  to  the  stem  of  the  main 
thermometer  at  a  point  midway  between  ihe  surface  of  the  bath  and 
the  supposed  melting  point.  In  order  to  prevent  the  heat  from  the 
burner  or  currents  of  cold  air  from  affecting  the  temperature  of  the 
auxiliary  thermometer,  it  is  advisable  to  adjust  to  the  stem  of  the  main 
thermometer  a  movable  platform  made  of  stiff  paper,  having  its  edges 
folded  so  as  to  form  a  box-like  shield  surrounding  the  bulb  of  the  aux- 
iliary thermometer.  Note  the  temperature  registered  by  the  auxiliary 
thermometer  at  the  end  of  the  melting  of  the  substance  and  calculate 
the  emergent  stem  correction  by  the  following  formula: 

correction  =  0.00015  X  A*  (T-t) 

in  which  N  represents  the  number  of  degrees  of  emergent  stem  from 
the  bath,  T  the  temperature  at  the  end  of  melting,  and  t  the  tempera- 
ture registered  by  the  auxiliary  thermometer;  the  correction  to  be  added 
to  the  observed  reading  of  the  main  thermometer. 

To  avoid  the  necessity  of  determining  the  emergent  stem  correction 
each  time  a  melting  point  is  taken,  the  corrections  for  intervals  of  10° 
C.  may  be  determined  (at  about  25°  C.  room  temperature)  and  the 
results  plotted  on  cross-section  paper,  the  temperature  oi  the  bath 
represented  by  the  abscissse  and  the  amount  of  correction  by  the  ordi- 
nates.  The  correction  for  any  intermediate  temperature  can  then  be 
interpolated. 

Note:    Suggestions  regarding  liquids  to  be  used  for  baths  in  Class  I: 

For  temperatures  up  to  200°  C.  a  purified,  concentrated  sulphuric 

acid  is  a  suitable  bath.    For  higher  temperatures,  up  to  about  350°  C, 

a  pure  grade  of  cotton  seed  oil  (almost  colorless)  will  serve  for  a  limited 

number  of  determinations.     Other,  though  less  desirable,  substitutes 


132  OPERATIONS  REQUIRING  THE  USE  OF  HEAT 

for  sulphuric  acid  at  high  temperatures  are:  (1)  a  pure  grade  of  paraffin 
which  has  been  freshly  distilled;  (2)  clean,  white,  artificial  (cotton  seed) 
lard.  A  very  desirable  bath  for  high  temperature  work  is  prepared  by 
cautiously  boiling  together,  for  five  to  ten  minutes  under  a  hood,  a 
mixture  of  70  parts  of  purified  concentrated  sulphuric  acid  and  30 
parts  of  potassium  sulphate,  stirring  constantly  until  the  sulphate  is 
completely  dissolved. 

Procedure  for  Class  II:  Carefully  melt  the  substance  to  be  tested 
at  as  low  a  temperature  as  possible  and  draw  it  into  a  capillary  tube 
which  is  open  at  both  ends,  to  a  depth  of  about  10  mm.  Cool  the  charged 
tube  at  10  C,  or  lower,  for  twenty-four  hours,  or  in  contact  with  ice 
for  at  least  two  hours.  Then  attach  the  tube  to  a  standard  ther- 
mometer by  means  of  a  rubber  band,  adjust  and  heat  it  in  a  water  bath, 
as  directed  in  Class  I,  except  that,  within  5°  of  the  assumed  melting 
temperature,  the  rate  of  rise  of  temperature  is  carefully  regulated  at 
about  0.5°  per  minute. 

The  temperature  at  which  the  substance  is  observed  to  rise  in  the 
capillary  tube  is  taken  as  the  melting  point.  Melting  points  may 
also  be  taken  with  an  apparatus  like  that  shown  in  Fig.  92.  The 
melted  substance  is  drawn  into  a  small  tube  and  allowed  to  cool,  or 
the  end  of  the  tube  is  sealed.  The  tube  is  attached  by  a  rubber 
band  to  a  thermometer,  and  both  immersed  in  a  bath  of  some  con- 
venient liquid.  The  whole  is  gradually  heated,  and  the  point  at 
which  the  substance  melts  is  noted.  Figs.  93a  and  93b  show  Bense- 
mann's  method  of  collecting  a  fusible  body  by  holding  the  tube 
horizontally  until  the  melted  body  cools.  When  heated  carefully  the 
exact  point  at  which  it  melts  can  be  seen  by  the  liquid  flowing  down 
the  side. 

Table  of  Melting  Points  of  Official  Substances 

Guaiacol  (solid) about  28°  C.  =       82.4°  F. 

Oleum  Theobromatis 30°-35°  C.  =       86°-95°  F. 

Ferri  Chloridum about  35.5°  C.  =       96°  F. 

Adeps 36°-42°C.  =       96.S°-107.6°  F. 

AdepsLana; 38°-42°  C.  =  100.4°-107.<>°  F. 

Petrolatum 38°-54°  C.  =  100.4°-129.2°  F. 

Petrolatum  Album 38°-54°  C.  =  100.4°-129.2°  F. 

Sodii  Phosphaa about  40°  C.  =  104°  F. 

Phenylis  Salicylas 41°-43°  C.  -  105.8°-109.4°  F. 

Cetaceum 42°-50°  C.  =  107.6M220  F. 

Menthol 42°-44°  C.  =  107.G°-111.2°  F. 

Phosphorus about  44°  C.  =  111.2°  F. 

SevumPraeparatum    .   .' 45°-50°  C.  =  113°-122°  F. 

/F.thvlisCarbaiiias 48°-50°  C.  =  118.4°-122°  F 

Thymol 48°-51°  C.  =  118.4°-123.gc  1  . 

Paraffinum 50°-57°  C.  =  122M34.60  F. 

Aciduin  Stearicum  not  below 50°  C.  =  132.8°  F. 

Sodii  Acetae about  58°  C.  -  136.4°  F. 

Sodii  Cacodylaa about  00°  C.  =  140°  F. 

Cera  Uba 62°-65°  C.  =  143.6°-149°  F. 

CeraFhva 62°-65°  C.  =  143.6M490  F. 

l\,t:i„ii  et  Sodii  Tartraa about  74°  C.  =  166.2    I. 

Camphors  Monobromata 74o-70°C.  =  165.2M68.80 F. 

Sulphonethylmethanum 71°-70°  C.  =  10f>.2°-lG8.8°  F. 

Plumbi  Acetaa 75°  C.  =  107°  F. 

Vauillinum 80°-82°  C.  =  170°-179.0°  F. 
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Guaiacolis  Carbonas 83°-87°  C.      =  181.4°-188.G°  F. 

Cocaina 96°-98°  C.      -  204.8°-208.4°  F. 

Resorcinol 109°-111°  C.    =  228.2°-231.8°  F. 

Antipyrina 111°-113°  C.    =  231.8°-235.4°  F. 

Acetanilidum 112°-114°  C.    =  233.6°-237.2°  F. 

Iodum about     114°  C.  =  237.2°  F. 

Atrophia 114°-116°  C.    -  237.2°-240.8°  F. 

Sulphur  Lotum about     115°  C.  =  239°  F. 

Sulphur  Prtecipitatum about     115°  C.  =  239°  F. 

Sulphur  Sublimatum about     115°  C.  =  239°  F. 

Zinci  Chloridum 115°  C.  =  239°  F. 

Terpini  Hydras 115°-117°  C.    =  239°-242.6°  F. 

Acidum  Benzoicum 120°-122°  C.    =  248°-251.6°  F. 

Betanaphthol 120°-122°  C.    -  248°-251.6°  F. 

iEthylmorphinse  Hydrochloridum    .    .   about     123°  C.  =  253.4°  F. 

Trinitrophenol 121°-123°  C.    =  249.8°-253.4°  F. 

Sulphonmethanum 124°-126°  C.    =  255.2°-258.8°  F. 

PyrogaUol 129°-133°  C.    =  264.2°-271.4°  F. 

Hydrastina about     131°  C.  =  267.8°  F. 

PyrogaUol 129°-133°  C.    =  264.2°-271.4°  F. 

Acetphenetidinum 133°-135°  C.    =  271.4°-275°  F. 

Colchicina 142°-146°  C.    =  287.6°-294.8°  F. 

Hyoscyaminae  Hydrobromidum    .    .    .  about     152°  C.  =  305.6°  F. 

Codeina  (anhydrous) 154°-156°  C.    =  309.2°-312.8°  F. 

Acidum  Salicylicum 156°-159°  C.    =  312.8°-318.2°  F. 

Acidum  Boricum about     160°  C.  =  320°  F. 

Santoninum 169°-171°  C.    =  336.2°-339.8°  F. 

Pilocarpine  Nitras      170°-173°  C.    =  33S°-343.4°  F. 

Diacetylmorphina 171.5°-173.5°  C.  =  340.7°-344.3°  F. 

Camphora 174°-177°  C.    =  345.2°-350.6°  F. 

Cocaine  Hydrochloricum 183°-191°  C.    =  361.4°-375.8°  F. 

Atropine  Sulphas 188°-191°  C.    =  370.4°-375.8°  F. 

Scopolaminae  Hydrobromidum  (anhydrous)  .      190°-192°  C.    =  374°-377.6°  F. 

Chromii  Trioxidum about     193°  C.  =  379.4°  F. 

Aconitina      about     195°  C.  =  383°  F. 

Pilocarpine  Hydrochloridum 195°-198°  C.    =  3S3°-388.4°  F. 

Salicinum      198°-202°  C.    =  3SS.4°-395.6°  F. 

Argenti  Nitras 200°  C.  =  392°  F. 

Arseni  Trioxidum  (amorphous  variety)  .    .    .     200°  C.  =  392°  F. 

Cinchonidine  Sulphas  (anhydrous) .    .   about     200°  C.  =  392°  F. 

Acidum  Phenylcinchoninicum  ....  about     210°  C.  =  410°  F. 

Hydrastinine  Hydrochloridum.    .    .    .   about     210°  C.  =  410°  F. 

Homatropine  Hydrobromidum    .    .    .  about     212°  C.  =  413.6°  F. 

Benzosulphinidum 219°-222°  C.    =  426.2°-431.6°  F. 

Diacetylmorplnne  Hydrochloridum.   .   about     230°  C.  =  446°  F. 

Caffeina  (anhydrous)      235°-237°  C.    =  455°-458.6°  F. 

Phenolphthaleinum not  below     253°  C.  =  487.4°  F. 

Hydrargyri  Chloridum  Corrosivum 265°  C.  =  509°  F. 

Theophyllina 269°-272°  C.    =  516.2°-521.6°  F. 

Zincum 412°-415°  C.    -  773.6°-779°  F. 

Congealing  Point. — This  physical  factor  is  of  value  mainly  in  deter- 
mining the  purity  of  certain  volatile  oils  and  is  dependent  upon  the 
presence  of  constituents  which  crystallize  when  cooled  to  the  tempera- 
ture indicated,  known  as  the  "congealing  point."  The  official  method 
follows : 

U.  S.   P.  IX  Method  for  Determining  Congealing  Points 

Unless  otherwise  directed,  about  10  mils  of  the  liquid  to  be  tested  Lb 
introduced  into  a  dry  test  tube  of  from  18  to  20  mm.  internal  diameter. 
which  is  then  cooled  in  water  or  a  suitable  freezing  mixture,  the  tem- 
perature of  which  should  be  about  5°  lower  than  the  supposed  congeal- 
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ing  point  of  the  liquid.  To  induce  crystallization,  rub  the  walls  of  the 
tube  with  a  standard  thermometer  (see  page  128),  or  add  a  small 
crystal  of  the  substance  being  tested.  By  alternated  immersion  of  the 
tube  in  the  bath,  or  removal  from  the  bath  and  constant  stirring  with 
the  thermometer,  the  temperature  is  so  adjusted  that  the  greater  part 
of  the  liquid  gradually  congeals.  The  highest  temperature  remaining 
constant  for  a  short  time  during  the  congealing  is  defined  as  the  con- 
gealing point. 

QUESTIONS  ON  OPERATIONS  REQUIRING  THE  USE  OF  HEAT 

According  to  the  dynamical  theory,  how  is  heat  produced?  (See  page  116.) 
What  solids  are  commonly  used  as  fuels  in  developing  heat? 

What  is  the  objection  to  using  wood  as  a  source  of  heat  in  pharmaceutical  opera- 
tions? 
Is  charcoal  more  or  less  convenient,  and  why? 
What  advantages  has  anthracite  coal? 
What  is  the  objection  to  bituminous  coal? 
What  are  the  advantages  of  coke  as  a  fuel? 
What  fundamental  parts  constitute  a  furnace? 
What  percentage  of  carbon  is  present  in  anthracite  coal? 
What  gases  are  produced  by  the  combustion  of  coal? 
How  much  air  is  required  for  the  burning  of  one  pound  of  coal? 
Describe  the  construction  of  a  range  with  waterback  and  tell  its  advantages. 
What  liquids  are  used  for  heating  purposes  in  pharmaceutical  operations? 
What  objection  is  there  to  the  use  of  alcohol? 
Describe  a  simple  alcohol  stove. 

What  is  denatured  alcohol?  What  are  its  advantages  over  ordinary  grain  alcohol? 
To  what  uses  may  methyl  alcohol  be  put? 

Describe  several  styles  of  alcohol  stoves  which  are  useful  and  practicable. 
What  is  the  arrangement  of  the  so-called  Russian  blast  lamp? 
How  may  petroleum  benzin  or  gasoline  be  burned  without  danger  from  explosion? 
Is  kerosene  or  coal  oil  safer  as  a  fuel  than  gasoline?  If  so,  why? 
Does  coal  oil  require  a  wick  to  burn  satisfactorily? 
What  is  the  disadvantage  of  using  a  wick? 
Describe  the  blue  flame,  wickless  coal  oil  stove. 
Upon  what  principle  is  this  stove  constructed? 

Of  what  does  ordinary  illuminating  gas  consist?    How  is  it  produced? 
What  valuable  liquid  and  solid  by-products  are  obtained  in  process  of  manufacture? 
Give  an  explanation  of  the  three  zones  that  are  apparent  in  an  ordinary  gas-flame. 

How  may  ordinary  gas  be  burned  so  as  to  become  a  source  of  heat  rather  than  of 
light? 

What  is  a  Bunsen  burner? 

What  is  the  objection  to  the  ordinary  Bunsen  burners? 

How  may  this  be  obviated? 

How  does  the  length  of  the  perpendicular  tube  affect  the  smokeless  character  of 
the  flame? 

Describe  Fletcher's  radial  burner? 

How  may  the  vapor  of  gasoline  be  used  in  place  of  gas? 

What  are  the  chief  points  to  be  secured  in  a  good  gas  stove? 

Describe  the  Economy  gas  stove. 

What  are  the  chief  advantages  in  this  stove? 

Descrilic  an  instantaneous  water  heater  for  use  at  the  prescription  counter. 

What  are  the  advantagei  of  the  use  of  illuminating  gas  as  a  source  of  heat? 

How  may  electricity  be  used  a-s  a  source  of  heat? 

In  pharmaceutical  operations,  how  are  degrees  of  temperature  measured? 

What  is  a  thermometer? 

What  thre«     ,  ,|,     of  degrees  of  heat  for  thermometers  are  used? 

Winch  is  most  largely  used  in  this  country? 

Whi.h  is  used  in  the  U.  B.  P.? 

What  are  the  freezing  and  boiling  points  of  Fahrenheit  s  scaler 

How  is  the  intervening  space  divided? 
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What  are  the  freezing  and  boiling  points  of  the  Centigrade  scale? 

How  is  the  intervening  space  divided? 

What  are  the  freezing  and  boiling  points  of  Reaumur's  scale? 

How  is  the  intervening  space  divided? 

How  may  Centigrade  degrees  be  converted  into  (hose  of  Fahrenheit  above  32? 

How  may  Fahrenheit  degrees  above  32  be  converted  into  Centigrade  degrees? 

What  are  the  essential  points  of  a  good  thermometer? 


Convert— 13.72°  C.  into  F. 
Illustration    —13.72 
1.8 

Convert— 27.4°  F.  into  C. 
Illustration      — 27.4 
—32 

10976 
1372 

1.8)— 59.4(— 33 
54 

—24.696 
+32 

54 
54 

8.696 


Convert— 5°  C.  into  F. 


Convert— 2  2°  F.  into  C. 


Convert  78°  C.  into  F. 


Convert  62°  F.  into  C. 


What  is  a  clinical  thermometer? 

Give  the  normal  temperature  for  the  human  body. 

What  are  the  general  specifications  established  for  thermometers  by  the  U.  S.  P.  IX? 

How  many  kinds  of  thermometers  are  recognized?    Describe  each. 

What  is  meant  by  a  melting  point  and  of  what  value  is  such  a  factor? 

Describe  the  ordinary  method  of  taking  a  melting  point;  also  Bensemann's  method. 

Describe  the  U.  8.  P.  IX  method  forsubstances  listed  under  Class  I.  Forsubstances 

under  Class  II. 
What  is  meant  by  a  congealing  point  and  what  is  its  value? 
Describe  the  U.  S.  P.  IX  method  for  its  determination. 
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The  consideration  of  the  uses  of  heat  in  pharmacy  will  follow  natu- 
rally the  preceding  chapter  upon  its  generation  and  measurement,  and 
the  subject  may  be  properly  treated  of  under  two  classes, — viz.,  1, 
those  operations  in  which  comparatively  high  temperatures  are  re- 
quired, and,  2,  those  which  require  moderate  or  low  temperatures. 
It  will  be  readily  noticed  that  the  latter  class  will  embrace  nearly  all 
of  the  more  important  pharmaceutical  operations  in  which  heat  is 
employed. 

Operations  in  which  comparatively  High  Temperatures  are  re- 
quired.— In  this  class  of  operations  must  be  placed  some  which  seem 
to  be  in  danger  of  becoming  lost  arts  through  the  growth  of  special 
methods,  which  are  now  conducted  on  a  large  scale  by  manufacturers, 
who  supply  the  products  of  their  skill  so  cheaply  that  the  home  made 
apparatus  is  often  produced  at  a  pecuniary  loss.  It  will,  nevertheless, 
be  found  useful  to  refer  briefly  to  these  operations,  for  a  certain 
amount  of  knowledge  will  frequently  be  of  service  to  the  practical 
worker  in  emergencies  and  on  special  occasions. 

The  Use  of  the  Blowpipe. — A  blowpipe  in  its  simplest  form  is  a 
metallic  tube,  usually  of  brass  or  copper,  slightly  conical,  gradually 
tapering  to  a  minute  orifice,  the  narrowest  portion  being  curved  so 
that  the  axis  of  the  orifice  is  at 
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right  angles  to  that  of  the  prin- 
cipal portion  of  the  tube.  It  is 
used  by  placing  the  widest  end 
in  the  month,  and  inserting  the 
other  end  into  the  edge  of  the 
flame,  and  forcing  a  current  of 
air  through  the  tube,  with  the 
effect  of  Increasing  the  intensity 
of  the  flame  by  converting  it  into 
a  miniature  blast.  Some  skill 
and  practice  arc  required  to  pro- 
duce an  unremitting  current  of 
air,  ami  this  is  effected  by  keep 
ing  the  muscles  of  the  cheeks  distended  and  constantly  supplying  air 

from  the  lungs  as  it   is  needed.      When   the   blowpipe   is  used    with   a 
luminous   flame,   the   interior  of  the   flame,  owing  to  Hie  carbon   not 

being  wholly  oxidized,  has  the  power  of  deoxidizing  or  reducing 
oxides,  while  the  outer  flame  lias  opposite  or  oxidizing  properties. 

A  piece  of  lead  glass  tube  held  in  the  inner  flame  will  lie  blackened 
through  the  reduction  of  the  lead  oxide  to  the  metallic  state  :  if  this 
stain  is  held  in  the  outer  flame  the  metal  is  reoxidi/ed.  dissolves  ,n 
the  glass,  and  the  glass  again  heroines  transparent.  The  blowpipe  is 
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useful  in  pharmacy  in  working  and  bending  glass,  in  testing  fusible 
chemical  substances,  in  soldering  apparatus,  etc.  The  various  forms 
of  blowpipes  in  common  use  are  shown  in  Figs.  95  to  100. 

The  gas  blowpipe,  shown  in  Fig.  101,  furnishes  an  excellent  and 
very  powerful  blast  which  is  capable  of  delicate  adjustment.  It  Las 
a  universal  ball  and  socket  joint,  which  enables  it  to  !»«•  used  in  any 
position.     The  very  convenient  foot  bellows,  shown  in  Fig.  102,  may 
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Gas  blowpipe 


Foot  bellows 
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be  used  in  connection  with  it  for  producing  the  blast.  The  sides  of 
this  bellows  are  of  stout  leather,  and  the  reservoir  of  air  beneath  is 
obtained  by  stretching  and  fastening  a  circular  piece  of  thin  rubber 
cloth  over  the  lower  orifice  and  preventing  top  great  expansion  and 
rupture  by  enclosing  it  in  a  net.  This  form,  with  the  reservoir  below, 
is  preferable  to  that  formerly  in  use,  which  had  the  rubber  cloth 
above  ;  the  advantages  are  greater  protec- 
tion against  injury  from  falling  articles, 
and  less  obstruction  to  the  valves  through 
drawing  in  dust  from  the  floor. 

Crucible     Operations. 

— A  crucible  is  a  cup- 

shaped  vessel  made  of 

platinum,  silver,  fused 

silica,  black  lead,  iron, 

porcelain,      wedgwood- 

ware,  or  clay,  and  in- 
tended to  withstand  a 

very  powerful  heat.    It 

is  used  for  fusing  metals 

or      heating      metallic 

oxides  or  organic  sub- 
stances,   and    is    very 

useful  in  chemical 
analysis.  The  Hessian  crucible  Bee  Fig.  103)  is  the  cheapest  It  is 
unfitted  for  delicate  operations,  for,  although  capable  of  withstanding 
great  heat,  its  porous  character  permits  the  ready  absorption  of  many 
substances.  The  black  lead  crucible  is  more  expensive.  It  is  Less 
porous,  is  infusible,  and  has  the  merit  of  bearing  great  changes 
in  temperature  without  risk  of  fracture.      Porcelain  oi  wedgwood 
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crucibles  are  fragile,  and  have  to  be  very  gradually  cooled  to  prevent 
breakage.  Fletcher's  gas  crucible  furnace  (see  Fig.  104)  is  very  useful 
in  this  connection.  Of  the  metals  used  in  making  crucibles,  platinum 
is  superior  to  all.  Its  well-known  power  of  resisting  fusion,  its  cleanli- 
ness, and  its  non-liability  to  be  acted  upon  by  most  chem- 
ical substances  render  it  invaluable  to  the  chemist,  not- 
withstanding its  costliness  (see  Fig.  105). 

Crucibles  made  from  fused  silica  are  now  often  used 
to  replace  the  more  expensive  platinum.  Such  crucibles 
are  not  affected  by  mineral  or  organic  acids,  except  by 
hydrofluoric  acid  and,  at  temperatures  over  400°  C.,  by 
phosphoric  acid.  They  are  non-porous,  insoluble  in 
water,  may  be  heated  up  to  1200°  C.  without  injury,  and 
possess  a  low  co-efficient  of  expansion  so  that  they  are 
platinum  crucible  not  readily  broken  by  sudden  changes  in  temperature. 
For  lifting  a  hot  crucible  from  the  furnace,  crucible  tongs 
are  employed  (see  Fig.  106). 

1.  Ignition,  in  the  sense  in  which  it  is  used  in  the  Pharmacopoeia  and 
by  chemists  generally,  is  the  process  of  strongly  heating  solid  or  semi- 
solid substances,  the  residue  left  at  the  conclusion  of  the  process  being 
the  object  sought.  The  U.  S.  P.  IX  quantitative  test  for  bismuth  sub- 
carbonate  affords  an  example  of  the  use  of  this  process. 

2.  Fusion  is  the  process  of  liquefying  solid  bodies  by  the  application 
of  heat  without  the  use  of  a  solvent,  as  in  the  melting  of  wax. 

3.  Calcination  is  the  process  of  separating  volatile  substances  from 
fixed  inorganic  matter  by  the  application  of  heat  without  fusion.  Its 
principal  use  in  pharmacy  is  in 
the  expulsion  of  water  and  car- 
bon dioxide  from  carbonates,  as 
in  making  magnesia. 

4.  Deflagration  is  the  process 
of  heating  one  inorganic  sub- 
stance with  another  capable  of 
yielding  oxygen  (usually  a  ni- 
trate or  a  chlorate) ;  decomposi- 
tion ensues  accompanied  by  a  violent,  noisy,  or  sudden  combustion. 
Deflagration  is  used  in  making  some  of  the  salts  of  antimony  and 
arsenic,  and  in  some  qualitative  work. 

5.  Carbonization  is  the  process  of  heating  organic  substance;  without 
exposure  to  airuntil  the  volatile  products  Eire  driven  off,  and  the  residue 
assumes  the  black  color  characteristic  of  free  carbon  or  charcoal.  The 
manufacture  of  boneblack  and  wood  charcoal  affords  good  illustrations. 

6.  Torre/action  (known  also  as  roasting)  is  the  process  whereby  or- 
ganic substances  have*  some  of  their  constituents  modified  by  the  appli- 
cation of  a  degree  of  heat  somewhat  less  than  that  necessary  t<»  earbon- 
ize  them.    The  mosl  familiar  example  of  this  process  is  the  rousting  of 

coffee.  Rhubarb  in  coarse,  dry  powder,  when  subjected  to  torrefaction, 
loses  its  cathartic  properties,  but  retains  its  astringent  qualities,  and 
is  known  as  Torrefied  Rhubarb. 

7.  Incineration,  is  the  process  of  strongly  heating  organic  substances 
with  access  of  air  until  all  the  carbon  is  consumed,  the  ashes  which 
remain  being  the  object  sought.     The  process  is  frequently  used  in 
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analysis  to  determine  the  amounl  of  fixed  matter  in  an  organic  sub- 
stance. 

8.  Sublimation  is  the  process  of  separat  inn-  a  volatile  solid  substance 
from  one  which  is  not  volatile  by  the  application  of  heat.  A  special 
chapter  on  this  subject  will  be  found  in  the  succeeding  pages. 

Operations  requiring  Heat  in  which  Lower  Temperatures  are  used 

In  this  class  of  operations  will  be  found  the  most  important  of 
those  requiring  the  application  of  heat ;  almost  all  medicinal  sub- 
stances have  their  properties  altered  by  the  action  of  heat,  and  many 
cases  are  met  with  where  it  is  necessary  to  moderate  the  heat  care- 
fully in  order  to  prevent  the  decomposition  or  destruction  of  the 
active  agent ;  for  the  purpose  of  controlling  heat  various  baths 
are  used,  as  the  sand  bath,  oil  bath,  solution  bath,  steam  bath,  water 
bath,  etc. 

Baths. — The  sand  bath  is  usually  an  iron  vessel  of  hemispherical  or 
other  convenient  shape,  containing  dry,  clean  sand  (see  Fig.  107)  ; 
the  vessel  to  be  heated  is  embedded  in  the  sand,  and  the  bath  is  then 
heated  to  the  required  degree.     The  object  of  this  form  of  bath  is  to 
equalize  the  temperature,  and  to  prevent  a  too  sudden 
.biG.  107        rjse  or  fan  of  heat  whereby  unequal  expansion  or  contrac- 
tion might  cause  fracture  to  a  glass  or  porcelain  vessel 
being  heated.     Iron  wire  clippings  have  sometimes  been 
substituted  for  sand,  with  doubtful  advantage,  however. 
The  practical  error  usually  made  by  inexperienced 
operators  in  the  use  of  the  sand  bath  is  in  permitting 
too  large  a  body  of  sand  to  rest  between  the  bottom  of 
the  vessel  to  be  heated  and  the  flame  ;  this  results  in 

Sand  bath  n  ,  ' 

an  unnecessary  waste  of  heat. 

The  oil  bath  is  designed  to  furnish  a  regulated  temperature  below 
260°  C.  (500°  F. ).  A  fixed  oil  is  the  medium  usually  employed  for 
communicating  the  heat,  but  one  of  the  best  substitutes  for  oil  is 
petrolatum.  Most  fixed  oils,  when  heated  above  177°  C.  (350.6°  F.), 
evolve  disagreeable  fumes. 

In  fractional  distillation  on  a  large  scale,  oil  baths  are  often  used 
to  control  temperature,  and  the  fumes  arising  from  the  heated  oil  are 
carried  off  by  a  pipe  to  the  chimney. 

The  glycerin  bath. — In  order  to  avoid  the  disagreeable  odors  arising 
from  hot  oil,  glycerin  is  sometimes  substituted  Acrolein,  an  acrid, 
volatile  product,  however,  is  produced  if  glycerin  is  heated  nearly  to 
boiling.  A  temperature  of  2~A)°  0.  (482°  P.)  can  be  maintained  in  a 
glycerin  bath  without  much  inconvenience. 

Salt  water  baths  are  sometimes  used  in  special  operations;  their 
principle  of  action  depends  on  the  fact  that  the  boiling  point  <>!"  a 
liquid  is  raised  in  proportion  to  the  quantity  of  fixed  salt  dissolved 
in  it.  Water,  as  is  well  known,  boils  at  100°  0.  C2l'2°  F.),  but  if 
common  salt  is  dissolved  in  water  until  it  ceases  to  take  up  any  more, 
and  a  saturated  solution  is  produced,  it  is  found  that  this  solution 
does  not  boil  until  the  temperature  of  L08.40  C.  ( l'l'7.  1°  F.)  is 
reached.  The  following  table  shows  the  boiling  point  of  certain  satu- 
rated solutions  as  determined  by  Legrand  and  others: 
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Table  of  Boiling  Points  of  Saturated  Solutions  of  Various  Salts 


Salt 

Boiling  Point 

Salt 

Boiling  Point 

Ammonium  Chloride'.    .   . 
Potassium  Tartrate  .... 
Potassium  Nitrate    .... 

C. 
108.4° 
114.2° 
114.7° 
115.9° 
121° 

¥. 

227.1° 
237.6° 
238.5° 
240.2° 
249.8° 

Sodium  Acetate 

Potassium  Carbonate  .    .    . 

Calcium  Nitrate 

Potassium  Acetate  .... 
Calcium  Chloride     .... 

C. 
124.4° 
135° 
151° 
169° 
179° 

F. 
256° 
275° 
303.8° 
336.2° 
354.2° 

The  water  bath  is  one  of  the  most  useful  of  all  the  forms  of  pharma- 
ceutical apparatus  for  regulating  temperature,  and  the  frequency  with 
which  it  is  directed  to  be  used  in  works  of  authority  indicates  its  im- 
portance as  a  necessary  implement  in  the  equipment  of  every  pharma- 
ceutical laboratory.  Almost  all  the  water  baths  used  by  pharmacists 
are  extemporized,  and  these  are  generally  crude  and  inconvenient; 
two  dishes  usually  suffice,  one  of  them  somewhat  larger  in  diameter 
than  the  other.  Water  is  poured  into  the  larger  dish,  and  the  other 
dish,  containing  the  liquid  to  be  heated,  is  placed  in  the  water  and 
the  heat  applied  ;  the  room  is  soon  filled  with  the  escaping  steam,  and 
in  winter. the  condensation  of  the  moisture  upon  the  windows  is  alone 
a  sufficient  inconvenience  to  render  it  undesirable.  Fig.  108  shows 
a  tinned  copper  water  bath  in  which  this  annoyance  is  overcome. 
The  water  level  has  at  its  lowest  point  a  piece  of  block  tin  tube 
soldered  in  ;  this  extends  half  way  up  the  glass  tube  in  the  inside, 
while  a  perforated  cork  at  the  upper  end  of  the  glass  tube  permits 
the  insertion  of  another  piece  of  block  tin  tube  ;  the  upper  tube  con- 
nects with  the  cold  water  faucet  and  terminates  in  the  smokettue  or 
with  the  outside  air  ;  the  vapor  arising  from  the  boiling  water  either 
passes  off  into  the  chimney,  as  shown  by  the  arrow,  or  is  condensed, 
the  loss  being  supplied  by  a  small  stream  of  water  from  the  cold 


Fig.  108 


Fig.  109 


Water  bath 


Water  bath  I  porcelain  dish) 


water  faucet,  shown  by  the  arrow  pointing  downward  :  the  Lower 
block  tin  tube  acts  as  ;in   overflow,  the  excess  of  water  being  carried 

off  by  a  rubber  babe  into  the  sink  ;  all  possibility  of  the  water  bath 
"boiling  dry"   is  thus  obviated.     Vapors  from  the  Liquid  in  the 

water-  bath  may  be  carried  off  by  a   hood  |  see  Pig,    L48).      A   simple 

water  bath  may  be  made  by  encasing  a  tinned  copper  round  bottomed 

dish  in  one  of  Larger  diameter  having  a  Hat  bottom.  Water  is  poured 
in  through  a  tnlinlnre  in  the  top,  and  it  is  replenished  as  required. 
Fig.  L09  shows  a  similar  water  bath,  a  porcelain  evaporating  dish 
taking  the  place  <>f  the  copper  one.     it  is  useful  where  a  metallic 
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dish  would  be  acted  on  by  the  substance  to  be  heated  A  water  bath 
intended  for  the  smaller  operations  of  analytical  chemistry  is  shown 
in  Fig.  110.     The  different  sizes  of  the  rings  render  it  convenient  for 

vessels  of  various  shapes  and  sizes.  It  will  be  necessary  to  allude 
frequently  hereafter  to  the  uses  and  modifications  of  the  water  bath. 


The  Use  of  Steam  in  Pharmaceutical  Operations 

The  scope  of  this  work  will  not  permit  of  any  extended  considera- 
tion of  the  use  of  steam  in  technical  pharmacy,  yet  it  is  of  vital  in- 
terest to  be  acquainted  not  only  with  the  theories 
underlying  its  employment,  but  also  with  the  appa- 
ratus used  in  its  practical  application. 

Fig.  110 


Fig.  112 


Copper  water  bath 


Open  steam  bath 


Steam  distributor 


When  water  is  heated  to  the  boiling  point  and  steam  is  produced,  a 
certain  amount  of  heat  is  absorbed  (or  apparently  lost  ).  This  has  been 
termed  latent  heat.  When  steam  comes  in  contact  with  surfaces  having 
less  heat  than  itself,  it  is  condensed,  water  is  produced,  and  the  latent 
heat  becomes  sensible  (or  reappears),  thus  proving  the  well  established 
physical  law  that  when  a  liquid  assumes  the  gaseous  stair,  a  certain  fixed 
and  definite  amount  of  heat  disappears  ;  and.  conversely,  when  a  gas  or 
vapor  becomes  a  liquid,  heat  to  a  corresponding  extent  is  evolved.  Watts 
has  illustrated  this  as  follows  :  tl  When  water  at  0°  C.  is  mixed  with 
an  equal  weight  of  wajer  at  100°  C,  the  whole  is  found  t<>  have  the 
mean  of  the  two  temperatures,  or  50°  C.  On  the  other  hand.  1  pari 
by  weight  of  steam  at  100°  C,  when  condensed  in  cold  water,  is  found 
to  be  capable  of  raising  5.4  pails  of  the  latter  from  the  freezing  point 
to  the  boiling  point,  or  through  a  range  of  100°  C.  Now,  100  X  5.4 
=  540;  thatistosay,  steam  at  100°  O.  in  becoming  water  at  LOO  ( '. 
parts  with  enough  heat  to  raise  a  weight  of  water  equal  to  its  own  |  if 
it  were  possible)  540°  of  the  Centigrade  thermometer,  or  640  times  its 
own  weight  of  water  one  degree  of  the  same."  When  water  passes 
into  steam  the  same  quantity  of  sensible  heat  becomes  latent.  A  con- 
sideration of  these  facts  in  physics  leads  to  the  practical  application 
of  steam  as  a  transmitter  of  heat,  whereby  heat  from  any  source  may 
be  absorbed  by  steam  and  carried  through  suitable  pipes  to  the  vessel 
designed  to  be  heated.  If  this  vessel  is  tilled  with  a  cold  liquid,  tin- 
latent  heat  of  the  steam  is  rapidly  communicated  to  the  Liquid,  the 
steam  is  condensed,  and  the  result  is  this  most  convenient  and 
economical  method  of  producing  a  temperature  which  is  capable  of 
being  regulated  with  great  exactness. 

Steam  Baths. — These  may  be  divided  into  two  classes  :  1.  those  in 
which  steam  is  used  without  pressure  :  2,  those  in  w  Inch  steam  is 
used  under  pressure. 
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1.  Tlie  Use  of  Steam  without  Pressure. — In  many  cases  open  steam, 
as  it  is  termed,  is  used  (see  Fig.  111).  The  pipe  which  conveys  the 
steam  from  the  boiler  is  conducted  to  the  bottom  of  a  hemispherical 
kettle,  and  the  liquid  to  be  heated  is  poured  into  a  dish  of  larger 
diameter,  which  is  placed  upon  the  top  ;  the  steam  is  tinned  on,  and 
as  it  condenses  is  carried  off  by  the  drip  pipe.  A  temperature  of 
about  100°  C.  (212°  F. )  can  usually  be  maintained  by  this  method. 

Sometimes  the  steam  pipe  is  conducted  directly  from  the  top  into 
the  liquid  to  be  heated.  A  steam  distributor,  as  shown  in  Fig.  112, 
may  be  used  at  the  end  of  the  pipe  near  the  bottom  of  the  kettle  ;  it 
is  made  by  screwing  a  cross  upon  the  end  of  the  pipe,  and  an  elbow 
to  each  arm  of  the  cross ;  the  steam  issues  usually  with  some  force 
from  each  elbow  and  effectually  stirs  up  the  liquid,  and  rapidly  pro- 
duces a  uniform  temperature  in  it.  The  principal  disadvantages  al  »<  nit 
using  steam  in  this  way  are  the  noise  at  first  produced  by  the  contact 
of  the  hot  steam  with  the  cold  liquid,  and  the  increase  in  bulk  of  the 
liquid  through  the  condensation  of  the  steam. 

2.  The  Use  of  Steam  under  Pressure. — This  is  by  far  the  most  con- 
venient method  of  using  steam  practically  as  a  means  of  transmitting 
heat.  It  has  been  stated  that  steam  produced  in  open  and  onconfined 
vessels,  with  the  ordinary  pressure  of  the  atmosphere,  has  the  tem- 
perature of  100°  C.  (212°  F. ).  If  water  is  heated  continuously  in  a 
boiler  capable  of  withstanding  pressure,  the  water  is  prevented  from 
boiling  by  the  pressure  of  its  own  vapor,  and  the  temperature  of  the 
steam  rises  in  proportion  as  the  pressure  increases.  It  is  usually 
stated  that  the  pressure  of  the  atmosphere  is  14.7  pounds  to  the  square 
inch.  The  following  table  shows  the  increase  in  temperature  of  steam 
when  the  pressure  exceeds  that  of  the  atmosphere.  Of  course,  the 
opposite  effect  is  produced  when  the  pressure  is  removed,  and  t  he  water 
boils  below  the  temperature  of  100°  0.  (212°  P.).  (See  vacuum 
apparatus. ) 

Table  of  the  Temperatures  of  Superheated  Steam 


Pressure 

Temperature  of 

Steam 

Pressure 

Temperature  of 
Steam 

Pounds  per 
Square  [neb 

1  1.7 

C. 

100° 
104.2° 

in-  - 

113° 
115.6° 

121.:'.° 
126.2° 

F. 

212° 
219.6° 

240.1° 
250.4 
259.3° 
267.3 

274.4° 
281 

Pounds  per 
Square  [neb 

C. 

141/>° 

144.7° 

147.7° 

160.5 

153° 

F 
287* 

17      



60 

65 

292.7° 

20      

25      

70 

30      



90           

l  i .... 
100° 

L62.2 
164.4° 

312° 

86 

316  l  ' 

320° 

95 

324° 

LOO    . 

The  principle  Of  the  use   of  steam  under    pressure   is  shown    in  the 

apparatus    aee  Pig.  L13).     It  was  designed  by  the  author  in  1872  to 

illustrate  the  subject  pract  ically  upon  the  lecture  table.      A  cylindrical 

copper  boiler,  A,  supported  by  a  stoul  iron  stand,  is  heated  bya  row 

Of  >i\    I'.iinsen    burners;    water   is   forced    into   the   boiler    from    the 
hydrant  through  a  rubber  hose  attached  to  the  pipe  connected  with 
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the  check  valve,  H.  The  steam  passes  into  the  jacketed  kettle,  B, 
and  is  controlled  by  the  steam  valve,  E,  the  exhaust  steam  and  con- 
densed water  passing  through  the  pipe  controlled  by  the  valve  l\ 
The  safety  valve,  G,  warns  the  operator  by  "blowing  off"  steam 


Fig.  113 


Use  of  steam  under  pressure 

when  the  pressure  has  reached  the  highest  point  desired.     C  shows 
the  dome  which  may  be  attached  when  a  liquid  is  to  be  distilled. 

An  upright  tubular  steam  boiler,  suited  to  operations  in  the  phar- 
maceutical laboratory,  and  a  sectional  view  of  the  same,  are  shown 
in  Figs.  114  and  115. 

Prof.  Patch  contrived  a  very  convenient  upright  tubular  steel  boiler. 
It  is  covered  with  asbestos  composition,  which  acts  as  a  non-conductor 

of  heat,   and  the  source  of 
Fig.  1  heat  is  a  large  coal  oil  stove  ; 

a  conical  coil  of  pipe  serves 
to  support  a  funnel  when  hot 
filtration  is  needed,  while  a 
safety  valve  and  steam  gauge 
assure  safety.  It  is,  of 
COUTSe,  intended  only  for  the 

laboratory  of  a  retail  druggist. 

The  usual  form  of  steam 
kettle  is  shown  in  Fig.  116. 
A  copper  pan,  tinned  inside, 

having  daring  sides  to  facili- 
tate evaporation,  is  securely 
connected     about     midway 

from  the  bottom  with  another 
copper  pan,  both  being  riv- 
eted together.     An  opening 
for  the  steam  pipe  is  iikmIc  in 
the  jacketed  side  to  admit  steam,  and  at   the  lowest    point  of  the 
bottom  another  pipe  is  attached  to  carry  off  the  water  which  is 
produced  by  the  condensation  of  the  steam.     The  upper  edge  of 


Steam  boilor 


Steam  kettle 
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the  kettle  is  protected  by  a  flat  brass  ring,  which  is  soldered  and 
riveted  to  it,  and  which  also  serves  to  support  the  still  top  when  the 
steam  kettle  is  used  for  distillations.  (See  chapter  on  Distillation.) 
Care  should  be  exercised  to  have  the  bottom  of  the  kettle  made  of 
copper  heavy  enough  to  resist  the  greatest  amount 
of  steam  pressure  that  will  be  likely  to  be  used  on 
it,  as  instances  have  been  known  of  collapse  when 
this  was  neglected.  In  using  the  steam  kettle, 
the  liquid  that  is  to  be  heated  is  run  into  it  by  a 
syphon  or  other  means  ;  the  drip  or  exhaust  cock 
below  is  opened  partially,  and  the  steam  slowly 
turned  on.  The  habit  of  opening  steam  valves 
cautiously  is  one  that  should  be  sedulously  culti- 
vated, as  accidents  and  strains  to  steam  apparatus 


Fig.  118 


Fig.  117 


Steam  kettle  (sectional  view) 


Steam  kettle  on  trunnions 


Tilting  steam  kettle  with 
stirrer 


often  arise  from  the  sudden  shocks  due  to  want  of  care  in  this 
respect  While  the  liquid  is  becoming  heated,  the  condensed  water 
should  be  allowed  to  escape  freely,  and  when  the  proper  temperature 
is  reached,  the  steam  valve  should  be  carefully  adjusted  and  the 
exhaust  valve  turned  so  that,  while  all  the  condensed  water  may 
escape,  no  steam  shall  be  allowed  to  go  to  waste  by  its  being  opened 
too  widely.  One  of  the  greatest  objections  to  the  use  of  tinned  cop- 
per kettles  is  that  the  coating  of  tin  soon  wears  oft',  and  the  contami- 
nation of  an  evaporating  liquid  with  copper  is  almost  sure  to  result. 
Fig.  117  represents  a  sectional  view  of  a  steam 

kettle,  showing  the  Space  tor  steam  and  a  I'onr-arm,  Fig.  120 

Steam  distributor  with  outlet.     Fig.  lis  shows  a 

steam  kettle  mounted  on  trunnions.     This  form  is 

very  convenient  when  the  operator  wishes  to  pour 

out  the  contents.      In  the  ordinary   form   <>!'  the 

kettle  the  contents  have  to  be  removed  with  a 

clipper.     Fi.ur-  11"  shows  a  modern  form  of  steam 

kettle   with   a  Stirring  apparatus  which    is  easily 
removed  when   nut    in   use.      The  tilting   kettle   is 

very  convenient  Kn..,m,ii,.,i ,,,„,„ w.ui.. 

The  enamelled  cast  iron  kettle  shown  in  Fig.  1-0, 
is  to  be  preferred  mi  this  account,  although  the  injurious  cracking  of 

the  enamel  from  overheating  and  the  result  ing  exposure  of  the  liquid 

to  the  iron  surface  beneath  is  an  objection.      H   is  proper  to  state  that 

with  care  the  enamel  may  often  be  retained  for  years  in  perfect  con 
dit urn.     The  great   Improvements  In  the  process  of  enamelling  as 
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shown  in  modern  bathtubs  give  promise  of  having  pharmaceutical 
apparatus  in  the  near  future  of  excellent  quality.  Jacketed  iron 
tanks  lined  with  sheet  block  tin  are  very  useful  and  durable,  but 
their  costliness  is  apt  to  prevent  their  extended  use. 

Pressure  steam  is  frequently  passed  through  coils  of  iron,  block  tin, 
or  lead,  which  have  been  immersed  in  the  liquid  to  be  heated.  Fig. 
121  shows  the  usual  form.     It  will  be  found  very  useful  to  the  prac- 


Fig.  122 


Fig.  123 


Fig.  124 


Kettle  with  steam  coil 


Upright 
steam  coil 


Horizontal 
steam  coil 


Fig.  125 


tical  worker  to  use  block  tin  pipe.  Steam  valves  may  be  soldered  to 
both  ends  of  the  pipe,  and  on  account  of  the  flexibility  of  the  pipe 
it  may  be  readily  adjusted  and  coiled  to  suit  available  space,  while 
the  absence  of  danger  from  contamination  when 
used  for  heating  most  medicinal  liquids  is  an  ad- 
vantage which  should  not  be  overlooked.  Steam, 
when  passed  through  coils  of  various  shapes,  zig- 
zag pipes,  etc.,  is  also  largely  used  in  heating 
liquids  in  special  operations,  in  drying  drugs, 
chemicals,  etc.  Figs.  122,  123,  and  124  illustrate 
these  forms.  (See  also  chapter  on  Desiccation. ) 
Pressure  Steam  without  the  Use  of  a  Boiler. 
— In  Fig.  125  is  shown  a  water  bath  jacketed 
kettle,  which  generates  its  own  steam  ;  it  may 
be  used  over  a  gas  burner,  coal  oil  stove,  or  naked  fire.  Two  gauge 
cocks  indicate  the  quantity  of  water  in  the  kettle,  and  the  safety 
valve  the  amount  of  steam  pressure  ;  the  funnel  pipe  is  used  for 
charging  the  kettle  with  water.  The  advantages  of  this  kettle  are 
apparent,  the  principal  one  being  that  it  can  be  used  by  a  pharmacist 
who  desires  to  use  steam  heat  without  incurring  the  inconvenience 
and  expense  of  installing  a  boiler  in  his  store,  laboratory,  or  cellar. 


Steam  kettle  for  use  over 
naked  fire 


10 
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QUESTIONS  ON   THE   USE   OF   HEAT 

What  is  a  blowpipe,  and  how  is  it  used?    (See  page  136.) 

What  is  it  used  for? 

How  is  a  gas  blowpipe  arranged? 

What  is  the  construction  of  a  foot  bellows? 

What  is  a  crucible,  and  what  is  its  use? 

Of  what  materials  are  crucibles  made? 

What  sort  will  bear  great  heat  without  danger  of  breaking? 

What  is  the  best  metal  from  which  to  make  crucibles,  and  why? 

What  are  the  advantages  of  fused  silica  crucibles? 

What  processes  require  the  application  of  high  heat? 

What  is  ignition?    Give  an  example  of  ignition. 

What  is  fusion?  Give  an  example  of  an  official  preparation  in  which  this  process 
is  used. 

What  is  calcination? 

What  is  deflagration? 

What  is  carbonization?    Give  an  illustration. 

What  is  torreiaction?    Give  an  illustration. 

What  is  incineration? 

What  is  sublimation? 

In  operations  requiring  lower  temperatures,  what  contrivances  are  used  for  con- 
trolling the  heat? 

What  is  a  sand  bath? 

What  is  an  oil  bath? 

What  temperature  does  an  oil  bath  furnish? 

What  temperature  does  a  glycerin  bath  furnish? 

What  temperature  does  a  salt  water  bath  furnish? 

What  is  a  water  bath? 

What  is  latent  heat? 

When  water  at  0°  Centigrade  is  mixed  with  an  equal  weight  of  water  at  100°  Cen- 
tigrade, what  is  the  temperature  of  the  mixture? 

How  much  water  will  100  parts  (by  weight)  of  steam  raise  from  the  freezing  point 
to  the  boiling  point? 

What  two  classes  of  steam  baths  are  used? 

What  temperature  can  be  obtained  by  an  open  steam  bath? 

What  is  the  pressure  of  the  atmosphere  to  the  square  inch? 

If  water  be  heated  continuously  under  pressure,  what  will  be  the  result? 

WhatVould  be  the  temperature  of  a  steam  bath  carrying  100  pounds  pressure  to 
the  square  inch? 

Describe  an  upright  tubular  steam  boiler. 

What  is  the  objection  to  using  tinned  copper  steam  kettles? 

What  is  the  objection  to  using  enamelled  cast  iron  steam  kettles? 

What  form  of  jacketed  steam  kettle  is  most  convenient? 

How  may  steam  under  pressure  be  used  in  vessels  which  are  not  jacketed? 

Describe  the  construction  of  a  jacketed  steam  kettle  to  be  used  over  a  naked  fire 
without  a  boiler. 


CHAPTER  IV 
VAPORIZATION 

Under  this  head  will  be  included  those  pharmaceutical  operations 
in  which  volatile  substances  are  separated  from  fixed  bodies,  or  from 
others  which  are  less  volatile,  by  the  action  of  heat  at  varying  tem- 
peratures. Vaporization  is  frequently  employed  in  pharmacy,  and 
it  will  be  most  convenient  to  consider  its  applications  in  the  order  of 
their  importance  :  1.  To  Liquids.     2.  To  Solids. 

1.  When  vaporization  is  used  to  separate  a  volatile  liquid  from  a  less 
volatile  liquid,  it  is  called  evaporation. 

2.  When  the  object  sought  is  the  volatile  liquid,  it  is  called  distilla- 
tion. 

3.  When  it  is  used  to  separate  a  volatile  liquid  from  a  solid,  it  is 
called  desiccation,  exsiccation,  or  granulation. 

4.  When  it  is  used  to  separate  a  volatile  solid  from  another  body,  it 
is  called  sublimation. 

The  following  diagram  may  serve  to  impress  the  definitions  on  the 
memory  : 

Vaporization 

Object  Sought  Process 

Liquids : 

Fixed  or  less  volatile Evaporation 

Volatile Distillation 

Solids:  f  Desiccation 

Fixed 1  Exsiccation 

(  (Iranulation 
Volatile Sublimation 

The  subjects  of  Evaporation,  Distillation,  Sublimation,  and  Desic- 
cation will  be  considered  in  the  chapters  which  immediately  follow. 
Vaporization,  as  applied  to  Granulation  and  Exsiccation,  will  be 
more  appropriately  considered  after  the  chapters  on  Solution  and 
Crystallization. 

Evaporation 

Although  this  term  has  in  its  more  popular  sense  the  signification  of 
the  separation  of  moisture  from  anybody,  whether  solid  or  liquid,  in 
pharmacy  the  word  has  a  more  restricted  meaning,  and  signifies  the 
driving  off  of  the  more  volatile  or  less  valuable  portions  of  a  liquid  by 
the  application  of  heat,  with  the  object  of  purifying  it  or  obtaining 
the  less  volatile  portion.  Illustrations  arc  found  in  the  concentration 
of  syrups  and  liquids  intended  for  crystallization,  and  in  the  treat- 
ment of  weak  tinctures  in  making  fluidextracts  and  extracts. 

As  ebullition,  or  boiling,  is  an  important  form  of  evaporation,  it  Mill 
be  necessary  first  to  consider  the  essential  points  concerned  therein. 
Ebullition  in  a  heated  liquid  is  caused  by  the  formation  <>f  bubbles  of 
vapor  upon  the  surface  of  the  vessel,  which,  rising  to  the  surface  of 
the  liquid  and  bursting,  permit  the  vapor  to  become  diffused  in  the 
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Bpace  above  the  boiling  liquid.  The  boiling  point  of  a  liquid  may  be 
defined  as  tin-  temperature  at  which  the  tension  of  its  vapor  is  equal 
Fig  126  to  tne  l),'t',s-sure  of  the  atmosphere,  this  point  being  definite, 
while  evaporation  takes  place  in  the  same  liquid  at  nearly 
all  degrees  of  heat,  and  hence  the  evaporating  point  is  an 
indefinite  temperature.  The  point  at  which  a  liquid  boils 
varies  with  the  liquid. 

The  boiling  point  of  a  liquid  is  affected  by  the  cohesion 
of  the  liquid  and  the  degree  of  pressure  upon  its  surface. 
Water  under  the  ordinary  pressure  of  the  atmosphere  boils 
at  100°  C.  (212°  F.).  When  confined  in  a  steam  boiler  it 
has  been  shown  that  water  can  have  a  temperature  con- 
siderably over  200°  C.  (392°  F. )  without  boiling,  the  bubbles 
being  prevented  from  rising  to  the  top  on  account  of  the 
pressure  of  the  steam  in  the  confined  space  above  the  liquid. 
On  the  other  hand,  the  removal  of  pressure  causes  a  liquid 
to  boil  below  its  normal  boiling  point. 

Determination  of  Boiling  Points. — One  of  the  simplest 
methods  of  ascertaining  the  boiling  point  of  a  liquid  is 
illustrated  in  the  cut  (see  Fig.  126).  The  liquid  is  intro- 
duced into  a  test  tube,  and  a  glass  tube  is  selected  of  such 
diameter  as  will  permit  a  tube  thermometer  to  pass  easily 
through  it  and  leave  a  small  space  between;  the  tube  should 
be  about  one  inch  shorter  than  the  thermometer.  A  short 
piece  of  wire  should  be  passed  through  the  glass  ring  of 
the  thermometer,  and  slightly  bent  to  hold  it  in  position  ;  a 
perforated  cork  should  now  be  fitted  tightly  to  the  test 
tube,  and  the  tube  carrying  the  thermometer  tube  pushed 
through  the  perforation  in  the  cork  until  the  bulb  of  the 
thermometer  is  just  above  the  liquid;  heat  should  be 
applied  cautiously  by  a  sand  bath  or  water  bath.  The 
vapor  from  the  boiling  liquid  passes  upward  through  the 
whole  length  of  the  thermometer,  escaping  at  the  top,  and 
thus  the  error  common  to  some  methods,  due  to  the  differ- 
ence in  temperature  between  the  portion  of  the  thermometer 
in  the  test  tube  and  that  outside  of  the  test  tube,  is  measur- 
ably avoided. 

The  official  method  is  as  follows: 


Mllng  u.  S.  P.  IX  Method  for  Determining  Boiling  Points 

point  t«lt  B 

The  boiling  point  La  defined  as  that  range  of  temperature 
within  which  at  least  •)."»  per  cent.,  by  volume,  of  the  substance  distils, 
when  treated  as  directed  below. 

Apparatus  H>  quvti  d.  —A  distilling  bulb  of  from  50  to  00  mils  capacity 
to  the  lower  pari  of  the  neck,  the  length  of  the  neck  from  10  to  12  cm. 

and  the  internal  diameter  from  11  to  Hi  mm.     The  outlet  tube  of  from 

•1  to  5  mm.  internal  diameter  Bhould  l>e  attached  to  the  neck  at  approx- 
imately its  midpoint,  forming  an  angle  of  from  70°  to  75°  with  the 
lower  end  of  the  Deck. 

A  straight  glass  condenser  with  d  water  jacket  from  40  to  60  cm.  in 
length;  the  distance  from  the  upper  end  of  the  water  jacket  to  the  neck 
of  the  bulb  being  from  18  to  25  cm. 
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Thermometer. — In  order  to  avoid  the  necessity  of  an  emergent  stem 
correction,  it  is  advisable  that  an  accurately  standardized  thermometer 
of  the  Anschutz  type  be  used.  If  such  a  thermometer  is  not  available, 
a  thermometer  used  for  melting  points  (see  page  130)  may  be  empl<  yed, 
applying  the  emergent  stem  correction  as  described  under  Melting 
Points  (see  page  131),  the  length  of  emergent  stem  being  measured, 
in  degrees,  from  the  lower  end  of  the  stopper  to  the  highest  point  of 
the  boiling  temperature.  When  placed  in  position  the  lower  end  of 
the  thermometer  is  2  to  3.5  cm.  below  the  center  of  the  orifice  of  the 
outlet  tube. 

An  asbestos  board,  of  from  12  to  15  cm.  square  and  from  3  to  5  mm. 
in  thickness,  having  a  circular  perforation,  located  centrally,  for  the 
reception  of  the  bulb.  The  edge  of  the  asbestos  around  the  perforation 
should  fit  closely  to  the  bulb  when  the  latter  is  set  into  it.  The  size  of 
the  perforation  should  be  such  that,  when  the  bulb  is  set  into  it,  the 
portion  of  the  bulb  below  the  upper  surface  of  the  asbestos  will  have  a 
capacity  of  from  3  to  4  mils. 

Procedure. — Place  the  asbestos  board  on  a  tripod  or  other  suitable 
support.  Introduce  into  the  distilling  bulb  25  mils  of  the  liquid  to  be 
tested,  insert  the  thermometer,  stand  the  bulb  in  an  upright  position 
in  the  perforation  of  the  asbestos  board  and  connect  it  with  the  con- 
denser. Then  distil  the  liquid  at  the  rate  of  1  mil  for  each  fifteen  to 
twenty  seconds,  noting  the  temperature  as  soon  as  5  drops  of  the  liquid 
have  distilled  into  the  receiver  and  when  95  per  cent,  of  the  original 
volume  has  distilled.  Correct  the  reading  for  any  difference  in  the 
barometric  pressure  by  allowing  0.1°  C.  for  each  2.7  mm.  difference 
from  the  standard  pressure  of  760  mm.,  adding  if  the  pressure  is  lower, 
and  subtracting  if  higher. 

Note. — In  order  to  have  the  entire  distillate  distil  over  at  the  pre- 
scribed rate,  it  is  best  to  make  a  preliminary  distillation  of  a  separate 
portion  of  25  mils  of  the  liquid,  during  which  the  source  of  heat  (a  good 
Bunsen  burner)  is  regulated  so  that  the  distillation  proceeds  at  the  pre- 
scribed rate.  Having  thus  regulated  the  burner,  temporarily  remove 
it,  clean  the  bulb,  recharge  it  with  a  fresh  portion  of  25  mils  of  the 
liquid  and  proceed  with  the  distillation  as  described  above.  Boiling 
points  are  used  as  a  means  of  determining  the  identity  and  purity 
of  various  substances,  and  the  appended  table  gives  the  boiling  points 
of  substances  according  to  the  U.  S.  P.  IX. 

Table  of  Boiling  or  Distilling  Points  of  Official  Substances 

iEthylis  Chloridum 12°-13°  C.  =  53.6°-55.4°  F. 

iEther about  35°  C.  =  95°  F. 

Benzinum  Purificatum 40°-80°  C.  =  104°-176°  F. 

Acetonum 56°-58°  C.  =  132.8°-136.4°  F. 

Chloroformum about  61°  C.  =  141.8°  F. 

Spiritus  ^Etheris  Nitrosi 65°  C.  =  149°  F. 

Alcohol about  78°  C.  =  172.4°  F. 

Aqua 100°  C.  =  212°  F. 

Glycerin  (when  between  70  and  100  per  cent.) 

volatilizes  rapidly  at 100°  C.  =  212°  F. 
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Acidum  Xitricum volatilizes  at  110°  C.  =  230°  F. 

Acidum  Aceticum  Glaciale 1170-118°C.=  242.6°-244°  F. 

Paraldehydum 120°-125°  C.  =  248°-257°  F. 

Bromoformum 148°  C.  =  298.4°  F. 

Oleum  Sinapis  Volatile 148°-154°  C.  =  298.4°-309.2°  F. 

Oleum  Terebinthinse,     90     per     cent,    distils 

between 154°-170°  C.  =  309.2°-338°  F. 

Terebenum 160°-172°  C.  =  320°-341.6°  F. 

Eucalyptol 174°-177°  C.  =  345.2°-350.6°  F. 

Phenol  Liquef  act  urn not  above  182°  C.  =  359.6°  F. 

Cresol,  90  per  cent,  should  boil  between    .    .    .  195°-205°  C.  =  383°-401°  F 
Guaiacol   (liquid),  85  per  cent,  should    distil 

between 200°-210°  C.  =  392°-410°  F. 

Creosotum,  80  per  cent,  should  boil  between   .  200°-220°  C.  -  392°-428°  F. 

Methylis  Salicylas 218°-221°  C.  =  424.4°-429.8°  F. 

Eugenol 250°-255°  C.  =  482°-491°  F. 

Hydrargyrum about  358°  C.  =  725°  F.  / 

Zincum 940u  C.  =  1724°  F. 

Tension  of  Vapors. — If  a  glass  tube,  thirty-six  inches  long,  closed 
at  one  end,  is  filled  with  mercury,  and  the  open  end,  after  closing 
it  with  the  finger,  carefully  inverted  in  a  beaker  containing  mer- 
cury, it  will  be  found  that  the  mercury  will  run  out  from  the 
tube  into  the  beaker  until  a  column  of  mercury  about  thirty 
inches  in  height  is  left.  This  column  is  sustained  by  the  pressure 
of  the  atmosphere,  and  is,  in  fact,  the  well  known  mercurial  barom- 
eter tube.  The  six  inches  of  space  in  the  tube  above  the  level 
of  the  mercury  is,  of  course,  empty,  or  vacuous.  Now,  if  a  few 
drops  of  water  are  passed  into  the  tube  by  a  dropper,  they  im- 
mediately rise  to  the  level  of  the  mercury  in  the  tube,  and, 
although  the  temperature  has  not  been  increased,  a  portion  of 
the  water  is  vaporized,  and  the  column  of  mercury  is  proportion- 
ately depressed.  This  depression  is  due  to  the  elasticity  or  ten- 
sion of  the  aqueous  vapor.  If  the  tube  be  forcibly  pushed  down 
into  the  mercury,  the  increased  pressure  will  be  found  to  have 
liquefied  the  vapor,  and  the  original  quantity  of  water  is  recov- 
ered; but  the  depression  in  the  column  of  mercury  may  be  in- 
creased by  heat,  and  when  a  sufficient  amount  of  heat  has  been 
applied  to  the  tube  to  expel  the  mercury  until  none  is  left  in 
the  tube,  it  will  be  found  that  the  temperature  marks  100°  C. 
(212°  P.),  which  is  exactly  the  boiling  point  of  the  liquid  (water), 
showing  th.it  thia  point  must  be  reached  in  order  to  overcome 
the  pressure  of  the  atmosphere.  If  alcohol  or  ether  be  sub- 
stituted for  water,  it  will  be  found  that  the  mercury  will  be 
depressed  in  a  far   greater    ratio,  -this   being   due    to   the   greater 
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volatility  and  lower  boiling  point  of  these  liquids.  The  maximum 
density  of  the  vapor  of  a  volatile  liquid  in  a  confined  space  in  contact 
with  the  corresponding  liquid  is  reached  when  its  clastic  force  attains 
the  limit  beyond  which  pressure  produces  the  liquefaction  of  the 
vapor.  When  this  limit  is  reached,  the  vapor  is  said  to  be  saturated. 
Maximum  density  varies  with  the  temperature.  If  a  sat  mated  vapor 
in  an  enclosed  tube  is  not  in  contact  with  an  excess  of  liquid,  increase 
of  temperature  lowers  its  density  or  expands  it.  On  the  other  hand, 
when  a  saturated  vapor  is  cooled,  liquefaction  gradually  takes  place, 
the  vapor  above  the  liquid  remaining  in  the  condition  of  maximum 
density  until  converted  into  the  liquid.  So  that  cold  and  pressure 
have  the  effect  of  converting  vapors  into  liquids,  while  heat  and  the 
removal  of  pressure  have  the  reverse  effect, — i.e.,  the  conversion  of 
liquids  into  vapors.  The  phenomena  above  described  characterize 
evaporation  into  a  space  filled  with  air  as  well  as  evaporation  into  a 
vacuum,  the  only  difference  being  that  more  time  is  required  to  pro- 
duce the  same  effects  when  evaporating  in  contact  with  air,  for  vola- 
tile liquids  are  instantly  converted  into  vapor  in  a  vacuum,  while  the 
presence  of  air  retards,  but  does  not  prevent,  vaporization.  A  con- 
sideration of  the  foregoing  facts  leads  to  the  following  deductions  : 

1.  The  quantity  of  vapor  that  will  form  in  a  confined  space  depends 
upon  the  amount  of  pressure  and  heat  to  which  the  liquid  is  sub- 
jected, and  when  the  point  of  maximum  density  of  the  vapor  is 
reached,  evaporation  ceases  if  the  pressure  and  temperature  remain 
the  same. 

2.  The  rapidity  of  evaporation  of  an  aqueous  liquid  in  the  open 
air  is  influenced  by  the  condition  of  the  aqueous  vapor  always  present 
in  the  air.  If  it  has  the  greatest  density  possible  for  the  degree  of 
heat,  evaporation  is  retarded  ;  but  if  the  aqueous  vapor  in  the  atmos- 
phere is  much  below  the  state  of  maximum  density,  as  is  usually  the 
case,  evaporation  is  promoted. 

3.  Eapidity  of  evaporation  is  increased  by  removing  the  pressure 
of  the  atmosphere. 

4.  Increase  of  temperature  obviously  accelerates  evaporation,  by 
increasing  the  formation  of  vapor. 

Evaporation  of    Liquids  by  Boiling. — In  evaporating  by  boiling, 

temperature,  pressure,  etc.,  being  equal,  the  rapidity  of  the  process 

depends  upon  the  extent  of  surface  exposed  to  the  heat.     Fig.  127  rep- 

F  resents  a  cross  section  of  two  evaporators,  A  and  B. 

The  corrugated  bottom  of  A  gives  twice  as  much 

^T^^^T3    surface  as  the  smooth  bottom  of  B,  and  hence  if  the 

[^•^^^       same  quantity  of  a  liquid  is  made  to  boil  in  each,  at 

np     the  same  temperature,  the  bubbles  of   vapor   given 
J       off  from   the  corrugated    bottom    will    be   twice    as 

numerous  as  those  formed  on  the  plain  bottom.     The 
T»Poration  y  oi  mg  SUperjorj(y  ()f  tubular  boilers  over  the  ordinary  plain 
or  Cornish  boiler  also  affords  a  good  illustration  of  this  tact     see 
Fig.  115). 

When  a  pure,  volatile  liquid  is  heated  to  the  boiling  point  in  the 
open  air,  its  temperature  remains  the  same  until  the  whole  of  the 
liquid  has  evaporated.  If,  on  the  other  hand,  solid  matter  is  dis- 
solved in  the  liquid,  the  temperature  of  the  solution  is  gradually  in- 
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creased  until  saturation  is  reached.  This  fact  is  well  illustrated  by 
considering  boiling  points  of  saturated  solutions  of  various  salts  (see 
page  140),  and  it  shows  the  importance  of  diminishing  the  heat  in 
the  evaporation  of  solutions  of  organic  substances  as  evaporation 
progresses,  as.  for  example,  in  the  making  of  extracts,  etc. 

The  cohesion  of  a  liquid  affects  its  boiling  point,  dense,  thick,  and 
stickv  liquids  offering  more  resistance  to  the  escape  of  the  bubbles  of 
vapor  than  rare,  mobile,  or  thin  liquids. 

The  relative  depth  of  liquid  also  influences  the  boiling  point. 
Shallow  vessels  favor  ebullition,  because  they  afford  proportionally 

less  weight  of  liquid  above  the  bottom  of  the 
dish  for  the  bubbles  to  escape  through  than 
deep  ones.     Rough  metallic  surfaces  favor 


Fig.  129 


Fig.  128 


Fig.  131 


Evaporating  below  boiling  point 


Porcelain  evaporating  dish      Glass  evaporating  dish 


evaporation  by  boiling,  and  are  better  than  smooth  surfaces,  because 
they  expose  a  greater  amount  of  surface  to  the  source  of  heat. 

Evaporation  below  the  Boiling  Point. — In  evaporating  liquids 
below  their  boiling  point,  temperature,  pressure,  etc.,  being  equal, 
rapidity  of  evaporation  depends  upon  the  extent  of  surface  exposed 
to  the  air.  Figs.  128  and  129  show  two  vessels  of  exactly  the  same 
diameter,  but  of  different  capacity,  containing  water.  Both  expose 
the  same  amount  of  surface  to  the  air,  but  that  of  Fig.  129  contains 
eight  times  more  liquid  than  that  of  Fig.  128. 

If  both  be  subjected  to  the  same  temperature,  provided  it  be  below 
100°  C.  (212°  F. ),  the  water  will  evaporate  as  rapidly  from  one  as 
from  the  other. 

Proper  Shape  of  Vessels  for  evaporating  Liquids. — Broad,  shal- 
low vessels  should  be  used  for  evaporating  below  the  boiling  point, 
because  the  extent  of  surface  is  proportionally  greater  in  vessels  of 
this  shape.  Fig.  130  is  an  illustration  of 
a  porcelain  evaporating  dish  having  the 
proper  shape.  The  chief  objection  to 
dishes  of  this  kind  is  their  liability  to 
breakage.  Care  should  be  taken  to  dry 
the  bottom  of  tin-  dish  thoroughly  before 
placing  it  over  a  gas  flame.  A  glass 
evaporating  dish  is  shown  in  Pig.  131. 
This  should  always  be  used   in  a    sand  bath,  or  should  be  otherwise 

protected  from  direct  heat.     Enamelled  cast  iron  dishes  are  very  use 
ful.  notu  ithstanding  the  lack  of  durability  of  the  enamel.    Enamelled 

Sheet  iron  dishes,  called  "agate  ware."  are  very  light,  and  are  much 

more   lasting    than   the    ordinary  enamelled   cast    iron   dishes  (see 
Vvi.  L32 

Use  of  Stirrers. — By  stirring  an  evaporating  liquid  the  surface  is 
largely  increased,  while  the  currents  of  air   produced  at    the  same 


Fig.  132 
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time  greatly  assist  in  dissipating  the  vapors  which  rise.     Upon  the 

small  scale,  porcelain,  horn,  or  wooden  stirrers  are  used  (sec  Figs.  133 
to  137),  while  mechanical  stirrers  are  usually  employed  in  the  labo- 
ratory in  more  extensive  operations  (see  Fig.  119).  Fig.  138  also 
shows  a  rotary  stirrer  to  be  operated  by  steam  power. 

Vacuum  Apparatus. — It  has  already  been  shown  (page  142)  that 
the  boiling  point  of  liquids  is  lowered  by  removing  the  pressure  of 

the  atmosphere.  This 
fact  is  easily  proved  by 
placing  under  the  re- 
ceiver of  an  airpump 
some  alcohol  in  a  test 
glass  containing  a  few 
pieces   of  broken   glass, 

Fig.  138 


Fig. 
133 


Fig. 
134 


Fig. 
135 


W 


Porcelain      Double 
stirrer         stirrer 


Rotary  stirrer 


Fig.  139 


when,  upon  exhausting  the  receiver,  many  bubbles  of  vapor  will 
rise  from  the  surface,  and  the  liquid  will  boil  at  the  ordinary  tem- 
perature.    Water  will  boil  at  84°  C.  (183.2°  F.)  upon  the  top  of 

Mont  Blanc,  on  account  of  the 
diminished  pressure  of  the  at- 
mosphere. 

The  practical  application  of 
these  principles  is  of  great 
importance  in  pharmacy,  and 
vacuum  pans  are  frequently 
used  in  the  larger  laboratories 
for  concentrating  solutions 
which  are  injured  by  heat 
under  the  ordinary  pressure 
of  the  atmosphere,  and  espe- 
cially in  evaporating  solutions 
of  organic  substances,  for  these 
are  almost  without  exception 
injured  by  heat. 

In  Pig.  139  a  vacuum  ap- 
paratus  is  shown  which  illns- 

Small  vacuum  apparatus  ^^     th(.      ,  ,,-j  n,.ip](.      Qf     tnis 

method  of  evaporation.     The  copper  vessel.  A,  is  used  either  as  a 
steam  or  water  bath;  in  this  is  placed   a  tinned  copper  or    poroe 
lain   evaporating   dish    covered    with  a    glass  dome  fitted    with    an 
airtight  connection.     A  thermometer  is  adjusted  at   the  top,  and  by 
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Fig.  140 


means  of  the  water  pump,  0,  the  air  is  exhausted  ;  the  glass  vessel,  B, 
acts  as  a  receiver.  It  is  closed  by  a  metallic  lid,  which  is  furnished 
with  a  vacuum  gauge  which  indicates  at  all  times  the  conditions,  and 
enables  the  operator  to  increase  or  decrease  the  "vacuum."  Fig.  140 
shows  a  larger  vacuum  apparatus  adapted  for  manufacturing  labora- 
tories. At  the  left  is  seen  the  jacketed  copper  still  containing  man- 
hole, eyeglasses,  aircock,  and 
drain  valve,  connected  with  an 
overflow  vessel  to  be  used  in  case 
of  the  boiling  over  of  the  con- 
tents. The  condenser  is  mounted 
on  a  tripod,  and  this  is  connected 
with  the  receiver,  which  is  fur- 
nished with  a  water  gauge,  drain 
valve,  and  with  inlets  and  outlets 
for  the  vacuum  pump.  The  air 
is  exhausted  from  the  entire  ap- 
paratus by  attaching  to  the 
receiving  vessel  the  pipe  from 
the  pump.  With  the  aid  of  this 
apparatus,  alcohol  may  be  re- 
covered directly  from  an  ex- 
hausted drug  by  emptying  the  contents  of  a  percolator  into  the  still. 
Vacuum  pumps  operated  by  steam  are  to  be  found  in  all  well  equipped 
pharmaceutical  laboratories,  and  pipes  and  attachments  are  just  as 
easily  connected  with  various  forms  of  apparatus  as  are  the  pipes  used 
for  conveying  steam  under  pressure  (see  gelatin  coated  pill  apparatus 
in  Part  V). 

Fig.  141 


Vacuum  apparatus 
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Vacuum  apparatus  (Stokea) 


The  V.  .J.  Stokes  Machine  Company,  of  Philadelphia,  have  perfected 
a  vacuum  drying  apparatus  of  much  value.     Pig.  Ml  shows  in  detail 

their  application  of  the  vacuum  applied  to  diving  substances  which 
are  ny»ist  ;  the  vapors  may  be  condensed  and  reclaimed  by  the  use  of 
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the  condenser.  These  vapors  may  sometimes  be  injurious  or  undesir- 
able if  allowed  to  escape  into  the  laboratory,  and  hence  this  plan  of 
disposing  of  them  is  effective  ;  the  condenser  may  be  disconnected,  if 
found  advantageous.  Substances  which  require  days  to  dry  in  heated 
rooms  can  be  dried  in  several  hours  with  this  apparatus. 

It  frequently  happens  that  the  pharmacist  is  unable  to  devote 
much  space  to  laboratory  operations.     This  is  particularly  the  case  in 

Fig.  142 


Evaporating  chamber 

cities  or  large  towns,  where  rents  are  high.  "When  pharmaceutical 
operations  must  be  conducted  in  the  store,  an  absolutely  indispensa- 
ble convenience  is  an  evaporating  chamber  (see  Fig.  142).  If  the  ar- 
rangement of  the  store  will  admit  of  it,  this  should  be  built  into  a 
chimney  breast.  The  bottom  of  the  chamber  is  preferably  made  of  a 
slate  slab,  which  should  have  a  slight  inclination  toward  the  front, 
and  be  large  enough  to  project  about  two  inches  over  the  closet  upon 
which  it  rests,  for  the  purpose  of  preventing  a  liquid,  spilled  by  acci- 
dent, from  running  into  the  closet  and  sailing  the  contents.  The 
chamber  should  have  a  gas  pipe  in  it,  and  the  upper  part  should  con- 
nect, by  a  flue  in  which  there  is  a  damper,  with  a  chimney  having  a 
good  draught.  A  wooden  or  galvanized  iron  front  having  a  pane  of 
glass  fitting  tightly  in  it  will  prevent  vapors  or  odors  from  getting 
into  the  store  The  space  below  may  be  utilized  as  a  closet  for  evap- 
orating dishes,  gas  stoves,  etc. 

Economical  Surface  Evaporation. — In  large  industries  where 
economy  in  operating  is  an  essential  factor,  various  forms  of  appa- 
ratus must  be  constructed  to  meet  this  need.  In  Fig.  1  13  is  shown  a 
method  of  concentrating  sulphuric  acid,  whereby  the  hot  gases  from 
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the  furnace  are  utilized  as  the  source  of  heat.  The  liquid  enters  at 
A,  and  flows  down  in  a  thin  stream  over  a  cascade  or  series  of  steps, 
the  vapors  arising  find  an  outlet  at  D,  the  evaporated  liquid  is  col- 
lected in  a  reservoir,  B,  while  the  waste  heat  passes  upward  in  the 
direction  of  the  arrows  through  the  pipe  C. 

Spontaneous  Evaporation. — By  this  term  is  meant  the  evapora- 
tion of  a  liquid  at  the  ordinary  temperature  of  the  atmosphere,  or 
without  the  application  of  strong,  direct  heat.     It  is  used  in  cases 


Fig.  143 
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Surface  evaporation 


Flask  evaporation 


where  the  residue  or  less  volatile  liquid  is  liable  to  injury  or  loss  by 
the  application  of  much  heat,  or  in  crystallization,  where,  by  the 
slow  vaporization  of  the  volatile  liquid,  finely  formed  crystals  may  be 
secured,  and  in  other  less  important  operations.  Spontaneous  evapo- 
ration is  usually  conducted  in  drying  rooms  or  closets  when  they  are 
accessible  ;  these,  as  will  be  subsequently  described,  are  rooms  or 
closets  which  are  very  slightly  heated  by  the  use  of  exhaust  steam  or 
other  means  ;  or  this  form  of  evaporation  may  be  used  by  placing 
the  liquid  in  shallow  dishes  or  trays  and  exposing  the  surface  to  the 
rays  of  the  sun  dining  fine  weather.  Upon  the  small  scale,  one  of  the 
most  convenient  methods  is  to  support  the  dish  upon  a  wire  tripod 
placed  upon  a  stove,  at  a  Sufficient  distance  above  the  top  of  the  stove 
to  avoid  injury,  or  if  heated  air  from  a  furnace  is  available,  it  can  be 
utilized  by  supporting  the  dish,  properly  protected,  over  the  register; 
the  upward  currenl  of  dry  heated  air  greatly  assists  in  promoting  the 
evaporal  ion. 

Evaporation  by  Direct  Heat. — This  method  usually  requires  the 
greatest  amounl  of  care  in  order  to  avoid  loss  or  injury  by  overheat- 
ing. It  is  to  be  preferred,  therefore,  only  in  eases  where  the  residue 
is  not  easily  injured  by  sueh  an  accident.     The  evaporation  of  saline 

sol  ut  ions  in  crystal  I  i/,;it  ion,  orof  weak  ;i<|iieoiis  organic  sol  ut  ions,  may 
OSUally   l>e    performed    by   the  application   of   direct     heat.      Careful 

watching,  however,  is  necessary,  and  also  frequenl  stirring,  toprevenl 
the  formation  of  a  crust  upon  the  bottom.  Pig.  L44  shows  a  method 
of  evaporating  by  direct  heat  by  using  a  flask,  F,  supported  on  a 

piece  of  braSS  wire  gauze,  <J.  upon  B  retort  stand. 
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Evaporation  to  a  Fixed  Volume. — This  operation  cannot  be  per- 
formed accurately  without  inconvenience,  and  hence  it  is  much  more 
satisfactory  to  evaporate  a  liquid  to  a  definite  weight, — all  that  is  neces- 
sary in  the  latter  case  being  to  use  a  tared  dish,  and  weigh  the  dish 
and  contents  when  evaporation  has  progressed  to  the  desired  point. 


Fig.  145 


Fig.  146 


Graduated  evaporating  dish 


Measuring  evaporation 


Fig.  147 


In  evaporation  to  a  definite  measure,  a  graduated  evaporating  dish 
(see  Fig.  145)  may  be  employed,  care  1><  ing  taken  to  level  it  by  no- 
ticing that  the  height  of  the  liquid  is  the  same  on  each  side,  or  the 
expedient  illustrated  in  Fig.  146  may  be  resorted  to.  An  ordinary 
evaporating  dish,  D,  is  placed  upon  a  grommet,  G  (see  page  158), 
and  subjected  to  the  heat  (in  this  case  the  temperature  is  intended  to 
be  that  of  a  warm  room)  ;  a  perforated  wooden  strip,  A,  is  placed 
across  the  dish,  and  a  glass  thermometer,  T,  is  supported  in  an  up- 
right position  in  the  liquid  by  a  perforated  cork.  Sufficient  water  is 
poured  into  the  dish  to  equal  the  final  measure 
of  the  liquid,  and  a  small  rubber  band  is 
slipped  on  the  thermometer  (or  a  piece  of 
string  tied  on)  to  indicate  the  desired  level  of 
the  liquid  ;  the  water  is  replaced  by  the  liquid 
to  be  evaporated,  and  evaporation  proceeded 
with  until  the  liquid  has  been  lowered  to  the 
mark  on  the  thermometer.  When  the  use  of 
the  thermometer  is  unnecessary,  a  notched 
stick  may  be  substituted.  In  order  to  arrive 
at  results  approaching  accuracy  by  these 
methods,  the  liquid  must  be  allowed  to  cool  to 
the  temperature  of  the  water  which  was  used 
as  the  measure  of  the  liquid  in  the  beginning. 
Use  of  Hoods. — A  hood  is  a  contrivance, 
usually  of  a  conical  shape,  intended  t<>  colled 
and  dispose  of  vapors  which,  from  their  dis- 
agreeable odors  or  their  suffocating  effects, 
render  the  atmosphere  of  the  stoic  or  labo- 
ratory unwholesome.  Pig.  1  17  shows  a  form 
of  hood  which  has  been  found  useful  upon  the 
small   scale.      It    is  made   of  galvanized   iron, 

and  connects  by  galvanized  stove  pipe  with 
the  strong  draught   of  a  good  chimney  :   the 
stove  pipe  running  horizontally  to  the  chimney  should  have  a  dam- 
per in  it.     If  any  condensation  of  the  vapors  takes  place  in  the  stove 
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pipe,  the  larger  diameter  of  the  circular  hood  will  cause  the  drops 
of  liquid  to  tall  outside  of  the  evaporating  dish,  and  thus  contamina- 
tion of  the  contents  of  the  dish  is  avoided.     Hoods  are  usually  made 
of  wood  when  intended  for  operations  upon  the  large 
Fig.  148  scale.     Fig.  148  illustrates  the  method   of  using  a 

hood  when  the  dish  is  placed  upon  a  stove. 

Use  of  Grommets. — One  of  the 
inconveniences  in  using  round  bot- 
tomed evaporating  dishes  is  due  to 
the  shape  of  the  bottom,  serious 
loss  often  occurring  from  the  tilting 
of  the  dish  and  spilling  of  the  con- 
tents. To  obviate  this,  grommets 
rC-~\,  '  should  be  used.  These  may  be 
'(:rzTd/  economically  made  from  a  cast  off 

v       J  L       piece  of  rubber  hose  or  tubing  by 
stove  hood  bending  it  into  a  circle,  placing  a  Grommeta 

wooden  plug  in  one  end,  tacking  it 
securely,  and  inserting  it  in  the  other  end  and  fastening  it  in  the 
same  manner  (see  Fig.  149).  An  elastic  ring  is  thus  formed,  upon 
which  an  evaporating  dish  or  round  bottomed  vessel  may  be  safely 
placed.  Grommets  serve  another  very  important  purpose,  that  of 
preventing  the  fracture  of  a  porcelain  or  glass  dish  containing  a  hot 
liquid,  by  being  placed  between  the  hot  dish  and  the  cold  surface  of  a 
table  or  floor. 
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QUESTIONS  ON  VAPORIZATION 

What  is  vaporization?    (See  page  147.) 

What  is  evaporation? 

What  is  distillation? 

What  is  desiccation? 

What  is  exsiccation? 

What  is  granulation? 

What  is  sublimation? 

What  is  meant  by  ebullition  or  boiling? 

What  is  meant  by  the  boiling  point  of  a  liquid? 

Is  the  boiling  point  of  a  liquid  a  definite  temperature? 

Is*'  the  evaporating  point  of  a  liquid  a  definite  temperature? 

What  is  the  boiling  point  of  water  under  the  ordinary  pressure  of  the  atmosphere? 

When  confined  under  pressure,  how  high  can  its  temperature  be  raised  without 

boiling? 
What  will  be  the  effect  upon  boiling  if  the  pressure  is  made  much  less  than  that  of 

the  atmosphere? 
How  may  the  boiling  point  of  a  liquid  be  determined? 
Describe  the  U.  S.  P.  IX  method  for  determining  boiling  points. 
What  is  meant  by  the  tension  of  vapors? 
What  effect  have  cold  and  pressure  upon  vapors? 
What  effect  have  heat  and  removal  of  pressure  upon  vapors? 
Upon  what  does  the  quantity  of  vapor  that  will  form  in  a  confined  space  depend? 
How  is  the  evaporation  of  a  liquid  influenced  by  the  presence  or  absence  of  aqueous 

vapor  in  the  air? 
How  may  the  rapidity  of  evaporation  be  increased? 
Why  does  increase  of  temperature  hasten  evaporation? 
In  evaporation  by  boiling,  temperature,  pressure,  etc.,  being  equal,  upon  what 

does  the  rapidity  of  the  process  depend? 
When  a  pure  volatile  liquid  is  evaporated  by  boiling  in  the  open  air,  does  the  tem- 
perature change  with  the  amgunt  evaporated? 
If  there  is  solid  matter  dissolved  in  the  liquid,  what  takes  place  on  evaporation? 
What  inference  should  be  drawn  from  this, — for  example,  in  the  preparation  of 

extracts?; 
Which  are  most  easily  evaporatedj — thin  mobile  liquids  or  dense  and  thick  ones, 

and  why? 
Does  the  depth  of  a  liquid  influence  its  boiling  point? 

Why  are  rough  metallic  surfaces  better  for  evaporation  than  smooth  ones? 
In  evaporating  liquids  below  the  boiling  point,  temperature,  pressure,  etc.,  being 

equal,  upon  what  does  the  rapidity  of  the  process  depend? 
Therefore,  what  shaped  vessels  should  be  used  for  evaporating  liquids  below  the 

boiling  point? 
What  effect  is  produced  by  stirring  an  evaporating  liquid? 
Will  water  boil  at  a  higher  or  lower  temperature  in  more  elevated  positions,  and 

why? 
What  application  is  made  of  this  principle  in  pharmacy? 
Describe  a  small  vacuum  apparatus. 
What  are  the  advantages  of  drying  in  vacuo? 
Describe  the  construction  of  a  large  vacuum  apparatus  suitable  for  a  manufacturing 

laboratory. 
What  is  an  evaporating  chamber,  and  how  should  it  be  constructed? 
Describe  a  method  of  surface  evaporation  which  is  economical,  yet  practical. 
Why  is  flask  evaporation  not  satisfactory? 
What  is  the  objection  to  evaporating  liquids  by  direct  heat? 
In  evaporating  a  liquid  to  a  definite  measure,  how  may  it  be  ascertained  when  the 

measure  has  been  reached? 
What  is  a  hood,  and  what  is  its  use?     What  is  a  grommet? 
What  is  meant  by  spontaneous  evaporation? 
How  may  it  be  advantageously  conducted? 


CHAPTEE   V 


Fig.  151 


Alembic 


DISTILLATION 

The  first  part  of  the  process  of  distillation  is  identical  with  that  of 
evaporation,  for  it  is  simply  the  vaporization  of  the  volatile  liquid 
through  the  application  of  heat.  The  next  step  is  distinctive  and 
opposite,  and  consists  in  the  conversion  of  this  vapor  into  a  liquid  by 
the  application  of  cold.  This  part  of  the  process  is  called  condensation. 
The  elements  of  distillation  are  :  1,  vaporization,  and,  2,  condensa- 
tion. The  subject  of  vaporization  was  treated  of  in  the  preceding 
chapter.     We  have  now  to  consider  condensation. 

Condensation. — It  has  been  already  shown  (page  141)  that  when  a 
liquid  is  vaporized  a  certain  amount  of  heat  disappears  or  is  rendered 
latent,  and  when  a,  vapor  is  liquefied  a  corresponding  degree 
of  heat  is  evolved  or  reappears.  While  the  practical  ap- 
plication of  this  law  is  of  great  service  in  the  use  of  steam 
for  heating  purposes,  the  opposite  process  of  condensation 
shows  its  disadvantages,  becauseof  the  relatively  large  quan- 
tity of  cold  water  necessary  to  convert  vapors  into  liquids. 
The  greater  the  difference  in  temperature  between  the 
condensing  surface  and  the  vapor,  the  more  rapid  is  the 
condensation  ;  and  it  has  been  computed  that  steam  at 
100°  C.  (212°  F. )  requires  about  twenty-five  times  its 
weight  of  water  at  20°  C.  (68°  F.)  to  condense  it.  The 
proper  relation  between  the  heating  and  condensing  surfaces  of  appa- 
ratus used  in  distillation  can  only  be  known  by  careful  study  of  the 
laws  governing  vaporization  and  condensation,  or  by  practical  ex- 
perience. 

Apparatus  used  in  Distillation. — In  considering  the  many  kinds 
of  apparatus  used  in  distillation,  two  typical  forms  are  presented  : 
1,  the  alembic  form,  in  which  the  vapor  is  condensed  in  an  enclosed 
space  immediately  above  the  heated  liquid,  and,  2, 
the  retort  form,  in  which  the  vapor  is  condensed  in  a 
vessel  placed  at  one  side  of  that  containing  the  heated 
liquid,  and  connected  with  it  by  a  suitable  tube 
or  pipe. 

The  Alembic. — This  is  probably  the  most  ancient 
kind  of  distillatory  apparatus,  and  in  its  original 
form  it  is  now  rarely  employed.  The  body,  or  eueur- 
)>it,  is  usually  globular  or  oval    in   shape,    and  at    its 

junction  with  the  hemispherical  hmd  ordomsthere  is 

a  gutter  or  groove.  This  Serves  to  colled  the  con- 
densed vapor  <>r  distillate,  which  is  carried  <>IV  by  a 
tube,  as  Shown  in  the  illnst  rat  ion  (see  Fig.    LSI). 

Fig.  L52  shows  an  alembic  which,  according  to  Mr.  Brady,  of  New- 
castle,   England,    is   still    frequently   employed    in    .Japan.      Into   the 

boiler  is  fitted   a  short  cylinder.     Tins  has  a  perforated  bottom, 
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and  the  gutter  communicates  with  the  spout ;  the  condenser  has 
a  cover,  and  is  also  furnished  with  u  spout  for  carrying  off  the 
water  used  in  cooling  the  dome  alter  it  has  been  heated  by  the  vapors 
rising  from  the  boiling  liquid  in  the  body.  This  still,  or,  as  it  is 
called  by  the  Japanese,  lambik,  is  shown  because  it  represents  the 
alembic  probably  in  one  of  its  best  practical  forms,  and  the  advan- 
tages possessed  by  this  kind  of  distilling  apparatus  are  seen  to  be 
compactness  and  simplicity.  It  is,  however,  not  fitted  for  distilling 
very  volatile  liquids,  is  very  inconvenient  and  troublesome,  because 
of  the  necessity  for  constantly  replacing  the  water  used  in  the  con- 
denser, and  distillation  is  slow  and  tedious. 

The  Retort. — This  form  of  distillatory  apparatus  has  many  advan- 
tages over  the  alembic,  which  it  has  almost  entirely  replaced.  A 
retort,  in  its  simplest  form,  may  be  described  as  a  long  necked  glass 
flask  in  which  the  neck,  after  being  heated  thoroughly,  is  bent  over 
until  its  axis  makes  an  acute  angle  with  that  of  the  bowl  of  the  flask. 
Eetorts  are  of  two  kinds, — plain  and  tubulated.  A  plain  retort  is 
shown  in  Fig.  153.  If  it  has  a  tubulure  or  orifice  at  the  top  of  the 
bowl  for  the  purpose  of  introducing  the  liquid  to  be  distilled,  it  is 
said  to  be  tubulated  (see  Fig.  154).  Eetorts  are  made  of  glass,  por- 
celain, earthenware,  platinum,  iron,  lead,  etc.,  according  to  the  pur- 
poses for  which  they  are  designed. 

Porcelain  and  earthenware  retorts  are  used  in  the  distillation  of 
phosphorus,  mercury,  etc.  ;  platinum  and  iron  retorts,  in  destructive 
distillation  ;  leaden  retorts,  in  making  hydrofluoric  acid,  ether,  etc. 

The  glass  retort  is  the  only  kind,  however,  which  will  be  considered 
here  in  detail.  The  shape  of  a  retort  is  an  important  point  to  regard 
in  its  selection.  Eetorts  having  deep  bowls  are  best  suited  for  very 
volatile  liquids.  The  lower  surface  of  the  neck  of  the  retort  should 
form  a  decidedly  acute  angle  with  the  surface 
of  the  bowl  if  tubulated  ;  a  line  drawn  from  Fig.  155 

the  centre  of  the  stopper  should  touch  the 
centre  of  the  bowl,  A,  so  that  when  a  funnel  is 
introduced   into   the   tubulure,    T,   to   charge 

Fig.  154 
Fig.  153 


Plain  retort  Tubulated  retort  Dirtilling 


the  retort,  the  contents  may  all  be  delivered  into  the  bowl  without 
soiling  or  splashing  the  neck.  The  neck  of  the  retort  should  grad- 
ually taper  to  the  end,  and  the  beak,  P»,  should  never  he  larger  in 
diameter  than  any  other  portion  of  the  neck,  otherwise  difficulty 
may  be  experienced  in  making  joints  with  adapters,  receivers, 
or  condensers  (see  Fig.  180).  Such  a  fault  may  prevent  the  osti 
of  a  cork  ring  in  joining,  tor  this  ring  should  lie  made  tight  by 
forcing  it  up  the  gradually  increasing  diameter  of  the  neck.  The 
11 
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glass  forming  the  retort  should  be  carefully  annealed  and  have  a  uni- 
form thickness.  Extremes  should  be  carefully  guarded  against.  If 
the  glass  be  too  thick,  the  sudden  changes  in  temperature,  to  which 
retorts  are  constantly  subjected  in  distillation,  may  cause  fracture  ; 
on  the  other  hand,  if  too  thin,  they  are  easily  broken  in  cleaning. 
Scratches  and  imperfections  in  the  bowl  should  cause  retorts  to  be 
rejected.1  The  objections  to  the  use  of  retorts  arc  mainly  due  to 
their  peculiar  shape,  the  principal  one  being  the  difficulty  of  cleaning 
them  thoroughly.  The  necessity  for  having  a  variety  of  different 
shapes  and  sizes  to  suit  special  operations  is  greater  than  when  distil- 
lation is  performed  with  flasks  and  bent  tubes. 

Flask  distillation  will  be  usually  found  most  practicable  for  pharma- 
ceutical work.  The  best  shape  for  a  flask  is  shown  in  Fig.  155.  The 
bowl  should  have  a  flat  bottom,  so  that  it  will  stand  unsupported  ; 
the  neck  should  be  wide,  to  admit  a  large  cork,  so  that  there  will  be 
plenty  of  room  for  a  wide  bent  tube,  a  thermometer,  and  a  safety  or 
charging  tube.  The  advantages  of  using  a  flask  instead  of  a  retort 
for  all  distillations  that  will  allow  of  it  are  several  :  it  is  easily 
cleaned,  it  is  useful  for  other  purposes,  for  instance  as  a  measure,  as 
a  container,  or  as  a  receiver  for  the  distillate  ;  the  tubes  are  readily 
replaced  in  case  of  breakage.  One  of  the  most  important  parts  of 
this  apparatus  is  the  bent  tube  for  conducting  the  vapor  to  the  re- 
ceiver or  condenser.  The  diameter  of  the  bent  tube  should  be  as  large 
as  the  receiver  or  condenser  will  conveniently  accommodate. 

Cutting  Glass  Tubes. — The  glass  should  be  moderately  thick  and  of 
the  proper  length.  A  glass  tube  may  be  broken  neatly  by  scratching 
it  across  with  a  sharp  three-cornered  file,  and  then  grasping  it  with 
both  hands,  one  on  each  side  of  the  scratch,  and  making  a  slight  out- 
ward pressure,  which  will  generally  produce  a  clean  fracture.  By 
holding  the  sharp  edges  for  a  few  moments  in  the  flame  the  corners 
may  be  rounded  so  that  they  will  pass  through  a  cork  without  cutting 

tt     ice      ^     lor         t-     1Co        it  and  making  a  ragged  edge. 

Fig.  156        Fig.  157  Fig.  158  n      ,.       ~,fo     m  7  .   ,    , 

Benamg  Glass  Tubes. — A  tube 

may  be  bent  by  heating  it  prop- 
erly over  a  gas  flame.  To  make 
a  symmetrical  curve  in  a  tube 
of  large  diameter  requires  con- 
siderable skill  and  practice. 
One  end  of  the  tube  should  he 
closed  by  a  cork,  and  the  pari  of  the  tube  that  is  to  he  benl  held 
just  above  the  (lame  and  gradually  rotated  between  the  fingers,  so 
that  it  may  he  heated  evenly  throughout.  It  should  also  be  passed 
to  the  right  and  left  through  the  flame  for  the  space  of  an  inch  or 
two  on  each  side  of  the  middle  of  the  proposed  bend,  and  vei  \ 
slowly  allowed  to  curve  in  one  direction,  so  that  the  bend  shall 
not  be  too  abrupt.  The  object  of  closing  one  end  with  a  cork  is  to 
prevent  a  current  id'  air  from  passing  through,  and,  in  case  collapse 
from  Overheating  occurs,  by  gently  blowing  in  the  tube  the  softened 

1  Although  there  is  n<>  disposition  on  the  pnrt  of  the  author  to  weaken  tin-  force  "f  ttii-  oon 
rentloneJ  kdvioe,  the  possession  of  a  retort  having  a  large  babble  in  the  bottom  of  the  bowl, 
Which  m  in  inccessflll  use  for  ten  years  and  hay  outlasted   many  of  it.s  more  p. -i  1 1  •  - 1   fellows 

supplies  the  needed  exception. 
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Holding  the  tube 


glass  may  be  swelled  to  its  proper  curve.  Fig.  166  shows  a  tube 
properly  bent,  while  Figs.  157  and  158  illustrate  some  of  the  defects 
produced  by  unskilled  work.  In  Fig.  157  the  tube  was  not  rotated 
evenly,  and  at  the  top  of  the  bend,  ii,  it  was  hot  enough  to  collapse. 
Fig.  158  represents  the  effects  of  hurry  and  unequal  heating,  the 
operator  having  forced  the  bend,  C,  before  the  tube  was  heated  uni- 
formly. A  gas  burner  having  a 
solid,  steady  flame  is  the  best  kind 
to  use  (  see  Fig.  73),  and  draughts 
of  air  should  be  avoided. 

In  Fig.  159  the  method  of  hold- 
ing a  tube  while  "drawing  it 
out"  over  the  flame  to  make  a 
tapering  tube  is  shown.  The  line  in  the  centre  shows  the  proper 
place  to  scratch  it  when  cold  with  a  fine,  sharp,  triangular  file  when 
it  is  to  be  broken  apart ;  by  holding  the  edge  in  the  flame  for  a 
moment  the  sharpness  may  be  rounded  off.  Fig.  160  shows  a  "well 
drawn"  tube;  Fig.  161,  one  which  has  not  been  revolved  evenly  or 
heated  uniformly.  Fig.  162  shows  the  same  fault  and  careless  work 
besides. 

Cork  Fitting. — Corks  for  joining  apparatus  should  be  of  the  best 
quality.  They  are  perforated  for  the  passage  of  the  glass  tubes  by 
the  use  of  cork  borers  (see  Fig.  163).  These  are  cylindrical  brass 
tubes  of  various  sizes,  sharpened  at  one  end,  and  surmounted  by  a 
milled  brass  cap.  They  are  furnished  in  sets.  A  small  hole  is  drilled 
through  both  sides  of  the  brass  cap,  so  that  an  iron  rod  may  pass 
directly  through  it  and  form  a  convenient  handle.  They  are  used 
by  holding  the  cork  firmly  with  the  left  hand  and  pushing  the  borer 
through  with  the  right  hand,  using  a  twisting 
motion  at  the  same  time  so  as  to  cut  a  smooth 
round  hole.  The  mistake  frequently  made  in 
using  cork  borers  is  due  to  "hurry."  The  at- 
tempt to  force  the  borer  through  quickly  without 
rotating  it  sufficiently  always  ends  in  breaking 
off  pieces  of  the  cork.  The  cork  borer  shown 
in  Fig.  161  is  more  convenient  for  larger  corks, 
and  may  be  made  from  a  piece  of  steel  bicycle 

Fig.  160 


Fig.  163 


Fig.  161 


Fig.  162 
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Cork  I 


tubing,  the  tool  handle,  I,  being  large  enough  to  give  the  operator 
a  linn  grasp,  so  that  the  cork  may  be  readily  bored.  The  cut- 
ting edge  of  the   borers  should  always  be   kept    sharp   and   in   good 

condition  by  the  use  of  the  grindstone  or  emery  paper.     When  the 

cutters  do  not  bore  a  hole  of  the  exact  size  needed   for  the  glass 
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tube,  which  of  course  should  fit  tightly,  it  is  best  to  select  a  borer 
which  will  cut  a  smaller  hole  than  that  desired,  and  then  to  eularge  the 
hole  by  tiling  with  a  rat  tail  lilt-  |  Pig.  165),  or,  if  the  hole  is  large, 
with  a  hall"  round  file.  When  the  tubes  have  been  fitted,  the  cork 
should  usually  he  thoroughly  soaked  in  hot  water,  for  the  purpose  of 
swelling  and  softening  it.  It  should  never  be  soaked  before  cutting 
or  filing.  The  rasp  and  file  shown  in  Fig.  166  will  be 
DSefu]  in  fitting  up  huge  Masks.  Rubber  corks  can 
often  be  used  with  great  advantage,  and  they  may  be 
readily  perforated  by  dipping  the  cork  borer  in  solu- 
tion of  sodium  or  potassium  hydroxide  or  strong  am- 
monia water  before  beginning  to  use  it.  If 
rubber  corks  are  well  dried  by  wiping  them 
thoroughly,  they  may  be  filed  easily  with  a 
new,  sharp,  flat  file.  The  main  advantage  of 
rubber  corks  is  that  they  are  practically  im- 
pervious to  vapors  or  gases,  and  hence  require 
no  luting.  Substitutes  for  rubber  corks  may 
be  made  by  keeping  dry  corks  in  melted  par- 
affin or  wax  until  the  pores  are  thoroughly 
filled,  and  then  cooling. 

Lutes. — The  most  satisfactory  lute  for  ordi- 
nary distillations  is  made  by  adding  flaxseed 
meal  to  boiling  water  and  stirring  until  a  thick, 
sticky  mass  results.  When  the  perforated  and 
UarVrize")  soafced  cork  containing  the  tubes  is  inserted 
in  the  neck  of  the  flask,  a  small  quantity  of 
lute  should  be  pressed  into  the  joints,  and  then  followed  by  sufficient 
to  make  the  joint  vapor  tight,  the  quantity  varying  with  the  quality 
of  the  cork  and  the  character  of  the  vapor  that  is  to  be  excluded. 
If  future  trouble  from  leaking  is  to  be  avoided,  it  is  usually  better  to 
throw  away  a  cork  which  will  not  make  an  almost  perfect  joint 
without  lute,  rather  than  trust  to  cover  up  serious  deficiencies  with 
lute.  A  neat  finish  may  he  given  to  the  joint  by  dipping  a  finger 
into  water,  and  with  it  smoothing  the  surface  of  the  lute.  In  fig. 
155  the  cork  is  shown  perforated  and  mounted,  luted  and  in  position. 

Bladder  Joints. — One  of  the  most  useful  sub- 
stances to  the  practical  pharmacist  who  has 
occasion  to  join  tubes  is  a  strip  of  moistened 

bladder.     Hogs'  bladders  are  usually  preferred, 
and  it   is  now  possible  to  gel   them  of  excellent 

quality  prepared  by  being  thoroughly  cleaned 

and   then  soaked  in   an   alkaline  solid  ion  or  in 
petroleum   ben/in  to  deprive  them  entirely  of 

fat.     In  connecting  two  tubes  of  different  <li 
ameters  which  are  not  to  lie  subjected  to  a  high 
heat,  a  bladder  joint  is  especially  useful.     For 
an  ordinary  joinl  of  inch  glass  tube,  a  strip 

about    six     inches    long    and    an     inch    and    a    half   wide    should    be 
moistened    and   wrapped    around    the    proposed  joint  :   the  upper  end 

of  the  bladder  is  then  tied  tightly  with  strong  linen  twine,  leaving 

the  short    end  of  the  twine  at   least    six    inches  long  (see  Fig.   L68)  : 


Bat  tail 
file 


Basp  a  lid 
file 


Fig.  167 
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this  end  is  carried  along  the  top  of  the  bladder  and  tied  tightly 
around  the  lower  end  of  the  joint ;  the  long  end  of  the  twine  is  then 
wrapped  spirally  and  regularly  around  the  bladder  until  the  lower 
end  is  reached,  when  it  should  be  there  tied  tightly  (see  Fig.  167;. 
Strips  of  writing  paper  soaked  for  a  few  moments  in  water,  and  then 
coated  with  ordinary,  smooth  Hour  paste  to  which  10  per  cent,  of 
glycerin  has  been  added,  may  also  be  used  for  joining  apparatus. 

Rubber  joints  are  preferred  to  bladder  joints  when  there  is  no  like- 
lihood of  vapor  or  high  heat  dissolving  or  softening  the  rubber,  and 
when  the  tubes  to  be  joined  are  nearly  of  the  same 
diameter.     The  ease  and  celerity  with  which  such  FlG-  169 

joints  can  be  made  are  their  strong  points.     A     ? ^=-- — n, 1 

piece  of  rubber  tubing  is  cut  of  slightly  less  di-     * '■ — ^  '    » ' * 

ameter  than  that  of  the  tubes  to  be  joined  ;  by  Rubber  joint 

moistening  the  rubber  on  the  inside  with  water, 
and  stretching  it  over  one  end  of  the  glass  tube,  and  then  inserting 
the  end  of  the  other  glass  tube,  the  joint  is  made.  Success  largely 
depends  upon  having  the  rubber  tube  slightly  smaller  in  diameter 
than  the  glass  tube,  so  that  the  elasticity  of  the  rubber  alone  will 
be  sufficient  to  make  a  tight  joint,  otherwise  the  rubber  tube  must 
be  tied  on,  and  then  the  advantage  over  a  bladder  joint  is  lost 
(see  Fig.  169).  In  all  cases  it  is  preferable  to  select  tubes  which 
differ  slightly  in  diameter,  so  that  one  may  slip  into  the  other,  the 
narrower,  of  course,  having  the  higher  position,  so  that  the  vapor  or 
liquid  shall  not  come  in  direct  contact  with  the  rubber. 

Receivers  are  glass  vessels,  usually  globular  in  shape,  intended  to 
receive  distillates.  They  are  of  three  kinds, — plain,  tubulated,  and 
quilled  (see  Figs.  170  and  171).  When  a  plain  receiver  is  required, 
an  ordinary  flask  (see  Fig.  172)  will  answer,  but  if  uncondensable 
vapors  are  produced,  it  is  necessary  to  provide  for  their  escape,  or 

Fig.  171  Fig.  172 

Fig.  170 


Tubulatrd  and  quilled 
Tubulated  receiver  receiver  Plain  receiver 

an  explosion  may  occur  from  the  accumulated  pressure.  This  may 
be  done  in  a  tubulated  receiver  by  occasionally  removing  the  stopper, 
or,  better,  by  connecting  a  bent  glass  tube  with  the  receiver  and 
allowing  the  end  of  the  tube  to  dip  into  water,  or  into  an  acid  solu- 
tion if  the  vapors  be  alkaline,  or  into  an  alkaline  solution  if  the 
vapors  be  acid.  A  quilled  receiver  is  useful  where  the  distillation  is 
to  be  carried  to  a  definite  point  and  a  certain  amount  of  distillate  is 
to  be  received,  or,  as  in  the  preparation  of  hydrocyanic  acid,  the 
end  of  the  quill  is  made  to  dip  below  the  surface  of  cooled  dilated 
alcohol  or  water,  in  order  to  condense  all  of  the  gas.     In  the  distilla- 
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tion  of  very  volatile  liquids  an  effective  mode  of  using  a  quilled  re- 
ceiver  is  shown  in  Fig.  173.  A  hole  is  cut  in  the  bottom  of  a  rather 
shallow  tin  pan  and  a  short  tube  soldered  into  it ;  a  perforated  cork 
will  permit  the  quill  of  the  receiver  to  pass  through  it.  and  at  the 
same  time  a  tight  joint  should  be  made;  ice  or  snow  is  heaped  up 
over  the  receiver,  and  any  uncondensable  gases  may  escape  from  the 
bent  tube  in  the  tubulure  or  be  absorbed  by  the  liquid  into  which  the 
tube  dips. 

Adapters  are  tapering  tubes  of  glass  which  are  used   to  conned 
retorts  with  receivers.      Figs.  174,  175,  176,  177,  178,  and  17!»  show 

the  various  shapes.      Good  adapters  may  be 

made  from  retorts  having   broken   bulbs  by 

cutting  off  the  broken  portion,  scratching  the 

tube  with  a  file,  and  extending  the  crack  thus 

made       entirely 

around      it      by 

slowly      passing 

a  red  hot  poker 

over      the     line 

marked    for   the 

fracture.        Fig. 

180     shows     an 

adapter    of    this 

kind      in      posi- 
tion.    Adapters  are  also  employed   to   deliver   the  distillate   from 
Liebig  condensers  into  receivers  or  flasks. 

Charging  Retorts — Plain  retorts  must  be  charged  by  using  a 
funnel  tube  ;  this  may  be  a  funnel  with  an  elongated  tube,  or  a  modi- 
fication o!'  it,  as  shown  in  Figs.  181,  182, 
and  183,  or  one  may  be  improvised  by 
selecting  a  tube  of  sufficient  diameter  to 
permit  of  the  Introduction  of  a  small  fun- 
nel (see  Fig.  184).  The  object  of  using  a 
funnel  tube  is  to  prevent  the  soiling  of  the 
necl<  of  the  retort  ;  as  the  object  of  distil- 
lation is  usually  to  purify  the  Liquid,  the 
latter  must   be  delivered  into  the  bowl  of 
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Mode  of  lining  quilled  receiver 


AdapterB 


Fig. 
181 


Fig. 
182 


Fig. 
183 


(Jm  ..r  tdapter 


Btoppered 

Funnel 

Tlii-tl.-  t..p 

funnel 

tube 

funnel 

tnba 

tube 

the  retort  without  touching  the  neck.      Pig.  186  shows  the  method  of 

charging  ;i  plain  retort  j  a  small  piece  of  robber  tube  is  sometimes 
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placed  on  the  end  of  the  funnel  tube  to  guide  the  liquid  safely  and 
guard  against  fracture.  Tubulated  retorts  are  charged  by  simply 
placing  a  funnel  in  the  tubulure  and  pouring  the  liquid  through  it. 

Safety  Tubes. — It  is  sometimes  impossible  to  avoid  sudden  evolu- 
tions of  vapor  during  distillations.  When  there  is  a  likelihood  of 
such  occurring,  it  is  advisable  to  insert  a  Welter's  safety  tube  into 


Fig.  186 


Fig.  185 


Fig.  184 


Fig.  187 


Improvised 

funnel 

tube 


Charging;  a  plain 
retort 


Retort  stand 


the  tubulure  of  the  retort.  This  tube  (see  Fig.  186)  is  bent  into  the 
form  of  an  S,  having  a  bulb  blown  in  the  middle,  and  a  thistle  funnel 
at  the  top.  Mercury  is  poured  into  the  tube  before  inserting  it  into 
the  tubulure  of  the  retort,  and  a  piece  of  loose  cotton  is  placed  in  the 
thistle  funnel ;  when  undue  pressure  occurs,  the  mercury  is  forced 
into  the  cotton  and  the  vapor  escapes  ;  when  the  retort  has  been  thus 
relieved,  the  mercury  descends  into  the  bulb  and  the  distillation  pro- 
ceeds. 

Retort  stands  are  used  to  properly  support  retorts,  flasks,  receivers, 
etc.,  during  distillation,  although  they  are  also  employed  by  pharma- 
cists for  a  variety  of  other  purposes,  as  in  filtration,  percolation, 
evaporation,  etc.  Fig.  187  shows  a  retort  stand  which  has  been  used 
with  much  satisfaction  in  the  laboratory  of  the  Philadelphia  <\>llege 
of  Pharmacy.      It  is  more  substantial  than  those  that  are  commonly 


Fig.  188 


Retort  ring  clamp 


Fig.  189 


Retort  ring 


Fig.  190 


Ring  with  split  nctklis  of 
rubber  tabing 


furnished  by  the  chemical  apparatus  makers.  The  clamp  (see  Fig. 
188)  is  made  upon  the  principle  of  one  originally  devised  byS.  Floyd 
Wiegand,  and  is  hook  shaped,  so  that  any  of  the  different  sv.es  of 
rings  may  be  unscrewed  from  the  upright  rod  without  disturbing  the 
rest.  In  many  of  the  common  retort  stands  the  bottom  ring  cannot 
be  removed  without  first  slipping  off  all  above  it.     Fig.  189  shows 
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Fig.  191 


the  ordinary  retort  ring.  The  almost  universal  fault  of  the  retort 
stands  in  common  use  is  their  extreme  lightness  and  want  of  stability  5 
the  rings  frequently  beud  under  such  weights  as  should  be  easily 

borne,  and,  owing  to  the  base  being  too  light  and  small,  the  whole 
stand  is  sometimes  upset  during  an  operation.  In  the  stand  shown 
in  Fig.  187  the  base  plate  is  permanently  fastened 
to  the  operating  counter  in  a  place  known  to  be 
the  most  convenient  ;  if  the  counter  is  one  that 
must  be  used  for  other  purposes,  the  base  plate 
may  be  screwed  to  the  under  side  of  the  counter, 
and  a  five-eighths  inch  hole  bored  through  the 
counter,  so  that  the  centre  shall  coincide  with  the 
centre  of  the  hole  in  the  base  plate.  When  the 
retort  stand  is  not  in  use,  the  hole  in  the  counter 
may  be  closed  with  a  cork.  The  upright  is  made 
of  half-inch  iron  tubing,  and  can  be  quickly 
screwed  into  the  base  plate  with  the  hands  with- 
out the  use  of  pipe  tongs.     The  rings  and  clamps 
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Fig.  192 


Apparatus  stand 
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Apparatus  stand  (horizontal) 


Fig.  193 


are  all  in  one  piece,  and  are  made  of  malleable  iron,  so  that  if  dropped 
on  the  floor  they  are  not  likely  to  break.  When  used  for  holding  a 
glass  percolator  or  funnel,  the  danger  of  fracture  on  account  of  the 
contraction  of  the  iron  ring  may  be  avoided  by  stretching  three  split 
sections  of  rubber  tubing  upon  it  (see  Fig.  190). 

An  apparatus  stand  designed  by  J.  Percy  Remington  is  shown  in 
Fig.  191  ;  the  clam])  is  simple  and  effective  ;  it  is  U  shaped  and  per- 
forated so  as  to  permit  the  passage  of  the  rod  of  the  ring  freely  ;  the 
thumb  screw  is  depended  upon  to  firmly  fasten  the  ring  upon  the  up- 
right rod,  and  the  clamping  device  permits  the  ring  to  be  placed  in 
any  position,  pushed  in  or  out,  or 
turned,  so  that,  as  often  happens 
in  adjusting  retorts,  flasks,  funnels, 
or  percolators,  if  some  slight  change 
iii  the  position  of  the  ring  is  re- 
quired, ii  can  he  made  easily.  Pig. 
L92  shows  how  the  apparatus  can 

l>«  used  fora  horizontal  attachment 
to  be  fastened  on  the  wall.  Fig. 
lf).'{    illustrates    Bunsen's    clamp, 

which    is   very    useful    for   holding 

condensers,  retorts,  etc  :  the  jaws 

of  the  clamp  arc  lined  with  Cork  to  serve  as  non-conductors  and  pro 

tectorfl  against  fracture. 

Bumping    is  the    term    applied    to    B  phenomenon   occurring  when 

certain  liquids  are  heated  to  a  boiling  poinl  in  glass  vessels.  Ebul- 
lition often  proceeds  regularly  at  first,  and  the  vapor  is  given  off 
continuously,  when  suddenly  the  surface  of  the  liquid  will  become 
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smooth  for  a  few  seconds.  This  is  succeeded  by  a  slight  explosion, 
when- the  accumulated  vapor  is  violently  expelled  and  the  liquid  is 
said  to  "bump."  These  effects  occur  alternately,  and  increase  as 
distillation  progresses,  and  sonic  liquids,  particularly  sulphuric  acid, 
cannot  be  distilled  in  glass  vessels  without  using  certain  precautions. 
The  exact  cause  of  bumping  has  not  yet  been  satisfactorily  explained, 
but    the    fact    that    the 

forces  of  cohesion  and  ad-  Fig.  194 

hesion  in  certain  liquids 
are  greater  when  they  are 
boiled  in  glass  vessels 
than  in  metallic  vessels 
has  been  proved.  The 
expedients  that  have  been 
used  to  prevent  bumping, 
or  rather  to  lessen  its 
effects,  usually  consist  in 
the  addition  of  some  in- 
soluble solid  substance 
to  the  liquid,  such  as 
broken  glass,  a  fragment  of  charcoal  (when  admissible),  pieces  of  clay 
pipe,  rock  crystal,  etc.  ;  these  serve  to  break  the  explosive  force  of 
the  vapor  in  its  upward  course,  and  are  thus  serviceable.  Probably 
as  good  an  expedient  to  use  as  any  in  pharmaceutical  operations,  is 
to  add  a  few  pieces  of  glass  of  irregular  shape  to  the  liquid  before  it 
is  heated. 

Liebig  Condenser 

This  condenser,  although  now  bearing  the  name  of  the  great 
chemist,  was  used  before  his  time.  It  consists  of  a  long  glass  tube, 
surrounded  by  another  tube  of  larger  diameter  ;  two  small  openings 
are  made,  one  near  the  bottom  and  the  other  near  the  top  of  the  large 


Liebig  condenser 


Fig.  195 


Fig.  196 


=*3=^ 


Liebig  condenser  (all  glass,  rubber  joints) 

tube.  Connection  is  made  with  the 
tube  leading  to  the  bottom  with  a 
cold  water  supply,  and  the  water  cir- 
culates in  the  space  between  the  inside 
of  the  large  tube  and  the  outside  of 
the  smaller  tube,  and  finally  has  its 
exit  at  the  opening  near  the  top.  Fig. 
194  shows  a  large  condenser  of  this 
form,  well  suited  for  illustrating  the 
process  of  condensation  practically. 
Both  tubes  are  Of  glass,  the  ends  being  of  rubber,  and  made  by  cutting 
two  sections  from  a  clothes  wringer  roller  :  the  lowest  rubber  cork  is 
perforated  at  its  lowest  convenient  point,  for  the  introduction  of  a 
short  piece  of  glass  tubing,  and  the  upper  robber  cork  is  similarly 
perforated  for  the  same  purpose.      A  robber  tube  connects  the  lower 
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short  glass  tube  with  the  cold  water  supply,  while  another  rubber 
tube,  connected  with  the  upper  short  tube,  carries  oft"  the  warmed 
water.  For  smaller  condensers  the  form  shown  in  Fig.  195  answers 
very  well  ;  the  outer  glass  tube  is  contracted  at  the  ends  and  supplied 


Fig.  197 


Fig.  198 


Fig.  199 


Squibb'e  pinchcock  (open) 


Bqnibb'B  pinchcock 
(closed) 


Spring  pinchcock 
(Mohr's) 


Screw  pinchcock 
(Hoffman's) 


with  short  tubes  as  shown,  a  rubber  tube  or  bladder  joint  being  used 
to  make  the  joint  between  the  condenser  tube  and  the  outer  tube. 
This  form  is  recommended  in  preference  to  the  kind  frequently  sold, 
in  which  a  long  and  thin  glass  tube,  designed  to  supply  the  cold 
water,  is  joined  to  the  large  tube  at  right  angles.  This  glass  tube 
is  very  easily  broken  off,  and  the  condenser  is  then  useless.  If  the 
outer  case  is  of  sheet  copper  and  the  tubes  metallic,  this  objection  is 
overcome,  although  the  great  advantage  of  using  glass  tubes,  that  of 
being  able  to  watch  the  process  of  condensation  and  of  regulating  the 
heat  accordingly,  is  then  lost.  Fig.  19G  shows  a  glass  Liebig  con- 
denser in  operation,  and  in  addition  the  method  of  using  a  glass  tubu- 
lated receiver,  with  a  flask  to  collect  the  distillate.    The  liquid  which 


Fig.  201 


Fig.  202 


Pinchcock  (Remington's) 

is  being  distilled  is  gradually  sup- 
plied to  the  distilling  llask  by  the 
i\-v(\  tube  from  the  contents  of  the 
bottle  on  the  shelf.  The  rate  of 
flow  is  controlled  by  a  pinchcock 
compressing  the  rubber  tube.  An 
enlarged  view  of  the  best  form  of 

pinchcock  to  use  for  this  purpose 

is  shown  in  Pigs.  197  and  L98.     It 

was  contrived  by   Pr.  Squibb  to 

overcome  the  annoyances  experienced  in  using  the  ordinary  forms. 

It  can  be  easily  and  quickly  applied  to  or  removed  from  a  rubber 

tube  will t  breaking  a  joint,  and  much  more  perfect  control  of  the 

How  can  be  seemed  than  by  the  form  seen  in  Pig.  1!»!».  which  is 
known  as  Mnhr's.  Hoffman's  screw  pinchcock  (see  Pig.  200)  is  often 
Useful,    but     it    cannot    be   applied    or    removed    BO    conveniently    a.s 
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Squibb's.     A  section  of  compressed  tube  is  shown  at  A.     Fig.  201 
shows  a  powerful  piuchcock  designed  by  J.  Percy  Remington  for 

use  upon  largo  sized  rubber  tubes.  Fig.  lion  shows  a  method  of  re- 
frigeration which  may  be  used  when  the  ordinary  condensers  and  a 
steady  supply  of  water  are  not  to  be  had.  A  wide  tube  is  connected 
with  the  distilling  flask,  and  some  lint,  lainpwick,  or 
other  absorbent  material  is  wrapped  spirally  around  it  "°- 
and  tied  at  the  ends  ;  a  square  piece  of  cardboard  is  per- 
forated so  that  it  will  fit  tightly  upon  the  tube  and  it  is 
pushed  upon  the  lower  end  until  it  is  in  close  contact 
with  the  lint.  If  water  can  be  supplied  from  a  faucet, 
a  rubber  tube  is  connected  with  it  and  conducted  to  the 
upper  part  of  the  condensing  tube,  and  tied  in  such  a 
position  that  a  stream  of  water  will  trickle  from  it  and 
be  carried  down  by  the  lint  until  it  reaches  the  card- 
board, where  it  falls  into  the  vessel  prepared  to  receive  condensing  worm 
it.  If  hydrant  water  is  not  available,  a  large  bottle 
containing  water  may  be  placed  upon  a  shelf,  and  a  syphon,  having 
a  rubber  tube  and  piuchcock,  attached,  as  shown  in  the  cut. 

The  Condensing  Worm. — The  method  of  condensing  by  the  use  of 
the  worm  is  very  old,  and  its  advantage  in  securing  economy  of  space 
and  its  ease  of  application  are  very  apparent.  Fig.  203  affords  a 
good  illustration  of  this  kind  of  condenser  used  in  the  larger  labora- 
tories. It  will  be  found  most  convenient  to  attach  the  condenser  to  a 
wooden  base,  mounted  on  wheels,  of  suitable  height.  This  permits 
the  convenient  shifting  of  the  condenser  to  the  different  stills.  Block 
tin  pipe  is  the  best  that  can  be  used  for  general  pharmaceutical  work. 
Copper  or  tinned  copper  tube  should  be  avoided,  because  it  is  impos- 
sible to  prevent  the  action  of  acid  vapors  or  liquids  upon  the  copper. 
Soluble  salts  of  copper  would  thus  be  formed  and  the  distillate  often 
rendered  poisonous.  Iron  tube  is  not  admissible,  on  account  of  the 
contamination  from  iron  salts.  Pure  tin  is  not  affected  so  easily,  aud 
the  salts  that  possibly  would  be  formed  are  not  so  objectionable. 
Block  tin  pipe  maybe  wound  spirally  around  a  convenient  cylindrical 
vessel,  such  as  a  tin  can  or  similar  object,  to  give  it  the  proper  shape. 
and  then  fastened  to  three  notched  uprights  and  placed  in  position. 
Earthenware  condensing  worms  of  all  sizes,  of  excellent  quality,  are 
made  by  Doulton  &  Watts,  Lambeth,  London,  England,  and  by  John 
Cliff  &  Sons,  Leeds,  England;  they  are  also  made  in  this  country. 
For  condensing  acid  vapors,  as  in  the  making  of  spirit  of  nitrous 
ether  by  distillation,  these  condensers  are  undoubtedly  superior  to 
metallic  ones. 

Pharmaceutical  Stills 

Stills  are  preferred  in  all  distillatory  operations  where  the  liquids 
or  vapors  do  not  act  chemically  upon  the  metals  of  which  they  are 
made.  Tinned  copper  is  the  best  material  to  use  in  the  construction 
of  stills,  for,  although  tinned  iron  is  cheaper,  the  greater  durability 
of  the  former  renders  them  in  the  cud  more  economical.  The  same 
typical  forms  may  be  seen  in  the  construction  of  pharmaceutical  stills 
as  in  glass  distillatory  apparatus,— t. 6.,  the  alembic  and  retort. 

Pharmaceutical  stills — Alembic  Principle. — One  of  the  most  useful 
stills  constructed  on  this    principle   was   devised   b\    Prof.    Procter. 


172 


DISTILLATION 


Fig.  204 


Wiegand'8  still 


The  still  body  was  connected  with  the  condensing  head  or  dome  by  a 
water  joint,  and  the  sides  of  the  dome  were  continued  up  into  the 
head  so  that  an  alembic  gutter  was  formed  to  catch  the  condensed 
liquid;  this  was  delivered  at  the  spout,  and  this  spout  was  partly 
surrounded  by  the  jacket.  Water  for  refrigeration  was  supplied  by 
a  tube;  this  first  circulated  around  the  delivery  spout,  and  then 
found  an  exit  through  a  rubber  tube.  Wiegand's  still  is  shown  in 
Fig.  204.  It  differs  from  Procter's  principally  in  the  method  of  join- 
ing the  head  of  the  still  to  the  body  ;  the 
sides  of  the  head  are  tapering,  so  thai  tin- 
head  can  be  pressed  down  tightly  into  the 
body,  and  with  the  aid  of  flaxseed  lnte  :i 
tight  joint  can  be  made  ;  the  feed  pipe  is 
useful  in  charging  the  still,  from  the  fact 
that  it  carries  the  liquid  below  the  point 
where  it  would  be  likely  to  soil  the  con- 
densing surface  by  splashing.  Prof.  Curt- 
man's  still  (see  Fig.  205)  has  several 
modifications  about  it  which  require 
special  notice.  The  jacketing  of  the  neck 
of  the  alembic,  which  is  partially  carried 
out  in  Procter's  and  Wiegand's  stills,  is 
extended  so  that  it  is  converted  into  a 
Liebig  condenser;  a  bent  tube,  L  (see 
Fig.  205),  serves  to  convey  water  partially 
heated  from  contact  with  the  vapor  over  into  the  head,  B.  This 
modification  is  especially  intended  to  strengthen  alcohol  which  is 
in  process  of  recovery  from  weak  tinctures ;  the  water  used  for 
refrigeration  circulates  around  the  central  tube,  N,  in  the  Liebig' 8 
condenser,  and  then  finds  an  outlet  into  the  head  B  by  means  of  the 
bent  tube  L.  The  intention  is  to  regulate  the  How  of  water  so  that 
it  shall  be  sufficient  to  condense  alcoholic  vapor  passing  through  tin- 
tube,  the  heated  water  from  L  being  at  the  same  time  of  a  tempera- 
ture just  above  that  of  the  boiling  point  of  alcohol  (180°  F. ).  The 
vapor  of  water  coming  over  with  the  alcoholic 
vapor  comes  in  contact  with  this  heated  sur- 
face, and,  as  the  boiling  point  of  water  is 
100°  C.  (212°  P.),  the  temperature  of  the 
condensing  surface  (180°  F. )  is  sufficient  to 
condense  the  vapor  of  the  water,  but  not  that 
of  the  alcohol  ;  thus  the  water  is  separated 
and  trickles  back  into  the  still,  while  tin- alco- 
holic vapor  passes  on  into  the  condenser. 

A  still  on  the  a  lend  tie  principle,  made  by  the 
Whitall  Tatnm   Company,  is  shown   in    Figs. 

20(1  and  207.    10  represents  the  boiler,  the  pan 

i '  being  used  as  a  wain-  hath  if  required.  The  vapor  rises  through  the 

til!).-   II  and   passes  into  the  Chamber   B,   where  it    is   condensed.       The 

reservoir  A  is  supplied  with  cold  water,  ice.  or  snow.    The  condensed 

liquid  flows  into  a  trough  around  the  tube  II  and  is  discharged 
through  V.  At  <i  there  is  a  tiibnlnre,  closed  with  a  screw  cap, 
through  which  the   boiler  can    he  supplied  with  water  or   the   liquid 
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Fig.  206 


Fig.  207 


which  is  to  be  distilled.  The  reservoir  A  is  furnished  with  an  over- 
flow pipe  to  conduct  away  the  warm  water  as  distillation  proceeds. 
The  still  is  simple  in  construction,  but  in  practice  it  will  be  found 
advisable  to  attach  a  rubber  tube  to  F  to  conduct  the  distillate  away 
from  the  flame  or 
other  source  of  heat. 
Fig.  208  repre- 
sents Game's  still, 
made  by  J.  M.  Maris 
&  Co., 'of  Philadel- 
phia. This  still  is 
also  constructed  on 
the  alembic  prin- 
ciple, the  special 
features  being  the 
tubes,  as  shown  in 
the  drawing,  which 
are  used  to  supply 
the  still  with  liquid 
continuously  during 
the  distillation.  One 
of  the  tubes  con- 
nects with  the  res- 
ervoir and  furnishes 
air  to  replace  the 
liquid  as  it  flows 
into  the  still ;  in  the 
distilling  chamber 
one  of  the  pipes  is 
shown  descending  nearly  to  the  bottom  of  the  still ;  one  of  the  pipes 
terminates  in  an  inverted  funnel  near  the  bottom  for  the  purpose  of 
lessening  the  possibility  of  the  air  pipe  becoming  closed  by  the 
splashing  of  a  thick  liquid.  The  mouth  of  this  cone  is  about  three- 
fourths  of  an  inch  above  the  bottom,  and  it  will  be  seen  that  when 
sufficient  liquid  has  been  run  into  the  still  from  the  supplying  tube 
to  reach  the  bottom  of  the  funnel  tube,  no  more  liquid  falls  from 
the  reservoir,  and  thus  the  amount 
of  liquid  in  the  still  is  always  lim- 
ited. When  the  distillation  reduces 
the  quantity  of  liquid  so  that  it  falls 
below  the  level  of  the  funnel  tube, 
the  liquid  runs  again  from  the  its 
ervoir,  and  thus  the  supply  becomes 
automatic.  The  other  parts  of  the 
still  will  be  readily  comprehended 
by  inspecting  Fig.  208. 

The  still  shown  in  Fig.  209  was  invented  by  Prof.  A.  B.  Stevens, 
of  Ann  Arbor,  Michigan.  As  will  be  Been  from  the  illustration,  it  is 
made  on  the  alembic  principle,  but  it  has  several  features  about  it 
which  differ  from  the  stills  heretofore  described.  A  light  copper 
float,  having  a  central  rod  or  stem,  is  arranged  in  the  still  body,  so 
that  it  will  warn  the  operator  when  the  liquid  in  the  still  hasevapo- 
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rated  below  the  danger  point,  previously  adjusted.  One  of  the  best 
features  about  this  still  is  the  method  of  joining  the  two  principal 

parts.  The  water  joint,  which  is  never  satisfactory  in  actual  practice, 
is  replaced  here  by  a  rubber  rod  ring,  which  fits  into  a  circular  groove 
and  is  held  in  place  by  clamps  which  are  easily  disconnected  when 
the  distillation  is  over.  The  methods  of  conducting  and  refrigerating 
are  similar  to  those  indicated  in  the  preceding  descriptions  of  alem- 
bic stills. 

Stills  constructed  on  the  alembic  principle  have  the  disadvantage  of 
having  the  cold  water  supply  directly  over  the  source  of  heat,  and, 
as  the  Latter  is  usually  a  coal  stove  or  gas  burner,  the  cold  water  used 
for  refrigeration  is  rapidly  heated,  and  much  more  is  required  to  effect 
condensation  than  is  the  case  with  stills  constructed  on  the  retort  prin- 
ciple. Again,  the  delivery  tube  of  the  condensed  liquid  is  imme- 
diately over  the  fire,  and  in  recovering  alcohol  from  weak  percolates 
(one  of  the  principal  uses  of  pharmaceutical  stills)  the  danger  from 
alcoholic  vapor  taking  fire  is  great,  if  constant  vigilance  is  not  cm; 
cised.  Many  accidents  have  occurred  through  the  neglect  of 
the  operator  to  keep  a  constant  supply  of  cold  water  applied  to 
the  condenser.  In  cities  and  towns  where  water  is  supplied  by  a  tap 
or  faucet  the  flow  is  sometimes  stopped  by  the  shutting  off  of  the 
water  when  workmen  are  making  repairs  to  the  pipes,  and  serious 
accidents  are  thus  likely  to  occur  through  the  water  in  the  condenser 
becoming  so  hot  that  it  will  not  condense  alcoholic  or  ethereal  vapors, 
which  soon  come  in  contact  with  the  flame,  and  fire  or  explosion 
results.  In  all  stills  made  on  the  alembic  principle  care  should  be 
observed  to  connect  a  metal  or  glass  tube  with  the  delivery  tube  of 
the  still,  so  as  to  lengthen  it  and  convey  the  condensed  liquid  as  far  as 
possible  away  from  the  flame.  Fortunately,  water  joints  are  now 
rarely  employed.  These  usually  consist  of  a  gutter  running  around 
the  top  of  the  still  body  and  tilled  with  water:  the  head  of  the  still 
is  simply  laid  on  top  and  held  in  place  by  a  clamp  ;  in  a  short  time 
the  heat  evaporates  the  water,  permitting  the  escape  of  vapor  ;  hence 
watchfulness  is  required  to  renew  the  supply  of  water. 

The  distilling  apparatus  known  as  the  Prentiss  still,  or  alcohol  re- 
claimer, possesses  some   pecnliarit  ies,  a   portion  of  the  vapors  being 

condensed  immediately  over  the  still.     The  still  body  has  an  upright 

column  screwed  to  it  ;  this  connects  by  a  union  joint  with  the  con- 
denser, which  is  a  single  pipe  bent  into  a  zigzag  form  and  terminating 
in  a  spout     The  water  intended  for  refrigeration  is  poured  into  the 

funnel  at  the  top.  The  distinctive  feature,  however,  is  the  scries  of 
perforated  diaphragms  which  are  soldered  to  a  central  rod  and  are 
placed  inside  of  the  column  :  these  are  asserted  to  impede  the  passage 
of  and  condense  aqteous  vapor  when  mixed  with  that  which  is  aloo- 
holic  ;  the  alcoholic  vapor  passes  over  and  is  converted  into  alcohol 
in  the  condenser,  while  the  condensed  water  falls  back  into  the 
still. 

A  condenser  contrived  by  Charles  I J  ice,  in  which  the  block  tin  worm 
is  enclosed  and  placed  immediately  above  the  still  head,  is  shown  in 
Pig.  210.     The  still  is  heated  l».\  steam,  which  enters  at  M.   \  being 

the  exhaust    pipe.      The    still    head    is    constructed   of  copper.      The 

condenser  is  a  cylindrical  copper  vessel,  with  rounded  bottom  and 
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Fig.  210 


closed  top,  having  short  half-inch  tubes  projecting  from  the  bottom 
and  from  the  top  at  i?  and  C.  There  are  two  such  tubes  al  tin-  bottom, 
one  for  attaching  the  rubber  hose,  A,  bringing  the  water  ;  the  second, 
shown  in  the  cut  immediately  alongside  the  Letter  2?,  is  closed  with 
a  cork,  and  is  used  to  permit  the  water  to  be  emptied  without  detach- 
ing the  hose  from  the  other.  At  the  top  there  are  two  tubes,  one  at 
C  for  attaching  rubber  hose  to  carry  off  the  water  into  the  wastepipe 
D ;  the  other,  which  is  closed  with  a  cork, 
is  not  shown  in  the  cut,  as  it  is  on  the 
back  of  the  condenser. 

The  head  of  the  still  carries  three  short 
tubulures,  only  one  of  which  is  visible  in 
the  cut.  This  one  contains  a  cork  bearing 
the  safety  valve,  L.  A  second  one  is  at 
the  other  side,  for  refilling  the  still  when 
required,  with  another  narrower  tube  in- 
tended for  the  insertion  of  a  thermometer. 
The  condensing  pipe  begins  at  Fy  where 
it  rises  from  the  head  parallel  wTith  the 
condenser.  It  is  made  of  copper  as  far  as 
the  point  indicated  by  the  upper  E,  where 
it  is  soldered  to  the  downward  projecting 
upper  end  of  the  block  tin  worm  contained 
in  the  condenser  and  emerging  from  it  at 
F.  This  arrangement  makes  it  impossible 
for  any  condensed  liquid  to  come  in  con- 
tact with  anything  but  block  tin.  The 
worm  inside  the  condenser  is  made  by 
carefully  winding  block  tin  pipe  upon  a 
round  block  of  wood,  taking  particular 
care  to  give  the  coil  a  uniform  downward  descent  throughout. 
After  emerging  from  the  condenser  at  F,  it  extends  for  a  short 
distance,  where  the  cut  shows  it  to  be  connected  to  the  sepa- 
rate block  tin  pipe,  J,  by  means  of  a  union  joint  lined  with  tin. 
Half  way  between  i^and  the  end  proper  of  the  worm  the  pipe  is 
tapped,  and  a  branch,  carrying  the  faucet  if,  leads  into  the  still  at  <  i, 
where  it  terminates  under  the  centre  of  the  head  in  the  form  of  an 
CO,  forming  a  trap  to  prevent  the  escape  of  vapors  by  this  passage. 
The  object  of  this  arrangement  is  to  cause  the  condensed  liquid  to 
flow  back  into  the  still  as  long  as  the  faucet  if  is  open,  or  to  collect 
it  outside  by  turning  off  the  faucet.  Prolonged  digestions  with  alcohol 
may  be  made  by  means  of  this  apparatus  without  any  loss  of  Liquid. 
The  head  is  attached  to  the  still  by  means  of  a  rubber  washer  and 
iron  clamps,  and  when  it  is  desired  to  remove  it  the  water  is  allowed 
to  drain  from  the  condenser,  the  clamps  are  taken  off,  and  the  wliole 
is  hoisted  up  by  the  tackle  K,  and  moved  aside. 

Pharmaceutical  Stills — Retort  Principle. — The  method  of  condensing 
vapors  by  cooling  them  in  a  separate  vessel  connected  with  the  still  by 
a  tube  or  tubes  has  been  largely  employed.  The  simplest  plan  is  to 
connect  the  still  head  with  a  Liebig  condenser  or  a  worm.  The  prin- 
cipal disadvantage  of  the  former  method  is  that  considerable  space  is 
required  in  providing  for  the  long  tube  and  its  refrigeration,  and  this 
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Fig.  211 


is  an  important  consideration  in  most  laboratories.  The  disadvantage 
about  the  worm  is  one  which  is  still  greater,  for,  while  space  is  econo- 
mized, the  spiral  shape  of  the  worm  prevents  the  possibility  of  thor- 
oughly cleaning  it,  and  where  a  still  is  used  for  several  purposes  the 
odor  and  taste  of  the  last  liquid  used  in  tin;  still  will  be  very  apt  to 
pervade  and  contaminate  the  distillate  in  process  of  collection.  Kolle, 
in  his  endeavor  to  overcome  these  objections,  retained  the  condensing 
tub,  but,  instead  of  using  a  worm,  bent  the  pipe  into  a  zigzag  form 
and  adjusted  it  in  a  vertical  plane,  the  angles  of  the  zigzag  tube  upon 
one  side  projecting  through  the  sides  of  the  tub.  These  projecting 
angles  were  made  of  separate,  short  pieces  of  tube,  which  were 
cemented  to  the  condensing  pipe.  The  objection  to  this  condenser 
was  the  inconvenience  of  breaking  and  making  so  many  joints. 
Mitscherlich  improved  Gadda's  condenser  by  constructing  a  con- 
denser from  two  cylin- 
drical vessels,  the 
inner  one  removable 
and  yet  capable  of 
being  connected  with 
the  outer  vessel  by  a 
tight  joint.  Deficiency 
of  condensing  surface 
and  the  inconvenience 
of  making  vapor  tight 
joints  were  objection- 
able in  this  condenser. 
From  a  considera- 
tion of  the  necessity 
for  some  new  plan  for 
condensing  liquids  in 
pharmaceutical  stills, 
whereby  the  above  ob- 
jections could  be  over- 
come, the  author  was 
led,  in  1S7'_'.  to  employ 
the  principle  of  the 
tubular  boiler  for  con- 
densation  (see  Fig. 
211).  The  body  of 
the  still  is  made  of 
tinned  copper;  the  bottom  is  not  rounded,  but  flat,  permitting  it 
to  Stand  securely  on  an  ordinary  Counter;    the  bottom   is  made  of 

heavier  copper  than  the,  sides,  and  is  fastened  by  tucking  and  fold- 
ing, thus  making  a  tight  joint,  A  glass  tube  water  level  on  the 
side  of  the  still   shows  when   the  Liquid   has  been  distilled  to  a  dan 

gerously  low  point,  as  well  as  heated  t<>  active  ebullition,  which 
may  resull  iu  frothing.     The  glass  tube  may  be  removed  from  the 

lower  connection  by  simply  unscrewing  the  cap,  and  if  a  thick  resi- 
due  in   the  still  remains,  it  may  be  transferred  ton  bottle  or  dish  by 

allowing  it  to  escape  al  the  lower  tube  orifice,  thus  avoiding  loss  of 

product  by  waste.  The  still  body  is  connected  with  the  top  by  a 
"  twine  joint,"  a  Hat  brass  ring  being  soldered  to  the  top  of  the  still 
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body,  and  another  of  exactly  the  same  size  being  soldered  to  the  still 
top  or  dome.  When  the  connection  is  to  be  made,  a  piece  of  soft, 
thick  twine,  two  inches  longer  than  the  circumference  of  the  ring,  is 
soaked  in  water,  and  carefully  laid  upon  the  brass  ring  in  such  a  way 
that  the  ends  overlap  ;  the  top  is  then  carefully  laid  upon  the  wet 
twine  and  securely  fastened  with  clamps,  which  should  be  applied  at 
opposite  points  at  the  same  time,  so  as  to  bear  equally.  The  new 
form  of  hinged  clamps  is  shown  in  Fig.  211.  They  are  fastened  to 
the  ring  and  cannot  be  mislaid,  a  disadvantage  of  the  old  form  of 
clamps. 

The  still  top  differs  from  most  others  in  having  the  opening  for  the 
escape  of  vapors  drawn  over  to  one  side,  instead  of  in  the  centre  ;  by 
this  arrangement  the  condensing  surface  of  the  dome  is  reduced  to  a 
minimum,  and  condensation  inside  the  still  is  obviated  as  far  as 
possible. 

The  construction  of  the  condenser  shows  the  application  of  a  well 
known  principle  which  has  been  made  to  do  service  for  an  opposite 
purpose.  The  substitution  of  a  number  of  tubes  of  small  diameter  for 
one  large  vessel  is  recognized  as  an  effective  means  of  rapidly  pro- 
ducing vaporization  (see  page  143).  The  principle  is  of  equal  value  in 
condensation.  The  condenser  has  seven  parallel,  solid  block  tin  tubes, 
surrounded  by  a  copper  case.  This  case  is  perforated  twice,  and  a  short 
tube  is  soldered  in  at  each  extremity.  To  the  lower  tube  a  rubber 
tube  is  attached,  which  is  connected  with  a  cold  water  faucet ;  a  rub- 
ber tube  is  slipped  over  the  upper  short  copper  tube  of  the  condenser 
for  carrying  off  the  water  after  it  has  served  its  purpose  of  condensing 
the  vapors,  which  it  does  by  circulating  freely  between  the  outer  sur- 
face of  the  block  tin  tubes  and  the  inner  surface  of  the  containing 
case.  The  proportions  of  this  condenser  are  so  adjusted  that  if  any 
liquid  likely  to  be  used  is  actively  boiled  in  the  still  body,  and  cold 
water  is  running  through  the  condenser,  there  can  be  no  escape  of 
condensable  vapor  at  the  exit  tube.  In  the  condenser  for  the  still 
holding  three  gallons  the  combined  length  of  the  tubes  is  about  six 
feet,  and  about  one  hundred  square  inches  of  condensing  surface  are 
obtained.  The  condenser  itself  is  fifteen  inches  long  and  about  four 
inches  wide.  Straight,  smooth,  solid  block  tin  parallel  tubes  are 
used  because  of  the  convenience  of  cleaning  them.  A  piece  of  cloth 
wrapped  on  the  end  of  a  rattan  or  stiff  wire  may  be  rapidly  pushed 
through  each  tube,  which  serves  to  clean  it  when  a  very  odorous 
liquid  has  been  distilled,  but  usually  it  suffices  to  hold  the  condenser 
under  a  hot  water  faucet  for  a  few  moments.  The  methods  of  con- 
necting the  various  parts  of  the  apparatus  are  simple.  Two  ground 
brass  joints  are  made,  one  at  the  point  of  junction  of  the  condenser, 
with  the  still  head  top,  and  the  other  where  the  nose  piece  is  attached 
to  the  end  of  the  condenser.  These,  on  account  of  their  comparatively 
small  diameter,  require  no  clamps  or  lute,  and  are  vapor  tight.  Where 
a  moderate  heat  below  the  boiling  point  of  water  is  required  the  still 
body  is  placed  in  a  kettle  ;  and,  if  the  quantity  of  liquid  to  be  dis- 
tilled is  not  large,  a  round  bottomed,  tinned  copper  water  bath  is 
clamped  between  the  still  body  and  still  head,  and  the  still  body  tilled 
with  water,  the  waste  steam  escaping  through  three4  apertures  in  the 
rim  of  the  water  bath.  This  water  bath  arrangement  may  be  used  in 
12 
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addition  in  making  ointments.  The  automatic  feeding  attachment 
consists  of  a  glass  syphon,  a  rubber  and  a  glass  tube  (the  latter 
passing  through  a  cork),  and  a  pinchcock.  The  manner  of  using 
this  is  as  follows  :  The  still  having  been  charged  (about  half  fall), 
the  remainder  of  the  liquid  is  placed  in  a  vessel  above  the  still  body 
upon  any  suitable  support ;  the  syphon  is  placed  in  the  liquid,  linn 
connected  with  the  rubber  tube  carrying  the  pinchcock,  and  by  suc- 
tion or  other  means  the  syphon  is  filled  and  the  pinchcock  screwed 
down  ;  theotherend  of  the  rubber  tube  is  then  connected  with  the  glass 
tube  running  through  the  cork,  which  passes  through  thetubulure  in 
the  still  head.  Heat  is  now  applied  to  the  still  body,  the  cold  water 
faucet  is  turned  on  to  supply  the  condenser  with  cold  water  through 
the  lower  rubber  tube,  and  when  the  distillate  conns  over  in  ;i  steady 
stream  a  narrow  strip  of  paper  is  pasted  on  the  glass  gauge  tube  on 
the  body  of  the  still  to  mark  the  level  of  the  liquid  at  starting.  The 
pinchcock  is  then  opened,  and  the  level  of  the  liquid  in  the  still  is 
regulated  so  that  the  liquid  neither  rises  nor  falls.  This  indicates  that 
a  stream  of  liquid  from  the  reservoir  above  is  running  into  the  still  ex- 
actly equal  in  volume  to  that  of  the  distillate  running  from  the  exit 
tube,  and  the  apparatus  may  be  left  to  take  care  of  itself.  The  em- 
pyreumatic  odor  which  distilled  and  aromatic  waters  often  possess, 
and  which  is  usually  caused  by  the  solid  substances  lying  in  imme- 
diate contact  with  the  hot  still  bottom,  is  obviated  in  this  still  by  put- 
ting the  substance  into  a  hemispherical,  coarse  wire  sieve  cage  (see 
Fig.  213).  The  round  bottom  of  the  cage  prevents  any  possibility  of 
contact  with  the  flat  bottom  of  the  still,  while  circulation  of  the  water 
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Kcnjington  still  (sectional  view) 
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and  vapor  takes  place  through  the  meshes;  a  handle  serves  to  lift 
it  out  when  the  distillation  is  completed.  Fig.  212  also  shows  a  dis- 
sected view  of  the  still,  which  illustrates  the  relative  position  of  the 
parts— A,  the  still  body;  B,  water  bath;  C,  the  still  top,  or  dome;  D, 
joint  ;  E,  condenser;  F,  exit  tube  for  distillate. 

Owing  to  the  necessity  for  using  distilled  water  in  pharmaceutical 
operations,  and  to  the  widespread  agitation  in  the  public  print  on  the 

subject  of  impure  water  in  cities,  distilled  water  has  become  .-in  impor- 
tant product,  ami  pharmacists  in  some  localities  use  a  water  still  con- 
stantly for  supplying  the  demand.  This  has  stimulated  the  manufac- 
ture of  water  stills,  and  a  nuinlier  of  such  are  to  be  found  on  the  market. 
One  .,1'  these  stills,  illustrated  in  Pie.  214,  is  made  by  the  F.  .1.  Stokes 

Company  of  Philadelphia  and  maybe  obtained  in  various  sizes  and 
styles  with  a  capacity  of  from  one-half  gallon  to  one  hundred  gallons 
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Fig.  214 


per  hour.  Gas,  gasoline,  or  live  steam  may  be  used  to  supply  the  heat. 
The  principle  upon  which  they  operate  is  as  follows:  The  feed  or  raw 
water  enters  at  (H),  surrounds  the  condenser  tube  (C)  and  serves  first 
to  condense  the  steam  generated  in  the  still  (B)  as  it  descends  the  con- 
denser tubes,  converting  it  into  distilled  water.  In  so  doing  the  raw 
water  becomes  heated  to  the  boiling  point  by  the  time  it  reaches  the 
top  of  the  condenser  where  the  ammonia  and  other  gases  escape  into 
the  air  through  the  opening  (F).  A 
part  of  this  feed  water  escapes  over 
the  goose-neck  (E),  either  into  a  waste 
pipe  or  cistern,  and  the  balance  passes 
into  the  still  through  the  passage  (M). 

In  the  illustration,  it  will  be  seen 
that  there  is  a  zone  of  water  at  the 
top  of  the  condenser,  which  being 
above  the  outlet  to  the  overflow  (G), 
is  not  drawn  off  except  to  replenish 
the  water  in  the  still  as  it  evaporates. 
This  zone  of  water  at  the  top  of  the 
condenser  is  constantly  kept  boiling 
by  the  steam  from  the  still  descending 
the  condenser  tubes,  and  it  is  here  the 
ammonia  and  other  gases  are  libera- 
ted. The  still  in  the  illustration  is 
heated  by  live  steam  with  a  pressure 
of  twenty  pounds  or  over,  which  cir- 
culates in  the  copper  coil  (D),  and 
serves  to  boil  or  evaporate  the  raw 
water.  The  distilled  water  comes  out 
at  (J)  and  can  be  piped  to  any  recep- 
tacle. The  condenser  tubes  extend  to 
the  extreme  top  of  the  steam  chamber 
and  high  above  the  water  level,  so 
there  is  no  danger  of  water  being  car- 
ried over  by  steam. 

Fractional  Distillation. — By  this 
term  is  meant  the  process  of  sepa- 
rating by  distillation  liquids  having 
different  boiling  points  or  vapor  den- 
sities.   When  a  mixed  liquid,  or  one 

consisting  of  liquids  of  unequal  volatility,  is  distilled,  the  first  por- 
tion of  the  distillate  contains  a  larger  proportion  of  the  most  volatile 
constituent  than  of  the  others;  hence  the  boiling  point  is  observed  to 
rise  as  the  distillation  proceeds;  and  if  a  means  is  provided  for  col- 
lecting the  distillate  in  several  portions,  or  fractions,  as  they  are 
called,  fractional  distillation  offers  a  process  by  Cvhich  liquids  may 
be  purified  or  separated.  It  is  impossible,  however,  in  a  single 
operation  to  effect  this  separation  of  the  component  parts  of  a 
mixed  liquid  perfectly,  because  the  distillate  obtained  at  any  period 
of  the  process  is  nearly  identical  with  the  vapor  that  is  rising 
from  the  hot  liquid,  and  therefore  it  is  made  up  of  the  condensed  vapor 
of  that  part  of  the  liquid  having  a  boiling  point  at  or  below  the  tem- 
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perature  registered  by  the  thermometer,  plus  the  smaller  amount  of 
condensed  vapor  that  is  given  off  from  the  constituents  having  higher 
boiling  points,  but  which  emit  sensible  vapors  much  below  the  point 
at  which  they  actively  boil.  The  relative  proportions  of  the  constitu- 
ents of  the  mixed  liquids  have  also  a  bearing  in  determining  the  com- 
position of  the  distillate.  By  collecting  the  fractions  carefully  at  stated 
temperatures,  and  redistilling  each  by  itself,  a  more  thorough  separation 
may  be  effected,  and  this  method  is  usually  followed  when  such  a 
separation  is  necessary.  Upon  the  small  scale  one  of  the  simplest 
forms  of  apparatus  for  fractional  distillation  is  made  by  taking  a  gas 
bulb  (a  glass  flask  having  a  bent  lateral  tube  in  the  neck),  and,  having 
adjusted  a  perforated  cork  in  the  neck  for  a  thermometer,  passing  the 
tube  of  the  gas  bulb  into  a  loosely  stoppered  test  tube,  which  is  placed 
in  a  vessel  surrounded  with  ice  or  properly  refrigerated.  A  more  effi- 
cient method  is  to  connect  the  lateral  ascending  tube  of  a  flask  with  the 
end  of  a  worm,  or  a  condenser  so  arranged  that  the  liquid  condensed 
at  a  certain  temperature  may  run  back  into  the  flask.  Vapors  having 
lower  boiling  points  pass  through  it  uncondensed  until  they  reach  the 
second  condenser,  which  is  refrigerated  to  a  degree  sufficient  to  con- 
dense all  the  vapor.  This  method  is  used  for  manufacturing  purposes 
upon  the  large  scale. 

Destructive  distillation  is  the  process  of  heating  dry  organic  matter 
in  a  distillatory  apparatus  until  all  volatile  substances  are  driven  over. 
The  residue  is  said  to  be  carbonized.  Destructive  distillation  is  a  proc- 
ess which  is  rarely  employed  by  the  pharmacist;  hence  it  is  not  neces- 
sary in  this  work  to  treat  the  subject  in  detail.  Glass  vessels  are  not 
adapted  to  the  process,  because  they  will  not  usually  stand  the  heat 
required  without  fracture,  and  the  solid  residue  frequently  fuses,  is 
insoluble  in  water,  and  becomes  so  firmly  attached  to  the  bottom  and 
sides  that  it  cannot  be  removed  without  great  difficulty.  The  best 
form  of  apparatus  is  an  open  vessel  of>cast  iron,  like  a  crucible,  having 
a  flange  at  the  top,  a  dome  with  a  corresponding  flange,  and  a  bent 
tube  for  carrying  off  the  gaseous  products.  The  connection  is  made 
with  fireclay  lute  and  iron  clamps.  The  manufacture  of  acetic  acid, 
creosote,  methyl  alcohol,  etc.,  affords  illustrations  of  the  use  of  this 
process,  which  is  nearly  always  performed  on  a  large  scale. 

The  application  of  the  process  of  destructive  distillation  to  wood 
results  in  the  production  of  many  valuable  products,  as  acetone,  methyl 
alcohol,  methyl  ether,  acetic  acid,  creosote,  tar,  etc.,  while  charcoal 
remains  in  the  still.  When  applied  to  coal  the  distillate  yields  illu- 
minating gas,  ammonia  products,  coal  tar,  from  which  is  obtained  nu- 
merous phenol  bodies,  cresols,  benzene,  toluol,  dye  color  bases,  etc.,  coke 
remaining  in  the  still. 

The  distillate  from  this  operation  represents  a  decomposition  prod- 
uct.— i.e.,  a  substance  which  did  not  exist  in  the  original  matter  placed 
in  the  still,  but  which  results  from  the  application  of  heat  without  the 
presence  of  air.  A  characteristic  smoky  odor,  called  empyreuma,  is 
usually  recognized  in  the  distillate  but  may  be  removed  by  purification. 
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Fig.  215 


Sublimation  is  the  process  of  distilling  volatile  solids.  The  prod- 
uct is  termed  a  sublimate. 

The  objects  of  sublimation  are  as  follows :  1.  To  purify  volatile 
solids  from  admixed  and  fixed  impurities.  2.  To  provide  a  con- 
venient means  of  collecting  volatile  solids  resulting  from  chemical  re- 
action at  high  temperatures.  The  retorts  or  apparatus  used  may 
either  be  of  iron  or  glass,  or  of  stoneware  if  the  degree  of  heat  neces- 
sary will  admit  of  the  use  of  the  latter. 

Sublimation  is  almost  exclusively  confined  to  operations  which  are 
conducted  by  manufacturers  on  the  large  scale.  A  process  was  for- 
merly official  for  the  sublimation  of  benzoic  acid.  It  consisted  in 
introducing  benzoin  into  a  shallow  tinned  iron  pan,  and  pasting  over 
the  top  a  sheet  of  filtering  paper.  A  pasteboard  hood,  shaped  like  a 
hat  box,  was  then  fitted  to  the  pan  and  tied  or  pasted  with  paper  so 
that  a  tight  joint  was  made.  The  apparatus  was  placed  on  an  iron 
plate  and  subjected  to  a  low  but  uniform  heat.  The  vapors  of  benzoic 
acid  passed  through  the  pores  of  the  filtering  paper,  were  separated 
from  impurities,  and,  coming  in  contact  with  a  cooler  atmosphere  in 
the  hood,  slowly  condensed,  often 
forming  crystals  of  great  beauty. 

Fig.  215  illustrates  Hager's  appa- 
ratus for  subliming  benzoic  acid.  The 
stove  is  shown  on  the  right ;  upon  the 
top  is  placed  the  vessel  containing  a 
mixture  of  benzoin  and  sand.  A  pipe 
enters  this  vessel  at  the  upper  part 
from  the  right ;  through  this  a  regu- 
lated current  of  air  is  forced  after  the 
mixture  has  been  slowly  heated,  and 
the  vapors  of  benzoic  acid  are  driven, 

as  shown  by   the  arrows,  into  the  large  chamber,  where  they  con- 
dense and  the  crystals  collect  upon  the  partitions  and  floor. 

The  temperature  at  which  the  condensation  of  the  vapor  is  effected 
in  sublimation  has  a  very  important  influence  in  determining  the 
physical  character  of  the  sublimate,  and  two 
kinds  of  sublimates   arc  produced,  —  1.   Cake 
sublimates.     2.  Powder  sublimates. 

Cake  Sublimates. — If  the  temperature  of 
the  condensing  surface  and  of  the  air  in  con- 
tact is  but  slightly  below  that  at  which  the 
volatile   body   is   caiiablc  of  subliming,    the 

particles  will  be  deposited  in  compact  masses. 

like  corrosive  sublimate,  commercial  sal  am- 
moniac, or  ammonium  carbonate.     Fig.  216  shows  a  simple  appa- 


Sublimation  of  benzoic  acid 


Fig.  216 


Subliming  apparatus  (cake) 


ratus  for  obtaining  sublimates  in  cakes  or  masses.     A  shallow  sheet 

181 


182 


SUBLIMATION 


iron  dish,  having  its  upper  edge  turned  out  so  thai  it  forms  ;i  flat 
ring,  is  provided  with  an  earthenware  cover  (it  will  be  usually  found 
more  convenient  to  have  the  iron  dish  made  to  fit  the  cover  than  the 
reverse),  through  which  a  hole  is  drilled  to  permit  the  escape  of  air 
(this  may  be  done  with  a  three  cornered  file).  After  the  substance 
which  is  to  be  sublimed  has  been  placed  in  the  iron  dish,  a  piece 
of  asbestos  twine,  slightly  longer  than  the  circumference  <>l  the  ring, 
is  laid  upon  it,  and  this  is  covered  with  a  lute  composed  of  equal 
parts  of  potters'  clay  and  flaxseed  meal  with  sufficient  water,  the 
earthenware  cover  is  pressed  upon  it  until  it  adheres,  and,  when 
necessary,  iron  clamps  are  used  to  make  a  tight  joint.  The  aperture 
in  the  cover  is  loosely  covered  with  a  cone  of  cardboard,  the  dish  is 
placed  in  a  sand  bath  and  gradually  heated.  The  aperture  is  kept 
open  during  the  sublimation  by  occasionally  probing  it  with  a  glass 
rod.  After  cooling,  the  sublimate  will  be  found  adhering  to  the 
earthenware  top  in  one  cake  or  mass,  and  may  be  removed  by  a 
spatula.  The  earthenware  top  may  be  replaced  by  a  sheet  iron  one 
in  cases  in  which  the  former  would  be  likely  to  be  fractured  by  ex- 
cessive heat.  For  subliming  iodine,  earthenware  vessels  alone  should 
be  used. 

Powder  Sublimates. — If  the  apparatus  for  conducting  sublimation 
is  so  contrived  that  there  isamarked  difference  between  the  tempera- 
ture of  the  air  in  contact  with  the  vapor  and  the  subliming  point 
of  the  volatile  body,  the  sublimate  will  be  deposited  very  rapidly 
and  in  small  particles,  like  calomel,  sulphur,  etc. 

Fig.  217  shows  a  convenient  apparatus  for 
subliming  camphor  in  powder.  It  is  well 
adapted  also  for  a  lecture  room  illustration  of 
the  process.  A  wooden  case  has  two  openings 
made  in  the  sides  to  admit  sheets  of  gkiKs, 
which  are  secured  in  place  by  putty  in  the 
usual  manner.  One  of  the  sides  has  a  hinged 
door,  which  fits  the  frame  snugly  :  the  oppo- 
site side  has  a  tapering  circular  aperture, 
winch  admits  the  shortened  beak  of  a  retort,  as 
shown  in  the  cut.  Camphor  is  placed  in  the 
retort^  a  safety  tube  is  adjusted  in  the  tultulure.  and  the  retort  is 
thru    placed   deeply  in  a  sand  hath  on  a  good  gas  stove.      Care  must 

be  observed  in  heating  at  first,  and  a  Bunsen  burner  should  he  at 
hand  to  heal  occasionally  those  portions  of  the  top  of  the  retort  and 

the  beak  upon  which  the  sublimate  is  forming.  When  the  boiling 
point  is  reached,  the  camphor  vapor  passes  over  rapidly,  and  at 
Once  falls  in  tin-  form  of  powder  upon  coming  in  contact  with  the 
cold  air  in  the  chamber.  The  ('special  points  to  be  observed  are  care 
in  heating,  and  watchfulness  that  the  beak  of  the  retort  does  not  be 

come  clogged  with  the  sublimate.  A  judicious  use  of  the  Bunsen 
flame  will  soon  melt  the  obstruction. 

The  most  important,  and  in  practice  the  most  difficult,  part  of  the 
ope  rat  ion  of  sublimat  ion  is  t  he  regulat  ion  of  the  heat.      The  tempera 
tare  Of  the   condensing   surface   should   always   be   below    the   fusing 
point  of  the  substance  if  distinct  crystals  or  crusts  are  expected. 


Fig.  217 


Subliming  apparutuH  (powder) 
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QUESTIONS  ON  DISTILLATION  AND  SUBLIMATION 

What  are  the  elements  of  distillation?    (See  page  160.) 

How  manv  times  its  weight  of  wnter  at  20°  C.  (08°  F.)  are  required  to  condense 

steam  at  100°  C.  (212°  F.)? 
What  two  forms  of  apparatus  are  used  in  distillation? 
What  is  the  form  of  an  alembic? 

What  is  the  body  of  it  culled?     What  is  the  form  of  a  retort? 
Has  a  retort  any  advantages  over  an  alembic,  and  if  so,  what  are  they? 
What  is  a  plain  retort?     What  is  a  tubulated  retort? 
Of  what  materials  are  retorts  made? 
For  what  purposes  are  the  various  kinds  used? 
What  are  the  essential  qualities  of  a  good  retort? 
What  are  the  advantages  of  using  a  flask  for  distillation? 
What  is  the  best  shape  for  a  flask? 

How  may  glass  tubes  be  cut?     How  may  glass  tubes  be  bent? 
What  is  a  cork  borer,  and  how  is  it  used? 
How  may  rubber  stoppers  be  cut? 
What  is  the  advantage  of  rubber  stoppers? 
What  substitute  for  rubber  stoppers  may  be  made? 
How  may  a  satisfactory  lute  for  closing  joints  be  made? 
How  may  bladder  be  used  to  join  tubes? 
How  may  paper  be  used  to  join  tubes? 

Is  rubber  superior  to  bladder  for  such  purposes?    If  so,  why?     How  is  it  used? 
What  are  receivers? 

What  are  tubulated  and  quilled  receivers? 
What  are  adapters,  and  how  are  they  used? 
How  may  plain  retorts  be  charged? 
What  is  a  Welter's  safety  tube? 
For  what  purposes  are  retort  stands  used? 
How  may  funnels  or  percolators  be  protected  from  the  breakage  due  to  contact 

with  the  iron   rings  of  the  ordinary  retort  stand? 
What  is  meant  by  bumping  in  distillation? 
How  may  it  be  prevented  or  lessened? 
What  is  a  Liebig  condenser? 
Describe  the  pinchcock  contrived  by  Dr.  Squibb. 

Describe  Mohr's  spring  pinchcock.     Describe  Hoffman's  screw  pinchcock. 
How  may  vapors  be  con  densed  when  the  ordinary  condensers  and  a  stead}-  supply 

of  water  are  not  at  hand? 
What  is  a  condensing  worm? 
What  is  the  best  metal  to  use  for  making  it? 

What  objection  is  there  to  copper?     What  objection  is  there  to  iron? 
What  objection  is  there  to  tinned  iron?     What  objection  is  there  to  earthenware'.' 
What  is  the  best  material  to  use  for  pharmaceutical  stills'.' 
Describe  Procter's  still.      Describe  Wiegand's  still.     Describe  Curtman's  still. 
Describe  the  still  made   by  Whitall  Tatum  Company. 
Describe  Game's  still.      Describe  Stevens's  still.     Describe  Prentiss's  still. 
Describe  Pice's  still  and   condenser. 
What  is  the  disadvantage  of  Liebig's  condenser? 
What  is  the  disadvantage  of  a  worm  condenser? 
Describe  Remington's  still  and  condenser. 
Describe  the  Stokes'  water  still.     What  are  its  advantages? 
What  is  meant  by  fractional  distillation? 
What  is  meant  by  destructive  distillation? 

What  objection  is  there  to  using  glass  vessels  in  destructive  distillation? 
Give  examples  of  products  made  by  destructive  distillation. 
What  is  sublimation?     (See  pau;c  181.)     What  is  the  product  called? 
What  are  the  objects  of  sublimation'? 

Of  what  material  are  the  retorts  or  apparatus  usually  made0 
What  effect  does  the  temperature  of  the  condensation  point  of  the  vapors  of  solids 

have  upon  the  character  of  the  sublimate'.' 
What  is  the  difference  between  a  cake  sublimate  and  a  powder  sublimate? 
How  are  cake  sublimates  obtained?     How  are  powder  sublimates  obtained? 
What  is  the  most  important  point  to  be  observed  in  the  operation  of  sublimation? 


CHAPTEE   VII 
DESICCATION 

Desiccation  is  the  process  of  depriving  solid  substances  of  moist- 
ure, and  in  pharmacy  should  be  effected  at  as  low  temperatures  as 
possible.     (See  Exsiccation. ) 

The  objects  of  desiccating  medicinal  substances  are  threefold  :  1. 
To  aid  in  their  preservation.  2.  To  reduce  their  bulk.  3.  To  facili- 
tate their  comminution. 

1.  To  Aid  in  Preservation. — Chemical  salts  frequently  contain 
water  either  chemically  or  mechanically  combined  with  them.  An 
elevation  in  the  temperature,  or  the  absorption  of  water  from  moist- 
ure present  in  the  air,  will  in  some  instances  cause  deliquescence,  while 
in  others  contact  with  a  dry  atmosphere  will  cause  efflorescence,  due 
to  the  evaporation  of  chemically  combined  water  ;  hence  such  salts  in 
their  natural  condition  are  unstable  ;  they  are  much  more  permanent 
when  dried.  Vegetable  drugs  soon  decompose  or  become  mouldy  if 
allowed  to  remain  in  a  moist  condition,  and  desiccation  is  absolutely 
necessary  to  preserve  them. 

2.  To  Reduce  Bulk. — If  desiccation  is  performed  successfully, — 
i.e.,  at  properly  regulated  temperatures  under  certain  precautions, 
— the  substance  is  merely  deprived  of  water  without  suffering  any 
loss  of  medicinal  activity,  and  the  reduction  in  bulk  that  follows  is  a 
practical  advantage  which  results  in  adding  to  the  strength  of  the 
medicinal  substance. 

3.  To  Facilitate  Comminution. — The  presence  of  water  gives 
to  drugs  an  elasticity  and  ability  to  resist  disintegration,  which  in 
some  cases  interfere  greatly  with  the  process  of  bruising,  grinding,  or 
reducing  the  drugs  to  particles.  One  of  the  first  steps  in  comminu- 
tion  is  to  dry  the  substance  thoroughly  in  order  to  make  it  brittle  or 
crisp. 

The  apparatus  employed  in  desiccation  is  frequently  of  the  simplest 
character,  and  the  heat  is  usually  not  especially  created  for  the  pur- 
pose, for  it  is  most  economical  to  use  the  waste  heat  from  kitchen 
fires  or  cellar  furnaces  or  the  diffused  heat  in  lofts  or  unused  attics. 
There  can  be  no  object  ion  to  this  if  care  is  taken  to  provide  protec- 
tion for  the  SUbstanee  from  dust,  light,  and  injury  (luring  desiccation. 
Serbs  may  be  dried  by  tying  them  in  hunches  and  suspending  them 
to  the  attic  ceiling  or  to  the  rafters  of  a  bam  during  summer  weather, 
and  this  is  an  excellent  method  usually,  notwithstanding  its  slow- 
ness, because  their  is  no  danger'  of  the  heat  being  strong  enough  to 
canst-  loss  of  valuable  volatile  principles.  Roots,  lurks,  anil  leaves 
may  be  dried  by  spreading  them  out  upon  clean  tables  or  lloors  in  a 
dry  room  and  turning  them  repeatedly,  so  as  to  expose  fresh  surfaces 
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Fig.  218 


to  the  dry  air.  On  the  large  scale,  and  in  the  laboratory,  special 
apparatus  must  be  employed.  Fig.  218  illustrates  a  portion  of  the 
interior  of  a  laboratory  drying  room.  Live  steam  is  passed  through 
the  pipes  when  higher  temperatures  are  needed,  but  waste  or  exhaust 
steam  from  steam  kettles  is  economically  and  properly  used.  Trays 
of  suitable  size,  containing  the  substance  to  be  dried  placed  on  thin 
muslin,  are  set  upon  the  shelves  of  the  rack.  Ventilators  should  be 
provided  to  carry  off  the  moist  air.  The  space 
immediately  over  the  steam  boiler  can  often  be 
economically  used  for  a  drying  room  by  placing  a 
sheet  iron  floor  over  it  to  secure  the  radiated  heat, 
and  arranging  racks  and  trays  upon  it  in  con- 
venient positions,  or  by  placing  the  drugs  in  barrels 
in  which  the  heads  have  been  replaced  by  wire 
netting,  or  by  simply  enclosing  the  drugs  in  coarse 
bags  which  permit  the  escape  of  moisture. 

Fig.  219  shows  a  pharmaceutical  drying  closet 
which  is  simple,  economical,  and  easily  made.  The 
heat  from  the  flue  of  a  pharmaceutical  stove  (see 
Fig.  65)  is  utilized.  The  frame  which  supports 
the  closet  is  made  of  half- inch  steam  pipe,  and  to  the  uprights  the 
retort  rings  (see  Fig.  187)  may  be  clamped,  and  the  filtration  of 
chilled  oils  in  winter  time,  or  warm  filtration  or  percolation  of  many 


Desiccating  frame  and 
trays 


Fig.  219 
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Pharmaceutical  drying  closet 


Drying  closet  (g%a  heat) 


kinds,  may  be  carried  on.  The  sides  of  the  olosel  arc  of  galvanized 
sheet  iron  or  of  asbestos  cloth,  tacked  to  a  wooden  frame,  and  cleats 
at  convenient  intervals  are  arranged  for  the  trays  to  slide  upon.  The 
stovepipe  from  the  stove  is  connected  with  the  Hue  at  the  bottom  of 
the  drying  closet,  and  the  heat  from  the  smoke  and  gas  passing  up  the 
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flue  is  thus  utilized  ;  the  hood  may  be  dropped  over  the  top  of  the 
stove  when  the  Latter  is  nol  Deeded  for  other  purposes,  the  heated  air 
carrying  the  moisture  from  the  substance  to  be  dried,  rising  and  es- 
caping al  the  ventilators.  Lozenges,  crystallized  salts,  extracts,  filters, 
etc.,  may  all  be  dried  in  this  cheap  and  simple  closet.  One  practical 
point  about  desiccation  is  frequently  overlooked.  It  is  that  substances 
which  are  being  dried  must  be  repeatedly  turned  over,  so  that  the 
parts  underneath  shall  be  exposed  to  the  external  dry  atmosphere. 
In  the  case  of  salts,  crystals,  and  other  bodies,  if  this  is  not  done, 
a  hard  crust  is  formed  upon  the  surface  which  is  often  difficult  to 
break  up. 

A  convenient  drying  closet,  suitable  for  a  small  laboratory,  is  shown 
in  Fig.  1320.  It  was  contrived  by  T.  Edward  Greenish,  of  London; 
it  is  heated  by  gas,  and  is  intended  to  fit  into  a  recess  in  the  wall. 
The  drying  closet,  E,  is  made  of  thin  sheet  iron,  and  provided  with 
wire  shelves,  C,  and  a  tightly  fitting  door,  D.  The  closet  is  made  of 
such  a  size  that  when  fixed  into  the  recess  in  the  wall  a  space  of  about 
two  inches  is  left  at  the  back,  sides,  bottom,  and  top,  the  space  being 
covered  in  front  by  the  flanges  a,  a  ;  these  constitute,  with  the  door, 
the  front  of  the  closet.  E  is  a  gas  burner  supplied  from  the  pipe, 
and  F,  F  are  two  air  pipes  which  enteral  the  bottom  of  the  closet. 
These  pipes  draw  their  supply  of  air  from  an  external  source,  and  thus 
the  laboratory  fumes  and  odors  cannot  taint  the  substances  which  are 
to  be  desiccated.  The  upper  ends  of  these  tubes  are  covered  with  a 
layer  of  sand  two  inches  deep,  forming  a  sand  bath. 

The  gas  being  lighted  is  supplied  with  air  from  the  front,  and  the 
heated  air,  together  with  the  products  of  combustion,  passes  around 
the  closet  through  openings  made  for  that  purpose  in  the  sides  and 
back  of  the  gas  chamber,  up  the  space  between  the  closet  and  the  wall 
to  a  pipe,  G,  and  thence  to  a  chimney.  The  substances  to  be  dried,  or 
the  liquids  to  be  evaporated,  are  placed  either  upon  the  shelves  or 
upon  the  sand  bath.  The  air  which  enters  by  the  pipes  F,  F,  slightly 
warmed  by  the  sand,  will  carry  up  any  vapor  therefrom  to  a  pipe  at 
the  top  of  the  closet,  and  thence  to  the  pipe  G.  In  order  to  regulate 
the  draught  of  air  al  the  back  and  sides  of  the  closet,  and  thereby  to 

adjust  the  degree  of  heat,  the  pipe  (i  is  provided  with  a  circular 
damper,  and  the  gas  chamber  also  has  in  front  of  it  an  arrangement 

for  regulating  the  supply  of  air  to  the  gas.  Ihus  preventing  sudden 
fluctuations   of    temperature.       By    these    means   the  „ 

heal  of  the  closet  may  be  readily  adjusted.  If  the 
temperature  of  the  upper  shelf  is  82°  P.,  the  next 

lower  will  he  s:>°  F.,  the  next  88°  P.,  the  lower 
one  92°  P.,  while  the  sand  hath  will  register  about 
L30    F. 

A    drying  oven,    intended    for  drying   precipitates 

in  analytical  work,  hut  very  useful  for  desiccating 

Small  quantities  Of   pharmaceutical   substances,    pills,  Drylngoren 

lozenges,  or  drugs  like  squill,  saffron,  Castile  soup. 

etc..  is  shown  in  Pig.  221.  Water  is  poured  into  the  tubulure  al  the; 
top  of  the  jacketed   copper  case,  and  a  l.unsen  burner   furnishes  the 

requisite  heal  when  placed  so  that  the  flame  touches  the  under  sur« 
face,  the  legs  <>f  the  oven  being  long  enough  to  permit  its  use. 
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In  Fig.  222  is  shown  a  desiccator  for  use  in  finer  laboratory 
operations.  It  consists  of  a  bell  glass  having  a  ground  rim  fitting 
closely  to  a  ground  glass  plate,  a  perforated  porcelain  dish  is  placed 
upon  a  tripod  to  hold  the  material  to  he  dried,  and  underneath  is 
placed  a  glass  dish  to  hold  sulphuric  acid  or  other  substance  intended 
to  absorb  the  moisture. 

Loss  in  drying  Medicinal  Substances. — When  drugs  are  pow- 
dered, loss  is  always  experienced.  This  arises  partly  from  the  escape 
of  line  particles,  but,  principally  from  loss  of  moisture  in  drying. 
Again,  in  powdering  almost  all  drugs,  a  portion  remains  which  resists 
disintegration.  This  is  called  by  the  miller  "gruffe,"  and  is  usually 
worthless  and  should  be  thrown  away.  The  gruffs  are  frequently 
kept,  however,  and  sent  with  the  next  lot  of  the  same  drug  to  be 
ground  at  the  mill.  The  dose  of  a  powdered  drug  is  usually  some- 
what less  than  that  of  the  same  drug  be- 
Fig.  222  fore  it  was  pulverized,  because  the  weight 

it  has  lost  generally  represents  inert  matter, 
water,  etc.  Powdered  ipecac  is  a  good 
illustration  of  this.  The  active  principle 
emetine  resides  in  the  starchy  cortical  por- 
tion of  the  root  ;  the  internal  ligneous  cord 
constitutes  the  "grufls"  of  ipecac,  and  is 
inert.  The  exception  to  this  is  the  case  of 
those  drugs  containing  an  active  volatile 
constituent,  like  the  aromatics,  (dove,  cin- 
namon, nutmeg,  or  like  asafetida,  myrrh, 
cubeb,  etc.  These  drugs,  when  powdered, 
Desiccator  generally  contain  less  of  their  active  con- 

stituents than  they  did  before  they  were 
ground.  The  volatile  oils  to  which  their  virtues  are  due  are  driven 
oil'  to  a  greater  or  less  extent  by  the  amount  of  heat  necessary  to  make 
them  brittle  enough  to  be  readily  pulverized.  The  U.  S.  Pharma- 
copoeia recognizes  the  importance  of  this  fact  by  directing  myrrh 
"in  moderately  coarse  powder,"  not  fine  powder,  in  tincture  of  myrrh 
and  asafetida,  not  powdered  asafetida,  in- emulsion  of  asafetida.  If 
care  is  exercised  in  desiccating,  the  powders  of  most  drugs  possess  all 
their  medicinal  properties,  and  in  many  cases  they  will  retain  indefi- 
nitely these  properties  unimpaired  if  they  are  properly  preserved  and 
not  unduly  exposed  to  air,  light,  or  moisture. 

The  practice  of  some  drug  millers  of  establishing  a  loss  in  the 
weight  of  a  drug  as  a  regular  standard,  and  then  making  up  the 
deficiency  by  adding  the  same  amount  of  some  inert  substance,  is 
reprehensible.  That  the  amount  of  moisture  present  in  different 
lots  of  the  same  drug  varies  greatly  may  be  seen  by  a  glance  at 
the  following  table,  compiled  by  Mr.  T.  .1.  Covell  from  accurate 
records  obtained  from  Dr.  E.  11.  Squibb's  drug  mills.  The  table  is 
valuable  because  it  represents  the  loss  in  powdering  considerable 
quantities  of  drugs: 
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Table  showing  Loss  in  Powdering  Medicinal  Substances 

Greatest  Loss         Smallest  Loss      ,  . 
Substance                                                      percent,  on  any  per  eent.on  any   rt,CIB»0  ""« 

Single  Lot  Single  Lot  "*'  °*nt- 

A.cacia 1.88  0.40  0.83 

Acacia  (granulated) 1.67  1.03  1.35 

Aloe  Capensis 19.31  7.09  11.13 

Aloe  Socotrina 24.62  10.00  17.31 

Acidum  Tartaricum 2.50  0.54  1.06 

Buchu 4.10  0.20  2.00 

Cambogia 2.46  0.74  1.35 

Canella 3.07  0.50  1.77 

Cantharis 6.22  0.63  2.05 

Cardamomum 7.10  5.00  6.02 

Cassia 2.90  2.26  2.61 

Catechu 1.30  0.86  1.08 

Cinchona  Flava 3.75  1.18  2.57 

Cinchona  Pallida 2.22  0.96  1.73 

Cinchona  Rubra 1.72  1.24  1.58 

Cubeba 3.55  1.99  2.40 

Ergota 5.72  0.00  3.62 

Extractum  Glycyrrhizae 13.06  8.14  10.45 

Gentiana 11.79  9.20  10.23 

Gentiana  (ground)     8.30  1.56  5.09 

Ipecacuanha 3.66  0.64  1.91 

Iria  Florentina 9.00  1.10  6.22 

Jalapa 12.24  2.95  9.58 

Myrrha 8.81  3.59  5.80 

Opium 22.85  9.91  19.61 

Podophyllum 1.15  0.49  0.75 

Potassii  Chloras 2.70  1.52  2.01 

Potassii  Bitartras 1.11  0.05  0.38 

Pulvis  Ipecacuanha  et  Opii 1.63  0.63  1.05 

Rheum 3.40  0.10  1.74 

Saccharum  Lactis 0.85  0.70  0.78 

Sapo 18.05  11.70  15.92 

Sarsaparilla  (Rio  Negro) 0.96  0.35  0.70 

Scammonium 5.65  1.33  2.70 

Scilla 16.45  10.83  13.60 

Valeriana 1.51  1.45  1.48 

Tragacantha 7.38  6.47  6.93 

Zingiber  (nigrum)      3.72  3.13  3.43 

Zingiber  (album) 11.74  8.57  9.70 
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Comminution  is  the  process  of  reducing  drugs  to  particles,  or 
breaking  up  their  state  of  aggregation. 

Medicinal  substances  in  their  natural  state  require  to  be  mechani- 
cally divided  in  order  to  facilitate  the  action  of  menstrua  or  solvents, 
'or  to  permit  their  administration  per  se  in  the  form  of  fine  powders. 

A  simple  illustration  is  offered  in  the  case  of  alum.  A  solid  lump 
of  alum  weighing  one  ounce,  if  added  to  a  pint  of  water,  will  not 
dissolve  nearly  so  quickly  as  will  one  ounce  of  the  same  aliim  in  the 
same  quantity  of  water  if  finely  powdered.  Vegetable  substances  offer 
very  variable  degrees  of  resistance  in  powdering,  owing  to  the  pro- 
portion and  toughness  of  their  ligneous  fibre  and  the  amount  of  cel- 
lular tissue. 

Under  the  head  of  comminution  will  be  grouped  the  various  me- 
chanical operations  used  in  pharmacy  by  which  the  surface  of  solid 
substances  is  increased,  whether  by  cutting,  rasping,  grating,  chop- 
ping, crushing,  rolling,  stamping,  grinding,  powdering,  triturating, 
levigating,  elutriating,  granulating,  or  similar  processes. 

By  far  the  greater  number  of  substances  employed  in  medicine 
belong  to  the  vegetable  kingdom,  and,  while  many  of  the  processes 
of  comminution  used  for  these  are  also  applicable  to  the  chemical 
substances  of  the  materia  medica,  it  will  be  necessary  in  the  following 
chapter  to  note  the  apparatus  specially  adapted  to  each  class. 

Cutting,  Slicing,  and  Chopping. — This  process  is  used  princi- 
pally in  bringing  roots,  barks,  leaves,  herbs,  etc.,  to  the  proper  con- 
dition for  treating  with  suitable  solvents.  For  very  small  opera- 
tions either  the  pruning  knife  or  pruning  shears  answers  a  good 
purpose.    The  tobacco  knife  or  herb  cutter  shown  in  Fig.  223  is  well 

Fig.  223 


Tobacco  cutter 


adapted  for  the  purpose.  It  should  be  observed,  however,  that  the 
principle  upon  which  a  knife  operates  successfully  should  be  carefully 
carried  out  in  constructing  apparatus  designed  for  cutting.     Direct 
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pressure  without  a  slight  drawing  or  sawing  motion  is  not  effective  ; 

therefore  those  knives  which  have  guides  arranged  so  that  the  knife 

edge  sunders  Hie  particles  at  an  angle 

are  greatly  preferred.     Fig.  224  shows  Fig.  224 

a  roller  knife  which  is  very  serviceable. 

It  is  made  by  W.  Weber,  Evansville, 

Indiana.     The  circular  blades  or  knives 

are  made   of  the   same   quality  of   steel 

that    is  used   for  saws,  and  are  mounted 

upon  a  shaft,  being  separated  by  a  se-  Rniior  knife 

ries  of   spools  or  collars.      The  handles 

are  of  wood  and  moulded  on  the  ends  of  the  shaft,  so   that  they 

are  loose  upon  the  shaft,  thus  permitting  the  handles  to  be  grasped 

tightly    while    the   roller    knife   revolves.       The    substances    to    be 

cut  are  placed  upon  a  smooth   board   and  the  roller  knife  passed 

over  them  with  more  or  less  pressure.      Upon  the  large  scale  drugs 

are  cut  with  hay  cutters,  implements  usually  consisting  of  four  or 

more  circular  blades  fastened  to  a  shaft  and  revolving  at  the  end  of 

a  trough,  down  which  the  substance  (hat  is  to  be  cut  is  gradually  l\'i\. 

Sarsaparilla  root  is  cut  in  this  way  before  it  is  contused.     Fig.  225 


Fig.  2lv> 


1;. .1.11  v  1  utter 


shows  a  rotary  cutter  made  by  the  Abbe  Engineering  Company,  of 
New  Y<»iU.     A  cylinder  to  which  is  attached  five  knives  revolves  in 

a    circular   case,  upon    the    inside   surface   of  which  are    fastened  six 
knives;  the  knives  are  straight  bid  are  set  at  aslighl  angle,  so  that  a 

u shearing  act  ion"  is  exerted  on  the  substance  to  be  cut.     The  bottom 
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Fig.  226 


of  the  case  consists  of  a  perforated  plate,  which  can  be  replaced,  and 
as  the  knives  revolve  a  portion  of  the  cut  substance  drops  through 
the  perforations.  What  remains  is  carried  around  and  again  sub- 
jected to  the  action  of  the  cutters;  by  selecting  the  perforated  plates 
the  product  may  be  cut  coarser  or  finer  as  required. 

Rasping  or  Grating. — A  half  round  rasp  (see  Fig.  166)  or  a  nut 
meg  grater  is  very  useful  at  the  prescription  counter,  as  it  frequently 
enables  the  pharmacist  to  prepare  a  small  quantity  of  a  powder  for  a 
prescription  in  case  the  regular  stock  bottle  is  found  empty  or  a  very 
fresh  powder  is  needed.  The  small  pocket  pepper  mills  used  by  Eu- 
ropean travellers,  but  now  to  be  obtained  in  this  country,  for  grinding 
whole  pepper  at  the  table  will  be  found  especially  useful. 

Contusion,  or  bruising,  is  an  operation  very  frequently  resorted  to. 
It  may  be  defined  as  the  process  of  reducing  a  drug  to  particles  by 
striking  it  a  succession  of  blows.  The  instrument  generally  em- 
ployed is  the  well  known  mortar  and  pestle,  which, 
for  contusing  drugs,  should  be  made  of  cast  iron, 
bell  metal,  or  brass.  The  shape  best  adapted  for 
this  purpose  is  shown  in  Fig.  226,  the  mortar  being 
represented  on  a  mortar  block.  The  bottom  of  the 
mortar  should  be  fiat  and  heavy,  so  that  it  may  rest 
firmly  upon  whatever  base  it  is  placed  ;  the  sides 
should  flare  slightly,  but  the  mortar  should  be  so 
deep  that  substances  will  not  be  easily  forced  out  on 
to  the  floor  by  the  blows  of  the  pestle.  A  leather 
or  wooden  cover  should  be  used  upon  the  mortar 
when  corrosive  or  irritating  substances  are  con- 
tused. The  pestle  should  be  heavy  and  sufficiently 
flat  on  the  under  surface  to  permit  the  convexity 
nearly  to  coincide  with  the  concave  surface  of  the 
mortar.  The  inner  surface  of  the  mortar  should 
be  tinned,  to  prevent  rusting  and  facilitate  clean- 
ing. The  best  support  for  an  iron  mortar  is  the 
top  surface  of  a  hard  wood  post  six  or  eight  inches 
in  diameter  and  of  sufficient  Length  to  pass  from 
the  top  of  the  floor  into  the  cellar  and  rest  on  the 
ground.  A  turned  wood  mortar  block  two  feet 
high  should  rest  upon  the  post  :  this  block  should 
have  a  flat  iron  hoop  upon  the  top  projecting  half 
an  inch  above  the  surface,  as  suggested  by  Dr.  II. 
T.  Cummings,  while  the  bottom  should  have  an 
inch  hole  bored  up  through  the  centre  for  the  dis- 
tance of  twelve  inches:  an  inch  wooden  pin,  two 
feet  long,  should  be  firmly  lived  in  the  centre  of  tin- 
post  for  the  distance  of  twelve  inches,  which  would 
leave  twelve  inches  of  the  wooden  pin  projecting  above  the  floor. 
Now,  if  the  mortar  block  is  placed  Over  it  so  that  the  pin  enters  the 
hole  in  the  base,  it  will  be  found  that  a  solid  foundation  is  provided 
for  resisting  the  blows  of  the  pestle,  and  jarring  and  vibration,  SO 
destructive  to  balances  and  fragile  apparatus,  are  prevented. 

When  for  good   reasons  the   post  support  cannot  be  used,  the   next 
best  base  is  a  deep,  strong  box  filled  with   drj  sand.     The  principal 
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objection  to  this  is  the  constant  loss  of  the  sand  and  the  inconve- 
nience of  having  it  spilled  on  the  floor.  When  it  is  necessary  to  use  an 
iron  mortar  and  pestle  for  a  continuous  operation,  for  a  considerable 
length  of  time,  it  will  be  found  advantageous  to  connect  the  upper 
part  of  the  pestle  with  an  elastic  wooden  spring  attached  to  the  ceil- 
ing, so  that  the  labor  of  lifting  the  pestle  will  be  lessened.  This 
spring  is  preferably  made  from  a  tapering  hickory  strip  seven  or 
eight  feet  long  and  four  inches  wide  at  the  base,  the  rope  connecting 
the  pestle  with  the  end  of  the  spring  being  of  such  length  that  the 
pestle  barely  touches  the  bottom  of  the  mortar  when  the  spring  is 
stretched  to  its  utmost  tension.  On  account  of  the  large  number  of 
mills  scattered  over  the  country,  established  for  grinding  drugs,  and 
the  increase  of  facilities  for  grinding  and  powdering  drugs  on  the 
large  scale,  the  skilful  use  of  the  mortar  and  pestle  by  the  pharmacist 
must  be  regarded  as  a  lost  art.  The  necessity  for  thoroughly  drying 
drugs  before  subjecting  them  to  comminution  has  already  been  men- 
tioned.    (See  Desiccation. ) 

Wooden  mortars  and  pestles  are  occasionally  used  for  contusing  soft 
bodies,  like  prune  pulp,  almonds,  recent  fleshy  roots,  substances  that 
are  affected  by  iron,  etc.  Lignum  vitae  is  a  very  hard  and  suitable 
wood  for  this  purpose,  although  boxwood  is  preferable  when  it  can 
be  procured,  because  it  has  less  tendency  to  split. 

Marble  mortars  are  also  used  for  operations  of  a  similar  character 
on  a  somewhat  larger  scale  ;  but  care  must  be  used  to  avoid  putting 
substances  containing  acid  into  such  mortars,  on  account  of  the  re- 
action upon  the  marble  and  the  consequent  contamination  of  the 
product. 

Grinding  and  Pulverizing. — The  former  term  is  applied  to  the 
reduction  of  a  substance  by  mechanical  means  to  coarse  particles,  the 
latter  to  the  production  of  fine  particles.  These  processes  are  the 
most  important  of  any  grouped  under  comminution.  At  present  they 
are  very  largely  carried  on  by  drug  millers.  It  is  necessary  for  the 
pharmacist  to  be  familiar  with  the  methods  employed,  however,  if 
intelligent  judgment  is  to  be  exercised  in  t he  subsequent  treatment  of 
the  vegetable  and  mineral  substances  of  the  materia  medica.  Before 
pulverizing  a  substance  it  must  be  dried,  and  the  desired  fineness  of 
the  powder  determines  the  character  of  the  preliminary  treatment. 
In  order  properly  to  grind  or  powder  substances  upon  the  large  scale, 
special  knowledge  and  experience  are  required;  previous  acquaint- 
ance  with  the  methods  best  suited  to  accomplish  the  object  on  the 
small  scale,  while  useful  to  some  extent,  will  be  found  inadequate. 
If  a  drug  is  to  he  coarsely  ground,  the  necessity  for  thoroughly  dry- 
ing it  is  generally  not  so  pressing  as  when  a  fine  powder  is  to  be 
mad*- of  the  substance  ;  drugs  containing  volatile  oils  are  apt  to  be 
rendered  worthless  if  they  are  dried  sufficiently  to  enable  them  to  be 
ground  to  a  line  powder.  Myrrh,  cloves,  cubebs,  nutmegs,  etc., 
afford  good  illustrations  of  this;  hence  these  drugs  are  preferred 
when  coarsely  powdered.  Within  the  last  few  years  an  important 
change  in  pharmaceutical  practice  in  this  respect  has  been  effected, 

and  preparations  in  which  formerly  very  line  powders  were  directed 
:nc  now  ordered  to  he  made  from  coarse  powders  J  the  processes  for 
extracting  the  soluble  principles  having  been  greatly  improved,  the 
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Fig.  227 


necessity  no  longer  exists  for  using  the  very  fine  powders,  and  hence 
volatile  principles  are  not  sacrificed. 

Drug  Mills 
The  buhrstone  mill  is  very  extensively  employed  in  drug  milling. 
There  are  two  kinds,  termed  respectively  under  runners  and  upper 
runners.  The  principle  upon  \\  bleb  this  mill 
operates  is  that  of  reducing  the  substance  to 
particles  by  the  friction  and  contusion  thai 
follow  the  delivery  of  the  substance  in  the  con- 
tracted space  formed  by  a  rapidly  revolving 
stone  disk,  brought  in  nearly  close  contact 
with  a  similar  disk  which  is  stationary.  In 
the  under  runners  the  upper  stone  is  sta- 
tionary and  the  lower  stone  revolves,  the 
upper  stone  having  a  central  circular  opening 
through  which  the  substance  is  fed,  as  shown  in 
Fig.  227, the  under  stone  being  connected  with 
the  shaft.  In  the  upper  runners  the  lower 
stone  is  stationary,  the  upper  stone  being  per- 
forated as  in  the  under  runners.  In  both, 
the  stones  revolve  horizontally.  The  stone 
used  must  be  very  hard.  The  best  buhr- 
mill  stone  is  obtained  from  the  old  and  celebrated  quarries  of  La  Ferte- 
sous-Jouarre,  in  France.     The  surfaces  of  the  millstones  are  crossed 

Fig.  228 


Buhrstone  mill 


with  "furrows."  which  pass  from  the  centre  to  the  circumference,  as 
shown  in  Fig.  228.     The  object  of  the  furrows  is  to  provide  a  means 
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for  the  passage  of  the  ground  particles  to  the  outer  circumference  and 
to  the  trough.  This  is  accomplished  through  the  centrifugal  force 
and  current  of  air  caused  by  t he  rapid  revolution  of  the  stone  in 
motion.  The  fineness  of  the  powder  is  regulated  by  raising;  or  lower- 
ing one  of  the  stones,  this  of  course  increasing  or  decreasing  the  space 
between  them  ;  the  character  of  the  powder  is  also  influenced  by  the 
dressing  of  the  stone.  Fig.  227  illustrates  one  of  the  best  of  the 
buhrstoue  mills, — Munson's  under  runner. 

Roller  mills  operate  by  crushing,  or  crushing  and  cutting,  the  sub- 
stance. In  their  simplest  form  they  consist  of  two  smooth  faced  iron 
rollers  revolving  in  opposite  directions,  which  can  be  brought  into 
close  contact  by  regulating  screws.  The  principle  has  been  extended 
and  improved  in  modern  milling,  so  that  for  grinding  certain  drugs 
this  mill  gives  excellent  results.  The  rollers  are  now  made  of  steel, 
chilled  iron,  or  biscuit  (porcelain),  and  are  corrugated  or  ribbed  to 
suit  special  purposes.    The  sections  of  these  corrugatious  are  serral  ed, 


Fig.  229 


Fig.  230 


Fig.  231 


Fig.  232 


Chasers  (carved 
grinding  surface) 


undulated,  or  crenated. 
The  rollers  revolve  in  the 
same  direction  or  in  oppo- 
site directions,  and  at  equal 
or  different  speeds.  Fig. 
229  shows  the  position  of 
the  grooved  rollers,  and 
Fig.  230  shows  a  sectional  view  of  the  same.  Corrugated  roller  mills 
are  used  in  grinding  drugs,  but  they  are  much  more  largely  employed 
in  flour  mills. 

Chaser  mills  are  so  called  because  two  heavy  granite  stones. 
mounted  like  wheels  and  connected  by  a  short  horizontal  shaft,  are 
made  to  revolve  or  chase  each  other  upon  a  granite  base  |  see  Fig. 
231).  The  stones  are  discoid,  and  the  grinding  surfaces  are  the  oir- 
CUmferenl  ial  edges  of  the  stones  and  the  surface  of  the  granite  base  ; 
an  iron  cylinder,  called  a  '-curb."*  surrounds  t  he  circular  base,  and  a 
"scraper,"  made  of  iron  and  adjusted  at  an  angle,  is  connected  with 
the  shaft.      It  is  evident  thai    if  the  substance  to   be   powdered    is  de 

livered  upon  the  granite  base  in  the  path  of  the  rapidly  revolving 

stones  it   must  speedily  be  reduced  to  powder,   not  only  on  account  of 
the  crushing  weight  of  the  heavy  stones,  but  also  because  of  the  attri 
t  ion  caused  by  t  he  outer  edge  of  t  he  stone  t  ravelling  I  h rough  a  longer 
distance  than  the  inner  edge.       In  some  mills  the  stones   having  flat, 

grinding  surfaces  have  been  replaced  by  stones  having  curved  sur- 
faces, and  the  flat  base  by  a  circular  gutter  curved  to  correspond  with 
that  of  the  surface  of  the  stone.      In   this  way  the  grinding  surfaces 
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Fig.  233 


have  been  greatly  increased  and  rapid  pulverization  facilitated.  Fig. 
232  shows  the  shape  of  the  stones  of  t'his  form  in  use  in  Squibb's 
drug  null.  In  practice  the  chasers  are  enclosed  in  a  tight  box  or 
small  room,  closed  with  air  tight  doors,  and  the  snbstanee  to  be  pow- 
dered is  fed  in   from  the  top  by  an  elongated  funnel,  the  sport   of 

which  delivers  the  material  im- 
mediately upon  the  path  of  the 

stones.  The  height  of  the  curb 
is  increased  by  pasting  heavy 
paper  around  it,  and  the  fineness 
of  the  powder  is  influenced  by 
the  height  of  the  curb.  The  rev- 
olution of  the  chasers  produces 
an  upward  current  of  ail'  :  this 
carries  over  the  lighter  pari  ides, 
which  fall  outside  the  curb  and 
are  subsequently  collected  as  a 
fine  powder;  those  particles 
which  are  larger  are  of  course 
heavier  and  cannot  rise  to  the 
height  of  the  curb,  but  fall  back 
under  the  stones  to  be  reground. 
In  this  way  refractory  substances 
can  be  reduced  to  very  tine  pow- 
der.    Chasers  are  more  largely 

employed  in  making  "  dusted"  or  very  fine  powders  than  any  other 

form  of  pulverizing  apparatus. 

Pebble  Mills. — These  mills  are  operated  on  the  principle  of  attrition, 

the  grinding  being  effected  by  bringing  the  substance  in  contact  with 

"pebbles"  of  flint  or  porcelain  balls  confined  in  jars  or  cylindrical 

Fig.  234 


Single  jar  mill 


Doable  Jar  mill 


vessels  which  are  caused  to  revolve  at  a  regulated  speed.     The  advan- 
tages of  such  mills  is  that  they  afford  a  large  grinding  surface  within 
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a  limited  space.  They  are  cleanly  in  their  action,  economical,  and, 
on  account  of  the  simplicity  of  their  construction,  not  liable  to  get 
out  of  order.  Much  depends,  however,  upon  the  hardness  of  Ihe 
pebbles;  for  it  must  be  seen  that  these  are  continually  operating 
against  each  other  while  in  action,  particularly  if  care  is  not  used  iu 
••  feeding"  the  mill  frequently.  Such  mills  are  adapted  for  grinding 
friable  substances,  extracts,  chemicals,  etc.  Fig.  233  shows  a  sec- 
tional view  of  a  single  jar  mill.  Pig.  234  illustrates  the  double  jar  mill, 
while  in  Fig.  235  three  batteries  of  laboratory  mills  are  shown.  The 
advantage  of  this  combination  is  that  four,  six,  or  a  dozen  different 
substances  may  be  ground  at  one  time,  and,  as  it  is  not  necessary  to 
put  a  definite  weight  in  each  jar,  the  quantity  can  be  made  to  suit 
the  demand. 

Mills  with  Iron  Grinding  Surfaces. — Many  mills  have  been  con- 
structed from  time  to  time  to  suit  special  purposes.     These  cannot 

Fig.  235 


Batti  r)  of  pebl  le  mills 
be   noticed  at    length    in  a  work  having  the  scope  of  the  present  One. 

Barrel  mills  have  been  \\^-<\.  These  consisl  of  strong  barrels  lined 
with  sheet  iron,  supported  by  strong  iron  shafts  attached  to  the  heads. 
The  substance  to  be  comminuted  is  placed  in  the  barrel,  and  large 
round  iron  balls,  like  cannon  bulls,  are  introduced.  Upon  revolving 
the  barrel  rapidly,  disintegration  is  '•fleeted.  This  principle  is  used 
also  in  pulverizing  dried  extracts  and  friable  substances.  A  hollow 
circular  iron  ring,  having  a  diameter  slightly  larger  than  thai  of  the 
cannon  ball  which  is  placed  inside  with  the  charge  of  substance  i<>  be 
powdered,  is  made  to  revolve  rapidly  ;  the  inertia  of  the  cannon  ball 

and  the  friction   render  its  Speed    less  than   that  of  the  ring,  and   the 
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Fig.  236 


Mead's  disintegrator 


substance  is  quickly  ground.  The  Bogardus  mill  is  constructed 
on  a  very  ingenious  principle.  The  grinding  surfaces  are  two  hori- 
zontal chilled  iron  plates,  the  lower  one  revolving,  the  upper  one 
stationary  ;  both  have  corrugations  having  sharp  edges,  arranged  con- 
centrically. The  peculiarity  of  this  mill  is  that  the  eentres  of  1 1n- 
grinding  plates  are  not  directly  over  each  other  as  in  bnhrstone 
mills,  but  the  centre  of  the  lower  plate  is  placed  a  low  inches  to  one 
side;  by  this  arrangement  the  substance  to  he  ground  is  caught  by 
the  ring  edges  of  the  revolving  plate  and  dashed  against  the  cutting 
edges  of  the  stationary  upper  plate  at  an  angle,  the  effect  being  to 
incise  it  as  if  cut  with  scissors  and  crush  it 
at  the  same  time. 

Mead? 8  disintegrator  differs  from  the  mills 
thus  far  considered  in  the  principle  of  con- 
struction, in  the  character  of  the  grinding 
surfaces,  and  in  its  method  of  operation.  The 
grinding  is  effected  by  hardened  steel  beaters 
riveted  to  a  steel  disk,  which  revolves  verti- 
cally between  corrugated  rings  ;  the  heaters 
are  placed  on  the  side  of  the  disk  nearest  t<  1 1  he 
feeding  trough,  and  catch  the  material  as  it 
enters  the  mill,  beating  it  with  great  force  against  the  corrugated 
rings  until  it  is  tine  enough  to  pass  between  the  disk  and  the  face  of 
the  rings  ;  as  soon  as  it  passes  here,  it  is  on  the  side  of  the  mill  from 
whence  it  is  discharged,  and  all  that  is  tine  enough  is  immediately 
driven  out  by  the  beaters  on  the  back  of  the  disk.  That  portion  of 
the  substance  which  is  not  fine  enough  is  caught  by  the  beaters  and 
beaten  against  the  screens  until  sufficiently  fine  to  pass  through. 
The  screens  are  two  inches 
in  width,  and  extend 
around  three-fourths  of 
the  diameter  of  the  mill. 
They  are  made  of  square 
steel  bars,  and  present  a 
grinding  surface  to  the 
beaters,  but  there  is  suf- 
ficient space  between  them 
to  permit  the  passage  of 
fine  particles.  The  sub- 
stance, as  it  is  ground, 
falls  into  a  receiving  box 
below  the  mill,  or  is  dis- 
charged through  the  floor 
into  a  room  below.      ( >ne 

.     .,  Jlax  mill 

prune  requisite  in  run- 
ning this  mill  is  high  speed.  The  disk  must  make  three  thousand 
revolutions  a  minute.  The  disintegrator  is  capable  of  grinding  one 
hundred  and  fifty  pounds  of  Ignatia  bean,  or  six  hundred  pounds  of 
wild  cherry  bark,  in  one  hour.  Pig.  L'.'W  gives  an  illustration  of 
the  mill,  while  Fig.  237  shows  an  enlarged  view  of  the  revolving 
disk  and  a  section  of  the  screens  immediately  above, 

The  Max  mill  (Fig.  238)  made  by  the  Abbe  Engineering  Company. 


Fig.  238 


Revolving  disk  and  screens 
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like  Mead's  disintegrator,  acts  on  the  principle  of  percussion.  Power 
is  conveyed  by  a  vertical  shaft,  to  which  is  attached  a  carrier  pro- 
vided with  hard  steel  beaters,  and  as  the  substance  is  fed  into  the 
mill  it  is  thrown  by  centrifugal  force  against  a  corrugated  hard  iron 
plate,  the  particles  at  the  same  time  being  thrown  into  violent  eon- 
tact  with  each  other.     Coarse  or  fine  powders  can  be  made  at  will. 

Hand  Mills 

It  is  more  difficult  to  construct  a  drug  mill  for  the  general  use  of 
the  pharmacist  than  one  for  the  special  purposes  of  a  drug  miller. 
The  latter  has  the  choice  of  a  buhrstone  mill,  chaser,  disintegrator, 
iron  mill,  etc.,  which  he  can  adjust  to  suit  the  character  of  the 
substance  he  desires  to  grind.  The  pharmacist's  drug  mill,  on  the 
other  hand,  is  expected  to  do  all  kinds  of  work  rapidly  and  well. 
It  must,  therefore,  be  capable  of  ready  adjustment,  possess  dura- 
bility, and  have  cutting  surfaces  not  quickly  dulled,  and  working 
parts  not  liable  to  get  out  of  order. 

It  is  not  easy  to  realize  that  every  medicinal  substance  has  an  indi- 
viduality of  its  own,  but  he  who  neglects  the  study  of  the  physical 
characters  of  the  substances  of  the  materia  medica  can  never  expect 
to  overcome  successfully  the  obstacles  which  stand  in  the  way  of  dis- 
integration. Hand  drug  mills  may  be  divided  into  three  classes  :  1. 
Those  having  vertical  grinding  surfaces.  2.  Those  having  horizontal 
grinding  surfaces.  3.  Those  having  conical  grinding  surfaces.  They 
have  the  following  points  in  common  :  iron  is  the  principal  material 
of  construction,  the  grinding  surfaces  are  of  hardened  iron  or  steel 
and  consist  of  teeth  arranged  in  concentric  rows,  and  the  regulation 
of  the  fineness  of  the  powder  is  effected  by  a  screw  or  screws,  by 
which  the  plates  are  made  to  approach  or  recede  from  each  other. 

1.  Hand  Drug  Mills  with  Vertical  Grinding  Surfaces 

Swift's  Mill  (old  style). — This  hand  mill  has  been  in  use  Longer 
than  any  other  in  the  American  market.  Its  introduction  marked  an 
era  in  the  history  of  pharmacy,  and,  although  superseded  now  by 
greatly  improved  mills,  it  is  still  remembered  with  grateful  reelings  by 
those  of  the  present  generation,  who  had  been  previously  accustomed 
to  laborious  mortar  practice.  In  this  mill  there  are  two  vertical  grind- 
ing plates,  one  of  which    is  stationary,  while  the  other   is  connected 

with  the  horizontal  revolving  shaft  :  a  conical  breaker  is  also  attached 

to  the  shall,  and  when  in  position  it  is  immediately  below  the  lower 
opening  of  the  hopper:  a  fly  wheel  with  a  handle  is  bolted  to  the 
outer-  end  of  the  horizontal  shaft,  and  furnishes  the  power  required. 
The  teeth  are  of  iron  and  arranged  in  concentric  rows,  and  the  plates 
are  made  to  approach  each  other  or  to  separate  b\  ;in  adjust  ing  screw. 

rHie  supports  of  the  mill  are  of  ash  or  oak,  and  are  durable  and  firm. 
The  principal  disadvantages  of  (his  mill  are  the  difficulty  of  cleaning 
it,  its  Blow  action,  its  Liability  to  become  clogged,  and  the  absence  of 

a  tight    bOZ  01  drawer   to   receive  the  ground    drug.      Two   improve 
meiils  bAVe  Imm-ii  made  in  the  Swift's  new  s1\  le  mills.       lu  one  the  fly 

wheel  has  been  made  Larger  and  heavier,  in  the  other  a  double  fly 
wheel  baa  been  attached. 
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Fig.  239 


Trocmner's   Mill,  while  constructed   upon   the   same   principle  a« 
Swift's,  is  much  more  thorough  in  its  action,  and  requires  Less  labor 

to  operate  it,  than  Swift's  mill  (old  style).  It  lias  vertical  plates,  B 
thuinl)  screw  to  regulate  the  fineness  of  the  powder,  a  heavy  flywheel, 
and  a  close  fitting  drawer  to  receive  the  powdered  drug.  It  is  not  ><> 
easily  cleaned,  however,  as  the  next  mill  to  be  mentioned. 

The  Enterprise  Mill.— 
The  introduction  of  this 
mill,  in  1875,  gave  an  im- 
petus to  the  manufacture 
of  hand  drug  mills  which 
is  still  felt.  The  appli- 
cat  ion  of  several  new  prin- 
ciples, and  the  extension 
and  improvement  of  some 
valuable  old  ones,  at 
once  gained  the  attention 
of  practical  pharmacists. 
The  great  advantage  pos- 
sessed by  this  mill  over 
those  in  the  market  at  the 
time  it  was  introduced  was 
the  ease  with  which  the  in- 
terior and  the  working 
parts  could  be  reached. 
The  principle  of  support- 
ing the  grinding  plates 
upon  a  horizontal  shaft,  to 
the  extremities  of  which 
heavy  fly  wheels  were  at- 
tached, and  providing  a 
means  for  lifting  all  the  working  parts  out  of  the  interior  to  facilitate 
their  cleaning,  were  novel  features.  Fig.  23!>  so  thoroughly  illustrates 
this  mill  that  it  is  hardly  necessary  to  dwell  upon  its  other  features. 
The  left  hand  grinding  plate  revolves, 
being  geared  to  the  shaft,  while  the  one 
on  the  right  hand  is  stationary.  When 
in  position  for  grinding  they  are,  of 
course,  nearly  in  contact.  The  opening 
of  the  interior  is  effected  by  simply 
turning  the  thumb  screw  in  front.  A 
smaller  mill  is  shown  in  Pig.  240.  It 
is  very  conveniently  used  at  the  dis- 
pensing counter. 

The  small  mill,  made  by  the  A.  AW 
Straub  Co.,  of  Philadelphia,  shown  in 
Fig.  241,  is  very  useful  at  the  counter 
of  the  pharmacist  for  grinding  small 
quantities  of  drugs;  the  plates  and 
crushers  are  also  shown.  Ball  hearings  are  lised  to  facilitate  easy 
running.  The  adjustment  for  making  coarse  or  line  powders  can  be 
quickly  changed,  and  it  is  the  best  small  mill  in  use. 


Enterprise  drug  mill 


Ft.;.  240 


Drug  mill  (dispensing) 
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2.  Hand  Drug  Mills  having  Horizontal  Grinding  Surfaces 

Thomas's  Mill. — This  was  one  of  the  first  hand  drug  mills  made  upon 
this  principle.  There  are  two  horizontal  grinding  plates,  the  lower 
one  revolving  and  the  upper  one  stationary.  A  vertical  shaft,  which 
is  geared  to  a  horizontal  shaft  by  bevel  wheels,  communicates  the 
power  to  the  lower  plate  upon  revolving  the  11  y  wheel.     The  absence 

Fig.  241 


oo 


Quaker  City  F.  No.  4  mill 


I'l.it'  -  and  rnir-hiTB 


of  a  closed  receptacle,  and  the  difficulty  of  quickly  cleaning  the 
grinding  surfaces,  are  the  principal  objections  to  this  mill. 

Swiff  s  B  Mill. — This  is  a  comparatively  new  mill,  very  different  in 
appearance  from  the  old  Swift's  mill,  and  different  in  principle.  The 
grinding  plates  are  horizontal,  the  lower  one  revolving,  while  the 
upper  one  is  stationary  and  forms  the  lower  part  of  the  hopper.  It 
has  two  fly  wheels,  but  the  receptacle  for  the  powder  is  an  open  one. 
A  valuable  feature  of  the  Enterprise  mill  is  present  here, — i.e.,  that 
of  opening  horizontally  in  the  centre.  The  fineness  of  the  powder  is 
regulated  by  raising  or  lowering  the  lower  plate  by  the  thumb  screw. 

3.  Hand  Drug  Mills  having  Conical  drinding  Surfaces 

The  principle  of  construction  in  these  mills  is  probably  the  best, 
because  it  avoids  the  fault  of  those  constructed  on  the  vertical  plate 
principle,  that  of  permitting  particles  to  drop  into  the  receptacle  before 
they  are  finely  ground,  and  also  the  fault  of  the  horizontal  plate  mills, 
which  may  hold  the  ground  particles  too  long,  often  until  clogging 
results.  The  conical  plate  mill,  if  properly  constructed,  leaves  little 
to  be  desired. 

fiance's  Mill  is  made  on  this  principle.  Formerly,  the  objection  to 
this  mill  was  the  loss  of  time  and  labor  consumed  in  getting  it  apart. 

This  has  been  obviated  by  the  introduction  of  the  principle  of  open- 
ing it  horizontally  with  the  same  kind  Of  thumb  screw  and  hinge  that 
is  used  in  the  Enterprise  mill.  The  Bance  mill  is  better  adapted  for 
heavy  work  I  lian  any  ot  her  of  the  hand  drug  mills,  and,  if  desired,  a 
Im-.H  and  pulley  can  be  attached  for  steam  power.  The  lower  plate  is 
conical  in  shape,   the  summit   being  elongated  into  a  breaker  ;    the 
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teeth  are  arranged  in  consecutive  rows,  a  scraper  being  attached  to 
the  under  surface  of  the  lower  plate  :  the  upper  grinding  surface  ifi 
situated  upon  the  lower  surface  of  the  hopper,  and  corresponds  in 
shape  and  in  the  arrangement,  number,  and  size  of  teeth  with  the 
surface  of  the  lower  plate.  The  revolving  plate  is  attached  to  the 
upright  shaft  by  a  simple  key  ;  this  permits  the  easy  removal  of  the 
plate  when  the  mill  is  to  be  cleaned,  yet  holds  it  securely  when  in 
operation.  Power  is  communicated  by  means  of  two  shafts  at  right 
angles,  geared  with  bevel  cog  wheels.  The  fineness  of  the  powder  is 
regulated  by  a  thumb  screw  at  the  base,  which  elevates  the  revolving 
plate.  The  support  to  the  mill  is  a  strong  iron  frame,  which  is  cast 
in  one  piece,  and,  although  the  mill  has  but  a  single  fly  wheel,  this  is 
partially  compensated  for  by  the  length  of  the  bearing  for  the  hori- 
zontal shaft.  Figs.  242  and  243  show  the  form  which  is  de- 
signed to  be  bolted  to  the  working  table  or  counter;  the  new  form, 
in  which  the  mill  is  mounted  on  a  box  stand,  may  be  preferred  by 


Fig.  242 


Fig.  242a     Fig.  2426 


Fig.  243 
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Hance  mill  Lower  plate        L'ppor  plate  Ban 

some.  Fig.  2426  shows  the  upper  grinding  plate  and  Fig.  212'/ the 
lower  plate;  a  feeder  is  shown  lying  upon  the  counter,  which  ie 
fastened  to  the  upper  portion  of  the  lower  plate  by  ts  set  screw,  s«> 
that  seeds  and  similar  drugs  may  be  automatically  fed  to  the  mill. 

General  Rules  for  operating  Hand  Mills. —  Much  <>f  the  dissatis- 
faction experienced  in  operating  hand  mills  has  arisen  from  improper 
methods  of  using  them,  or  from  failure  to  measure  accurately  the 
degree  of  resistance  to  disintegration  possessed  by  the  substance  to 
be  ground.  One  of  the  first  requisites,  as  before  mentioned,  is  t«i 
dry  the  substance  as  perfectly  as  its  physical  character  will  permit 
without  injuring  it.  If  coarse,  bulky,  fibrous  roots,  barks,  or  similar 
substances  are  to  be  ground,  they  must  first  be  cut  or  bruised.  Rfosl 
substances  are  ground  with  less  labor  if  they  are  first  passed  through 
the  mill  with  the  coarse  adjustment,  returning  the  portion  which  is 
sifted  out,  for  regrinding,  after  setting  the  plates  more  closely  together. 
This  plan  is  repeated  until  the  whole  is  ground.     (  tare  should  be  taken 
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not  to  feed  the  substance  into  the  hopper  faster  than  it  can  be  ground. 
The  desire  to  get  through  quickly  is  the  most  frequent  cause  of  clog- 
ging the  mill,  and  when  this  occurs  much  time  is  lost,  and  the  oper- 
ator is  strongly  reminded  of  the  well  worn  proverb  about  undue 
haste.  If  a  considerable  quantity  is  to  be  ground,  two  persons  can 
operate  the  mill  more  economically  than  one, — one  feeding  the  mill 
carefully,  the  other  supplying  the  physical  labor,  and,  after  the  expi- 
ration of  a  given  time,  exchanging  places.  Good  judgment  is  neces- 
sary in  determining  the  rapidity  with  which  substances  can  be  fed 
into  the  hopper.  Kesinous  or  oily  drugs,  or  substances  which  soften 
by  heat,  require  very  careful  treatment  and  cannot  be  fed  rapidly  ; 
dry  ligneous  barks  or  roots,  on  the  other  hand,  can  be  fed  as  rapidly 
as  the  extent  of  grinding  surface  of  the  mill  and  the  muscle  of  the 
operator  will  permit.  The  mill  should  be  thoroughly  cleaned  after 
each  operation,  particular  attention  being  given  to  the  grinding 
plates.  In  the  case  of  substances  which  form  hard  lumps  by  heating 
or  clogging  up  the  plates,  the  quickest  way  is  to  use  boiling  water  to 
soften  or  dissolve  the  lumps  ;  the  plates  should  then  be  quickly  dried, 
to  prevent  rusting.     By  running  sawdust  or  rice  chaff  through  a  mill. 

Fig.  244  Fig.  245  Fig.  246 


Trituration  Spiral  track  of 

the  pestle 

after  an  odorous  drug  has  been  ground,  it 

may  be  speedily  cleaned  and  freed  from  odor.  Mortar  for  trituration 

Trituration  is  the  process  of  reducing  substances  to  fine  particles 
by  rubbing  them  in  a  mortar  with  a  pestle.  The  pestle  is  given  a 
circular  motion,  accompanied  by  downward  pressure,  and  the  most 
effective  method  of  using  the  pestle  is  to  begin  in  the  centre  of  the 
mortar  and  describe  a  circle  of  small  diameter  with  the  pestle  on  the 
substance,  and  gradually  increase  the  size  of  the  circle  with  each 
revolution  until  the  side  of  the  mortar  is  touched,  when  the  motion 
is  reversed  and  circles  continually  smaller  in  diameter  are  described 
until  the  centre  is  reached.  This  is  repeated  until  pulverization  is 
effected.  By  this  treatment  all  the  particles  Eire  brought  under  the 
action  of  the  pestle.  Fig.  2 1 1  shows  the  manner  of  holding  the 
mortar  during  trituration  and  Pig.  245.  the  spiral,  showing  the  direc- 
tion traversed   by  the   ]»estle  in  trituration  as  described  above.      The 

mortar  and  pestle  best  adapted  for  this  operation   have  the  shape 

shown  in  Fig.  246.  Mortars  with  pestles  having  flattened  ends  are 
the  best.       WedgWOOd    Ware    is   very    serviceable,    but     is    difficult    to 

keep  clean.      As  triturating  mortars  are   rarely  subjected   to  blows, 

porcelain  mortars  of  proper  shape  are  preferred,  one  of  the  prin- 
cipal annoyances  in  the  use  of  wedgwood  or  porcelain  mortars  and 

pestles  is  that  of  the  continual  loosening  of  the  handle  of  the  pestle. 
The  cement  employed  by  the  manufacturer  is  chiefly  rosin  of  bad 
quality,  and  in  using  the  pestle  the  particles  of  loosened  cement  often 
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Fm.  249 


drop  into  the  mixture  in  the  mortar  during  trituration.  The  best 
plan  is  to  pull  the  handle  out  of  the  pesl  le  entirely  as  soon  as  possible 
and  reset  it.  This  is  easily  done  by  heating  the  end  of  the  ] >«-s.t !«■  in 
a  sand  bath  until  the  cement  lias  softened  so  thai  the  handle  may  be 
extracted,  then  some  hot  cement  (good  sealing  wax  |  is  ponied  into 
the  pestle  hole,  and  the  wooden  handle  is  at  once  pressed  forcibly  in 
and  held  in  its  place  by  wedging  or  other  means  until  the  scaling  wax- 
has  hardened.  The  hard  rubber  handle,  which  is  made  to  screw 
accurately  into  the  pestle  (see  Fig.  247),  is  a  great  improvement  over 
the  ordinary  handle,  and  the  additional  cost  is  more  than  repaid  by 
the  comfort  of  using  it.  Where  trituration  is  combined  with  con- 
tusion, as  frequently  happens  iu  effecting  solutions  of  chemical  sub- 
stances, a  wedgwood  mortal-  of  the  shape 
Fig.  247  shown  in  Fig.  248  is  well  suited  for  the 
purpose.  The  selection  of  good  mortars 
and  pestles  is  frequently  overlooked 
amidst  the  many 
items  of  detail  in 
furnishing  a  phar- 
macy ;  but  few  im- 
plements bring  more  sat- 
isfaction to  the  operator 
than  good  mortars  and 
pestles.  It  is  a  safe  rule 
to  examine  every  purchase 
carefully  before  accepting 
it  finally,  to  see  whether 
the  pestle  fits  the  mortar 
accurately.  It  should 
have  as  much  bearing  on  the  interior  surface  of  the 
mortar  as  its  size  will  permit,  because  the  rapidity  of 
the  trituration  depends  largely  on  the  amount  of  con- 
tact of  the  surfaces.  The  use  of  a  round  surfaced 
pestle  in  a  flat  surfaced  mortar  is  just  as  great  a  waste 
of  labor  as  that  of  a  flat  surfaced  pestle  in  a  round  sur- 
faced mortar.  Trituration,  as  a  distinct  method  of 
preparing  a  class  of  preparations,  was  officially  rec- 
ognized in  the  U.  S.  Pharmacopoeia  of  L880,  and  a 
new  preparation,  Trituratto  Elatermi,  made  by  triturating  elaterin 
with  sugar  of  milk,  was  introduced. 

Fig.  249  shows  a  device  for  facilitating  trituration.  It  was  com- 
municated by  Charles  Rice,  and  is  simpler  and  more  effective  than 
similar  contrivances  which  have  been  described.  It  consists  of  an 
ordinary  mortar  and  pestle,  the  latter  having  been  lengthened  by 
cutting  down  the  mushroom  top  of  the  handle,  so  as  to  admit  of  its 
being  inserted  into  the  large  end  of  a  wooden  handle,  shaped  BOme 
what  like  a  ball  bat,  and  between  two  and  three  feet  long.  The 
upper  end  of  this  handle  should  be  about  an  inch  in  diameter,  and 
during  the  use  of  the  pestle  is  to  be  kepi  upright  and  Stead.}  1>>  pass 
ing  through  an  opening  in  a  piece  of  heavy  pasteboard  or  wood  which 
may  be  tacked  to  the  under  side  of  sonic  convenient  shelf.  The  mortar 
should  stand  on  a  counter  about  three   feel   from  the  floor,  and  the 
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upper  end  of  the  pestle  pass  through  a  shelf  above.  To  stop  the 
uoise  caused  by  the  pestle  striking  against  the  sides  of  the  opening,  a 
piece  of  sole  leather  is  attached  to  the  under  side  of  the  shelf  and  the 
pestle  passed  through  a  hole  in  its  centre.  This  also  serves  another 
purpose, — viz.,  when  it  is  necessary  to  raise  the  pestle  to  admit  of 
changing  or  stirring  the  contents  of  the  mortar,  the  leather  Mill  clasp 
the  enlargement  of  the  handle  so  as  to  suspend  the  pestle  securely  out 
of  the  way  of  the  hands.  In  using  the  apparatus,  one  hand  grasps 
the  handle  just  above  its  lower  end,  and  a  very  slight  effort  is  requi- 
site to  give  it  the  necessary  motion.  The  weight  of  the  handle  is 
usually  sufficient  to  insure  a  proper  degree  of  friction.  If,  however, 
more  pressure  is  desired,  the  pestle  can  be  weighted  by  slipping  a  per- 
forated weight  on  to  an  iron  pin  driven  in  the  top  of  the  handle. 

Mortars  and  pestles  are  sometimes  made  of  green  or  white  glass. 
The  former  are  to  be  preferred  because  they  are  stronger  ;  the  latter, 
however,  present  a  handsomer  appearance.  Glass  mortars  are  not 
adapted  to  the  continued  trituration  of  hard  substances.  They  are 
useful  only  in  dissolving  certain  chemical  substances  directed  in  pre 
scriptions,  like  corrosive  sublimate,  the  alkaloids,  etc.  It  is  best  to 
place  the  glass  mortar  over  a  dark  surface,  in  order  to  show  by  con- 
trast more  clearly  when  the  solution  of  the  white  object  is  effected. 

Fin    950 

Figs.  251,  252,  253 


Porcelain  mortar  and  pestle  Solid  handle  and  balanced  handle  spatulas 

Porcelain  mortars  and  pestles  (see  Fig.  250)  are,  however,  more 
generally  useful  as  solution  mortals.  Pestles  entirely  of  porcelain 
are  objectionable,  because  they  are  easily  broken. 

Spatulas. — The  process  of  trituration  as  ordinarily  performed  re- 
quires the  use  of  spatulas.  These  consist  of  flexible  steel  blades 
attached  to  handles,  and  in  trituration  they  serve  to  loosen  the  sub- 
stance as  it  becomes  packed  upon  the  sides  of  the  mortar.  Spatulas 
are  largely  used  in  extemporaneous  pharmacy,  and  they  will  be 
alluded  to  frequently  under  various  Special  heads  in  Part  V.  The 
blade  of  a  spatula  is  frequently  broken  when  too  innch  pressure  is 
applied,  but  if  the  broken  blade  remaining  in  the  handle  have  its 
sharp  corners  ground  off  upon  a  grindstone,  or  filed  off,  it  will  be 

just  as  useful  for  some  purposes  as  it   was  when  perfect. 

Spatulas  may  now  be  had  Of  excellent  quality,  and  greatly  improved 
in  style   over   those    formerly   used.      The   best    form    IS  the  balanced 

handle  spatula  i  sef  Pig.  252  ).     In  this  the  metal  of  the  handle  and 

thai  Of  the  blade  Bre  continuous  and  Of  the  same  width,  so  that  the 
annoyance  of  the  tang  becoming  loose  in  the  handle,  as  in  the  old 
Style  Spatulas,  is  avoided.  The  flat  metal  handle  is  enlarged  by  rivet- 
in-  smooth,  fiat  pieces  of  hard  wood  to  it  So  insure  convenience  in 
using.  The  balanced  handle  derives  its  name  from  the  fact  that  when 
Lying  upon  the  counter  the  weight  Of  the  handle  is  sufficient  to  over- 
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Fig.  254 


Spatula,  blade  coated  with  bard  rubber 


come  the  weight  of  the  blade,  so  that  contact  of  the  blade  with  the 
counter  is  prevented.  Solid  handled  spatulas  (see  Fig.  251 )  are  also 
made,  the  whole  being  of  one  solid  piece  of  metal,  and  the  handle 
being  nickel  plated.     A  pocket   spatula,  which  closes  like  a  clasp 

knife,  is  also  furnished  by  dealers. 

Fig.  254  shows  a  spatula  coated  with 
hard  rubber  for  making  ointments 
which  contain  corrosive  substances,  or 
substances  acting  on  steel.  Solid  hard 
rubber  spatulas  are  also  made. 
Sifting  is  the  process  of  passing  a  powdered  substance  through  the 
meshes  of  perforated  material  with  the  object  of  separating  the 
coarser  from  the  finer  particles.  Sieves  are  employed  in  this  process. 
The  frames  are  usually  round,  although  sometimes  they  are  oval, 
square,  or  rectangular.  The  ordinary  sieve  is  usually  made  by 
stretching  wire  gauze  over  a  flat  wooden  ring,  and  keeping  it  in  its 
place  by  slipping  over  it  a  narrow  wooden  ring  of  slightly  greater 
diameter,  which  is  tacked  securely.  Covered  sieves,  or  drum  sieves, 
have  tight  covers  for  the  top  and  bottom.  The  simplest  pharmaceu- 
tical sieves  for  general  use  are  obtained  by  making  five  rectangular 
frames,  each  four  inches  deep,  ten  inches  wide,  and  sixteen  inches 
long.  These  should  be  light  but  strong,  and  the  bottoms  covered 
with  brass  wire  gauze  of  different  degrees  of  fineness.  A  box,  ten 
inches  deep,  twelve  inches  wide,  and  twenty-two  inches  long,  with  a 
tight  cover,  is  provided  to  hold  the  sieves  and  prevent  dust  from 
escaping.  Two  cleats  are  nailed  horizontally  npon  the  sides  of  the 
box,  five  inches  from  the  top,  for  the  sieve  to  slide  upon,  and  a  hole 
is  cut  in  the  front  of  the  box  in  order  to  permit  a  handle,  with  a 
hook  at  the  end,  to  pass  through  and  be  attached  to  a  screw  eye  in 
the  front  side  ol  the  sieve  :  two 
large  corks  are  screwed  to  the 
back  of  the  sieve  at  either  end 
to  act  as  buffers.  The  pow- 
dered substance  is  introduced 
into  the  proper  sieve,  which  is 
placed  upon  the  cleats,  and  the 
handle  passed  through  the  hole 
and  hooked  to  the  sieve;  the 
cover  is  then  placed  in  position, 
and  the  sieve  pushed  backward 
and  forward,  touching  the  hack 
lightly. 

A    very    important    point, 
which    must    not    be    omitted 
after  sifting  substances,  is  the 
thorough  mixing  of  all  portions 
of  the  sifted  powder,  in  order 
that  each  part   of  the  finished   powder  may  have  a   uniform  com 
position.     The  starchy  portions  of  a  drug  will  be  powdered  more 
quickly  than  the  ligneous  portions,  and  will  usually  pass  through 
the  sieve  first  ;   hence  the  sifted  powder  must    always  he  thoroughly 
mixed.      Upon  the  small   scale   this  may  he  easily  effected  with  a 
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spatula  or  mortar  and  pestle  ;  upon  a  larger  scale  special  apparatus 
is  Deeded.  Pig.  255  shows  the  Jones's  mixer  and  sifter,  which  is 
well  adapted  for  smaller  operations  ;  the  principle  is  that  of  using  re- 
volving mixers  and  brushes.  A  perforated  metal  plate  forms  the  bot- 
tom of  the  sitter,  and,  when  mixing,  an  imperforated  plate  is  pushed 
over  the  perforated  plate,  so  that 
when  the  powder  is  thoroughly 
mixed  this  plate  can  be  pulled  out, 
and  the  powder  then  sifts  through 
the  perforated  plate  into  the  drawer 
below.  Hunter's  sifter  is  one  of 
the  most  effective  large  machines ; 
it  is  shown  in  Fig.  256.  In  this 
the  powder  is  sifted  in  the  cylindri- 
cal sieve,  and  adhering  particles  or 
small  lumps  are  brushed  through  by 
the  revolving  brushes;  the  revolv- 
ing spiral  mixers  in  the  large  box 
cause  the  particles  to  be  thoroughly 
mingled.  The  illustration  shows 
the  method  of  operating  so  well  that 
further  description  is  unnecessary. 
In  Fig.  257  is  seen  an  enclosed 
sifter  well  adapted  for  many  purposes,  while  Fig.  258  shows  a 
sectional  view  of  the  same  kind  of  sifter  for  smaller  operations. 
The  sieve  is  hemispherical  in  shape,  and  is  contained  in  a  tinned  iron 
scoop  (see  Fig.  259,  which  shows  the  end  view).  Two  circles  of 
stout  wire  are  soldered  to  a  central  axis  at  right  angles  to  each  other, 
and  the  axis  passes  through  the  tin  handle  and  terminates  in  a  crank. 
When  a  powder  is  placed  in  the  scoop,  and  the  wire  rings  are  made 
to  revolve  by  turning  the  axis  with  the  hand,  the  particles  of  powder 
are  rapidly  forced  through  the  meshes  of  the  sieve.     This  apparatus 
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Fig.  258 


Fig.  259 


Scoop  sifter 


Scoop  siftrr  store 
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Enclosed  sifter 


is  especially  useful  in  breaking  up   moistened 

lumps  in  powders  which  are  about   to  be  pereo 

lated.     i  See  Percolation. ) 

U.  S.  P.  Description  and  Standards. 
Fineness  of  Powder — The  fineness  of  powder  is  expressed,  in  the 
Pharmacopoeia,  either  by  descriptive  words  (generally  so  in  the  case  of 
brittle  or  easily  pill  veritable  substances),  or  in  terms  which  formerly  indi- 
cated the  number  of  meshes  to  a  linear  inch  of  the  sieve  through  which 
the  powder  will  pass.  The  corresponding  values, in  metric  terms,  are  now 
used  in  the  U.S.  1'.  IX  Standards  to  indicate  the  maximum  diameter  of 
the]  particles  which  will  pass  through  a  sieve  of  the  number  named. 
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This  was  considered  to  be  a  more  definite  standard  because  the  diam- 
eter of  the  wire  (gauge  number)  used  in  making  sieve  cloth  lias  an 
important  influence  upon  the  size  of  the  mesh,  and  the  thicknee 
the  wire  cannot  always  be  uniform  in  sieves  of  different  Bize  and  when 
made  for  various  purposes.     The  U.  S.  P.  standard  is  as  follow-: 

"A  powder  of  a  specified  number  must  meet  the  requirements  given 
below  for  that  number  of  powder,  but  the  larger  proportion  of  it  inu-t 
not  pass  through  a  sieve  of  a  lower  degree  of  fineness. 


Number  of  Powder 

No.  100 

No.  80 
Very  fine  powder 

No.  60 
Fine  powder 

No.  50 
Moderately  fine 
powder 

No.  40 
Moderately  coarse 
powder 

No.  30 

No.  20 
Coarse  powder 

No.  12 
Very  coarse  powder 

No  6 


jPowrder  has  a  fineness,  in  diam- 

!eter  of  particles,  less  than 

j  Powder  has  a  fineness,  in  diam- 

!  eter  of  particles,  less  than 

J  Powder  has  a  fineness,  in  diam- 

!  eter  of  particles,  less  than 

I  Powder  has  a  fineness,  in  diam- 
eter of  particles,  less  than 

Powder  has  a  fineness,  in  diam- 
eter of  particles,  less  than 

i  Powder  has  a  fineness,  in  diam- 

(eter  of  particles,  less  than 

I  Powder  has  a  fineness,  in  diam- 

!eter  of  particles,  less  than 

i  Powder  has  a  fineness,  in  diam- 

1  eter  of  particles,  less  than 

i  Powder  has  a  fineness,  in  diam- 

'eter  of  particles,  less  than 


Diameter  of  Particles 

£o.l4  millimeter. 
[0.17  millimeter. 
JO. 23  millimeter. 

0.28  millimeter. 

0.38  millimeter. 

[0.54  millimeter. 
'[  0.85  millimeter. 
11.47  millimeters. 
13.00  millimeters. 


Fig.  260 


The  degrees  of  fineness  defined  above  shall  be  such  as  are  determined 
by  sieving  tests  made  with  sieves  of  the  Standard  Screen  Scale  recom- 
mended by  the  Bureau  of  Standards." 

For  very  fine  powders,  bolting  cloth  is  used  for  the  sifting  medium ; 
and  when  acid  substances  are  to  be  sifted,  horsehair  sieves  are  used. 

Levigation  is  the  process  of  reducing 
substances  to  a  state  of  minute  division 
by  triturating  them  after  they  have  been 
made  into  a  paste  with  water  or  other 
liquid.  This  is  effected  in  a  shallow 
mortar  with  a  flat  surfaced  pestle,  or  upon 
a  ground  glass  slab  with  a  flat  surfaced 
glass  muller  (see  Fig.  200)  The  motion 
imparted  to  the  muller,  A.  closely  re- 
sembles the  figure  8  ;  this  is  frequently 
varied  with  that  of  elongated  circles  which  intersect  each  other,  the 
object  being  to  vary  the  motion  so  that  all  particles  of  the  powder 
may  be  brought  under  the  action  of  the  muller  upon  the  Blab  ( 1 
Certain  substances,  like  red  mercuric  oxide  and  nnc  oxide,  if  made 
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into  a  paste  with  alcohol  or  water,  arc  more  readily  reduced  to  fine 

powder  in  this  way  than  by  the  action  of  the  mortar  and  pestle.     The 

process  is  termed  porphyrization  when  performed  with  a  porphyry  slab 

and  muller. 

Elutriation  is  the  process  of  obtaining  a  substance  in  fine  powder 

by  suspending  an   insoluble  powder  in  water,  allowing  the  heavier 

particles  to  tall  to  the 

bottom    of   the    ves- 
sel, and  decani  Lng  the 

liquid  containing  the 

lighter  particles  into 

another    vessel,    and 

there  collecting  i  hem. 

It  is  water  sifting  prac- 
tically,   where' ii    the 

superior   gravity    of 

the  larger  pari  <   les  is 

used  as  a  means  of 

separating  them  IV  iin 

the     smaller.        F  g. 

261  illustrates  elul  ri- 

atiou.    The  stopco 

on    the    side    of    me 

tank  are  intended  to 

be  used  for  drawing 

off  a  portion  of  the 

liquid  after  the  hea- 
vier   particles    have 

subsided  ;  this  liquid 

may  be  transferred  to 

another  tank  to  finally 

permit  the  fine   particles  to  settle 

illustration  of  an  elutriated  powder. 

Trochiscation  is  the  process  of  making  the  pasty  mass  or  magma 

obtained  by   elutriation  into  dry,  conical  masses.       This  is   usually 
p      262  accomplished  by  the  use  of  the 

little  apparatus  shown  in  Fig. 
2G2.  This  consists  of  a  tinned 
iron  cone,  supported  in  a  circular 
wooden  frame  which  has  one 
short  wooden  leg  and  a  handle. 
A  Blab  of  chalk  or  other  porous 
substance  is  provided,  and  after 

tilling   the   cone   with    the    pasty 

mass  the  handle  is  token  in  the 

hand  and  the  leg  of  the  frame  is 
tupped  gently   upon   the  slab  <>l 
chalk.      The  shock  causes  a  coni- 
cal  mass  of  the  substance  to  fall 

upon  the  slab,  whereupon  the  moisture  present  soon  becomes  absorbed, 

so  that    the   little  cone  dries  quickly.       A    succession  of  taps,   with  a 

slighl  lateral  movement,  deposits  the  cones  in  regular  rows,  and  when 


Elutriating  apparatus 

Prepared  chalk  is  a  familiar 
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the  slab  is  full  the  first  cones  are  found   to   be  dry   enough  to   be 
transferred,  and  all  will  soon  be  in  the  same  condition.     Chalk,  bis 
muth,  lake,  and  other  insoluble  powders  are  formed   into  conical 
nodules  in  this  way. 

Pulverization  by  intervention  is  the  process  of  reducing  substances 
to  powder  through  the  use  of  a  foreign  substance,  from  which  the 
powder  is  subsequently  freed  by  some  simple  method.  No  general 
process  can  be  given  for  this  method  of  pulverization,  as  the  character 
of  the  substance  must  determine  the  method.  The  metal  gold  may 
be  powdered  by  rubbing  gold  leaf  in  a  mortar  in  contact  with 
potassium  sulphate.  The  latter  is  subsequently  dissolved  out  with 
water.  Camphor  maybe  pulverized  through  the  addition  of  a  few 
drops  of  alcohol,  chloroform,  or  other  solvent.  The  foreign  substance 
in  this  case  is  disposed  of  through  evaporation.  Metallic  tin  may  1>«- 
granulated  by  melting  it  and  agitating  it  in  a  box  containing  powdered 
chalk.  The  latter  is  subsequently  dissolved  out  with  diluted  acetic 
acid.  Phosphorus  may  be  pulverized  by  placing  it  in  water  contained 
in  a  small  flask,  then  heating  the  water  gradually  until  the  phosphorus 
is  melted,  and  shaking  the  flask  while  the  phosphorus  is  cooling. 
The  agitation  in  the  presence  of  water  keeps  the  particles  from 
cohering. 
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QUESTIONS   ON  DESICCATION   AND  COMMINUTION 

What  is  desiccation?     (See  page  184.)     What  are  the  objects  of  desiccation? 
How  may  roots,  herbs,  and  leaves  be  conveniently  dried  on  the  large  scale? 
What  is  meant  by  "gruffs"?     What  use  is  made  of  "gruffs"? 
Why  is  myrrh  in  substance  and  not  in  fine  powder  directed  for  making  tincture 

of  myrrh? 
What  is  comminution?     (See  page  189.)     What  are  the  objects  of  comminution? 
How  may  roots,  barks,  etc.,  be  conveniently  cut?     How  upon  the  large  scale? 
How  may  drugs  be  most  conveniently  bruised  or  contused? 
When  it  becomes  necessary  to  use  an  iron  mortar  and  pestle  for  a  considerable 

length  of  time,  how  may  the  labor  of  lifting  the  pestle  be  lessened? 
For  what  purposes  are  wooden  mortars  used?  t 

For  what  purposes  are  marble  mortars  used? 
In  using  marble  mortars,  what  precautions  arc  necessary? 
What  is  the  difference  between  grinding  and  pulverizing? 
What  drugs  are  most  injured  by  drying? 
What  is  a  buhrstone  mill? 

What  two  varieties  are  there,  and  what  are  they  called? 
What  is  the  peculiarity  of  each? 

What  are  roller  mills?     What  are  the  rollers  usually  made  of? 
What  is  the  form  of  the  rollers? 

What  are  chaser  mills?     How  are  the  stones  arranged? 

How  are  powders  of  greater  or  less  degrees  of  fineness  obtained  from  chaser  mills? 
What  is  a  "jar  mill"  or  a  "pebble  mill"?     For  what  kind  of  grinding  is  it  used? 
What  are  barrel  mills? 

How  is  the  "Bogardus"  mill  constituted,  and  what  is  its  peculiarity? 
What  is  Mead's  disintegrator?     What  is  requisite  in  running  this  mill? 
Describe  the  Max  mill.     What  three  classes  of  hand  mills  are  there? 
Describe  Swifts  mill  (old  style). 

What  improvements  have  been  made  in  the  new  style  Swift's  mill? 
Describe  Troemner's  mill    Describe  the  Enterprise  mill.    What  are  its  advantages? 
Describe  the  Quaker  City  mill  and  what  are  its  advantages? 
Describe  Thomas's  mill.     What  are  the  principle  objections  to  this  mill? 
Describe  Swift's  B  mill.     Describe  Hance's  mill. 
Is  Hance's  mill  best  adapted  for  light  or  heavy  work? 
What  are  the  most  usual  difficulties  met  with  in  operating  hand  mills? 
How  may  these  be  obviated? 

What  is  a  good  method  of  cleaning  a  mill  after  an  odorous  drug  has  been  ground? 
What  is  trituration? 

What  shaped  mortars  and  pestles  are  best  adapted  to  the  purpose  of  trituration? 
What  objection  is  there  to  the  ordinary  pestle  of  porcelain  or  wedgwood  mortars? 
How  is  this  best  remedied? 

Is  the  hard-rubber  handle  any  better,  and  if  so,  why? 
What  preparation,  called  a  "trituration,"  is  official  in  the  U.  S.  P.? 
Describe  a  device  for  facilitating  trituration. 
What  is  the  objection  to  glass  mortars  and  pestles? 
Which  are  most  useful, — mortars  and  pestles  of  porcelain,  white  glass,  or  green 

glass,  and  why? 
What  is  a  spatula,  and  what  is  its  best  form? 
For  what  are  hard  rubber  spatulas  useful? 
How  is  the  process  of  sifting  accomplished? 

Why  is  it  important  to  thoroughly  mix  powders  which  have  been  ground  ami  sifted'.' 
Describe  Jones's  mixer  and  sifter.     Describe  Hunter's  sifter. 
How  are  the  degrees  of  lineness  of  powders  designated  in  the  ['.  S.  1'.'.' 
How  many  degrees  of  fineness  are  so  designated? 
\\  h.it  is  meant  by  a  very  fine  powder?    fine  powder"    Moderately  line  powder? 

Moderately  coarse  powder'.'     ('oarse  powder'.'      Very  coarse  powder0 

In  some  Bpecial  cases  other  degrees  of  fineness  than  these  live  are  designated,  as 

for  example,  No.  30  and  No.  6:     What   is  meant   by  these  numbers? 
For  what   is  a  horse  hair  sieve  used'.' 

When  should  bolting  cloth  be  used  as  the  sifting  medium? 

What  is  levigation?      What   is  meant   by  porphyrizat  ion?     By  elutriation? 

Give  an  example  of  :m  elutriated  powder.     What  is  trochiscation? 
What  is  pulverization  by  intervention?     Give  an  example  of  this  process. 


CHAPTER  IX 
SOLUTION 

Solution. — In  pharmacy  this  term  is  applied  to  the  process  whereby 
any  substance,  sometimes  called  a  solute,  is  liquefied  or  made  to  disap- 
pear when  brought  in  contact  with  a  liquid.  The  particles  of  the  sub- 
stance being  uniformly  diffused  through  the  liquid,  no  separation  takes 
place  upon  standing.  The  liquid  used  to  effect  this  change  is  called 
a  solvent,  and,  after  its  combination  with  the  dissolved  substance,  a 
solution;  if  the  liquid  has  exercised  its  powers  as  a  solvent  to  its  utmost 
extent,  and  is  incapable  of  retaining  any  more  of  the  dissolved  sub- 
stance, it  is  termed  a  saturated  solution.  A  substance  which  is  not 
acted  on  by  a  solvent  is  said  to  be  insoluble. 

Solution  of  Solids. — This  is  an  operation  whi eh  is  very  frequently 
performed  by  the  pharmacist.  In  this  place  only  the  met  hods  of 
effecting  tin-  solution  of  solid  bodies  which  can  be  entirely  dissolved 
in  the  solvent  will  be  noticed.  This  excludes  the  operations  of 
Infusion,  Decoction,  Percolation,  Maceration,  etc.,  which  will  be  con 
sidered  at  length  in  subsequent  chapters.  Solution  may  be  of  two 
kinds:   1,  Simple;  2,  Chemical. 

1.  Simple  Solution  is  where  the  solid  suffers  no  alteration  on  being 
dissolved,  except  that  which  depends  upon  its  external  form,  and 
where,  if  the  reverse  operation  of  evaporation  is  applied;  the  solid 
substance  is  recovered  unchanged.  The  making  of  syrup  is  an 
example. 

2.  Chemical  Solution  is  where  the  properties  of  the  dissolved  body 
are  changed  by  the  chemical  action  of  the  solvent  or  some  of  the  sub- 
stances added,  and  the  simple  process  of  evaporation  results  in  the  pro- 
duction of  a  body  having  different  properties,  as,  for  example,  in  the 
official  solution  of  mercuric  nitrate. 

Effects  of  Pulverization  and  Agitation. — The  solution  of  solids 
may  he  facilitated  by  pulverizing  them  and  stirring  the  mixture,  thus 
increasing  their  extent  of  surface  and  promoting  the  frequent  contact 
of  the  surfaces  with  fresh  portions  of  the  solvent  This  is  easily  illus- 
trated, as  already  noted  in  the  chapter  on  Comminution,  by  placing 
half  an  ounce  of  lump  alum  and  half  an  ounce  of  powdered  alum 
each  in  a  separate  pint  of  Mater  at  the  same  time.  A  few  vigorous 
stirs  will  soon  cause  the  latter  to  dissolve,  while  the  former  will 
require  a  much  longer  time. 

Effect  of  Heat.-  The  applicat  ion  of  heat  generally  favors  solubility, 
for  nearly  all  substances  are  more  soluble  in  hot  liquids  than  in  cold 
ones.  In  addition  to  this,  the  convecl  ion  currents  in  the  liquid  caused 
by  heat  hasten  the  solution  by  constant ly  bringing  fresh  surfaces  into 
contact  with  the  liquid.  In  many  cases  the  ratio  of  solubility  is  not 
the  same  for  equal  increments  of  heat. 
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Density  of  Solutions. — The  effect  of  dissolving  a  solid  body,  spe- 
cifically heavier  than  the  solvent,  is  always  to  increase  the  density  of 
the  liquid  in  which  the  solid  is  dissolved.  The  specific  gravity  of 
water  is  1.000.  If  5  per  cent,  of  sugar  is  dissolved  in  it,  the  specific 
gravity  is  1.021 ;  if  10  per  cent.,  1.070;  if  20  per  cent,  1.088, 
etc.  This  fact  is  capable  of  optical  proof;  for  if  a  piece  of  sugar  is 
suspended  near  the  top  of  some  water  in  a  beaker,  the  downward 
currents  of  the  solution  can  readily  be  noticed  if  viewed  by  trans- 
mitted light. 

Solubility  of  Substances  in  Saturated  Solutions. — While  a  satu- 
rated solution  is  one  which  is  incapable  of  dissolving  an y  more 
of  the  substance  which  was  dissolved  in  the  liquid,  it  must  not  be 
assumed  that  the  saturated  solution  will  not  dissolve  other  solids. 
For  example,  if  granulated  potassium  nitrate  be  mixed  with  2  per 
cent,  of  copper  sulphate,  and  then  placed  in  a  funnel  having  a 
plug  of  cotton  in  the  throat,  it  will  be  found  that  the  copper  sul- 
phate can  be  very  easily  removed  by  pouring  on  the  potassium 
nitrate  mixture  a  .saturated  solution  of  potassium  nitrate.  The  potas- 
sium nitrate  cannot  suffer  loss,  because  the  liquid  passing  through 
is  a  saturated  solution  of  the  same  substance;  but  copper  sulphate 
is  soluble  in  a  sat  mated  solution  of  potassium  nitrate,  and  it  is  thus 
washed  out. 

Reduction  in  Temperature  caused  by  Rapid  Solution. — When 
solids  dissolve  rapidly  in  liquids  without  chemical  action,  a  reduction 
in  temperature  always  takes  place,  and  cold  is  produced,  in  accordance 
with  the  well  known  law  governing  the  conversion  of  solids  into 
liquids,  whereby  sensible  heat  is  converted  into  latent  heat.  The  so- 
called  freezing  mixtures  are  produced  in  this  way;  Thus,  if  5  parts  of 
potassium  sulphocyanide  are  quickly  mixed  with  4  parts  of  cold 
water,  the  temperature  of  the  solution  falls  to  —20°  0.  (—4°  F.)  ; 
32  parts  of  sodium  chloride,  if  mixed  with  100  parts  of  snow,  will 
produce  a  brine  having  a  freezing  point  of  — 23°  C.  ( — 9.4°  F.). 
liquid  parts  of  crystallized  calcium  chloride  and  snow,  when  well 
mixed,  \\  ill  have  a  temperature  as  low  as  — 45°  C.  ( — 49°  F.). 

Elevation  of  Temperature  produced  by  Solution  accompanied 
by  Chemical  Action. — If  chemical  action  takes  place  while  solution 
is  progressing,  the  opposite  effect,  or  elevation  of  temperature,  is  fre- 
quently  produced,  as  in  dissolving  anhydrous  salts.  The  same  fact 
i^  noticed  when  the  solution  of  an  alkaline  oxide  made  by  calcination 
is  effected  by  treating  it  with  an  acid,  as  when  calcined  magnesia  is 
dissolved  in  a  solution  of  citric  acid. 

Modes  of  effecting  Solutions  of  Solids. — The  method  usually  em- 
ployed by  the  pharmacist  is  one  which  requires  the  use  of  the  solu- 
tion mortar  and  pestle  (sec  Pig.  246).  The  ordinary  practice  is  to 
Crush  the  substance  into  fragments  in  the  mortar  with  the  pestle,  and 
then  pour  upon  it  the  solvent,  meanwhile  slirring  with  the  pestle 
until    solution    is  effected,      [f  definite   quantities   are    used,  and   the 

whole  of  the  solvent  is  required  to  dissolve  the  given  weighl  of  the 

Salt,  a  portion  only  of  the  solvent  should  be  added  at  first,  and   when 
this   is  sal  mated   the  solution    is   poured   off  and   a    fresh    portion   of 

solvent  added.     This  operation  is  repeated  until  the  solid  is  entirely 
dissolved  :  the  solutions  are  then  mixed.     Other  methods  of  effecting 
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Fig.  263 


solution  are  to  shake  the  solid  with  the  liquid  in  a  bottle  or  flask, 
or  to  apply  heat  to  the  substances  in  a  suitable  vessel. 

The  Solubility  of  chemicals  or  miscibility  of  liquids  is  an  important 
physical  factor  for  the  pharmacist,  inasmuch  as  it  often  has  a  bearing 
upon  the  filling  of  prescriptions.  Mainly  for  the  information  of  the 
pharmacist  the  U.  S.  P.  has  given  figures  to  indicate  the  degree  of 
solubility  or  miscibility  of  the  various  official  substances. 

Circulatory  Solution. — A  very  excellent  mode  of  dissolving  sub- 
stances, particularly  where  the  solid  is  not  very  soluble  or  the  rela- 
tive proportion  of  liquid  is  small,  is  to  suspend  the  solid  near  the 
top  of  the  liquid  upon  a  porous  diaphragm  or  a  suitable  sieve,  or  tied 
up  in  a  gauze  bag  if  its  nature  will  admit  of  this  treatment.  The 
substance  immediately  in  contact  with  the  solvent  is  dissolved,  and 
the  solution  descends,  its  place  being  supplied  by  fresh  portions  of 
the  solvent.  A  circulation  is  thus  created  and  solution  facilitated 
(see  Fig.  263). 

Solvents  used  in  Pharmacy. — Water.  The  most  useful  of  all  sol- 
vents is  water.  It  has  a  more  extensive  range  than  any  other  liquid, 
and  the  aqueous  solutions  are  among  the  most  important  prepara- 
tions of  pharmacy.  They  are  especially 
treated  of  in  the  following  chapters, 
under  the  heads  of  Liquores,  Aquae, 
Syrupi,  etc. 

Alcohol,  as  a  solvent,  is  next  in  impor- 
tance to  water.  It  has  an  important 
advantage  over  water  in  the  fact  that 
preparations  made  with  it  keep  almost 
indefinitely,  while  most  aqueous  solu- 
tions of  organic  substances  soon  decom- 
pose or  become  worthless.  Resins, 
volatile  oils,  alkaloids,  glucosides,  salts, 
etc.,  are  dissolved  by  alcohol,  while 
many  inert  principles,  like  gum,  albu- 
min, and  starch,  are  insoluble  in  it,  so 
that  it  has  also  great  usefulness  in  its 
negative  character. 

Glycerin  is  an  excellent  solvent, 
although  its  range  is  not  so  extensive 
as  either  of  the  preceding.    It  has  in  its 

concentrated  state  antiseptic  qualities  of  a  high  order,  but  has  not 
the  valuable  negative  qualities  of  alcohol.  It  dissolves  the  fixed  alka- 
lies, some  of  the  alkaline  earths,  a  large  number  of  neutral  salts,  and 
vegetable  acids,  pepsin,  tannin,  etc.,  but  it  also  dissolves  gum,  albu- 
min, starch,  etc.,  and  thus  its  solutions  are  generally  Loaded  with 
inert  constituents.     (See  Glycerites.) 

Ether  is  a  good  solvent  for  special  purposes,    oils,  fats,  resins,  and 
some  of  the  alkaloids  and  neutral  principle-  arc  dissolved  by  it. 

Petroleum  Benzin  is  very  similar  in  its  solvent  properties  to  ether. 

Chloroform  resembles  ether  and  petroleum  benzin  as  a  solvent.     It 
has  an  advantage  over  both,  however,  in  not  I  icing  inflammable. 

Benzene  obtained  from  the  distillation  of  coal  tar  like  ether  is  a 
good  solvent  for  many  substances. 
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Acetone  is  a  good  solvent  for  resins,  oils,  etc.,  and  was  used  in  the 
U.  S.  P.  VIII  in  making  oleoresins. 

Carbon  Dixidphide  is  an  excellent  solvent  for  rubber,  phosphorus, 
etc.  Its  range  is  limited,  however,  and  its  odor  and  inflammability 
detract  from  its  usefulness. 

Acids,  either  strong  or  diluted,  are  used  as  solvents,  as  in  vinegars. 
Oils  are  also  used  in  this  way  in  liniments,  etc. 
Solubility  as  a  Test. — The  solubility  of  a  substance  in  various 
solvents  constitutes  a  factor  whereby  its  identity  and  purity  can,  in 
some  degree,  be  determined,  but  the  U.  S.  P.  IX  has  recognized  the 
fact  that  the  degree  of  solubility  of  the  various  official  substances  is 
primarily  valuable  as  information  required  by  physicians  and  pharma- 
cists  in  connection  with  the  preparation  and  dispensing  of 
medicines.    The  U.  S.  P.  makes  the  following  statement  con- 
cerning solubility  as  a  physical  factor. 

"The  following  points  must  be  observed  in  the  accurate 
determination  of  solubilities:    1.    Purity  of  both  the  dissolved 
substance  and  solvent  is  essential  since  impurities  in  either 
W  affect  the  solubility  to  a  greater  or  less  extent.    2.    The  con- 

stancy of  the  temperature  must  be  accurately  maintained 
during  the  course  of  the  determination.  3.  Complete  satur- 
ation must  be  secured.  4.  Accurate  analysis  of  the  saturated 
solution  and  correct  expression  of  the  results  are  imperative. 
In  connection  with  the  above  named  essential  features  of  a 
correct  solubility  determination,  attention  should  be  called 
to  the  varying  rates  of  solution  of  different  compounds  and 
to  the  marked  effect  of  the  degree  of  fineness  of  the  particles 
upon  the  time  required  for  the  saturation  of  the  solution. 
Rice'a  In  general,  it  may  be  said  that  an  equipment  comprising  a 
ysimeter  fchenno-regulator  and  a  constant  agitation  device  is  indis- 
pensable for  accurate  solubility  determinations.  The  solubility  of 
Pharmacopceial  compounds  in  given  solvents  is  considered  to  be  of 
minor  importance  as  a  means  for  their  identification  or  quantitative 
estimation,  as  the  other  tests  contained  in  the  description  of  each 
article  in  the  text  cover  both  identity  and  purity. 

"The  solubility  data  given  throughout  the  Pharmacopoeia  have  for 
the  most  part  been  determined  under  the  above  described  conditions, 
and  will,  therefore,  frequently  show  a  somewhat  greater  solubility  than 
would  be  found  in  the  daily  experience  of  most  pharmacists. 

"Solubility  figures  are  inserted  in  the  text  as  information  to  serve 
asa  convenient  aid  in  determining  identity  and  purity  approximately 
and  are  not  intended  t<>  be  construed  as  legal  requirements,  except  in 
the  case  of  volatile  oils  where  solubilities  in  alcohol  of  different 
strengths  are  used  as  tests  for  purity.  The  subject  of  solubilities  will 
be  found  under  a  special  chapter  in  Part  II. 

"In  testing  for  solubility,  slight  mechanical  impurities,  such  as 
fragments  of  filter  paper,  liber,  dust  particles,  permitted  by  other 
teste  for  the  same  substance  but  which  slightly  interfere  with  the 
transparency  <>f  the  solution,  are  not   to  be  construed  as  vitiating 

the  test    for  solubility. 

"Method  for  Determining  Solubilities.— In  brief,  this  consists  in  pre- 
paring b  saturated  solution  of  the  given  substance  and  ascertaining, 
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by  analysis,  the  amount  present  in  a  definite  quantity  of  the  solution. 
Complete  saturation  can  be  attained  most  readily  l>y  constanl  stirring 
or  agitation  by  means  of  a  suitable  mechanical  contrivance.  A  simple 
apparatus  for  this  purpose  consists  of  a  test  tube  of  medium  size  fast- 
ened upright  in  a  water  bath  maintained  at  constant  temperature. 
The  solvent  and  excess  of  solids  are  placed  in  the  tube  and  stirred  by 
means  of  a  motor-driven  rotating  glass  spiral.  After  a  given  period  of 
stirring  a  definite  weight  of  the  clear  solution  is  analyzed  and  the  stir- 
ring continued  for  an  additional  period  of  several  hours.  If  analysis 
shows  no  increase  of  dissolved  substance  after  the  second  period  of  stir- 
ring, the  result  is  to  be  taken  as  the  solubility  at  the  particular  temper- 
ature. Minute  details  of  methods  for  determining  solubilities  are 
described  in  Bulletin  No.  G7  of  the  Hygienic  Laboratory,  U.  S.  Public 
Health  Service." 

The  U.  S.  Pharmacopoeia  indicates  the  degree  of  solubility  of  a 
chemical  substance  by  stating  the  number  of  mils  of  solvent  which 
will  be  required  to  dissolve  1  Gm.  of  the  substance.  The  temperature 
at  which  solution  is  to  be  effected  is  frequently  given;  in  other  cases 
such  terms  as  "readily  soluble"  or  "sparingly"  are  used. 

For  taking  the  solubility  of  substances  in  hot  solvents,  Dr.  Rice  devised 
an  ingenious  instrument  which  he  called  a  lysimeter  (see  Fig.  2G4). 

Table  of  the  Solubility  of  Official  Substances  in  Water  and  in  Alcohol 

Abbreviations:  sol.  =soluble;  ins.  =insolub!e;  v.  si.  =  very  slightly;  si.  =slightly;  sp.  =sparingly; 

v.    s.  =very   soluble;   aim.  =almoat;  dec.  =decomposed;  fr.  =freely;  r.  s.  =readily 

soluble;  p.  s.  =partially  soluble;  misc.  =miscible. 

One  Urn.  Dissolves  In  mils  of  Water  In  mils  of  Alcohol 

At  25°  C.  Boiling        At  25°  C.         Boiling 

(77°  F.)  (77°  F.) 

Mils  Mils  Mils  Mils 

Acetanilidum 190  20  3.4  0.6 

Acetphenetidinum 1310  82  15  2.8 

Acidum  Benzoicum 275  18  2.3  1.5 

Boricum 18  4  18  — 

Citricum 0.5  0.5  1.8  — 

Gallicum 87  3  4.0  — 

Acidum  Phenylciuchoninicum  ....  ins.  si.  sol.  si.  sol.  r.  s. 

Salicylieum 400  15  2.7  — 

Stearicum aim.  ins.  aim.  ins.  21  — 

Tannicum v.  s.  v.  s.  v.  s.  v.  s. 

Tartaricum 0.75  0.5  3.3  — 

Trichloraceticum 0.1  —  v.  a.  — 

Aconitina v.  si.  sol.  — ■  28  — 

Adeps ins.  ins.  v.  si.  sol.  — 

Lanse ins.  —  sp.  sol.  more  sol. 

jEthcr 12  —  misc.  misc. 

iEthylis  Carbamas                      ....  0.45  —  0.8  — 

iEthylmorphimc  Hydrochloridum    .    .  8  —  22  — 

Aloinum sol.  sol.  — ■ 

Alumen  (Potassium) 7.2  0.3  ins.  ins. 

Exsiccatum 20  1.5  ins.  ins. 

Alumini  Ilydroxidum ins.  ins.  ins.  ins. 

Ammonii  Benzoas 10  —  35.5 

Bromidum 1.3  0.9  L2  1.2 

Carbonas 4  dec.  dec.  dec. 

Chloridum 2.6  1.4  KM)  — 

Iodidum 0.6  0.5  3.7  — 

Salicylas 1  —  3  — • 

Valeras 0.3  —  0.6  — 
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Solubility  of  Official  Substances  in  Water  and  fn  Alcohol — Continued. 


One  Cm.  Dissolves  In  mils  of  Water  in  milt  of  Alcohol 

At  25°  C.  Boiling  At  25°  C.  Boiling 

(77°  F.)  (77°  F.) 

Mils  Mils  Mils  Mils 

Amylis  Nitris aim.  ins.  —  misc.  — 

Antimonii  et  Potassii  Tartras    ....  12  3  ins.  — 

Antipvrina 1  —  1.3  — 

Apomorphinae  Hydrochloridum    ...  50  17  (80°  C.)  50  — 

Argenti  Nitras 0.4  0.1+  30  6.5 

NitrasFusus,5percent.  (AgCl)ins.    .  0.4  0.1+  30  6.5 

Oxidum v.  si.  sol.  v.  si.  sol.  ins.  ins. 

Arseni  Iodidum 12  —  sol.  — 

Arseni  Trioxidum sol.  —  si.  sol.  — 

Atrophia 455  90  (80°  C.)  2  1.2  (60°C.) 

Atrophia?  Sulphas 0.4  —  5  2.5 

Auri  et  Sodii  Chloridum v.  s.  —        A11CI3S0I.         — 

Balsamum  Peruvianum —  —  sol.  — 

Balsamum  Tolutanum aim.  ins.  —  sol.  — 

Benzaldehydum si.  sol.  —  misc.  — 

Benzinum ins.  —  fr.  sol.  — 

Benzosulphinidum 290  25  31  — 

Betaeucainse  Hydrochloridum  ....  30  more  sol.  35  more  sol. 

Betanaphthol 1000  80  0.8  — 

Bismuthi  Betanaphtholas aim.  ins.  aim.  ins.  aim.  ins.  aim.  ins. 

et  Ammonii  Citras v.  s.  v.  s.  sp.  sp. 

Subcarbonas ins.  ins.  ins.  ins. 

Subgallas ins.  ins.  ins.  ins. 

Subnitras aim.  ins.  aim.  ins.  ins.  ins. 

Subsalicylas aim.  ins.  —  —  — 

Bromoformum si.  sol.  —  misc.  — 

Caffeina 46  5.5  (80°  C.)  66  22  (60°C.) 

Caffeine  Sodio-Benzoas 1.1  —  30  — 

Calcii  Brominum 0.7  0.4  1.3  — 

Carbonas  Prsecipitatus aim.  ins.  aim.  ins.  ins.  ins. 

Chloridum 0.62  0.7  10  2 

Glycerophosphas 50  —  ins.  — 

Hypophosphis 6.5  —  ins.  — 

Lactas 20  — ■  aim.  ins.  — 

Sulphidum  Crudum v.  si.  sol.  more  r.  s.  ins.  — 

Calx 840  1740  ins.  — 

Chlorinate p.  s.  —  p.  s.  — 

Camphora si.  sol.  —  fr.  sol.  — 

Camphora  Monobromata aim.  ins.  —  6.5  — 

1          Alba ins.  —  sp.  sol.  dec. 

Mava ins.  —  sp.  sol.  dec. 

Cerii  Oxalas      ins.  ins.  ins.  ins. 

Ceteceum       ins.  —  aim.  ins.  sol. 

Chloralum  Hydratum 0.25  1.3  — 

Chromii  Trioxidum 0.6  0.5  dec.  dec. 

Chrysarobinuni v.  si.  sol.  v.  si.  sol.  385  — 

CSnchonidiniE  Sulpbaa 65  22(80°C.)  90  41(60°C.) 

Cinchoninse  Sulphas 60  33(80°C.)  12.5  7(<i0°C.) 

Cocaina 600  270  (80°C.)  6.5  v.  sol. 

(warm) 

Cocainse  Hydrochloridum 0.4  —  3.2  2(60°C.) 

Codeina 120  —  2  1.2(60°C.) 

Codehue  Phosphaa 2.3  0.5(80°C.)  326  L26 

CodeiiMB  8ulphaa 30  6.5(80°C.)  L280  440(60°C.) 

Colcbicina         22  21(80°C.)  fr.  sol.  — 

Coterninae  Hydrochloridum v.  s.  —  v.  s.  — 

Creosoti  Carbonaa ins.  —  fr.  sol.  — 

1            tiun si.  sol.  —  misc.  — 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol — Continued. 

One  Gm.  Dissolves                                In  mils  of  Water  In  mils  of  Alcohol 

At  25°  C.  Boiling  At  25°  C.  Boiling 

(77°  P.)  (77°  F.) 

Mils  Mils  Mils  Mils 

Cresol 50  —  misc.             — 

Creta  Pracparata aim.  ins.  aim.  ins.  ins.  ins. 

Cupri  Sulphas 2.5  0.5  500               — 

Diacetylmorphina 1700  —  31                — 

Diacetylmorphinae  Hydrochloridum     .          2  —  sol.              — 

Diastasum sol.  —  aim.  ins.          — 

Elaterinum ins.  ins.  '      325  100 

Emetininae  Hydrochloridum fr.  sol.  —  fr.  sol.            — 

Eucalyptol v.  si.  sol.  — ■  misc.             — 

Eugenol —  — ■  misc.  — 

Ferri  Chloridum 0.2  —  fr.  sol.  — 

et  Ammonii  Citras r.  s.  r.  s.  ins.  ins. 

et  Quininse  Citras r.  s.  —  p.  s.  — 

Phosphas fr.  sol.  fr.  sol.  ins.  ins. 

Sulphas. 1.4  0.4  ins.  ins. 

Sulphas  Exsiccatus slowly  sol.  —  ins.  ins. 

Sulphas  Granulatus 1.4  0.4  ins.  ins. 

Ferrum  Reductum ins.  —  ins.  — 

Gelatinum ins.  s.  ins.  ins. 

Glucosum v.  s.  — ■  sp.  sol.  — 

Glycyrrhizinum  Ammoniatum  ....     fr.  sol.  —  sol.  — 

Guaiacol 53  —  misc.  — 

Guaiacolis  Carbonas ins.  ins.  60  fr.  sol. 

Hexamethylenamina 1.5  —  12.5  — 

Homatropinse  Hydrobromidum     ...          6  — ■  40          12(60°C.) 

Hydrargyri  Chloridum  Corrosivum .    .13  2.1  3.8  1.6 

Chloridum  Mite ins.  ins.  ins.  ins. 

Iodidum  Flavum aim.  ins.  aim.  ins.  ins.  ins. 

Iodidum  Rubrum aim.  ins.  aim.  ins.  115  20 

Oxidum  Flavum f  aim.  ins.  aim.  ins.  ins.  ins. 

Oxidum  Rubrum aim.  ins.  aim.  ins.  ins.  ins. 

Salicylas nearly  —  nearly  — 

Hydrargyrum  Ammoniatum ins.  ins.  ins.  ins. 

Hydrastina aim.  ins.  —  170       22(60°  C.) 

Hydrastina)  Hydrochloridum    ....       v.  s.  — ■  v.  s.  — 

Hydrastininaj  Hydrochloridum.    .    .    .       v.  s.  — •  v.  s.  — 

Hyoscyaminse  Hydrobromidum    ...       v.  s.  v.  s.  2.5  — ■ 

Iodoformum nearly  ins.  —  60  16 

Iodum 2950  —  12.5  — 

Lithii  Bromidum 0.6  0.4  fr.  sol.  — 

Carbonas :    .         78  140  aim.  ins.  — 

Citras 1.4  —  v.  si.  sol.  — 

Magnesii  Carbonas ins.  ins.  ins.  ins. 

Oxidum aim.  ins.  aim    ins.  ins.  ins. 

Oxidum  Ponderosum aim.  ins.  aim.  ins.  ins.  ins. 

Sulphas ...            1  0.2  aim.  ins.  — 

Mangani  Dioxidum  Prajcipitatum    .    .        ins.  ins.  ins.  ins. 

Menthol      si.  s.  —  v.  s.  — 

Methylis  Salicylas sp.  s.  —  misc.  — 

Methylthioninai  Chloridum fr.  sol.  —  fr.  sol.  — 

Morphina      3340  1075  210  98 

Morphine  Hydrochloridum 17.5  0.5  62         46(60°C.) 

Morphiiuc  Sulphas 15.5       0.7(80°C.)  665      240  {uir  (\) 

Nitrogenii  Monoxidum 1  vol.  water  at .25°  C  dissolves  1.3  vol.  XaO 

Oxygenium,  1  vol.  in 34  —  3.6  — 

Pancreatinum slowly  and  —  ins.  — 

incom- 
pletely sol 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol — Continued. 

One  Gm.  Dissolves  In  mils  of  Water  In  mils  of  Alcohol 

At  25°  C.  Boiling  At  25^  C.        Boiling 

(77°  P.)  (77°  F.) 

Mils  Mils  Mils  Mils 

ParafTinum ins.  ins.  ins.  ins. 

Paraformaldehydum slowly  sol.    more  r.  s.  ins. 

Paraldehydum 8  17  misc.  — 

Pelletierma;  Tannas '210  —  16  — 

Pepsinum 50  —  nearly  ins.        — ■ 

Petrolatum ins.  —  aim.  ins.  aim.  ins. 

Petrolatum  Liquidum ins.  —  ins.  — 

Phenol 15  —  v.  s.  — 

Liquef  actum —  —  misc.  — 

Phenolphthaleinum aim.  ins.  —  13  — 

Phenylis  Salicylas 6670  —  6  — 

Phosphorus aim.  ins.  —  400  (de-  — 

hvdrated 
ale.) 

Physostigmina;  Salicylas 75  16  (S0°  C.)        16  5 

Pilocarpine  Hydrochloridum    ....  0.3  —  3  — 

Nitras 4  75       21(60°C.) 

Plumbi  Acetas 1.4  0.5  38 

Oxidum aim.  ins.  aim.  ins.  ins.  ins.   . 

Potassa  Sulphurata v.  s.  dec.  — 

Potassii  Acetas 0.5  0.2  2.9 

Bicarhonas 2.8  2  (50°  C.)  aim.  ms.  — 

Bitartras 155  16  8820 

Bromidum 1.5  1  250  21 

Carbonas 0.9  0.7  ins.  — 

Chloras      11.5  1.8  ins.  — 

Citras 0.6  —  aim.  ins.  — 

et  Sodii  Tartras 0.9  —  aim.  ins.  — 

Hydroxidum 0.9  0.6  3  v.  s. 

Hypophosphis 0.6  0.4  9  5 

Iodidum 0.7  0.5  22  8 

Nitras 2.8  0.5  620  — 

Permanganas 13.5  3.5  dec.  dec 

Pyrogallol 1.7  v.  s.  1.3  v.  s. 

Quinina 1560  800  0.8 

Quininse  Bisulphas 9^  0.7  23       0.7(60°  C.) 

Dihydrochloridum 0.6  —  12  — 

et  lire*  Hydrochloridum 0.9  —  2.4  — 

Hydrobromidum     40  3.2  (80°  C.)  0.9 

Bydrochlorfdum 18  0.5(80°C.)  0.8 

Salicylas Bl.  sol.  —  1  I 

Sulphas 725  47(80°C.)  107       12  (60°C.) 

Tannas       si.  sol.  —  more  sol.  — 

Eteeorrinol <>•'•>  0.2(80°C.)  0.9 

Saccharum 0.5  0.2  L70  — 

Lactia ' ■'•'  2.6  aim.  ins. 

Salicinum      23.5  3.3(80°C.)  88.5       30(60°C.) 

Santoninum     si.  sol.  si.  sol.  13  6.5 

Sapo BOl  —  sol.  — 

Scopolamine  Hydrobromidum .    .    .   .  L.5  —  20  — 

Bevxun  Prcepaxatum ina.  —  1,IS-  " 

Sodii  Acetas 0.8  —  19  — 

Irsenat     '  •'  '  si.  sol.     nearly  ms. 

taens    Exaiccatufl 3.1  1.3  si.  sol.     nearlyins. 

Bensoai ls,  1-4  ,.'1 

Benzosulphinidum 1-2  .50 

Bicarbonaa 10  —  »>s- 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol— Continued. 

One  Um.  dissolves  In  mils  of  Water  In  mils  of  Alcohol 

At  J.')0  C.  Boiling  At  25°  G.  boiling 

(77°  F.)  (77°  F.) 

Mils  Mils  Sfili  Mils 

Sodii  Boras 15  0.0  ins.  — • 

Bromidum 1.1  —  16  — 

Cacodylas 0.5  —  2.5  — 

Carbonas  Monohydratua 3  1.8  ins.  — ■ 

Chlondum 2.8  2.7  si.  sol.  — 

Citras 1.3  0.6  ins.  — 

Cyanidum ir.  sol.  —  — ■  — 

Glycerophosphas v.  s.  v.  s.  nearly  nearly 

ins.  ins. 

Hydroxidum .  0.9  0.3  v.  s.  — 

Hypophoaphis 1  0.15  sol.  fr.  sol. 

Inchgotmcnsulphonaa sp.  sol.  —  aim.  ins.  — 

Iodidum 0.55  0.4  2  — 

Nitns 1.5  v.  s.  sp.  sol.  — 

Perboras sol.  —  —  — 

Phenolsulphonas      4.2  0.8  140  13.5 

Phosphas  . 2.7  — ■  ins.  — 

Pbosphas  Exsiccatus 8.1  1.1  ins.  — 

Sahcylas 0.9  v.  s.  9.2  v.  s. 

Sulphas 1  — ■  ins.  — 

Sulphis  Exsiccatus 3.2  —  sp.  sol.  — 

Thiosulphas 0.5  dec.  ins.  — 

Sparteinae  Sulphas ..  1.1  —  3  — 

Strontii  Bromidum 0.35  — -  sol.        •     — • 

Iodidum 0.2  —  sol.  — 

Sahcylas 19  3.7  61  14 

Strophanthinum v.  s.  —  v.  s.  — ■ 

Dil.  Ale. 

Strychnina 6400  3100  136  34 

Strychnmaj  Nitras 42  9  150        77(60°C.) 

Sulphas 32  7  81         26(00°  C.) 

Styrax ins.  —  1  (warm)  — 

Sulphonethyhnethanum 200  more  sol.  sol.  — ■ 

Sulphonmebhanum  ...           ...  ,365  16  60  3 

Sulphur  Lotum ins.  ins.  nearly  ins.  — 

Prsecipitatum ins.  ins.  nearly  ins.  — 

Sublimatum ms.  ins.  nearly  ins.  — 

Terebenum si  sol.  —  3  — 

Terpini  Hydras 200  34  13  3 

Theobrominse  Socho-Sahcylas    ....  1  —  si.  sol.  — 

Theophylhna 100  r.  a.  80  — 

Thymol loio  —  1 

Thymolis  iodidum ms.  — ■  si.  sol.  — 

Trinitrophenol 78  15  12  — • 

[Jranii  Nitras 1.2  —  fr.  sol.  — 

Yamllimmi .  100  16(S0°C.)    Ir.  sol.  — 

Veratrina 1760       1345(80°  C.)      2.8  — 

Zinci  Acetas 2.3  1.6  30  1 

Carbonas  Prsecipitatus ins.  ins.  ins.  ins. 

Chlondum 0.25  —  1.3  — 

Oxidum ms.  ins.  ins.  ins. 

Phenolsulphonas     1.6  0. 1  1.8  — 

Stearas ins.  ins.  ins.  ins. 

Sulphas 0.6  —  ins.  — 

Valcras 70  —  22  — 
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Fig.  265 


Method  of  absorbing  gas 


Fig.  266 


Fig.  267 


Solution  of  Gases  in  Liquids 

The  methods  employed  to  effect  the  solution  of  gases  in  liquids 
differ  essentially  from  ordinary  processes  of  solution,  and  depend 
upon  the  solubility  of  the  gas  in  the  liquid,  the 
relative  specific  gravity,  and  the  strength  of  the 
solution  desired.  It  is  usually  sufficient  to  con- 
duct the  gas  into  the  liquid  by  a  suitable  tube, 
reaching  nearly  to  the  bottom,  when  more  or 
less  of  the  gas  is  absorbed  by  the  liquid.  Fig. 
265  shows  a  simple  method  where  the  gas  is 
readily  soluble  in  the  liquid,  as  in  making  chlorine 
water.  For  a  continuous  operation,  as  in  making 
hydrochloric,  nitric,  and  hydrobromic  acids,  and 
similar  liquids,  the  well-known  Woulfe's,  or 
three-necked  bottles  are  employed  advantage- 
ously, the  gas  which  escapes  solution  in  one 
bottle  passing  over  into  the  next.  The  washing 
bottle  shown  in  Fig.  266  is  easily  made,  and  well  adapted  for  purifying 
the  gas  after  it  is  generated.  B  is  an  ordinary  wide-mouthed  bottle, 
closed  with  a  perforated  rubber  cork,  C;  a 
wide  tube,  D  E,  passes  nearly  to  the  bottom, 
and  a  narrow  tube,  A,  is  joined  by  a  short 
piece  of  rubber  tubing,  J,  to  the  tube  leading 
from  the  generating  flask,  and  at  the  other 
extremity  is  curved  upward  so  as  properly 
to  deliver  the  gas  into  the  water  placed  in 
the  bottle  to  wash  it.  It  escapes  by  the  bent 
tube,  T,  which  is  continued  until  it  dips  into 
the  liquid  in  which  the  gas  is  to  be  dissolved. 
The  space  between  the  tube  A  and  the  wide 
tube  D  E  acts  as  a  safety  valve.  If  the 
pressure  accumulates  through  the  too  rapid 
generation  of  the  gas,  or  if  a  stoppage  occurs 
in  the  delivery  tube,  the  liquid  in  the  bottle 
is  first  blown  out  through  this  space,  and  the  pressure 

waah  botuo  'w  tnus  relieved. 

Fig.  267  shows  a  very  convenient  little  apparatus  for 
generating  and  washing  small  quantities  of  gases,  for  testing,  or  other 
purposes.  As  the  apparatus  suitable  for  each  operation  must  be  es- 
pecially selected,  general  observations  on  the  solution  of  gases  will  not 
be  so  useful  in  this  chapter  as  a  detailed  process  in  connection  with  each 
preparation  where  it  is  described  in  the  subsequent  pages.  One  general 
rule  should  be  noted,  however, — i.e.,  that  gases  are  generally  more 
rapidly  and  thoroughly  absorbed  by  cold  liquids  than  by  hot  ones. 
Hence  the  receiving  bottle  should  be  kept  surrounded  by  ice  or  other- 
wise refrigerated. 

Colloidal  Solutions.— In  the  chapter  on  Dialysis  (see  page  266)  the 
general  characteristics  of  colloids  are  discussed,  !>ut  especially  since  the 
invention  of  the  ultra-microscope  by  Zsigmondy  and  Siedentopf  in 
L905,  with  which  colloidal  solutions  may  lie  identified  and  differen- 
tiated from  true  solutions,  (hey  have  assumed  greatly  increased  im- 
portance.   In  current  literature  the  colloidal  solution  is  termed  a  "sol" 
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or  "hydrosol "  if  water  is  the  solvent,  the  solid,  liquid  or  gas  in  colloidal 
solution  a  "gel,"  a  "dispersed  phase"  or  a  "dispersoid,"  and  the  sub- 
stance in  which  it  is  subdivided  a  "dispersion  medium." 

Colloidal  solutions  exhibit  certain  characteristics  such  as  the  so- 
called  Brownian  movement,  a  back  and  forth  motion  from  a  fixed 
central  point,  when  viewed  under  the  ultra-microscope.  The  solutions 
are  usually  clear  and  transparent  when  viewed  with  the  unaided  eye 
by  transmitted  light,  but  show  turbidity  or  opalescence  in  reflected 
light.  Electrically  they  show  either  a  positive  or  negative  charge  and 
under  certain  conditions  frequently  gelatinize  or  deposit  the  colloidal 
substance  as  a  sediment,  the  latter  phenomenon  being  known  as 
"flocculation."  This  condition  is  frequently  brought  about  by  dis- 
turbing influences,  such  as  the  presence  of  an  electrolyte,  i.e.,  a  chemical 
substance  capable  of  ionization.  Salt  is  an  electrolyte,  sugar  is  not. 
This  explains  why  the  addition  of  some  substances  tends  to  disturb 
emulsions  while  others  do  not.  The  separation  of  certain  colloidal 
substances  in  a  more  or  less  gelatinous  form  has  been  termed  pectisa- 
tion,  coagulation,  precipitation  or  flocculation.  These  are  only  a  few 
of  the  phenomena  which  characterize  this  condition  of  matter. 

The  importance  of  a  study  of  colloids  is  evidenced  by  ^he  recognition 
of  their  presence  in  many  well  known  substances  and  processes.  For 
instance,  cheese  is  albumen  colloidally  dissolved  in  milk  serum,  the 
color  of  a  ruby  is  due  to  minute  quantities  of  chromium  oxide  in  col- 
loidal suspension  in  alumina,  the  tanning,  ceramic,  cement  and  other 
industries  are  based  upon  colloidal  processes,  the  urine,  blood  and 
other  body  fluids  are  colloidal  solutions.  In  medicine  and  pharmacy 
many  applications  have  been  made  of  the  principles  involved,  probably 
the  most  important  being  the  use  of  colloidal  silver,  which  has  proven 
to  be  a  valuable  antiseptic.  The  colloidal  form  of  other  metals  has 
also  been  prepared  and  used,  including  gold,  platinum,  palladium,  cop- 
per, selenium,  iron,  aluminum,  etc.,  and  many  pharmaceutical  prepara- 
tions are  said  to  be  colloidal,  particularly  emulsions  and  mixtures. 

QUESTIONS  ON   SOLUTION 

What  is  meant  by  solution?    (See  page  211.) 

What  is  the  liquid  used  to  make  a  solution  called? 

What  is  a  saturated  solution?     When  is  a  substance  said  to  be  insoluble?     What 

two  kinds  of  solution  are  there?     Give  examples  of  each. 
How  may  the  solution  of  solids  be  facilitated? 

What  is  the  effect  of  dissolving  a  solid  body  specifically  heavier  than  the  solvent? 
How  may  this  be  shown? 

Is  a  saturated  solution  of  one  substance  capable  of  dissolving  some  other  substance? 
When  solids  dissolve  rapidly  in  liquids  without  chemical  action,  what  takes  place? 
How  are  freezing  mixtures  made? 

What  is  the  effect  if  during  the  solution  chemical  action  takes  place? 
How  are  solutions  usually  made  by  the  pharmacist? 
What  is  meant  by  circulatory  solution? 
Name  the  principle  solvents  used  in  pharmacy. 

What  are  some  of  the  advantages  of  alcohol  as  a  solvent?    I  >f  glycerin? 
For  what  substances  is  ether  a  good  solvent?  Indicate  its  advantage  over  chloroform. 
What  are  objections  to  carbon  disulphide  as  a  solvent? 
What  value  is  the  solubility  of  a  substance  as  a  test? 
Does  the  temperature  affect  the  solubility? 

What  is  the  U.  S.  P.  standard  temperature?     Describe  Rice's  lysimeter. 
Upon  what  do  the  methods  for  making  solutions  of  n;:ises  in  liquids  depend? 
Where  a  gas  is  freely  soluble  in  a  liquid,  how  is  a  solution  usually  affected? 
What  is  the  arrangement  of  a  Woulfe's  bottle?     Are  g:iM >s  generally  more  rapidly 
and  thoroughly  dissolved  by  cold  or  hot  liquids?     What  are  colloidal  solutions? 
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SEPARATION   OF  FLUIDS   FROM   SOLIDS 

The  operations  involved  under  this  head  are  among  those  which 
arc  most  frequently  used  in  pharmacy, — i.e..  Lotion,  Decantation, 
Colation,  Filtration,  Clarification,  Expression,  Percolation,  etc., — and 
the  principles  which  govern  the  successful  performance  of  these  prac- 
tical processes  should  be  well  understood.  They  are  almost  exclu- 
sively mechanical  processes. 

Lotion,  or  Displacement  Washing,  is  the  process  of  separating 
soluble  matter  from  a  solid  by  pouring  a  liquid  upon  it  which  will 
dissolve  and  wash  out  the  soluble  portion.  The  separation  of  the  fluid 
from  the  solid  is  generally  effected  by  placing  an  obstruction  in  a 
funnel  or  cylindrical  vessel,  such  as  a  plug  of  cotton  or  tow,  notched 
cork,  filter  paper,  etc.,  and  then,  having  introduced 
the  solid  into  the  funnel  and  arranged  a  suitable 
vessel  beneath,  the  liquid  is  poured  upon  it.  i  See 
Percolation.)  Precipitates  are  frequently  purified 
from  contaminating  soluble  matter  in  this  way.  A 
very  convenient  method  of  applying  the  liquid  is  by 
the  use  of  the  spritz  bottle  (see  Fig.  268).  This  is 
usually  made  from  a  flask,  but  a  round  shouldered 
pint  bottle  of  the  diameter  most  easily  grasped  by  the 
hand  is  preferable.  Two  glass  tubes,  one  bent  at  an 
acute  angle  and  the  other  at  an  obtuse  angle,  are 
used  ;  one  end  of  the  former  is  drawn  out  to  a  capil- 
lary orifice,  and  the  other  extends  nearly  to  the  bot- 
tom of  the  bottle.  The  obtuse  angled  tube  merely 
enters  the  bottle  below  the  cork  ;  the  upper  portion 
of  this  tube  should  be  held  in  the  gas  flame,  so  as  to  fuse  the  edges  of 
the  glass  and  thus  prevent  cutting  the  lips  when  it  is  used.  By 
filling  the  bottle  with  liquid,  and   blowing  with   the  mouth   through 

the  tube,   a  stream   of  Liquid  is  ejected  from  the  capillary  orifice 

which  can  be  directed  to  any  portion  of  a  solid  substance  that  is  to 
be  washed.  It  is  often  desirable,  in  order  to  save  time,  to  use  the 
liquid  hot.  One  of  the  wicker  covered  bottles  in  which  farina 
cologne  is  imported  answers  a  -good   purpose  here  to  prevent   burning 

the  fingers,  and  if  care  is  used  to  pour  in  a  small  quantity  of  hoi  liquid 

first  and  agitate  it  before  adding  the  rest,  so  that  the  glass  ma\  be 
gradually  wanned,  there  is  no  danger  of  fracturing  the  bottle. 

Continuous  Washing. — The    use  of   the   sprits    bottle    for   small 
Operations  is  convenient.      A  simple  method  of  automatically  supplv 
ing  the  w;ish    liquid  iii  larger  quantities  is  shown    in    fig.  269.      This 

requires  no  attention  from  the  operator  except  at  the  beginning  of 

the  Operation.      The  bottle  is  furnished  with  a  perforated  cork  ami  a 
short  glaSfl  tube.       All  that   is  necessary  is  to  till  the  bottle  and  adjust 
it  Over  the  funnel   BO  that    the  end  of  the   tube  shall  be  at  the   height 
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desired  for  the  liquid.  On  tilting  the  bottle  slightly  (if  the  tube 
selected  is  not  too  narrow  in  diameter)  the  liquid  will  run  <>ut  Into 
the  funnel  until  it  rises  to  the  orifice  of  the  tube,  when  the  How  will 
cease.  As  the  liquid  gradually  passes  through  the  solid  substance  in 
the  funnel,  the  level  tails,  and  bubbles  of  air  pass  through  the  tube 
into  the  bottle,  the  liquid  once  more  Hows,  and  the 
operation  continues  until  the  bottle  is  empty.  Many 
elaborate  methods  of  continuous  washing  have  been 
suggested,  and  many  have  been  practically  tried  by 
the  author,  but  if  care  is  taken  in  the  simple  appa- 
ratus just  described  to  have  the  tube  of  proper  diam- 
eter, at  least  so  wide  that  the  force  of  capillary 
attraction  shall  not  be  strong  enough  to  prevent  the 
ingress  of  air,  it  is  the  most  sat  Isfactory  of  all.  Bottles 
having  narrow  mouths  may  often  be  used  in  the  same 
way,  and  the  cork  and  tube  be  dispensed  with.  A 
little  practice  will  enable  the  operator  to  make  an  ap- 
paratus in  which  the  parts  are  adj  listed  to  a  nicety.  On 
the  large  scale,  Prof.  B.  S.  Proctor's  suggestion  of  two 
carboys  may  be  used, — one  above  and  inverted,  con- 
taining the  liquid,  supported  by  a  box  having  a  cir- 
cular hole  cut  in  its  side,  and  the  other  inside  the  box, 
containing  the  funnel  and  filter. 

A  modification  of  Gay  Lussac's  apparatus  is  one  of  the  most  success- 
ful and  practical  for  continuous  washing  (see  Fig.  270).  The  bottle 
containing  the  wash  liquid  is  furnished  with  a  doubly  perforated 
cork  and  two  glass  tubes.  One  is  bent  as  shown  in  the  cut,  and  its 
lower  extremity  curved  upward.  By  blowing  a 
current  of  air  through  the  other  tube  the  syphon 
tube  is  filled,  and  the  extremity  may  then  be 
adjusted  to  such  a  height  in  the  funnel  as  is 
desired.  When  the  level  of  the  liquid  in  the 
funnel  falls  below  the  orifice  of  the  tube,  bub- 
bles of  air  will  enter  the  bottle  through  the  air 
tube,  and  the  liquid  will  run  out  until  it  rises  in 
the  funnel  to  the  level  of  the  ends  of  the  tubes, 
when  it  will  cease.  It  will  be  found  a  practical 
convenience  to  cut  the  syphon  tube  just  below 
the  bend,  so  that  a  piece  of  rubber  tubing  may 
be  used  to  form  a  flexible  joint. 

Decantation. — The  process  of  separating  a 
fluid  from  a  solid  by  decantation  is  very  simple, 
and  consists  usually  of  allowing  the  solid  to  de- 
posit  at  the  bottom  of  the  vessel,  and  then  care 
fully  pouring  oil'  the  liquid  by  inclining  the 
vessel.  The  theory  of  Washing  by  decantation 
shows  its  effectiveness,  and  this  may  be  illus- 
trated by  tin-  following  example.  If  360  grains  of  mercuric  chloride 
dissolved  in  50  fluidounces  Of  water  are  mixed  with  220  grains  of 
potassium  iodide  dissolved  in  50  fluidounces  of  water,  double  decom- 
position takes  place,  an  insoluble  precipitate  of  mercuric  iodide 
subsides,  and  100  grains  of  potassium  chloride  remain  dissolved  in 
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the  100  fluidounces  of  water.  As  it  is  desirable  to  free  the  mercuric 
iodide  from  the  contamination  of  potassium  chloride,  the  supernatant 
liquid  is  poured  off ;  if  90  fluidounces  are  decanted,  90  grains,  or  T9T 
of  the  whole  quantity  of  potassium  chloride,  are  thus  disposed  of,  and 
10  grains  are  left.  If  the  vessel  is  filled  with  water  to  100  fluidounces, 
and  90  fluidounces  are  again  poured  off,  9  grains  are  again  removed, 
and  but  1  grain  is  left  ;  this  by  a  third  washing  and  decantation  in  a 
similar  manner  would  be  reduced  to  y1^  of  a  grain,  and  thus  the  purifi- 
cation  is  speedily  effected.  Some  skill  is  required  to  decant  liquids 
neatly  from  vessels  of  various  shapes,  particularly  if  they  are  not  fur- 
nished with  lips,  or  if  filled  nearly  to  the  brim.  The  guiding  rod  may 
be  used  in  many  cases  with  effect.  Indeed,  it  is  a  good  practice  to 
form  the  habit  of  using  a  stirrer  or  rod  as  a  guide  in  decanting,  as 
shown  in  Fig.  271,  for  it  has  a  tendency  to  steady  the  hand  of  the  op- 
erator. The  practice  recommended  by  some  writers  of  greasing  the 
rim  of  the  vessel  to  facilitate  decantation  is  a  clumsy  and  usually 
unsuccessful  expedient. 

The  Syphon  (or  Siphon) — It  often  happens  in  washing  solid  sub- 
stances that  decantation  by  pouring  off  the  liquid  cannot  be  success- 
fully performed,  either  because  the  vessel  is  too  full,  or  because,  owing 

Fig.  271 
^  Fig.  272 


Use  of  the  guiding  rod  Syphon  diagram 

to  the  light  character  of  the  precipitate,  the  inclination  of  the  vessel 
is  sufficient  to  cause  a  disturbance  in  the  powder,  and  an  admixture 
of  the  liquid  and  solid.  In  such  cases,  and  in  many  others,  the  use- 
ful instrument  known  as  the  syphon  may  be  resorted  to.  This  usually 
consists  of  a  glass  tube  bent  at  a  rather  acute  angle,  and  having  one 
of  the  limbs  longer  than  the  other.  It  is  used  by  filling  the  syphon 
with  liquid,  and  then  inserting  the  short  limb  into  the  liquid  that  is 
t«.  be  drawn  Off,  when  a  flow  of  liquid  from  the  long  limb  is  established, 

which  oeed  do!  cease  until  ;is  much  of  the  liquid  is  abstracted  as  is 
desired.     Alter  rilling  the  Byphon  the  liquid  may  be  prevented  from 

running  out  (  if  a  tube  of  small  diameter  is  used  )  by  stopping  up  the 
end  of  the  long  limb  with  the  forefinger  of  the  righl    hand,  or.  if  the 

liquid  to  he  drawn  ofT  is  not  caustic  or  unpleasant  to  the  laste.  the 
short    limb  of  the  syphon   may  be  placed   in  the  vessel  at  tin-  proper 

height,  and  suction  applied  by  the  mouth  at  the  long  end  until  the 
current  is  established.      The  principle  of  the  action  of  the  syphon  is 
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Fig.  273 


shown  in  Fig.  272.  The  combined  lengths  of  the  limbs  of  the  syphon 
are  not  equal  to  the  length  of  the  glass  tube,  T  O  S,  but  the  real 
syphon  is  only  the  tube  acting  between  the  levels  of  the  liquid  in  the 
vessels.  In  all  operations  with  the  syphon  there  must  be  a  difference 
in  the  levels  of  the  liquid.  In  Fig.  U72,  ()  S  represents  the  liquid  in 
the  short  limb,  and  O  T  the  liquid  in  the  long  limb.  It  is  obvious 
that,  if  an  equal  limbed,  narrow  tube  syphon  is  filled  with  liquid,  and 
held  level  in  liquid  on  the  same  plane,  there  can  be  no  movement  in 
the  liquid  ;  equilibrium  is  established,  because  the  tubes  are  equal  in 
length  and  in  level  liquid,  and  the  pressure  of  the  air  is  the  same  upon 
all  parts  of  the  liquid.  But  the  descending  column  of  liquid  in  the 
long  limb  exceeds  in  weight  that  in  the  short  limb,  and  it  follows  on 
account  of  the  excess  of  weight  of  liquid  in  this  limb  that  if  it  is  once 
set  flowing  through  the  longer  limb  it  will  continue  until  the  levels 
of  the  liquid  in  the  two  vessels  are  the  same.  It  will  be  observed 
that  the  custom  of  having  one  limb 
longer  than  the  other  is  not  a  neces- 
sity, for  if  there  is  sufficient  dif- 
ference between  the  levels  of  the 
liquid  the  syphon  will  operate  with 
the  position  of  the  limbs  reversed  ; 
but  it  is  a  convenience  in  a  syphon 
of  unequal  limbs  always  to  immerse 
the  short  limb,  as  there  is  then  the 
certainty  that  the  other  limb  con- 
tains the  longest  column  of  liquid. 
The  syphon,  obviously,  cannot  be 
operated  in  a  vacuum,  nor  if  the 
length  of  the  upward  column  of 
water  exceeds  thirty-three  feet. 

Syphons  for  Special  Purposes. — 
In  the  larger  laboratory  operations 
the  most  convenient  syphon  is 
made  from  a  six-,  eight-,  or  ten-foot 
length  of  rubber  hose.  This  sy- 
phon, on  account  of  its  flexibility, 
can  be  used  in  many  operations 
where  glass  or  metal  would  be  in- 
convenient or  inadmissible,  while 
its  durability  and  simplicity  of 
operation  make  it  a  necessity.  In- 
deed, the  utility  of  glass  syphons  is  greatly  increased  by  cutting  the 
long  limb  just  below  the  bend  and  joining  it  to  the  other  by  a  piece 
of  rubber  tube. 

The  method,  already  referred  to,  of  starting  a  syphon  by  applying 
suction  with  the  mouth  at  the  long  end,  <>r  tilling  the  syphon  with 
liquid,  is  not  always  practicable,  and  various  other  expedients  arc  in 
use.  The  syphon  with  a  bulbed  lateral  tube  is  useful  where  caustic  liquids 
are  to  be  decanted.  The  finger  is  placed  Over  the  end  of  the  long  limb, 
and  suction  applied  at  the  small  tube  until  the  downward  current  is 
started.  Negretti's  syphon  has  a  glass  syringe  attachment  upon  the 
lower  part  of  the  long  limb  to  accomplish  t  he  same  purpose.  Fig.  273 
15 


m 


Syphon 


226 


SEPARATION  OF  FLUIDS  FROM  SOLIDS 


represents  a  modification  of  Mohr's  syphon,  the  bottom  having  been 
cut  from  a  Farina  cologne  bottle,  T,  by  starting  a  cut  with  a  three 
cornered  file  near  the  bottom  and  extending  it  around  the  surface 
with  a  red  hot  poker.     The  edges  are  now  filed  so  that  they  are  no 

longer  sharp,  and  a  cork  is  fitted 


Fig.  274 


Fig.  275 


Syphon 


Syphon  in  bottle 


and  twice  perforated  to  admit  the 
longer  limb  of  the  syphon  and  a 
suction  tube,  G.  It  is  started  like 
the  syphon  with  a  lateral  tube,  the 
moistened  forefinger  closing  the 
lower  aperture,  V,  while  suction  is 
being  used  atG  until  the  liquid  has 
been  started.  A  simple  glass  tube, 
with  a  short  piece  of  rubber  tube 
attached,  is  in  practical  hands  an 
efficient  substitute  for  elaborate 
contrivances  to  start  the  flow  in  a 
syphon  ;  even  if  the  liquid  is  caustic  or  disagree- 
able, there  is  no  risk  in  careful  hands  if  the  rub- 
ber tube  is  held  between  the  thumb  and  finger  so  that  it  can  be 
instantly  pinched  tightly  to  prevent  the  upward  flow  of  the  liquid 
into  the  mouth. 

Fig.  274  represents  a  form  of  syphon  for  drawing  off  the  liquid  to 
almost  the  last  drop  in  the  bottle.  The  shorter  limb  of  the  syphon  is 
bent,  and  the  syphon  is  started  by  blowing  through  the  shorter  tube  in 
the  cork.  Fig.  275  shows  a  syphon  with  the  shorter  limb  "turned 
up. ' '  This  form  has  the  advantage  of  retarding  the  tendency  to  empty 
itself,  and,  in  syphoning  the  liquid  from  precipitates,  there  is  not  so 
much  danger  of  stirring  up  the  particles  on  the  bottom. 

Colation,  or  Straining  (colore,  to  strain),  is  the  process  of  separating 
a  solid  from  a  fluid  by  pouring  the  mixture  upon  a  cloth  or  porous 
substance  which  will  permit  the  fluid  to  pass  through,  but  will  retain 
the  solid.  This  operation  is  frequently  resorted  to  for  separating 
sediment  or  mechanical  impurities  of  various  kinds  from  liquids. 
Gauze,  fine  muslin,  cotton  flannel,  woollen  felt,  and  other  fabrics  are 
used.  Strainers  are  employed  where  the  solid  pjarticles  to  be  removed 
are  not  in  very  fine  powder,  or  where  complete  separation  is  not 
especially  desired. 

Felt  drainers  are  usually  in  the  shape  of 
felted,  seamless,  conical  bags  ;  the  material 
is  of  wool  and  quite  thick.  They  form  ex- 
cellent strainers  tor  melted  fats,  pet  nilahiin, 
wax,  oils,  syrups,  elixirs,  etc.,  where  a 
large  quantity  of  substance  is  to  be  strained. 
Their  expensiveness  is,  however,  an  objec- 
tion to  their  use,  and  the  difficulty  Of 
Cleaning  them,  OWing  to  the  tenacity  with 
whi<h  they  retain  odors,  unfits  them  for 
general   use  by   the  apothecary,  but  for 

special  purposes  in  a  manufacturing  pharmacy  they  are  very  useful. 

Woollen  strainers  made  of  twilled  woollen  cloth,  flannel  blanket 

material,  etc.,  are  more  economical,  because  they  can  be  cut  to  any 


Fig.  276 


Fig.  277 
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size  desired,  and  the  material  costs  less,  while  if  the  seams  are  closely 
sewed  or  overseamed  they  will  last  a  long  time.  The  form  known  us 
Hippocrates's  sleeve  (see  Fig.  277)  is  that  generally  used.  Fig.  276 
shows  the  shape  and  dimensions  before  being  sewed.  A  wooden  hoop 
or  brass  ring  is  required  to  keep  the  opening  extended.     This  should 


Fig.  278 


Fig.  279 


Cotton  cloth  strainer 

be  arranged  so  that  it  can  be  removed  when 
the  bag  is  to  be  washed.  The  most  con- 
venient support  is  a  stick  passed  through  the 
cords  which  are  attached  to  the  strainer,  the 
whole  suspended  in  a  barrel  arranged  as 
shown  in  Fig.  278.  The  object  of  sus- 
pending it  in  the  barrel  is  to  avoid  currents 
of  air,  which,  in  the  case  of  many  liquids, 
would  cause  evaporation  from  the  surface  and 

the  formation  of  a  crust,  and  thus  impede  the  rapidity  of  eolation. 

A  tin  or  copper  can  of  proper  size  may  be  placed  in  the  barrel  to 

collect  the  strained  liquid. 

Cotton  flannel  or  Canton  flannel  strainers  are  cheaper  than  those  of 

woollen,  and  if  bleached  they  have  the  great  advantage  that  they  can 

be  used  for  alkaline  solutions.     The  unbleached  cotton  flannel  is  prob- 
ably stronger,  but  the  coloring  matter  naturally  present,  being  soluble 

in  alkalies,  is  apt  to  discolor  the  liquid. 

Cotton  cloth  or  muslin  strainers  are  generally  suspended  on  a  wooden 

frame,  (tenaculum)  sec  Fig.  279.     The  frame  should  be  securely  joined 

without  glue,  and  at  each  corner  there  should  be  a  strong,  pointed  nail 

projecting  slightly  outward.      The  cotton 

cloth  should  always  be  snaked  in  boiling 

water  before  fastening  it  to  the  frame,  to 

dissolve   out   the  substances  used  by  the 

manufacturer    in    calendering    the    goods. 

Fig.  280  shows  the  method  of  fastening  the 

strainer  to  the  frame.    It  should  be  secured 

at  each  corner,  first  upon  the  permanent 

nails,  and  then  two  tacks  at  the  side  of 

each  nail  should  be  driven  two-thirds  of 

their  length    into   the  frame;   this  partial 

driving  of  the  nail  is  sufficient  to  hold  the 

doth  and  permit  of  the  easy  removal  of  the  tacks.      A  strainer  hung 

in  this  way  will  hold  more  liquid  and  do  much  better  work  than  one 

Which   is  tacked  all  around  the  frame.      This  method  of  Straining  is 

particularly  useful  in  collecting  precipitates  which  require  washing. 
Colation  in  Smaller  Operations. — When  solid  particles  arc  to  be 

separated  from  liquids  in  the  operations  of  the  dispensing  counter, 


Fig.  280 


Strainer  and  frame  ^tenaculum) 
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several  methods  may  be  used.  One  of  the  most  convenient  is  to  in- 
sert a  plug  of  absorbent  cotton  in  the  neck  of  a  funnel  and  then  pass 
the  liquid  through  ;  a  funnel  with  a  circle  of  brass  wire  gauze  soldered 
in  it  two  thirds  of  the  way  down  is  sometimes  used,  although  not 
recommended,  because  of  the  difficulty  of  cleaning  it.  A  better 
small  strainer  is  made  by  using  the  hard  rubber  sieve,  V,  H  (see 
Fig.  281).  The  muslin  gauze,  C,  is  easily  replaced,  and  the  sieve 
may  be  placed  in  a  funnel.     The  cotton  cloth  used  by  the  makers  of 


Fig.  281 


Fig.  282 


Prescription  strainer 


Careless  straining 


cheese,  called  cheese  cloth,  is  admirably  adapted  for  many  kinds  of 
straining.  When  coarse  muslin  strainers  are  used  for  the  first  time, 
they  are  prepared  by  soaking  them  in  hot  water  and  placing  them  in 
a  funnel  carefully  so  as  to  line  the  inside.  Care  should  also  be  taken 
to  see  that  the  strainer  is  not  too  large,  for  if  the  wet  strainer  projects 
over  the  edge  of  the  funnel,  a  syphon  action  may  be  set  up  and  more 
of  the  liquid  delivered  outside  of  the  bottle  than  inside.  Fig.  282 
shows  the  action  of  such  a  strainer. 


QUESTIONS  ON  SEPARATION  OF  FLUIDS  FROM  SOLIDS 

What  is  meant  by  lotion  or  displacement  washing?    (See  page  222.) 

How  may  it  he  effected? 

What  is  a  spritz  bottle,  and  what  is  its  use? 

What  is  continuous  washing? 

How  may  it  be  effected? 

What  is  dec:int:ttion? 

What  is  a  guiding-rod,  and  how  is  it  used? 

What  is  a  syphon? 

What  is  the  principle  of  its  action? 

Where  a  poisonous,  caustic,  or  disagreeably  tasting  liquid  is  to  be  drawn  oil  by  a 

syphon,  how  may  it  conveniently  be  started? 
What  is  eolation? 

What  materials  are  used  for  the  purpose? 
In  what  cases  are  strainers  used? 
What  arc  felt  strainers? 
How  are  woollen  strainers  used? 

What  advantages  have  cotton  flannel  strainers  over  those  made  of  wool? 
How  arc  muslin  strainers  used? 


CHAPTER  XI 

FILTRATION 

Filtration  is  the  process  of  separating  liquids  from  solids  with  the 
view  of  obtaining  the  liquids  in  a  transparent  condition.  The  interven- 
tion of  porous  substances,  called  filters,  to  intercept  the  solid  particles, 
is  necessary  in  performing  this  process.  These  are  usually  made  from 
paper,  paper  pulp,  sand,  asbestos,  ground  glass,  charcoal,  porous 
stone,  etc.  The  liquid  which  has  passed  through  the  filter  is  called 
the  filtrate. 

Paper  filters  are  the  most  useful  of  all  kinds  for  the  pharmacist, 
and  they  are  employed  in  all  the  finer  operations  requiring  filtration. 
The  solid  particles  are  much  more  completely  separated  by  filtration 
through  good  paper  filters  than  through  strainers,  owing  to  the  pores 
of  the  paper  being  smaller  and  more  numerous.  The  paper  used  for 
this  purpose  is  especially  prepared,  and  is  called  filtering  paper.  It  is 
made  now  upon  a  large  scale,  and  can  be  had  of  excellent  quality. 
Unlike  a  strainer,  it  is  never  used  more  than  once  ;  its  cost  is  so  tri- 
fling, and  it  is  so  easily  ruptured  when  wet,  that  it  is  not  worth  while 
to  attempt  to  save  filters  for  subsequent  use.  Filtering  paper  is  found 
in  commerce  in  two  forms, — in  large,  nearly  square  sheets,  and  in 
circular  sheets.  The  former  is  used  for  large  filters,  and  has  some 
advantages,  if  the  waste  pieces  can  be  put  to  use  ;  but  it  is  usually 
more  convenient  for  the  pharmacist  to  rely  for  constant  use  upon  the 
circular  sheets  of  different  sizes.  The  difference  in  price  between  the 
two  is  now  so  trifling  that  the  latter  is  almost  always  preferred.  Two 
kinds  of  square  sheet  filtering  paper  are  commonly  found, — German 
white,  a  rather  thin,  but  good  paper,  and  heavy  French,  the  latter 
very  thick  and  porous,  having  a  rough  surface ;  it  is  the  more  ex- 
pensive paper,  but  is  better  for  special  purposes.  Of  the  round  filters, 
the  French,  Swedish,  German,  English,  and  Scotch  are  among  those 
best  known  in  America.  For  pharmaceutical  purposes  the  French 
filters  are  almost  universally  used,  the  "Prat  Dumas"  brand  being 
the  most  common,  the  gray  paper  being  made  from  a  mixture  of  cot- 
ton, flax,  wool,  etc.;  this  paper  answers  sufficiently  well  for  filtering 
colored  liquids,  fluidextracts,  or  tinctures,  but,  owing  to  the  coloring 
matter  it  contains,  it  should  never  be  used  for  any  solution  containing 
free  alkali. 

It  is  safer  to  form  the  habit  of  never  using  it  for  liquids  that  are  in- 
tended to  be  colorless  when  filtered  ;  of  course,  it  is  entirely  unfitted 
for  analytical  work.  The  "Prat  Dumas  White"'  is  of  good  quality, 
and  it  or  some  other  good  quality  of  white  paper  should  always  be  on 
hand  for  special  purposes,  for  filtering  alkaline  or  alkaloidal  solutions, 
and  for  the  nicer  operations.  Very  good  filtering  paper  of  English 
and  Scotch  manufacture  may  occasionally  be  procured  ;  that  made  in 
Sweden,  however,  by  Munktell,  is  preferred  for  the  processes  of  igni- 
tion and  analytical  work;  it  yields  the  smallest  amount  of  ash,  and 
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Fig.  283 


is  practically  free  from  soluble  salts  and  impurities.    At  least  a  small 
stock  should  be  kept  by  pharmacists  for  especially  accurate  work. 

Methods  of  folding  Filtering  Paper. — Two  kiuds  of  paper  filters 
are  used,  the  plain  and  the  plaited. 

1.  The  Plain  Filter. — This  filter  is  used  habitually  by  the  analytical 
chemist,  and  is  preferred  by  the  pharmacist  where  precipitates  are  to 
be  collected,  and  in  some  other  operations  (see  Fig.  283;  ;  it  is  made 
by  exactly  doubling  a  circular  sheet  of  filtering 
paper  upon  itself,  and  then  folding  this  directly 
in  the  middle,  so  that,  when  opened,  four  equal 
divisions  or  sectors  appear  ;  the  filter  is  used  by 
separating  one  of  the  sectors  from  the  other  three, 
and  placing  the  cone  formed,  into  a  funnel ;  the 
liquid  is  then  poured  upon  the  filter,  and  the 
process  of  separating  the  solid  from  the  liquid 
commences.  The  advantages  of  the  plain  filter 
are,  1,  simplicity  and  rapidity  in  folding,  no  skill 
being  required  to  make  one  ;  2,  in  collecting  pre- 
cipitates, but  one-half  of  the  surface  of  the  filter 
(two  sectors)  is  in  contact  with  the  moist  precipi- 
tate, which  is  often  closely  adherent,  and  therefore  but  one-half 
of  the  surface  has  to  be  cleaned.  In  some  cases  there  may  be  a 
disadvantage  in  the  use  of  the  plain  filter,  owing  to  the  unequal 
rate  of  flow, — the  tendency  of  the  three  folds  being  to  attract  the 
liquid  to  the  side  of  the  funnel  upon  which  they  rest,  and  thus  the 
precipitate  may  be  unequally  washed.  A  stronger  and  more  rapid 
niter  may  be  made  by  placing  one  plain  filter  inside  of  another,  so 
that  the  three  sides  of  the  upper  one  shall  be  in  contact  with  one  side 
of  the  lower  one,  and  vice  versa  (see  Fig.  284).  If  the  sides  of  the 
funnel  have  an  angle  of  60°,  the  plain  filter  made 
as  described  will  fit  the  funnel  properly  ;  but  it 
frequently  happens  that  the  angles  of  funnels 
vary,  and  if  an  ordinary  plain  filter  is  placed  in 
a  funnel  not  having  an  angle  of  60°,  a  por- 
tion of  the  filter  is   left  unsupported,  and   the 


Plain  filter 


Fig 


Fig.  286 


Fig.  285 


Rother'B  filter  (first  step) 


Donbla  pliiiii  filter 


Untli.r's  filter 


weight  of  the  liquid  is  apt  to  rupture  the  moist  paper.  This  diffi- 
culty may  be  overcome  by  making  a  fresh  crease  in  the  outside  fold 
of  the  plain  filter  ;  if  this  is  made  to  the  right  of  the  Original  crease 
of  the  00°  filter,  and  the  inside  fold  pushed  around  a  corresponding  dis- 
tance, a  filter  having  a  smaller  angle  is  produced,  while  if  the  fresh 
Crease  is  made  to  the  left  of  the  original  crease  a  larger  angled  filter 
may  be  made.     Rother's  method  of  making  a  plain  filter  has  the  ad- 
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Fig.  287 


vantage  of  furnishing  two  filters  from  the  same  sheet  that  is  usually 
required  for  one  filter.  To  make  it,  the  circular  disk  of  filtering 
paper  is  cut  through  in  the  line  of  its  diameter, 
and  half  of  the  disk  is  folded  into  tun  equal 
parts  ;  the  double  edge  of  the  cut  sides  is  turned 
down  and  folded  over  on  itself  narrowly  several 

Fia.  289 


Folding  plaited  filter 


Folding  plaited  filter 


times  (see  Fig.  285),  and  with  the  blade  of  a  spatula  the  fold  is  com- 
pressed so  that  it  will  retain  its  shape  (see  Fig.  286).  This  filter 
may  be  used  in  collecting  precipitates. 

The  plaited  filter  may  well  be  called  the  u  pharmacist's  filter,"  for 
it  is  the  form  almost  exclusively  used  in  ordinary  filtering  operations. 


Fig.  290 


Fig.  291 


Fig.  292 


Folding  plaited  filter 
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Folding  plaited  filter 


Figs.  287  to  297  show  the  progressive  steps  in  the  folding  of  a  plaited 
filter.  It  is  made  by  folding  a  circular  sheet  of  filtering  paper  twice, 
as  in  making  a  plain  filter.1  The  edge  B  D,  Fig.  290,  is  then  laid 
upon  E  D,  and  the  crease  F  D  is  formed  ;  in  like  manner  C  D  is  laid 
upon  E  D,  and  H  D  is  formed.     Then  D  B  is  laid  upon  F  D,  and  I  D 

Fig.  294 


Fig.  293 


Fig.  295 


Folding  plaited  filter 


Folding  plaited  filtor 


Folding  plaited  filter 


is  formed,  and  by  rolling  over  the  fold  in  the  same  direction  once 
more  until  F  D  is  laid  upon  E  D,  the  crease  K  D  is  made  see 
Fig.  292).     Now  in  the  same  way  C  D  is  laid  upon  II  I)  and  H  D 


•It  will  be  observed  that  in  the  first  folding  of  French  filters.  "  Prat  Dumas,"  the  disks  are 
not  perfect  circles.  This  causes  one  edge  to  project  (see  Fig.  288),  and  facilitates  the  opening 
of  the  filter. 
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Fig.  297 


upon  E  D,  and  it  will  be  noticed  that  the  folded  semicircle  has  been 
creased  into  eight  equal  spaces,  and  that  the  direction  of  each  crease 
is  the  same,  so  that  if  the  paper  is  lifted  it  will  appear  as  shown  in 
Fig.  294. 

The  next  step  is  to  fold  each  one  of  these  spaces  back  on  itself  (Fig. 
295).  BD  is  laid  upon  F  D,  and  then  B  D  is  turned  upward  and 
back  until  it  is  laid  upon  I  D.  This  makes  the  crease  Q  D,  which  is 
the  first  fold  in  the  opposite  direction.  Taking  both 
folds  between  the  forefingers  and  thumbs  of  both 
hands,  the  edges  B  D  and  I  D  are  folded  upward 

and  back  upon   F  D,  and  the 
Fig.  296  crease   P  D    is    formed  5  then 

these  three  edges,  BD,  ID,  and 

F  D,  are  taken  all  together  and 

folded  back  upon  K  D,  and  the 


Plaited  filter 


Folding  plaited  filter 


crease  O  D  is  formed,  and  so  on, 
each  space  in  turn  being  folded 
back  in  the  opposite  direction, 
until  the  last  one  is  reached. 
The  folded  filter  is  then  held  at  the  apex  with  the  left  hand  upon  a 
table  or  flat  counter,  and  pressed  and  smoothed  out  with  the  right 
hand  in  order  to  emphasize  the  folds.  It  should  then  be  placed  in 
the  funnel,  while  still  unopened,  to  see  whether  it  needs  trimming  ;  if 
the  rough  edges  of  the  filter  project  above  the  top  of  the  funnel,  the 
filter  must  be  removed,  and  they  must  be  cut  off  neatly  with  a  sharp 
knife  or  a  pair  of  scissors  so  that  the  whole  of  the  filter  may  be 
placed  inside  of  the  funnel.  Having  satisfied  this  requirement,  the 
filter  should  be  carefully  opened  out  (see  Fig.  297)  and  placed  in  the 
funnel. 

Another  method  of  folding  a  plaited  filter  is  illustrated  in  Figs. 
298  and  299.  A  plain  filter  is  folded  as  in  Fig.  283,  and  the  quad- 
rant, consisting  of  four  thicknesses  of  paper,  beginning  at  the  left 
hand  side,  is  folded  at  once  into  narrow  parallel  plaits  backward  and 
forward.  Fig.  298  represents  the  filter  after  being  once  opened,  and 
Pig.  299  shows  the  inside  of  the  filter.  It  will  be  observed  that  the 
creases  do  not  converge  to  a  point  as  in  the 
plaited  filter  (see  Fig.  297),  and  hence  the  apex 

is  less  likely  to  be  weak- 
ened. 

Maxims. — 1.  Infolding 

a  filter,   care  should  be 

observed   not  to   extend 

the  creases  entirely  t<»  the 

apex,  but  to  end  them  at 

a  distance  of  abonl  half  an 

inch  from  it,  because  the 

point    at     which    all     the 
creases  converge  would  he  thereby  so  weakened  that  the  weight  of  the 
liquid  would  rapture  the  niter. 

2.  The  filter  should  be  moistened  with  water  after  introducing  it 
into  the  funnel  and  before  pouring  upon  it  the  liquid  to  be  filtered 
(except,  of  course,  in   the  ca.se   of  a    liquid    immiscible  with  water). 


Fig.  299 


Fig.  298 


Plait.. I  Biter,  |«rallel  folds 


Plaited  filter,  parallel  folds 
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Fig.  300 


Arrangement  of  funnel 
in  filtration 


This  promotes  rapid  filtration,  and  washes  the  filter  besides.     If  hot 
water  is  available,  it  is  usually  to  be  preferred. 

3.  If  the  liquid  to  be  filtered  contains  free  acid  or  alkali,  or  if  it 
contains  a  very  fine  precipitate,  or  is  very  dense  or  hot,  a  double 
filter  should  be  used.  In  the  case  of  plain  filters,  they  should  be 
arranged  as  in  Fig.  284.  If  plaited,  two  sheets  of 
paper  should  be  taken  and  folded  as  if  they  were 
single.  A  filter  may  be  also  strengthened  by  placing 
a  small  capping  filter  or  plain  filter,  a  piece  of  well 
washed  linen  or  muslin  folded  like  a  plain  filter,  or 
a  plug  of  absorbent  cotton,  into  the  funnel  before 
introducing  the  filter.  The  apex  is  always  the 
weakest,  the  most  exposed,  and  yet  the  most  im- 
portant part  of  the  filter. 

4.  In  pouring  the  liquid  into  the  filter,  the 
stream  should  never  be  delivered  directly  upon  the 
apex,  but  upon  one  of  the  sides,  so  that  the  force 
of  the  fall  will  be  broken  before  the  weakest  point 
is  reached. 

5.  The  filter  should  be  entirely  within  the  funnel.  If  the  edges 
of  the  paper  project  above  the  funnel,  waste  from  evaporation  in 
volatile  liquids,  also  from  the  increased  and  unnecessary  absorption 
due  to  the  excess  of  filtering  paper,  ensues,  and  in  addition  an  untidy 
and  careless  habit  is  encouraged. 

6.  The  end  of  the  funnel  should  touch  the  side  of  the  receiving 
vessel,  so  that  the  filtrate  will  trickle  down  its  inside  edge.  By  this 
expedient  splashing  will  be  avoided  (see  Fig.  300). 

7.  In  filtering  into  a  bottle,  care  should  be  observed  to  leave  suffi- 
cient space  between  the  neck  of  the  funnel  and  the  mouth  of  the  bottle 
for  the  escape  of  air,  otherwise  filtration  will  be  retarded  or  pre- 
vented; a  piece  of  twine  placed  between  the  two  surfaces  generally 
serves  a  good  purpose.     The  end  of  the  funnel  should  project  below  the 

t,      OA1  ^      ono  lowest  part  of  the  neck  of  the  bottle 

I ic.  301  Pig.  302  /         -»-,.       orw^x       T,.,      jf.  , 

(see  Fig.  301).    If  the  diameter  of 

the  end  of  the  funnel  is  too  large 
to  admit  of  this,  or  if  it  is  only 
half  inserted,  the  filtrate  will  be 
very  apt  to  fill  the  intervening 
space  and  flow  over  the  outside  of 
the  bottle,  as  shown  by  the  arrows 
in  Fig.  302. 

Funnels,  sometimes  called  tun- 
nels, are  conical  shaped  instruments 
intended  to  facilitate  the  pouring 

of  liquids  into  narrow  mouthed 
vessels,  and,  as  they  have  also  an  important  service  to  perforin  for 
the  pharmacist  in  supporting  filters,  they  will  be  considered  in  this 
place.  Funnelsare  made  of  tinned  copper,  tinned  iron,  hard  rubber, 
Berlinware,  porcelain,  queensware,  granite  or  agateware,  earthen- 
ware, or  glass.  Metallic  funnels  have  an  advantage  in  point  of 
durability  over  porcelain  and  glass,  but  a  disadvantage  in  being  acted 
upon  chemically  by  liquids  and  in  being  more  difficult  to  clean.     The 
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triangle  formed  by  the  sides  of  a  funnel,  and  the  line  joining  them, 
should  be  equilateral  (see  Fig.  303).  The  angles  being  each  60°,  a 
funnel  having  this  shape  will  accurately  support  a  plain  filter  made 
in  the  usual  way.  Funnels  are  frequently  fluted,  grooved,  or  ribbed 
on  I  he  inside  for  the  purpose  of  facilitating  the  downward  flow  of  the 
tilt tate  (see  Pig.  304),  or  wire  frames,  either  fixed  or  folding,  are 
arranged  in  a  plain  funnel  with  the  same  object.  These  aids  are  of 
doubtful  utility,  however,  while  the  tendency  of  the  raised  ribs  is  to 
form  a  lodgement  for  foreign  substances.  A  icell  made  plaited  filter  in 
a  plain  funnel  will  perform  as  much  work  in  the  same  time,  and  if 
the  habit  is  once  formed  of  always  carefully  and  skilfully  folding  a 
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filter,  its  importance  in  saving  time  and  labor  will  be  appreciated 
ever  afterwards.  One  of  the  ribbed  funnels  in  the  market  has  an 
improvement  in  the  neck,  which,  instead  of  being  round,  is  triangular. 
This  permits  the  tree  escape  of  air  from  the  interior  of  the  bottle, 
and  is  much  superior  to  the  indistinct  groove  which  is  often  made  on 
the  outside  surface  of  porcelain  funnels.  Plain  glass  funnels  are 
more  generally  useful  to  the  pharmacist  than  any  other  kind.  They 
are  easily  cleaned,  and  dirt  upon  them  may  be  quickly  seen.  They 
are  very  useful  as  percolators,  and  the  whole  process  of  filtration  or 
percolation  may  be  observed  without  trouble.  Their  only  disadvan- 
tage is  the  ease  with  which  they  are  fractured.  The  next  kind  in 
poinl  of  usefulness  is  the  plain  tinned  copper  funnel.  The  neck 
should  be  grooved,  square  or  triangular,  instead  of  round.  Copper 
funnels  are  far  superior  to  those  made  from  tinned  iron,  and  the 
difference  iii  cost  is  greatly  in  favor  of  tinned  copper,  if  true  economy 
is  considered  |  see  Pig.  305  ).  Bard  rubber  funnels  are  light  in  weight, 
and  are  not  very  easily  broken,  for  they  may  be  often  dropped  niton 
the  floor  without  injury  (see  Pig.  .'{()(»).  They  are  not  acted  upon  by 
chemical    substances,   and    wit li    ordinary    care   will    last    a    Lifetime. 

Thej  lack  one  advantage  of  those  made  from  glass,  however,  in  their 
absence  of  transparency.    A  hard  rubber  funnel  divided,  to  hold  a 

strainer,  may  be  OSed  at  the  dispensing  counter  <  see  Fig.  307).  Porce- 
lain, queensware,  or  Berlinware  funnels  are,  of  course,  not  trans- 
parent^  and  tfaej   have  the  disadvantage,  at  least  in  the  larger  sizes, 
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of  being  heavy.  They  are,  however,  not  affected  by  liquids,  but 
their  advantages  over  glass  are  so  slight  |  being  somewhat  less  fragile) 
that  they  are  not  often  employed.  Earthenware  funnels,  if  well 
glazed,  are  very  useful  in  filtering  hot  liquids.  Enamelled  funnels, 
called  granite  or  agateware,  etc.,  are  made  from  sheet  iron  having  the 
surface  entirely  covered  with  a  glazed  composition  which  resists  the 
action  of  most  chemical  substances.  If  carefully  used,  they  answer 
for  many  purposes.  Their  greatest  objection  arises  from  the  brittle- 
ness  of  the  enamel,  which  is  apt  to  chip  off  if  the  funnel  is  dropped 
upon  the  floor  or  subjected  to  a  blow,  and  at  the  point  when-  the 
neck  of  the  funnel  is  joined  to  the  body,  the  enamel  coating  is  so  thin 
that  by  constant  use  and  knocking  about  it  is  soon  chipped  oil',  the 
exposed  iron  quickly  rusts,  and  the  neck  breaks  off  from  the  body. 
Tinned  iron  funnels  are  most  largely  used,  and  are  popular  because 
of  their  cheapness  ;  but  it  is  quite  possible  for  a  pharmacist  to  ruin 
in  one  operation  a  preparation  worth  ten  times  the  cost  of  the  funnel 
by  filtering  it  through  a  tinned  iron  funnel  and  allowing  it  to  come 
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in  contact  with  the  iron  exposed 
by  the  wearing  off  of  the  tinned 
surface. 

Fig.  308  shows  a  funnel  stand 
useful  for  small  filtering  operations 
in  the  laboratory  or  at  the  prescrip- 
tion counter. 

Fig.  309  shows  Bartlett's  funnel,  which  has  a  perforated  sleeve 
around  the  spout  to  permit  the  escape  of  air  from  the  bottle  in  which 
it  is  placed,  when  the  liquid  is  running  through  the  funnel. 

Fig.  310  shows  a  funnel  designed   tor  filling  bottles,  in  which  the 

flow  of  the  liquid  is  controlled  by  the  valve  operated  by  the  thumb. 
This  is  convenient  when  filling  a  gross  of  bottles  arranged  in  rows,  and 
if  carefully  used  the  bottles  need  not  be  soiled  on  the  outside  through 
overrunning,  and  the  quantity  in  each  bottle  can  be  nicely  adjusted. 
Filters  for  Special  Purposes. — In  the  course  of  laboratory  work  it 
frequently  happens  that  large  quantities  of  liquids  require  filtering, 
and  the  methods  suitable  for  smaller  operations  cannot  be  profitably 
employed.  The  filtration  and  purification  of  water  often  become 
necessary.  Charcoal  in  some  form  is  frequently  employed,  not  only 
on  account  of  its  porous  character,  but  also  because  of  its  power  of 
absorbing  odors  and  depriving  liquids  of  color.  Sand,  powdered 
glass,  or  asbestos  forms  an  excellent  filtering  bed.      A  very  practical 
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and  inexpensive  charcoal  filter  is  shown  in  Figs.  312  and  313.  It 
was  devised  by  Dr.  Hadden,  and  is  illustrative  of  a  principle  infiltra- 
tion not  heretofore  treated  of  in  tins  work. — i.e.,  upward  filtration.  It 
is  believed  by  the  advocates  of  upward  filtration  that  great  economy 
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Fig.  312        Fig.  313 


Fig.  314 


is  secured  by  passing  the  cloudy  liquid  upward  through  a  filtering 
bed,  the  principle  of  action  being  that  impurities  settle  away  from  the 
filtering  medium  by  force  of  gravity,  instead  of  accumulating  upon  it 
and  clogging  the  pores.  Figs.  312  and  313  show  au  external  and  a 
dissected  view  of  the  filter.  A  gallon  tin  can  has  a  short  pipe  soldered 
to  it  near  the  bottom  ;  the  pipe  has  a  piece  of  perforated  tin  or  gauze 
soldered  over  the  opening  into 
the  can,  to  keep  it  from  being 
filled  ii]).  This  can  is  filled  wit  li 
clean  gravel.  The  smaller  quart 
can  is  connected  with  the  lower 
one  by  a  raised  perforated  tin 
diaphragm,  and  small  pieces  of 
charcoal  arc  packed  upon  the 
diaphragm  ;  the  upper  perfo- 
rated  diaphragm    is    movable, 

and  is  intended  to  keep  the 
charcoal  in  place.  A  disk  of 
coarse  cotton   flannel   slmnld    be 

placed  on  top  of  the  charcoal,  to 
keep  the  tine  charcoal  dust  from  working  through  the  top 
to  the  upper  tin  can.  This  is  kepi  in  place  bj  ascrewjoinl 

and  washer  BUCh  as  is  often  semi  on  frnit  cans.      About 

an  inch  from  the  top  of  the  can  is  a  small  piece  of  pipe  for  delivering 

the  filtered  Water.      This  (liter   is.  of  course,   intended   to  he   used    in 

cities  and  towns,  or  where  water  is  supplied  under  pressure.     Both 

the  supply  and  the  exit   pipe  should  he  of  proper  diameter   to  permit 

the  use  of  a  robber  tube  for  connecting  with  tin-  water  supply  and  de- 
livering the  filtered  water.   The  filtration  of  oils  is  often  effected  in  a 

similar  manner,  one  of  the  earliest  applications  of  this  principle  being 
the  oil  filter  0  r  strainer  of  Win.  II.  Warner,  of  Philadelphia  (see  Fig. 
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314).  This  filter  or  strainer  consists  of  an  upper  cylindrical  tinned 
iron  vessel,  about  twenty-two  inches  high  and  ten  inches  in  diameter, 
with  a  flange  rim  soldered  on  tin-  bottom,  of  rather  Less  diameter,  and 
about  an  inch  wide,  so  as  to  fit  firmly  into  the  open  top  of  another 
cylindrical  tin  vessel  of  the  same  diameter  and  eighteen  inches  high. 
The  upper  vessel  is  furnished  with  a  lid,  and  with  a  tube  and 
stopcock;  this  tube  penetrates  <  lie  side  close  to  ttie  bottom,  and  tits 
into  another  tube,  which  opens  into  the  lower  vessel  close  to  its  bot- 
tom and  is  secured  to  the  side  by  a  strong  tubular  stay.  The  filtering 
medium  is  a  cone  of  hat  felt  projecting  upward  from  near  the  bottom 
of  the  lower  vessel,  and  secured  by  thumb  screws  passing  through  two 
tinned  iron  rings  and  the  felt,  which  are  all  properly  pierced  for  the 
purpose.  The  stopcock  being  closed,  the  upper  vessel  is  fitted  in  its 
place,  and  the  tube  joint  rendered  tight  by  wrapping  twice  around  it 
a  strip  of  isinglass  plaster  well  moistened.  When  this  is  dry,  the 
upper  vessel  is  filled  with  the  crude  oil  and  the  stopcock  opened,  that 
the  oil  may  flow  into  the  open  spaee  below  the  filter.  A  heat  of  120° 
F.  is  preferred  to  facilitate  filtration  or  eolation,  and  the  filtered  oil, 
as  it  accumulates,  should  be  drawn  off.  as  any  large  amount  greatly 
retards  the  process  by  decreasing  the  force  of  the  column  bearing  on 
the  filter.  For  a  pressure  filter  or  strainer,  Prof.  B.  S.  Proctor  uses 
a  quadrangular  cloth  filter  bag  securely  tied  to  the  end  of  a  tin  tube 
five  feet  long.  The  extremity  of  the  tube  has  a  wire  ring  soldered  to 
it,  to  keep  the  bag  from  slipping  off. 

Continuous  Filtration. — Most  of  the  expedients  used  in  continuous 
washing  (see  page  223)  are  applicable  to  continuous  filtration. 

Filtration  of  Volatile  Liquids. — It  is  evident  that  the  ordinary 
methods  of  filtering  liquids  will  not  be  practicable  for  very  volatile 
liquids,  because  of  the  loss  tlirough  evaporation,  and 
the  liability  to  explosion,  in  the  case  of  inflammable 
volatile  liquids,  if  brought  in  contact  with  flame. 
Funnels  must  be  covered,  and  provision  made  for  the 
escape  of  the  confined  air  in  the  receiving  vessel.  The 
following  method  is  preferred  to  the  elaborate  expe- 
dients usually  recommended.  A  glass  tube  (one  of 
those  usually  sold  as  julep  tubes  answers  very  well) 
is  arranged  in  a  glass  or  metallic  funnel,  so  that  tin- 
tube  will  lie  close  to  the  side  of  the  funnel  and  allow 
one  end  to  project  above  the  filter,  but  not  above  the 
edge  of  the  funnel.  It  may  be  held  in  its  place  by  a 
ring  of  absorbent  cotton  gently  thrust  into  the  throat 
of  the  funnel.  Or  a  rubber  cover  perforated  to  admit 
a  tube  is  placed  on  top,  and  connection  between  the 
bottle  and  funnel  effected  as  shown  in  Fig.  315.  For 
larger  operations,  Dr.  Hadden's  water  filter  or  War- 
ner's oil  filter  (see  pages  235  and  236),  slightly  modi- 
fied to  suit  the  liquid,  might  be  used.  A  very  neat 
method  of  filtering  volatile  liquids  is  provided  in  the 
apparatus  contrived  by  E.  H.  Banco,  of  Philadelphia.  This  consists 
of  a  cylindrical  vessel,  provided  with  a  tubnlure  and  stopcock  below, 
and  aground  glass  cover  above  ;  a  flange  near  the  top  affords  sup 
port  for  a  perforated  filter  support  or   funnel    containing   a    filter. 
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When  not  needed  for  filtration,  the  receiving  vessel  is  very  useful  for 
many  other  purposes. 

Hot  Filtration. — This  process  is  not  resorted  to  as  frequently  as  it 
might  be  with  advantage,  because  of  the  difficulties  which  are  asserted 

to  attend  it.     These  have  been  greatly 
Fig.  316  overestimated,  for  by  the  use  of  simple, 

properly  contrived  apparatus  many  prep- 
arations which  heretofore  have  been 
dispensed,  bearing  an  unsightly  cloudy 
appearance,  can  be  greatly  improved. 
Yellow  wax  is  frequently  full  of  mechan- 
ical impurities  ;  ordinary  straining  will 
not  deprive  it  of  these,  but  it  may  be 
filtered  through  paper  and  thoroughly 
purified.  Jellies,  benzoinated  lard,  petro- 
latum, cerates,  ointments,  etc.,  may  thus 
be  filtered.  One  of  the  simplest  and 
most  easily  managed  forms  of  apparatus 
(see  Fig.  316)  is  made  by  filing  off  the 
ring  from  one  of  the  ring  supports  of  a 
retort  stand,  J,  and  slipping  on  to  the  arm 
a  brass  circular  jet,  V,  attached  to  a  tee 
carrying  the  gas  supply  pipe,  A.  A 
tinned  copper  or  tinned  iron  funnel  is 
supported  by  an  appropriate  ring  at  a  suitable  distance  above  the  jet. 
The  filter  is  placed  in  the  funnel,  a  receiving  vessel  adjusted  below, 
and  the  hot  liquid  poured  into  the  filter.  It  is  plain  that  the  liquid 
can  be  heated  to  almost  any  degree,  and  the  filtration  conducted  at  a 

much  higher  tem- 
perature (if  need  FlG-  318 
be)  than  by  the 
jacketed  hot  water 
funnel  (see  Fig. 
317),  and,  on  the 
other  hand,  the  heat 
may  !»<•  regulated  so 
that  it  will  be  very 

moderate.     The  ho1 

water  funnel   is  an 

old  device,  and  consists  simply  of 

a    jacketed    1'nnncl    having  a   wide 

tube  soldered  at  the  lowest  point, 
and  an  opening  in  the  upper  edge 

lor  the  water  supply.  A  burner  or 
lamp  flame  will  heat  flic  water  con- 
tained between  the  funnels,  and  a 

regulated  heat  not  exceeding  that 
Of  boiling  water  is  obtained   (see 
Big.  317). 
Pig.  318  shows  another  form  of  funnel  to  be  used    for  ho1  filtration. 

the  cii  of  pipe  may  be  used  for  steam  or  hot  water,  by  connecting  it 
with  a  suitable  supply, 
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A  modification  of  Dr.  Hare's  hot  water  filter,  which  permits  tin- 
use  of  glass  funnels  of  different  sizes,  is  shown  in  Pig.  ■'!!!».  It  is 
simply  a  tinned  copper  box,  with  two  sides  shaped  like  a  trapezoid, 
and  supported  upon  four  legs.  There  are  three  one-inch  tubulures  in 
the  bottom,  and  the  top  has  three  openings  which  centre  with  the 
tubulures  ;  beginning  with  the  deepest,  the  diameters  are  tour,  three, 
and  two  inches.  Three  glass  funnels  of  different  sizes  are  selected, 
and  the  corks  for  the  tubulures  in  the  bottom,  having  been  chosen, 
are  perforated  so  as  to  permit  the  necksof  the  funnels  to  pass  through 
and  form  perfectly  tight  joints.  Water  is  placed  in  the  box  and 
heated  by  the  burner,  as  shown  in  the  cut.  When  not  needed  for 
hot  filtration,  solid  corks  may  be  used  to  close  the  tubulures,  and  the 
box  used  as  a  water  bath,  covers  being  placed  over  the  openings  which 


Fig    319 


Fig.  320 


Hot  filtration  |  water  bath) 

are  not  in  use.    Fig.  320  shows  a  corn- 
Hot  filtration  ^^  ^^  j^  ^  j^  ^^j^  gj^ 

Rapid  Filtering  Apparatus. — Of  late  years  much  attention  has 
been  given  to  methods  for  increasing  the  rapidity  of  filtration. 
Most  of  the  plans  suggested  depend  upon  the  principle  of  filtering 
into  a  partial  vacuum,  but  the  means  used  to  obtain  this  vacuous 
space  are  very  varied.  A  simple  method,  applicable  to  operations 
on  the  small  scale,  consists  in  fitting  a  good  cork  to  a  wide  mouthed 
bottle  and  perforating  it  so  that  the  neck  of  a  funnel  will  accurately 
pass  through  it  ;  another  perforation  permits  the  insertion  of  a  piece 
of  glass  tube  of  small  diameter.  A  plain  filter  of  well  washed  coarse 
linen   or  muslin   cloth   is  F      32i 

then  carefully  adjusted  in 
the  funnel,  and  a  plain  fil- 
ter of  paper  placed  upon 
it.  The  liquid  is  poured 
upon  the  filter,  and,  a  rub- 
ber tube  having  been  fitted 
to  the  glass  tube,  suction 
is  applied  by  the  mouth. 
By  pinching  the  rubber 
tube  a  partial  vacuum  is 
maintained  in  the  bottle, 
and  filtration  is  hastened.  An  improvement  upon  this  would  be  to 
use  a  rubber  stopper  instead  of  cork,  and  instead  of  pinching  the  rub- 
ber tube  to  use  a  screw  pinchcock. 

Water  Pumps  acting  by  a  Fall  of  Water. — One  <«t  the  first  prac- 
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tical  efforts  made  in  the  direction  of  using  water  power  was  seen  in 
Bunsen's  pump.  The  action  depends  upon  the  principle  that  a 
column  of  water  descending  through  a  tube  from  a  height  is  capable 
of  sucking  with  it  the  air  contained  in  a  lateral  tube,  if  the  latter  is 
properly  arranged.  A  cheap  home  made  apparatus,  wmich  depends 
upon  a  fall  of  water  for  its  usefulness,  is  shown  in  Fig.  321. 
It  consists  of  a  common  wide  mouthed  half-gallon  jar,  and 
a  tinned  iron  can  holding  three,  four,  or  five  gallons ;  a  cas- 
tor oil  can  answers  very  well.  The  screw  cap  is  for  readily 
filling  the  can  ;  the  exhaust  pipe  on  the  right  reaches  inside 
of  the  can,  nearly  to  the  bottom,  the  other  tube  is  soldered  on 
the  head  of  the  can  connecting  with  the  interior.  The  jar, 
having  a  funnel  fitting  into  it  through  an  airtight  stopper,  is 
connected  with  the  can  by  means  of  a  bent  glass  tube  and 
rubber  tube.  The  can  is  filled  with  water,  and  the  solution 
to  be  filtered  is  placed  in  the  funnel.  The  exhaust  pipe  is 
connected  with  a  rubber  tube  eight  or  ten  feet  long  and  a 
quarter  of  an  inch  in  diameter  (the  longer  the  tube  the  more  rapid  is 
the  filtration).  When  the  syphon  thus  formed  is  started,  the  flow  of 
the  water  from  the  can  carries  with  it  the  air  from  the  bottle. 

Lux's  aspirator  (see  Fig.  322)  is  constructed  by  fitting  two  accu- 
rately perforated  rubber  stoppers  to  the  ends  of  a  piece  of  wide  glass 
tubing  ;  four  short  glass  tubes  are  inserted  in  the  stoppers,  as  shown  in 
the  cut.  One  of  the  tubes  is  for  the  supply  of  water,  another  carries  it 
off,  the  third  tube  is  connected  with  the  vessel  to  be  exhausted,  while 
the  fourth  tube  may  be  put  to  the  same  use,  or  connected  with  a 
vacuum  gauge  or  closed 
with  a  stopper.  If  the 
air  is  to  be  aspirated 
by  one  of  the  lower 
tubes,  the  vessel  to  be 
exhausted  must  stand 
on  a  higher  level  than 
the  aspirator.  The 
length  of  the  exit  tube 
determines  the  power 
of  tin-  aspirator.  It 
should  have  a  bore  of 
one-fifth  of  an  inch 
and  be  at  least  ten  feet 
long,  and  it  should  be 
provided  with  a  screw 
pinchcock  t<>  regulate 
the  flow  of  water.     A 

very  simple  apparatus  is  shown  in  Fig.  323. 
A  very  moderate  fall  of  water  is  needed  here. 
It  is,  however,  adapted  only  to  small  operations. 
Two  rather  large  bottles,  of  equal  capacity,  are  selected;  these  are 
connected  by  robber  tubing  as  shown  in  the  illustration.   Into  the  neck 

of  each  a  tightly  tilting  stopper  is  adjusted  carrying  a  glass  tube.     A 

bottle,  provided  with  a  tightly  fitting  stopper  carrying  a  small  bent 

tube  ami  a  funnel,    is  attached  to  a  robber  tube  pn>\  ided  with  a  con- 
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Fig.  324 
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veniently  situated  pinchcock.  One  of  the  large  bottles  is  filled  with 
water  and  placed  on  an  elevated  shell",  when  the  water  will  How 
down  to  the  other  bottle.  And  if  the  connections  are  made  as 
shown  in  the  cut,  it  will  aspirate  through  the  funnel  ;  and  if  the 
funnel  is  full  of  liquid,  it  will  cause  the  latter  to  run  through  quite 
rapidly.  When  the  lower  bottle  is  full,  it  is  substituted  for  tin- 
upper  one,  and  the  connection  with  the  vessel  to  be  exhausted,  trans- 
ferred to  it. 

Water  Pumps  acting  by  Pressure. — It  is  usually  inconvenient  to 
operate  aspirators  which  depend  upon  a  fall  of  water  through  a  long 
tube,  except  in  high  buildings.     Hence,  water  pumps  which  are  oper- 


Fig.  325 
WATER 


Fig.  325a 
WATER 


AIR 


ated  by  pressure  are  generally  preferred  in  cities  and  towns,  or  in 
localities  where  water  is  supplied  under  pressure.  The  following  are 
selected  from  the  great  variety  in  use  as  being  good  illustrations  of 
the  principle.  Those  made  of  glass  are  not  recommended,  because  of 
their  extreme  liability  to  breakage.  Fisher's  vacuum  pump  is  well 
shown  in  Fig.  324.  A,  B,  C,  are  intended  to  receive  rubber  tubing, 
and  the  neck,  D,  may  be  fastened  by  a  clamp  to  a  retort  stand  or 
other  upright  fixture.  Water  from  the  hydrant  enters  at  A.  passes 
through  the  nipple  at  a,  and,  being  forced  through  the  contracted 
portion,  ?>,  draws  with  it  the  air  from  the  tube,  B,  which  is  attached 
to  the  filter.  A  communication  is  also  made  with  the  vacuum  gauge, 
as  shown  in  the  cut,  to  mark  the  degree  of  exhaustion.  Pig.  325 
shows  another  modification  of  a  vacuum  pump.  The  valve  at  a  piv- 
16 
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vents  the  water  from  flowing  into  the  bottle  which  carries  the  filter 
when  the  pressure  of  water  ceases  or  is  reduced.  Fig.  325a  illustrates 
a  form  of  pump  largely  used  in  analytical 
laboratories  for  hastening  nitration.  The 
zigzag  form  of  the  tube  serves  the  same  pur- 
pose as  the  projection  in  the  lower  portion  of 
the  outlet  tube  of  the  Chapman  pump, — i.e., 
to  break  the  direction  of  the  solid  stream  of 
flowing  water  and  assist  in  drawing  the  air 
from  the  bottle.  Schutte  and  Goehring,  of 
w  Philadelphia,  have  contrived  an  apparatus 
which  is  somewhat  more  convenient  from  their 
having  placed  it  upon  a  base  and  deflected 
the  lower  tube  laterally.  This  permits  the 
use  of  the  apparatus  in  many  places  where 
Fisher's  pump  could  not  be  used.  It  is  shown 
in  Fig.  326.  W  represents  the  water  sup- 
ply tube,  D  the  outlet,  and  A  the  aspirating 

Vacuum  pump  tube. 

Filtration  under  Pressure. — Fig.  327  illustrates  a  form  of  labora- 
tory filter  for  use  when  a  large  quantity  of  the  same  liquid  is  to  be 
filtered.     It  is  made  by  the  International   Filter  Co.  of  Chicago.     A 
Fig  327  sheet  of  filter  paper  is  placed  between  the  upper  and 

lower  porous  disks,  which  are  then  clamped  together, 
and   the   liquid   to   be   filtered   is   forced   upward, 
through   the   filter.      Pressure  from   gravity   or  a 
pump  is  applied  to  increase  the  rapidity  of  filtration. 
Centrifugal   Filtration. — Figure 
327a  illustrates  the  De  Laval  Cen- 
trifugal  Filter,   made   by   the    De 
Laval  Separator  Co. 

Fig.  327b  gives  a  sectional  view 
of  the  clarifier  and  filter  bowl  and 
shows  that  part  of  the  machine  in 
which  the  clarifying  and  filtering 
are  actually  accomplished.  This 
consists  of  two  separate  compart- 
ments, the  work  performed  therein 
being  entirely  dissimilar,  really  that 
of  two  independent  machines. 

The  first  or  lower  section  is  the 
clarifying  compartment,  the  upper 
the  filtering  chamber.  The  clarify- 
ing compartment  consists  of  a  cylin- 
der filled  with  a  series  of  conical 
shaped)  pressed  steel  disks,  one 
above  the  other,  about  one  thirty- 
second  of  an  inch  apart,  and  held 
rigidly  in  position  by  a  central  feeding  device  The  filtering  cham- 
ber or  upper  section  is  also  cylindrical  in  shape,  but  of  less  diameter 
than  the  clarifying  compartment. 
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The  liquid  first  enters  the  bowl  through  the  feeding  device  in  the 
center  and  drops  to  the  bottom  of  the  clarifying  compartment,  just 
below  the  conical  disks,  where  much  sediment  is  retained.  It  is  then 
forced  outwards  by  centrifugal  force,  through  openings  at  the  bottom, 
to  the  compartment  on  the  outer  circumference  of  the  clarifying 
chamber,  where  the  bulk  of  heavier  sediment  is  deposited.  The 
liquid  is  next  drawn  to  the  center  between  the  several  disks.  The 
purpose  of  these  conical  disks  is  to  divide  the  liquid  into  thin  layers; 
thus  the  friction  on  the  disks  above  and  below  causes  it  to  revolve 
rapidly,  and  the  heavier  part,  or  balance  of  the  sediment,  is  grad- 
ually forced  to  the  under  side  of  the  disk  above,  thence  down  and 
out,  while  the  thoroughly  clarified  liquid  passes  to  the  center  and  is 
forced  upwards  into  the  second  or  filtering  chamber.    When  the  liquid 


Fig.  327a 


Centrifugal  filter 


Centrifugal  filter,  interior 


enters  this  compartment  fully  98  per  cent,  of  the  sediment  and  foreign 
matter  has  been  removed,  thus  leaving  a  small  though  very  important 
work  for  the  filter  to  accomplish. 

The  filter  chamber  is  filled  with  a  series  of  horizontal  corrugated 
plates  and  perforated  retaining  rings,  between  which  are  placed  one 
or  more  thicknesses  of  filter  material,  paper,  felt,  cloth,  or  whatever 
may  be  best  adapted  to  the  work  in  hand.  The  liquid  is  forced 
upward  into  the  narrow  space  between  the  periphery  of  the 
filtering  chamber  and  the  filtering  disks.  This  allows  a  channel  for 
the  liquid  to  pass  through,  from  which  it  is  forced  through  the  filter- 
ing material.  Here  it  is  again  forced  to  the  center  and  upwards  to 
the  discharge  point. 
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QUESTIONS  ON   FILTRATION 

What  is  filtration?    (See  page  229.) 

Of  what  are  filters  usually  made? 

What  is  the  liquid  that  passes  through  a  filter  called? 

What  kind  of  filters  are  most  useful  and  most  largely  employed? 

What  objection  is  there  to  the  ordinary  gray  filtering-paper  that  is  commonly  used? 

What  is  the  difference  between  a  plain  and  a  plaited  filter? 

How  is  a  plain  filter  folded? 

What  is  its  special  advantage? 

What  is  a  disadvantage  of  a  plain  filter,  and  how  may  such  disadvantage  be 

obviated? 
What  is  Rot  her 's  method  of  making  a  plain  filter? 
What  advantage  has  this? 
How  is  a  plaited  filter  ordinarily  made? 

How  can  a  plaited  filter  be  folded  differently,  so  as  to  strengthen  its  apex? 
In  folding  a  filter  should  the  creases  extend  entirely  to  the  apex?    Why? 
What  exceptions  are  there  to  this  plan? 

What  are  the  advantages  of  moistening  a  filter  before  filtration? 
In  what  cases  should  a  double  filter  be  used? 
How  may  a  paper  filter  be  strengthened? 
How  should  the  liquid  be  poured  into  a  filter? 
Should  a  filter  extend  beyond  the  edges  of  the  funnel?    Why? 
In  filtering  into  a  bottle  what  precautions  must  be  observed? 
For  what  are  funnels  used? 
Of  what  materials  are  they  usually  made? 
What  angle  should  a  funnel  have? 
What  kind  of  funnel  is  most  generally  useful? 
What  are  the  advantages  of  a  ribbed  funnel?    Of  those  having  the  outside  of  the 

neck  triangular? 
What  is  the  advantage  of  tinned  copper  for  funnels?    Of  hard  rubber?    Of  porcelain? 
For  what  purposes  are  earthenware  funnels  useful? 
What  is  an  objection  to  enamelled  (called  granite-  or  agate-ware)  funnels. 
What  is  an  objection  to  tin  funnels? 
What  are  the  advantages  of  a  hard-rubber  funnel? 
Describe  the  construction  of  a  funnel  used  for  filling  bottles . 
How  is  upward  filtration  performed? 
Describe  Hadden's  filter. 
Describe  William  R.  Warner's  oil-filter. 
How  may  continuous  filtration  be  accomplished? 
How  may  volatile  liquids  be  filtered? 
How  may  hot  filtration  be  accomplished? 
What  is  a  jacketed  funnel? 

How  may  a  coil  of  pipe  be  used  to  effect  hot  filtration? 
Describe  Dr.  Hare's  hot-water  filter. 
How  may  the  rapidity  of  filtration  be  increased? 
How  may  a  fall  of  water  be  made  to  increase  the  rapidity  of  filtration? 
Describe  Lux's  aspirator. 
Describe  Fisher's  vacuum  pump. 
Describe  Chapman's  vacuum  pump. 
Describe  Richard's  vacuum  pump. 

What  are  the  advantages  of  the  vacuum  pump  made  by  Schutte"  and  Goehring? 
Describe  a  pressure  filler.       What  are  its  advantages  and  under  what  conditions 

can  it  be  used? 
Describe  the  De  Laval  centrifugal  filter. 


CHAPTER   XII 
CLARIFICATION  AND   DECOLORATION 

Clarification  is  the  process  of  separating  from  liquids,  without  the 
use  of  filters  or  strainers,  solid  substances  which  interfere  with  their 
transparency.  The  processes  of  clarification  and  decoloration  from  a 
pharmaceutical  point  of  view  have  declined  in  importance  of  late 
years,  owing  to  the  fact  that  chemical  and  other  substances  requiring 
the  processes  are  supplied  in  a  purified  condition  so  cheaply  that  it  is 
absolutely  impossible  for  the  pharmacist  to  compete  with  the  manu- 
facturer who  operates  on  the  large  scale  and  uses  apparatus  and 
methods  which  are  thorough  and  economical.  This  is  particularly 
the  case  with  sugar  and  the  alkaloids.  Formerly  the  apothecary 
bought  raw  sugar  and  clarified  the  syrup  ;  now  the  difference  in  price 
between  raw  sugar  and  that  which  is  pure  is  so  slight  that  no  one 
ever  makes  syrup  from  raw  sugar.  The  decoloration  of  alkaloidal 
solutions  and  the  manufacture  of  alkaloids  cannot  be  economically 
attempted  on  the  small  scale  by  the  pharmacist,  because  of  the  want 
of  continuity  of  the  process;  the  manufacturer,  on  the  other  hand, 
can  use  the  animal  charcoal  repeatedly  until  its  power  is  exhausted, 
and  in  other  ways  practise  economy  not  possible  to  the  apothecary. 
It  is,  nevertheless,  very  important  to  comprehend  thoroughly  the 
principles  underlying  both  processes. 

Clarification  may  be  effected  in  several  ways  : 

1.  By  the  application  of  heat.  2.  By  increasing  the  fluidity  of 
the  liquid.  3.  Through  the  use  of  albumin.  4.  Through  the  use  of 
gelatin.  5.  Through  the  use  of  milk.  6.  Through,  the  use  of  paper 
pulp.  7.  By  fermentation.  8.  By  subsidence  through  long  stand- 
ing. 

1.  By  the  Application  of  Heat. — When  a  viscid  liquid  is  heated,  its 
specific  gravity  is  diminished,  and  frequently  particles  which  were 
suspended  in  it,  and  interfered  with  the  transparency  of  the  liquid, 
will  separate,  the  heavier  ones  falling  to  the  bottom,  and  the  lighter 
ones  rising;  in  the  latter  case,  ebullition  facilitates  the  separation, 
the  minute  bubbles  of  steam  becoming  enveloped  in  the  viscid  part  icles 
rise  through  their  buoyancy,  and  a  scum  is  formed  which  may  be 
readily  separated.  The  official  process  for  the  clarification  of  honey 
(Mel  Depuratum  )  is  a  good  illustration  of  the  use  of  heat  in  this  con- 
nection. 

2.  By  increasing  the  Fluidity  of  the  Liquid. — Clarification  by  this 
method  depends  upon  decreasing  the  specific  gravity  of  the  liquid  by 
the  addition  of  water,  alcohol,  or  other  liquid  lighter  specifically  than 
the  one  to  which  it  is  added  ;  this  causes  the  suspended  particles  to 
subside,  and  the  clear  liquid  may  then  be  decanted. 

3.  The  Use  of  Albumin. — The  property  possessed  by  albumin  of 
remaining  liquid  at  ordinary  temperatures  and  becoming  coagulated 
by  heat  renders  it  one  of  the  most  useful  substances  that  can  be  ein- 
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ployed  in  the  process  of  clarification.  Its  action  is  mechanical,  and 
where  albumin  exists  naturally  in  the  liquid,  as  in  many  fruit  and 
vegetable  juices,  the  simple  heating  of  the  liquid  suffices  to  coagulate 
the  albumin,  which  envelops  the  particles  that  render  the  liquid 
cloudy,  and  these  rise  to  the  top  and  are  skimmed  off.  Albumin, 
or  white  of  egg,  is  frequently  added  to  liquids  to  clarify  them  ;  in 
such  cases  it  should  always  be  added  before  the  liquid  is  heated. 
This  is  best  accomplished  by  adding  about  an  equal  bulk  of  the  liquid 
to  the  albumin,  then  introducing  the  mixture  into  a  muslin  strainer 
and  squeezing  it  through  the  meshes  of  the  cloth  by  gathering  up  the 
corners  and  spirally  twisting  the  strainer,  when  the  organization  of 
the  albumin  is  destroyed,  and  a  smooth  mixture  results  ;  the  strained 
solution  is  then  added  to  the  liquid  to  be  clarified,  and  the  whole 
heated  gradually  (usually  until  it  boils),  without  stirring,  until  coagu- 
lation is  effected.  In  most  cases  the  white  of  one  egg  is  sufficient  for 
a  gallon  of  liquid.  The  error  most  frequently  made  by  operators  is 
the  use  of  an  excess  of  albumin.  Care  must  be  taken  not  to  use  al- 
bumin as  a  clarifying  agent  in  those  cases  wThere  the  active  principle 
of  a  liquid  forms  a  precipitate  by  combining  with  it. 

4.  The  Use  of  Gelatin. — Gelatin  is  used  when  tannin  is  present  and 
is  the  cause  of  cloudiness,  or  when  it  is  desirable  for  other  reasons 
to  remove  it.  Its  action  depends  upon  the  fact  that  gelatin  forms 
with  tannin  an  insoluble  compound  ;  this  is,  indeed,  the  basis  of 
leather.  Isinglass,  one  of  the  purest  kinds  of  gelatin,  is  the  preferred 
form  ;  it  is  frequently  employed  for  clarifying  infusions  containing 
tannin,  such  as  tea  and  coffee,  etc.  It  is  used  by  adding  a  weak  solu- 
tion of  the  gelatin  in  hot  water  to  the  liquid  before  it  is  heated,  and 
allowing  the  liquid  to  cool.  The  insoluble  compound  formed  must 
always  be  strained  or  filtered  out. 

5.  Tlw  Use  of  Milk. — The  presence  of  casein  in  milk,  and  the  fact 
that  acids  precipitate  it  in  the  form  of  a  curdy  precipitate,  are  taken 
advantage  of  in  the  use  of  milk  as  a  clarifying  agent.  It  is  employed 
particularly  for  vinous  preparations,  sour  wines,  etc.,  ami  should  not 
be  used  in  excess. 

6.  The  use  of  pa per  pulp  does  not  depend  upon  chemical  combina- 
tion, its  action  bring  purely  mechanical.  Paper  pulp  for  filtering  is 
Inst  prepared  by  placing  filtering  paper  (the  saved  trimmings  and 
scraps  left  from  making  filters  answer  well)  into  a  mortar  or  other 
vessel,  and  pouring  enough  solution  of  sodium  or  potassium  hydroxide 
on  it  to  saturate  it,  then  stirring  it  with  the  pestle  until  it  is  reduced 
to  a  pulp.  This  should  then  be  washed  by  placing  a  loose  plug  of 
absorbent  cotton  in  a  funnel  and  pouring  in  the  mixture.  When  it 
has  drained,  hot  water- should  be  poured  upon  it  until  all  traces  of  al 
kalinity  are  washed  out  ;  the  dried  purified  pulp  may  then  be  placed 
in  stoppered  wide  mouthed  bottles  until  needed.  It  is  used  as  a  clari- 
fying agent  by  adding  a  portion  to  the  cloudy  liquid,  agitating  the 
mixture,  and  allowing  the  whole  to  stand  quietly  until  the  Liquid  is 

clear'  ;  or,  as  :i  filtering  agent,  after-  the  addil  ion  of  the  pulp,  the  mix- 
ture may  be  thrown  upon  a  wetted  muslin  strainer,  and  if  the  liquid 
which  passes  through  at  tirst  is  not  clear,  it  may  be  returned  until  it 
becomes  so.  It  will  be  found  that  particles  of  pulp  will  partially 
fill  up  the   meshes  of  the  strainer,  and   an  excellent   filtering  bed  is 
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thus  formed.      Care  should  be  taken,  therefore,  not  to  stir  up  the 
mixture   after  it  is  placed  on  the  strainer. 

7.  By  Fermentation. — The  changes  in  the  composition  of  juices  after 
they  have  been  fermented  usually  lead  to  the  deposition  of  those  sub- 
stances which  previously  interfered  with  the  transparency  of  the 
juices  ;  the  generation  of  alcohol  through  fermentation  produces  a 
liquid  in  which  the  substances  are  insoluble,  hence  the  formation  of 
a  deposit.  The  preparation  of  syrup  of  raspberry  affords  a  good 
illustration  of  the  principle  of  clarifying  juices  by  fermentation, 
while  in  the  manufacture  of  wines  the  principle  has  been  known  and 
practised  for  centuries.     (See  Fruit  Juices,  Chapter  LIV.) 

8.  By  Subsidence  through  Long  Standing. — This  method  involves  the 
least  possible  amount  of  labor  and  expense,  and  it  is  resorted  to  very 
frequently  (particularly  upon  the  large  scale)  when  haste  is  unneces- 
sary, and  whenever  the  liquid  keeps  well  enough  to  withstand  the 
tendency  to  spoil  during  the  time  necessary  to  effect  complete  sepa- 
ration. The  deposit  formed  is  called  a  sediment.  This  term  is  not 
synonymous  with  'precipitate.  Sediment  is  solid  matter  separated  merely 
by  the  action  of  gravity  from  a  liquid  in  which  it  has  been  suspended.  A 
precipitate,  on  the  other  hand,  is  solid  matter  separated  from  a  solution  by 
heat,  light,  or  chemical  action.  The  fixed  oils  are  clarified  by  sub- 
sidence ;  in  the  vegetable  oils  the  sediment  consists  principally  of 
albuminous  and  gummy  substances  which  have  been  separated  with 
the  oil  during  the  process  of  expression. 

Decoloration  is  the  process  of  depriving  liquids  or  solids  in  solution  of 
color  by  the  use  of  animal  charcoal.  Decoloration  is  used  in  the  abstrac- 
tion of  coloring  matter  from  fatty  bodies,  oils,  petrolatum,  syrups, 
honey,  etc.  Animal  charcoal,  or  bone  black,  which  is  produced  by 
heating  bones  in  close  vessels  out  of  contact  with  air,  and  then  grind- 
ing them,  is  generally  preferred  in  decolorizing  operations.  Wood 
charcoal  possesses  but  little  power  in  this  direction.  It  has  been  gen- 
erally settled  that  the  decolorizing  property  is  owing  to  the  formation 
of  insoluble  compounds  of  the  coloring  matter  when  it  is  brought  in 
contact  with  porous  charcoal.  Animal  charcoal  varies  greatly  in  its 
power.  The  official  purified  animal  charcoal  is  often  not  so  powerful 
as  adecolorizer  as  the  animal  charcoal  from  which  it  was  made  ;  but 
bones  contain  calcium  phosphate  and  calcium  carbonate,  and  the 
object  of  the  purifying  process  is  to  separate  these  salts,  because,  in 
many  of  the  delicate  operations  of  pharmacy,  particularly  the  decol- 
oration of  vegetable  acid  solutions,  these  salts  would  be  dissolved  by 
the  acids,  and  the  solutions  thus  contaminated.  The  most  powerful 
animal  charcoal  is  produced  by  calcining  dried  blood  and  other  ani- 
mal matter  with  pearlash,  and  afterwards  washing  out  the  pearlash 
with  water,  and  subsequently  with  an  acid  solution.  The  charcoal 
need  not  be  dried  before  using.  For  other  information  about  the 
properties  of  charcoal,  see  Carbo  Animalis  and  Oarbo  Animalis  Puriji- 
catus,  U.  S.  Dispensatory,  18th  edition,  page  .'>_<>.  For  most  decolor- 
izing operations  of  the  pharmacist  on  the  small  scale,  the  solutions, 
melted  fats,  oils,  etc.,  can  be  introduced  directly  upon  the  animal 
charcoal,  which  is  placed  in  a  funnel  and  prevented  from  falling 
through  by  the  insertion  of  a  plug  of  absorbent  cotton,  or  it  may  be 
arranged  in  an  ordinary  percolator,  and  the  cold   liquid   percolated 
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through  the  charcoal,  or  the  liquid  simply  agitated  with  the  charcoal 
and  the  mixture  filtered.  It  is  very  important  to  remember  that 
charcoal  absorbs  a  number  of  valuable  principles  used  in  medicine, — 
e.g.,  bitter  substances,  like  gentiopicrin,  aloin;  astringents,  like  tannin; 
alkaloids,  like  quinine,  morphine,  strychnine,  cocaine,  etc.  Charcoal 
has  even  been  used  as  an  antidote  for  poisoning  with  the  alkaloids. 
It  should  always  be  used,  in  decoloration,  with  discrimination  and 
judgment,  or  it  may  be  found  that  in  striving  to  improve  the  appearance 
of  a  preparation  by  lessening  the  color  its  value  has  been  sacrificed. 
John  Uri  Lloyd  has  demonstrated  that  aluminum  silicates  in  the  form 
of  kaolin,  Fuller's  earth,  or  specially  prepared  hydrous  aluminum 
silicate,  when  shaken  with  solutions  of  alkaloids,  completely  remove 
the  alkaloids.  These  substances  should  therefore  never  be  used  as 
filtering  or  clarifying  agents  for  alkaloidal  preparations  and  in  fact, 
this  action  of  aluminum  silicate  has  now  been  applied  to  the  com- 
mercial separation  and  preparation  of  alkaloids.  Attention  should 
also  be  called  to  the  action  of  ferric  hydroxide  upon  solutions  of  pepsin 
and  other  digestive  ferments  combined  in  elixirs  or  other  preparations, 
with  cinchona,  gentian,  etc.,  the  ferric  hydroxide  being  used  as  a 
detannating  agent.  Under  these  conditions  the  digestive  ferment 
is  destroyed  or  completely  removed  with  the  precipitate. 


QUESTIONS  ON  CLARIFICATION  AND  DECOLORATION 

What  is  clariflcation?     (See  page  245.) 

In  what  various  ways  may  it  be  effected? 

How  is  it  effected  by  the  application  of  heat? 

How  is  it  effected  by  increasing  the  fluidity  of  the  liquid? 

How  does  albumin  act  in  clarifying  liquids? 

When  is  gelatin  useful  in  clarifying  liquids? 

How  does  milk  act  in  clarifying  liquids? 

What  is  the  action  of  paper  pulp  in  clarifying  liquids? 

How  does  fermentation  act  in  clarifying  liquids? 

What  is  the  difference  between  a  sediment  and  a  precipitate? 

What  is  decoloration,  and  for  what  articles  is  it  used? 

What  substance  is  generally  preferred  in  decolorizing  operations? 

How  is  the  most  powerful  animal  charcoal  produced? 

What  valuable  principles  used  in  medicine  does  charcoal  absorb? 

For  what  class  of  substances  has  charcoal  been  used  as  an  antidote? 


CHAPTER    XIII 

SEPARATION   OF   IMMISCIBLE    LIQUIDS 

The  separation  of  liquids  which  are  mutually  soluble  is  usually- 
effected  by  distillation,  if  one  or  both  of  the  liquids  are  volatile  see 
page  160) ;  but  the  separation  of  liquids  which  do  not  mix  with  each 
other  is  generally  a  simpler  process,  and  the  object  of  this  chapter  is  to 

show  the  methods  at  present  in  use. 

Use  of  the  Pipette. — This  simple  instrument  consists  of  a  narrow 
tube  with  its  lower  end  drawn  out  to  a  capillary  orifice,  and  a  bulb, 
either  globular  or  elongated,  blown  in  it  near  the  top  ;  the  upper  edge 
is  usually  surrounded  by  a  smooth  glass  ring  to  strengthen  it.  It  is 
used  by  dipping  the  lower  orifice  into  the  liquid  thai  is  to  be  sepa- 
rated and  applying  suction  with  the  mouth  at  the  upper  end  ;  the 
liquid  rises,  fills  the  bulb,  and,  if  the  end  of  the  moistened  forefinger 
is  applied  to  the  top,  the  liquid  may  be  carried  some  distance  without 
running  out.  Fig.  32S  shows  the  ordinary  form  of  the  instrument. 
Fig.  329  can  be  readily  made  from  a  glass  syringe  tube,  a  perforated 
cork,  and  a  piece  of  tube,  by  one  unskilled  in  glass  blowing.  Fig.  330 
shows  a  pipette  which  has  a  piece  of  sheet  rubber  tied  over  the  thi>t  It- 
shaped  top.  If  pressure  is  applied  to  the  rubber,  the  air  is  partially 
expelled  ;  if  the  point  of  the  pipette  is  then  applied  to  the  liquid  and 
the  pressure  relaxed,  the  liquid  will  rise,  and  it  may  be  transferred 
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to  another  vessel.     A  modification  of  this,  where  a  rubber  bulb  is 
attached  to  the  pipette  and   used   in  a  similar   manner,  is  Been  in 
Fig.  42. 
Use  of  the  Glass  Syringe. — The  glass  ear  syringe,  having  a  bulb 

blown  near  the  orifice,  is  ver\  useful  in  collecting  a  small  quantity  of 
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Fig 


Fig.  334 


oil  floating  on  top  of  a  liquid  contained  in  a  beaker  or  open  vessel. 
The  piston  of  the  syringe  should  be  well  soaked  in  warm  water  before 
attempting  this  simple  but  delicate  operation. 

Use  of  the  Separating  Funnel. — This  instrument,  as  indicated  by 
its  name,  is  used  to  facilitate  the  separation  of  immiscible  liquids.  It 
is  generally  a  funnel  having  a  glass  stopcock  in  its  neck  (see 
Fig.  331).  The  mixed  liquid  is  poured  into  the  funnel,  which 
is  placed  in  position  where  it  can  come  to  rest,  and  the  lower 
liquid  is  then  allowed  to  run  off  by  opening 
the  stopcock.  With  careful  use,  liquids  can 
be  separated  with  great  accuracy  in  this  way. 
Where  the  liquid  is  valuable  or  very  volatile, 
as  in  some  of  the  oils,  the  globe  separator 
(see  Fig.  332),  or  the  pear  shaped  separa- 
tor (see  Fig.  333),  which  can  be  securely 
stoppered  and  evaporation  prevented,  is  pre- 
ferred. In  the  assay  processes,  when  immis- 
cible liquids  are  to  be  separated,  this  latter 
form  is  invaluable,  because,  on  account  of  the 
narrowing  of  the  lower  portion,  the  point  of 
separation  of  the  liquids  can  be  more  accu- 
rately fixed. 

Mitchell's  Separator. — Dr.  Mitchell  de- 
vised a  cheap  but  efficient  substitute  for  the 
separating  funnel  (see  Fig.  334).  A  good,  well  pressed  cork,  C,  is 
fitted  into  the  throat  of  a  funnel,  E,  and  the  end  of  a  penholder 
handle,  H,  or  other  suitable  wooden  rod,  is  whittled  to  a  flat  wedge, 
and  this  forced  into  the  cork  tightly.  The  lower  portion  of  the 
holder  is  notched,  and  the  upper  part  of  the  cork  is  tied  securely  to 
it,  or  a  wooden  pin  may  be  driven  through  it  and  the  cork,  to 
fasten  it.  It  is  used  by  forcing  the  cork  C  into  the  neck  of  the 
funnel,  pouring  in  the  liquids,  and,  when  they  have  separated,  lifting 
the  handle  H  carefully  until  the  lower  liquid  has  entirely  escaped, 
and  then  pushing  it  down  tightly  to  stop  the  flow. 

Florentine   Receiver. — The  separation  of  volatile  oils   from  the 
water  which  usually  accompanies  them  during  distillation  is  a  very 
Fig.  335  Fig.  336 
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Important  pari  of  their  process  of  manufacture.  Where  the  volatile 
oil  is  lighter  than  water,  the  form  shown  in  Pig.  835  is  used.  The 
mixed  oil  and  water  collect  in  the  glass  receiver  during  distillation, 
the  oil  floating  on  the  top,  while  the  water  ascends  the  bent  tube  from 
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the  bottom  ;  further  addition  of  distillate  causes  an  overflow,  and  the 
water  from  the  bottom  of  the  receiver  is  discharged  through  the  tube 
into  a  suitable  vessel  ;  then  the  receiver  becomes  tilled  again  gradually 
as  distillation  progresses.  The  process  of  separation  is  continued 
automatically.  Where  the  oil  is  heavier  than  water,  the  method  is 
reversed,  and  provision  must  be  made  for  the  escape  of  the  water 
near  the  top  of  the  receiving  vessel.  Labor  may  be  saved  by  the  use 
of  a  long  necked  funnel,  or  by  placing  a  funnel  in  a  wide  tube,  so 
that  the  mixed  oil  and  water  may  be  conveyed  at  once  to  the  bottom 
without  the  liability  of  some  particles  of  oil  being  carried  over 
through  the  lateral  tube  and  necessitating  a  second  separation. 

Fig.  336  shows  a  receiver  which  can  be  used  for  either  light  or 
heavy  oils,  one  or  the  other  tube  being  stopped  with  a  cork,  as  the 
case  requires. 


CHAPTEE    XIY 
PRECIPITATION   . 

Precipitation  is  the  process  of  separating  solid  particles  from  a 
solution  by  the  action  of  heat,  light,  or  chemical  substances.  The 
separated  solid  is  termed  a  precipitate;  the  added  liquid  or  sub- 
stance which  produces  the  precipitate,  the  precipitant ;  the  liquid 
which  remains  in  the  vessel  above  the  precipitate,  the  supernatant 
liquid. 

The  precipitate  usually  falls  to  the  bottom  of  the  vessel.  It  may, 
however,  remain  suspended  or  rise  to  the  top. 

The  objects  of  precipitation  in  pharmacy  are, — 

1.  To  obtain  conveniently  solid  substances  in  the  form  of  fine 
powder.     Example,  the  precipitation  of  calcium  carbonate. 

2.  To  effect  the  purification  of  solids.  Example,  the  precipitation 
of  pepsin  from  its  solution  by  sodium  chloride. 

3.  To  obtain  through  chemical  reaction  substances  which  are  in- 
soluble in  the  supernatant  liquid.  Example,  the  official  preparation 
of  red  mercuric  iodide. 

Precipitation  is  largely  used  in  testing,  as  it  frequently  affords  the 
most  ready  means  of  recognizing  chemical  substances  or  of  ascertain- 
ing their  purity.  A  great  many  pharmacopceial  tests  are  based  upon 
this  process.  The  color,  quantity,  and  character  of  the  precipitate 
are  all  taken  into  account.  The  terms  curdy,  granular,  Jlocculent,  ge- 
latmoti8,  crystaUme,  bulky,  and  others,  which  are  sufficiently  distinctive, 
are  used  to  define  the  peculiar  form  which  the  precipitate  assumes 
when  thrown  out  of  solution.  A  magma  is  a  thick,  tenacious  preci- 
pitate left  after  the  liquid  is  decanted. 

Methods  of  Effecting  Precipitation. — Precipitation  may  be  pro- 
duced in  many  ways.  II'  solutions  containing  albuminous  matter  be 
heated,  a  noceulent  precipitate  of  coagulated  albumin  will  be  thrown 
down;  while  if  solution  of  the  silver  salts  be  exposed  to  the  light, 
precipitation  is  apt  to  take  place.  Precipitation  will  usually  occur 
when  a  hot  saturated  solution  of  an  amorphous  substance  is  allowed 
to  run],  as  in  the  preparation  of  antimony  oxysulphide,  or  when  to  a 
solution  is  added  a  liquid  in  which  the  dissolved  substance  is  insolu- 
ble, as  when  strong  alcohol  is  added  to  a  small  quantity  of  mucilage 
of  acacia,  or  water  to  an  alcoholic  solution   of  guaiac. 

Precipitation  is  most  generally  effected  by  the  reaction  of  chemical 
substances,  and  some  of  the  most  interesting  processes  in  pharmacy 
are  the  results  of  this  method  of  producing  precipitates.     When  acid 

solutions   are    brought    in    contact    with    alkaline   solutions,  insoluble 

precipitates  are  sometimes  formed,  as  the  solution  of  oxalic  acid  with 
lime  water,   forming  calcium   oxalate.     By  Ear  the    most   common 

method    is   to   mix    a   solution  of  one  salt  with  a  solution  of  another, 

thereby  producing  an  insoluble  precipitate,  as  in  the  official  process 
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Fig.  337 
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for  preparing  red  mercuric,  iodide,  whore  solution  of  mercuric 
chloride  and  solution  of  potassium  iodide  arc  together  poured  into 
water.  The  methods  of  producing  precipitates  are  numerous,  and 
will  be  noted  in  detail  under  the  head  of  the  respective  substances. 

Vessels  used  in  Precipitation. —  Precipitating  vessels  should  be 
deep,  comparatively  narrow,  and  broader  at  the  bottom  than  at  the 
top  (see  Fig.  337).  This  construction  permits  the  precipitate  to 
occupy  less  height  in  the  vessel,  by  causing  it  to  spread  out  upon 
the  bottom  ;  thus  the  supernatant  liquid  can  be  more  thoroughly 
decanted,  the  particles  of  the  precipitate  will  lie  in 
closer  contact,  and  a  better  opportunity  is  given  for 
the  escape  of  imprisoned  air  or  gas,  which  frequently 
exercises  a  buoyant  effect  on  the  particles  and  pre- 
vents their  subsiding  rapidly  and  closely.  Upon  the 
large  scale,  cedar  tanks,  of  the  shape  just  described, 
may  be  used  ;  these  may  have  wooden  spigots  intro- 
duced, a  foot  or  so  apart,  so  that  the  supernatant 
liquid  may  be  conveniently  run  off. 

Manner  of  conducting  the  Process. — If  two  solu- 
tions are  used,  and  it  is  known  that  they  contain  the 
exact  quantity  of  solid  substance  to  react  mutually 
without  leaving  an  excess  of  one  or  the  other,  the 
order  in  which  the  liquids  are  mixed  is  immaterial  ; 
but  when  this  is  not  the  case,  and  the  precipitant  is 
to  be  added  until  precipitation  ceases,  it  is  accessary 
to  proceed  with  caution.  The  precipitant  is  then 
added  gradually,  and,  where  acid  or  alkaline  solutions  are  used, 
litmus  paper  is  useful  in  indicating  the  approach  of  an  excess.  In 
other  cases  the  precipitate  may  be  allowed  to  subside,  and  the 
precipitant  slowly  dropped  into  the  clear  liquid  above  until  it 
is  noticed  that  further  addition  is  without  effect  If  the  precipi- 
tate is  too  bulky  to  subside  quickly,  the  whole  may  be  vigorously 
stirred  until  thoroughly  mixed,  a  small  portion  transferred  to  a 
small  plain  filter  (see  Fig.  338),  and  the  filtrate  tested  by  a  further 
addition  of  precipitant.  If  this  small  portion  is  weighed,  or  meas- 
ured, or  is  a  known  proportion  of  the  whole,  a  simple  multiplication 
will  determine  about  the  quantity  necessary  i<> 
complete  the  precipitation.  Ammonia  water  is 
one  of  the  most  useful  of  alkaline  preeipitauts. 
because  an  excess  is  at  once  noticed  by  the  odor. 
This  is  easily  done  by  blowing  the  air  from  the 
surface  of  the  liquid,  thoroughly  stirring  up  the 
mixture,  and  then  noting  whether  it  smells  of 
ammonia. 

The  Production  of  Heavy  and  Light  Pre- 
cipitates.— Hot,  dense  solutions  usually  produce 
heavy    precipitates,    and    such    precipitates   are 

more  readily  washed  from  adherent  contaminating 
salts  than  those  which  are  light  and  bulky.  An 
additional  advantage  is,  thai  they  occupy  less  space,  and  conse- 
quently their  dose  is  less  bulky.  A  good  example  of  this  is  found 
in  the  manufacture  and  use  of  heavy  and  light  magnesium  carbonate. 
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Collecting  and  washing  Precipitates. — In  small  operations  pre- 
cipitates are  collected  upon  plain  filters  (see  Fig.  338).  The  special 
advantages  of  such  filters  in  this  respect  have  been  already  pointed 
out  on  page  230.     On  a  larger  scale  muslin  strainers  are  generally 


Fig.  340 
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used.     These  are  suspended  on  frames,  as 

shown  in  Figs.  339  and  340.     In  washing 

precipitates  which  are  placed  on  strainers 

of  this  kind,  care  must  be  observed  to  close  up  the  fissures  which 

usually  appear  in  the  magma  after  it  has  been  allowed  to  stand  a 

short  time,  by  stirring  the  precipitate  thoroughly  before  adding  more 

water.     (See  Lotion,  Decantation,  pages  222  and  223.) 


QUESTIONS  ON  SEPARATION  OF  IMMISCIBLE  LIQUIDS  AND 
PRECIPITATION 

What  is  a  pipette,  and  how  is  it  used?    (See  page  249.) 

What  is  a  separating  funnel,  and  how  is  it  used? 

What  are  the  advantages  and  uses  of  the  pear-shaped  separator? 

Describe  Dr.  Mitchell's  separator. 

What  is  a  Florentine  receiver? 

What  is  precipitation?     (See  page  252.) 

What  is  the  separated  solid  termed? 

What  is  the  substance  which  produces  the  precipitate  termed? 

What  is  the  liquid  which  remains  in  the  vessel  above  the  precipitate  called? 

What  are  the  objects  of  precipitation  in  pharmacy? 

Give  examples  of  each  of  these  objects. 

How  and  why  is  precipitation  used  in  testing? 

What  descriptive  terms  are  used  for  the  precipitate? 

What  is  meant  by  the  term  "magma"? 

What  various  methods  are  there  of  effecting  precipitation? 

What  is  the  best  shape  for  precipitating  vessels? 

If  two  solutions  are  used  to  produce  a  precipitate,  in  what  order  should  they  be 

mixed? 
If  an  acid  and  an  alkaline  solution  are  mixed,  how  may  it  be  determined  when  the 

mixture  is  neutral,  or  nearly  so? 
Why  is  ammonia  the  most  useful  of  alkaline  precipitates? 
How  are  heavy  precipitates  formed? 

Are  they  more  or  less  easily  washed  from  adherent  suits  than  light  precipitates? 
What  advantage  have  heavy  precipitates  over  light  ones'.' 
How  should  a  filter  be  folded  for  collecting  a  precipitate  in  analytical  work? 
How  may  large  amounts  of  precipitates  be  collected  and  washed? 


CHAPTER    XV 
CRYSTALLIZATION 

Crystallization  is  the  process  whereby  substances  are  caused  to 
assume  certain  determinate  forms  called  crystals.  These  are  distinc- 
tive, and  when  perfect  are  bounded  by  geometrical  surfaces.  Those 
substances  which  are  not  crystallizable  are  termed  amorphous.  The 
objects  of  the  process  are  to  increase  the  purity  and  to  enhance  the 
beauty  of  chemical  substances.  The  descriptions  of  the  crystalline 
forms  assumed  by  bodies  form  the  basis  of  the  interesting  science  of 
crystallography.  In  a  work  of  this  kind  it  is  impossible  to  give  more 
than  a  very  brief  sketch  of  the  outlines  of  the  classification,  since  the 
practical  process  of  crystallization  must  receive  the  most  attention. 
(See  Dana's  Mineralogy,  Kopp's  Kyrstallographie,  Miller's  Miner- 
alogy, etc.).  Every  crystallizable  body  invariably  assumes  its  own 
characteristic  form,  or  in  some  form  directly  derived  from  it  or  re- 
lated to  it  by  a  simple  law,  and  in  order  to  classify  them  crystallog- 
raphers  recognize  at  the  present  time  six  systems,  to  one  or  other 
of  which  every  crystal  is  referred.  A  seventh  system  is  sometimes 
conceded,  but  the  occurrence  of  crystals  belonging  to  it  has  not  been 
demonstrated  with  certainty. 

The  following  definitions  should  be  well  understood  :  The  plane 
surfaces  bounding  a  crystal  are  termed  faces ;  when  two  contiguous 
faces  intersect,  an  edge  is  formed  ;  an  angle  is  formed  when  three  or 
more  faces  intersect. 

The  faces,  edges,  or  angles  of  a  perfect  crystal  have  equal  faces, 
edges,  or  angles  opposite  to  them,  and  if  the  middle  points  of  the 
opposite  faces  or  edges,  or  the  opposite  angles,  be  joined  by  straight 
lines,  the  point  at  which  these  lines  intersect  will  be  the  centre  of  the 
crystal.     The  lines  drawn  through  this  point  are  called  axes. 

When  the  same  body  crystallizes  in  two  or  more  forms  belonging  to 
different  systems,  it  is  said  to  be  dimorphous,  trimorphous,  polymor- 
phous, etc.  When  different  substances  crystallize  in  tin-  same  form, 
they  are  said  to  be  isomorphous. 

Prismatic  (or  prism-like)  cnjstals  are  those  which  are  extended 
principally  in  the  direction  of  their  longest  axis.  Tabular  crystals  are 
those  crystallizing  in  flat  plates  ;  laminar,  those  crystallizing  in  thin 
plates;  acicular,  those  which  are  needle  shaped,  etc. 

Other  terms  are  used  to  describe  the  physical  characters  of  crystals, 
which  are  readily  understood  and  are  not  technical  in  their  meaning. 

The  systems  of  classification  are  based  upon  the  length  and  relative 
position  of  the  axes  of  the  crystal.  Those  in  which  the  three  axes 
intersect  at  right  angles  are  termed  art  hornet  He ;  and  when  the  angles 
caused  by  their  intersection  are  oblique,  they  are  called  ninometHc. 
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Systems  in  Crystallography 

I.  Monometric,  or  Regular  System. — The  crystals  have  three  axes 
of  equal  length  intersecting  at  right  angles  (see  Figs.  341,  342,  343, 
and  344). 


Fig.  341 


Fig.  342 


Fig.  343 


Octahedron 


Fig.  344 


II.  Dimetric,  or  Quadratic  System. — The  crystals  have  three  axes, 
two  of  "which  are  equal,  the  other  (liferent  in  length,  all  intersecting 
at  right  angles  (see  Figs.  345,  346,  347,  and  348). 


Fig.  345 


Fig.  346 


Fig.  347 


Fig.  348 
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Riglit  square  or 
dimetrii  prima 


Square  prism,  Square  prism, 

pyramidal  summits  pyramidal  summits 


III.  Trimetric,  or  Rhombic  System. — The  crystals  have  three  axes 
of  unequal  length,  all  intersecting  at  right  angles  (see  Figs.  349,  350, 
351,  and  352). 


Fig.  349 

■4 — — 


Fig.  360 


Fig.  351 


Fig.  352 


Rhombic  pri-m 


-,f~  - 


Rhombic  prim, 
p)  ramidal  summit! 


Rhombic  octahedron 
i  ;u  ti.iiu  truncated  \ 


IV.  Hexagonal,  or  Rhombohedric  System. — The  crystals  have 
four  axes,  three  of  equal  length,  in  the  sunn-  plane,  and  inclined  to  one 
another  ;il  angles  <>f  60°.  The  fourth  axis  is  different  in  length,  and 
intersects  the  plane  of  tin-  other  three  a1  righl  angles  (see  Pigs.  868, 
354,  355,  and  356). 


Fig.  353 
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Fig.  356 
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Hexagonal  prism 


Double  hexagonal 
pyramid 


Hexagonal  prism 
( truncated  | 


Hexagonal  prism, 
pyramidal  summits 


V.  Monoclinic,  or  Oblique  Prismatic  System. — The  crystals  have, 
three  axes  of  unequal  length,  two  of  which  are  obliquely  inclined  to 
each  other,  the  other  axis  forming  right  angles  with  these  two  (see 
Figs.  357,  358,  359,  and  360). 


Fig.  357 
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Monoclinic  prism 


Fig.  358 


Fig.  359 


Fig.  360 


Monoclinic  prism 
(partly  truncated) 


Monoclinic  prism, 
pyramidal  summits 


VI.  Triclinic,  or  Doubly  Oblique  Prismatic  System. — The  crys- 
tals have  three  axes  of  unequal  length,  all  obliquely  inclined  to  one 
another  (see  Figs.  361,  362,  363,  and  364). 


Fig.  361 


Fig.  362 


Fig.  363 


Fig.  364 


Triclinic  prism 


Triclinic  octahedron 


Triclinic  prion 
I  truncated  | 


Triclinic  nctahsdron 
(partly  truncated | 


The  Diclinic  System,  if  recognized,  would  have  three  axes,  two  at 
right  angles  to  each  other,  the  third  oblique  to  the  Other  two. 

Determination  of  Crystalline  Form. — The  method  of  determining 
the  position  of  a  crystal  in  one  or  other  of  the  systems  above  noted  is 
to  measure  the  inclination  of  the  angles  which  the  faces  of  the  crystal 
make  with  one  another.  From  the  data  obtained  the  Length  and  in- 
clination of  the  axes  are  calculated.  The  hand  goniometer  or  Wollas- 
ton's  reflecting  goniometer  is  used  to  measure  the  angles. 

Cleavage. — If  a  crystal  of  potassium  ferrocyanide  or  a  piece  of 
mica  is  broken  and  examined,  it  will  be  noticed  that  the  cohesion  of 
the  particles  is  less  in  one  direction  t  hau  in  any  other,  and  if  the  Made 
17 
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of  a  knife  is  inserted  in  the  edge,  the  crystal  may  be  easily  split  or 
cleft.  Other  crystals  possess  this  property,  but  to  a  greatly  varying 
extent.     Perfect  crystals  may  sometimes  be  formed  by  cleavage. 

The  process  of  crystallization  generally  takes  place  when  a  body 
passes  from  a  liquid  or  a  gaseous  condition  into  the  solid  state.  A  few 
instances  are  known  where  amorphous  solids  become  crystalline  with- 
out becoming  liquefied,  as  in  iron  or  brass  wire,  sulphur,  barley  sugar. 

Methods  of  Obtaining  Crystals. — 1.  By  fusion  and  partial  cooling. 
2.  By  sublimation.  3.  By  deposition  from  supersaturated  solutions 
as  they  cool.  4.  By  deposition  from  solutions  during  evaporation. 
5.  By  deposition  from  solutions  upon  passing  through  them  a  gal- 
vanic current.  6.  By  precipitation.  7.  By  the  addition  of  a  sub- 
stance having  a  strong  affinity  for  water. 

1.  By  Fusion  and  Partial  Cooling. — Substances  which  have  low 
melting  points,  like  sulphur,  camphor,  and  iodine,  and  some  of  the 
metals,  like  bismuth,  antimony,  etc. ,  may  be  crystallized  in  this  way. 
To  obtain  crystals  of  a  substance  like  sulphur,  it  should  be  melted  in 
a  deep  vessel  and  then  allowed  to  cool,  so  that  a  crust  will  be  formed  ; 
a  hole  is  then  made  in  the  crust,  and  a  smaller  one  on  the  opposite 
side  ;  the  vessel  is  now  inclined  toward  the  side  having  the  larger 
hole,  and  the  melted  substance  runs  off ;  when  the  surfaces  inside 
are  examined,  they  will  be  found  studded  with  crystals.  .  If  the 
quantity  of  material  used  is  large,  and  the  mass  has  been  gradually 
cooled,  the  crystals  will  be  large  and  distinct.  The  crust  should  be 
perforated  as  soon  as  it  is  fairly  formed,  and  the  fluid  contents 
quickly  removed. 

2.  By  Sublimation. — This  is  one  of  the  most  useful  methods  of 
obtaining  crystals  (see  Sublimation,  page  181). 

3.  By  Deposition  from  Supersaturated  Solutions. — This  is  the 
method  by  far  most  frequently  employed  to  obtain  crystals.  The  so- 
lution of  the  substance  is  generally  effected  by  the  use  of  heat  (see 
Solution).  This  solution  should  be  filtered,  and  evaporated  to  the 
proper  degree,  and  this  latter  part  of  the  operation  is  the  most  im- 
portant in  determining  the  size  and  beauty  of  the  crystals.  As  a 
rule,  concentrated  solutions  produce  small,  ill  defined  crystals,  while 
comparatively  dilute  solutions,   provided  they  are  supersaturated, 

produce  crystals  Of  more  perfect  form.  The  proper  degree  of  con- 
centration must  always  depend  upon  the  solubility  of  the  substance. 
If  very  soluble,  the  solution  should  not    be  saturated  at  the  boiling 

temperature,  or  the  crystals  will  be  very  small  and  so  thoroughly  in- 
terlaced that  it  will  be  difficult  to  wash  them;  if  a  portion  of  the 
evaporating  solution  is  transferred  to  a  glass  or  porcelain  plate  and 

allowed  to  cool,  the  rapidity  With  which  the  small  quantity  of  solu- 
tion crystallizes,  and  the  amount  of  crystals  obtained,  form  a  basis 
for  judgment.  Upon  the  large  scale,  in  order  t<»  secure  a  uniform 
product)  it  will  be  found  that  the  specific  gravity  of  the  solution  at  a 
definite  temperature,  the  temperature  of  the  air,  and  the  quantity  of 
the  solution  must  be  considered.  These  points,  however,  can  be  ob- 
tained only  by  experience,  and  after  a  practical  trial  with  each  sub- 
stance.      It   is  a  good  habit   to  keep  a   record  at   each  operation  of  the 

specific  gravity  and  temperature  of  the  solution  which  is  set  aside  to 

Crystallize,  and  note  the  character  of  the  product.      [f  the  substance 
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is  not  very  soluble,  the  solution  should  be  evaporated  until  3.  pellicle 
or  crust  is  formed  upon  the  top,  and  tlnii  set  aside. 

Perfect  rest  for  a  solution  designed  for  crystallization  must  be  se- 
cured, if  well  defined  crystals  arc  wanted,  and  the  solution  must  not 
be  cooled  quickly.  When  small  crystals  are  desired,  as  in  the  ease  of 
magnesium  or  zinc  sulphate,  the  solution  should  be  cooled  quickly, 
with  constant  agitation.  This  produces  a  great  many  nuclei,  and 
prevents  the  gradual  deposition  of  the  particles  in  regular  order  upon 
one  nucleus,  which  is  so  essential  to  the  formation  of  the  perfect 
crystal.  There  arc  several  plans  to  choose  from,  for  preventing  rapid 
cooling.  If  the  liquid  is  placed  in  an  evaporating  dish,  and  heated 
in  a  sand  bath  or  water  bath  until  evaporated  to  the  proper  point, 
the  whole  may  be  set  away  without  disturbing  them,  to  cool  slowly 
together  ;  or  the  dish  may  be  placed  in  a  warm  room  which  is  slowly 
cooled;  or  it  may  be  embedded  in  a  blanket  or  in  woollen  cloths. 
covered,  and  set  aside.  Having  arranged  the  dish,  it  must  be  Left 
absolutely  undisturbed  until  all  the  crystals  have  separated.  If 
jarred  or  knocked  after  the  crust  has  once  formed,  the  crystals  will  l>e 
mere  confused  masses. 

Use  of  Nuclei. — It  has  long  been  known  that  if  a  smooth  glass  rod 
having  a  single  scratch  upon  it  be  placed  in  a  solution  ready  to  crys- 
tallize, crystals  will  first  attach  themselves  to  the  scratched  part,  and 
the  smooth  part  of  the  rod  will  frequently  not  have  any  separate 
crystals  upon  it.  Rough  surfaces,  by  offering  more  points  of  adhe- 
sion, attract  the  nuclei  upon  which  the  crystalline  body  is  subse- 
quently deposited.  It  is  for  this  reason  that  strips  of  wood  or  lead 
are  frequently  suspended  in  liquids  intended  for  crystallization,  while 
in  the  manufacture  of  rock  candy,  threads  are  usually  strung  across  the 
crystallizing  tubs  at  regular  intervals,  columnar  masses  of  fine  crys- 
tals being  thus  produced.  Per-  ^  „„  _ 
*  ,  4-1  4-1  i.  Fig.  365  Fig.  366 
feet  geometrical  crystals  may  be 

obtained  by  the  practice  of 
''nursing."  which  consists  in 
selecting  from  the  ordinary  stock 
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as  perfect  a  crystal  as  can  be 
found  for  the  nucleus,  and  then 
suspending  it  by  a  horsehair  or 
piece  of  sewing  silk  in  a  warm 
saturated   solution   of  the  salt. 

_.,_-___.         ,  .     ..       ,      -  "  Growing  '  crystals  "l.rowini;      crystal! 

Prot.  J.   U.    Lloyd  contributed 

to  New  Remedies,  in  1879,  pages  98,  133,  162,  some  interesting  notes 
on  the  production  of  perfect  crystals.  Figs.  365  and  366  illustrate 
the  method  of  "growing"   perfect  crystals. 

Retarded  OrystaMzation. — Warm  sat  mated  solutions  of  various  salts, 
particularly  if  contained  in  chemically  clean  vessels,  protected  from 
the  dust,  and  left  at  absolute  rest  until  cooled,  usually  fail  to  crystal- 
lize. If  the  receptacle  is  shaken  or  jarred,  or  if  a  crystal  from  which 
the  solution  has  been  made,  or  any  other  solid  substance,  is  dropped 
into  it,  crystallization  sometimes  takes  place  in  an  instant,  and  con- 
siderable heat  is  evolved.  This  is  particularly  noticed  with  Baits 
capable  of  crystallizing  with  more  than  one  molecule  of  water,  as 
sodium  sulphate,  sodium  carbonate,  etc. 
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4.  By    Deposition    from    Solutions    during    Evaporation. — This 

process  is  not  so  frequently  resorted  to  as  that  of  cooling  from  hot 
saturated  solutions,  but  it  is  especially  useful  where  the  liquid  is  more 
volatile  than  water,  as  alcohol,  ether,  petroleum  benzin,  chloroform, 
and  upon  the  small  scale  for  experimental  purposes,  or  in  the  processes 
of  original  investigation.  There  are  sonic  instances  in  manufacturing 
pharmacy  where  the  method  is  used,  but  in  the  case  of  volatile  liquids 
the  expense  attending  their  loss,  if  spontaneously  evaporated,  is  great, 
and,  as  a  usual  thing,  rapid  evaporation  or  recovery  of  the  solvent  by 
distillation  cannot  be  used  where  large  and  distinct  crystals  are 
desired.  Beautiful  crystals  are  often  made  from  aqueous  solutions  of 
substances  that  are  allowed  to  evaporate  slowly  in  a  warm  room  for 
several  months.  The  quantity  of  liquid  and  the  amount  of  solid  in 
solution  have  a  great  influence  in  enhancing  the  beauty  of  the  product. 
For  this  reason  it  is  usually  impossible  for  the  pharmacist  operating 
on  the  small  scale  to  vie  with  the  manufacturer  in  producing  massive 
crystals;  there  is  compensation,  however,  to  the  pharmacist  in  obtain- 
ing increased  knowledge  of  the  properties  of  medicinal  chemicals  and 
absolute  knowledge  of  their  purity. 

5.  By  Deposition  from  Solutions  upon  passing  Feeble  Electrical 
Currents  through  them. — This  method  is  mentioned  in  this  connec- 
tion because  Becquerel  and  others  have  produced  crystals  of  metals 
and  metallic  oxides  by  the  slow  but  continuous  action  of  feeble  elec- 
trical currents  through  the  solutions,  kept  up  for  months,  sometimes 
for  years.  Gold  and  copper  may  be  beautifully  crystallized  in  this 
way. 

6.  By  Precipitation. — Crystals  are  produced  in  some  cases  by  the 
precipitation  resulting  from  the  mixture  of  certain  solutions,  and  in 
other  ways.  (See  Precipitation. )  The  crystals  formed  by  this  method 
are  granular,  and,  on  account  of  their  rapid  growth,  are  not  well  de- 
fined. A  crystalline  precipitate  of  acid  potassium  tartrate  is  produced 
when  solution  of  potassium  hydroxide  is  added  to  a  strong  solution  of 
tartaric  acid. 

7.  By  the  Addition  of  a  Substance  having  a  Strong  Affinity  for 
the  Liquids  of  the  Solution. — This  method  of  effecting  the  crys- 
tallization of  a  solid  is  resorted  to  in  some  special  cases.  If  calcium 
Chloride  is  added  to  an  aqueous  solution  of  sodium  chloride,  the  latter 
crystallizes  out.  Alcohol  mixed  with  a  solution  of  potassium  nitrate 
causes  the  crystallization  of  the  salt,  because  alcohol  and  water  unite, 
ami  the  potassium  nitrate  is  not  soluble  in  the  mixture.  The  crys- 
tallization of  Bugar  is  frequently  observed  in  syrups  to  which  alcohol 
in  the  form  of  a  tincture  or  lluidextract  has  been  added,  and  this  is 
often  a  source  of  annoyance  to  the  pharmacist . 

Water  of  Crystallization. —  Many  substances  in  the  act  of  crystal- 
lizing combine  wit  f  i  water,  and  the  water  so  combined  is  termed  water 
of  crystallization.  The  same  substance  does  not  always  contain  the 
same  number  Of  molecules  Of  water  of  crystallization.  Sodium  car- 
bonate, for  instance,  usually  contains  ten  molecules.     At  higher  tern 

pcratnres  it  may  be  made  to  erystallize  with  eight  or  with  but  li\  e  mole 
cnles,  and  under  some  eireiinistances  it    contains  but  one  nioleeule  of 

water.     This  combination  with  water  must  be  carefully  distinguished 

from  the  mechanical   retention  of  water  in  the  interstices  of  crystals, 
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Fig.  367 


which  takes  place  particularly  where  the  crystals  are  large  and  have 
been  formed  rapidly.  Water  retained  in  this  way  is  termed  interstitial 
water,  or  ivater  of  decrepitation,  because  it  is  the  cause  of  the  decrepita- 
tion of  bodies  when  exposed  to  heat.  The  sadden  expansion  of  the 
water  causes  the  substance  to  crackle  and  burst  into  fragments.  <  Crys- 
tals containing  combined  water  lose  part  of  it  on  exposure  to  the  at- 
mosphere, and  the  transparency  noticed  when  the  crystal  was  fresh  is 
replaced  by  opacity  and  the  formation  of  a  dry  powder  on  the  surface. 
This  change  is  termed  efflorescence.  There  are  very  few  substances 
which  will  part  with  all  their  water  of  crystallization  at  ordinary 
temperatures,  nearly  all  requiring  a  high  heat  to  effect  the  object 
The  act  of  driving  off  the  water  and  reducing  the  crystals  to  the  form 
of  a  dry  powder  is  called  exsiccation.  Some  substances  absorb  water 
from  the  atmosphere,  and,  instead  of  becoming  dry,  grow  moist,  and 
in  some  cases  are  converted  entirely  into  liquids.  Such  substances 
are  said  to  be  hygroscopic,  and  the  act  is  termed  deliquescence.  A  good 
example  is  found  in  potassium  carbonate  which  has  been  exposed  to 
moist  air. 

Mother  Liquor. — The  liquid  remaining  after  the  crystals  have 
formed  is  called  mother  liquor,  and  still  contains  some  of  the  salt  in 
solution.  This  liquid  retains  as  much  of  the  solid  as  the  solubility  of 
the  latter  and  the  temperature  will  permit.  It  may  be  evaporated, 
and  another  crop  of  crystals  obtained,  if  desired.  Where  two  salts 
are  in  solution,  it  is  obvious  that  the 
more  soluble  salt  must  exist  in  largest 
proportion  in  the  mother  liquor. 
Hence  salts  are  frequently  separated 
from  each  other  by  taking  advantage 
of  their  difference  in  solubility. 
Thus  cinchonine  is  separated  from 
quinine.  The  process  is  termed 
fractional  crystallization. 

Crystallizing  vessels  should  be 
deep,  and  made  of  rough  glazed 
stoneware  or  porcelain.  On  the  huge 
scale,  wooden  tanks  or  vats  are  em- 
ployed. The  Appert  glass  tanks 
with  heavy  glass  covers  are  very 
useful,  as  they  cannot  color  the  crys- 
tals or  liquid  (see  Fig.  367).  lu 
the  crystallization  of  alum  the  stares 
of  the  vats  are  retained  in  place  by 
iron  hoops,  which  may  be  tightened 
or  loosened  by  screw  bolts.  After 
the  solid  crust  of  alum  is  formed 
around  the  sides  and  bottom,  the  hoops  are  Loosened,  the  staves  re- 
moved, and  a  hole  chiselled  through  the  side  crust  near  the  bottom, 
to  permit  the  mother  water  to  escape. 

Collection,  Draining,  Washing,  and  Drying  of  Crystals. — Upon 
the  small  scale  it  is  usually  sufficient,  after  the  mother  water  is  de- 
canted, to  break  the  crust  of  crystals,  and,  having  dropped  a  few  pieces 
of  clean  broken  glass  in  the  throat  of  the  funnel,  to  place  the  crystals 
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upon  thorn  and  drain  thoroughly.  They  arc  then  to  be  washed  by 
pouring  water  carefully  and  sparingly  upon  them.     If  the  crystals  are 

very  soluble  in  water,  and  it  is  necessary  to  tree  them  entirely  from 
mother  Liquor,  they  must  either  be  washed  with  alcohol  or  some 
liquid  in  which  they  are  not  so  soluble,  or  with  ice  cold  water,  used 
very  carefully  but  quickly  by  pouring  it  drop  by  drop  upon  the 
crystals,  so  that  the  smallest  quantity  will  suffice.  Alter  draining, 
the\  may  be  transferred  to  a  double  sheet  of  filtering  paper,  placed 
on  a  bed  of  two  or  three  newspapeis  or  cloths,  loosely  covered,  and 
removed  to  a  dry  atmosphere.  If  the  crystals  are  liable  to  effloresce, 
they  should  be  turned  several  times,  and  bottled  as  soon  as  fairly  dry. 
Deliquescent  crystals,  like  those  of  chromium  trioxide,  may  be  dried 
by  spreading  them  on  a  clean,  red  pressed  brick  in  a  dry  room.  The 
mother  water  will  be  gradually  absorbed  by  the  brick,  and  as  soon  as 
the  crystals  are  dry  they  are  transferred  to  a  close  vessel. 

Intermediate  crystallization  is  a  term  used  to  define  the  process 
of  crystallizing  a  substance  which  is  comparatively  insoluble  in  simple 
solvents,  by  causing  it  to  dissolve  in  a  hot  solution  of  another  sub- 
stance. Of  course  the  latter  should  be  very  soluble.  The  whole  of 
the  ordinarily  insoluble  salt  will  entirely  crystallize  out  at  the  first 
attempt.  Red  mercuric  iodide  may  be  made  to  crystallize  in  this  way 
in  brilliant  scarlet  crystals  by  dissolving  it  in  a  hot  solution  of  sodium 
chloride,  potassium  iodide,  or  mercuric  nitrate. 
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QUESTIONS  ON  CRYSTALLIZATION 

What  is  crystallization?    (See  page  255.) 

What  are  non-crystallizable  substances  called? 

In  the  classification  of  crystals,  how  many  systems  are  recognized? 

What  is  meant  by  the  center  of  a  crystal? 

What  is  meant  by  the  axes  of  a  crystal? 

What  are  substances  called  that  crystallize  in  two  forms?     In  three  forms?     In 

more  than  three  forms? 
What  are  prismatic  crystals?     Tabular  crystals?     Laminar  crystals?     Acicular 

crystals? 
Upon  what  are  the  systems  of  classification  of  crystals  based? 
What  are  those  called  in  which  the  three  axes  intersect  at  right  angles? 
What  are  those  called  in  which  the  angles  caused  by  the  intersection  are  oblique? 
Describe  the  monometric,  or  regular  system.    The  dimetric,  or  quadratic  system. 

The  trimetric,  or  rhombic  system.    The  hexagonal,  or  rhombohedric  system. 

The  monoclinic,  or  oblique-prismatic  system.    The  triclinic,  or  doubly-oblique 

prismatic  system.    The  dicknic  system. 
How  can  the  form  of  a  crystal  be  determined  as  to  which  system  it  belongs? 
What  is  the  instrument  for  measuring  the  angles  of  crystals  called? 
What  is  meant  by  cleavage? 

Under  what  circumstances  does  the  process  of  crystallization  generally  take  place? 
Do  solids  ever  become  crystallized  without  becoming  liquefied? 
Give  an  example. 

By  what  various  methods  may  crystals  be  obtained? 
How  may  crystals  be  formed  by  fusion? 

Do  weak  or  strong  solutions  form  crystals  of  the  most  perfect  form? 
How  may  large  crystals  be  obtained? 
How  may  small  crystals  be  obtained? 

Are  crystals  more  readily  deposited  on  rough  or  smooth  surfaces? 
How  may  perfect  geometrical  crystals  be  produced? 
In  what  cases  is  the  process  of  obtaining  crystals  by  evaporation  useful? 
How  may  gold  and  copper  be  crystallized? 
Give  an  example  of  the  production  of  crystals  by  precipitation. 
Also  when  two  solutions  are  mixed  together. 

Why  does  the  addition  of  alcohol  to  syrup  cause  the  sugar  to  crystallize? 
What  is  water  of  crystallization? 
What  is  interstitial  water? 

What  is  water  of  decrepitation,  and  why  is  it  so  called? 
What  is  efflorescence? 
What  is  exsiccation? 
What  substances  are  hygroscopic? 
What  is  deliquescence? 
Give  an  example  of  a  deliquescent  salt. 
What  is  mother-liquor? 
What  is  meant  by  fractional  crystallization? 
How  should  crystallizing  vessels  be  made? 
How  is  alum  usually  crystallized? ' 
On  the  small  scale,  how  may  crystals  be  obtained? 
What  is  meant  by  intermediate  crystallization? 


CHAPTEE    XVI 
GRANULATION    AND    EXSICCATION 


Fig.  368 


By  granulation  is  meant  the  process  of  heating  the  solution  of  a 
chemical  substance,  with  constant  stirring,  until  the  moisture  has 
evaporated,  and  a  sabulous,  coarse  grained  powder  is  produced.  It 
is  a  convenient  method  of  obtaining  many  substances  in  the  form  of 
powder.  Indeed,  the  practical  advantages  of  granulated  powders  are 
so  well  recognized  now  at  the  prescription  counter,  that  their  use  in 
preference  to  large  crystals  is  rapidly  extending.  This  is  particularly 
the  case  with  salts  which  are  not  very  soluble  in  water,  or  which  are 
commonly  found  in  commerce  in  hard,  tough,  crystalline  lumps  or 
masses.  The  process  of  granulation  is  one  which  requires  care,  but 
no  great  amount  of  skill.  The  solution  of  the  substance  is  generally 
evaporated  rapidly  until  a  pellicle  forms  upon  the  surface.  Then  the 
heat  is  moderated,  in  order  to  prevent  spurting  and  caking.  Great 
care  must  be  exercised  at  this  stage  of  the  process  to  stir  the  mass 
constantly,  as  the  tendency  to  form  a  crust  on  the  bottom  is  very  great, 
and  when  this  hard  crust  is  broken  up  by  the  stirrer  it  is  very  difficult 
to  avoid  the  formation  of  lumps  ;  but  if  the  crust  is  not  allowed  to 
form,  by  keeping  the  bottom  of  the  dish  clean  through  constant  stir- 
ring, the  salt  will  separate  in  distinct  grains,  which  will  not  adhere  to 
each  other.  Toward  the  end  of  the  process  the  heat  should  be  very 
moderate,  and  the  product  should  be  intro- 
duced at  once  into  a  clean,  warm,  dry 
bottle. 

Granulated  effervescent  salts  were  for- 
merly made  by  mixing  the  dry  powders 
with  dry  tartaric  acid  and  sodium  bicar- 
bonate and  moistening  the  mixture  with 
strong  alcohol.  The  pasty  mass  was  passed 
through  a  sieve,  and  the  granules  dried 
quickly  in  a  hot  room,  sifted,  and  filled  into 
bottles,  which  were  hermetically  sealed  to 
prevent  the  access  of  moist  air. 

The  use  of  alcohol  in  making  granulated 
effervescent  salts  is  expensive,  and  an  im- 
provement was  made  by  using  citric  acid  to 
replace  a  part  of  the  tartaric  acid.  The 
molecule  of  water  of  crystallization  in  citric 
acid    is    liberated    when    heated    in  contact 

with  the  sodium  bicarbonate,  and    this  furnishes  just  sufficient  water 
to  make  a  pasty  mass,  without  causing  nincli  loss  of  carbonic  acid  j  by 

quickly  drying  the  granules  further  chemical  action  is  prevented. 

in  L903  ED.  Fiillerton  Cook  improved  this  method  by  mixing  the 
powders  in  a  flat  enamelled  dish  and  heating  in  :m  oven  to  about  100°  C. 
(212°  F.).    When  the  mixture  becomes  moist,  it-  is  manipulated  with 
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a  wooden  spatula  to  make  it  uniform  in  consistence,  and  rubbed 
through  a  coarse  tinned-iron  sieve  and  the  granules  dried  on  the  top 
of  the  ovens.  Fig.  368  shows  a  convenient  oven  for  this  use.  A 
gas  stove  or  wickless  blue  flame  stove  may  be  employed,  and  it  is 
possible  for  a  pharmacist  to  make  granulated  effervescent  salts  on 
the  small  scale. 

The  National  Formulary  has  given  the  following  general  directions  for 
the  preparation  of  granular  effervescent  salts : 

"The  citric  acid  directed  in  the  formulas  should  be  uneffloresced 
crystals  and  be  finely  powdered  just  before  using.  All  other  ingredients 
should  be  well  dried  at  a  temperature  not  exceeding  50°  C.  (122°  F.) 
until  they  cease  to  lose  weight,  and  then  finely  powdered  and  passed 
through  a  No.  60  sieve.  As  atmospheric  dampness,  if  present,  will  be 
absorbed  by  the  finished  salt  and  destroy  the  effervescent  character 
of  the  product,  it  is  important  that  these  preparations  be  made  in  an 
atmosphere  free  from  moisture. 

"Directions  for  Granulating  in  an  Oven. — Having  prepared  the  citric 
acid  and  the  other  ingredients  of  the  formula  as  directed  above, 
intimately  mix  the  powders,  without  trituration,  adding  the  citric 
acid  last,  and  spread  the  resulting  product  evenly,  about  10  mm. 
thick,  on  a  sheet  of  paper  on  a  canvas  tray,  glass  plate,  or  in  a 
shallow  porcelain  or  enamelled  dish,  and  place  it  in  an  oven,  heated 
to  a  temperature  between  95°  and  105°  C.  (203°  to  221°  F.).  Allow 
the  powder  to  remain  in  the  oven,  without  stirring,  until  it  becomes 
moist  and  acquires  the  proper  consistence,  about  that  of  dough, 
then  force  the  mass  immediately  through  a  No.  6  tinned-iron  sieve 
and  dry  the  product  at  a  temperature  not  exceeding  50°  C.  (122°  F.). 
When  dry,  again  pass  the  granular  powder  through  a  No.  6  tinned- 
iron  sieve,  and  immediately  transfer  it  to  dry  bottles  or  containers, 
and  hermetically  seal  them. 

"Directions  for  Granulating  on  a  Water  Bath. — If  a  small  quantity  of 
the  salt  is  to  be  prepared,  the  powders,  mixed  as  directed  above,  may 
be  transferred  to  a  covered  dish  on  a  water  bath  or  to  a  double  boiler, 
heated  by  water  actively  boiling,  the  inner  dish  being  in  contact  with 
the  water,  and  the  resulting  pasty  mass  stirred  until  dry.  The  dry 
granules  should  be  immediately  passed  through  a  No.  6  tinned-iron 
sieve  and  transferred  to  a  dry  container,  which  should  then  be  hermeti- 
cally sealed." 

In  the  manufacturing  laboratory  the  mixture  is  usually  heated  in 
a  shallow,  enamelled,  jacketed  steam  kettle  until  moist,  then  forced 
through  a  No.  6  tinned-iron  sieve  by  mechanical  means  and  the 
moist  granules  dried  in  a  vacuum  dryer. 

Exsiccation  is  the  process  of  depriving  a  solid  crystalline  substance 
of  its  water  of  crystallization  or  moisture  by  heating  it  strongly. 

The  product  is  usually  a  fine  powder,  and  the  original  crystalline 
condition  of  the  substance  may  be  restored  by  redissolving  it  and 
evaporating  the  solution.  The  process  is  conducted  by  exposing  the 
crystals  to  the  air  or  to  a  warm  temperature  until  they  are  effloresced, 
and  then  gradually  heating,  with  stirring,  until  they  cease  t<>  lose 
weight;  the  residue  is  then  pow< lend  ami  kept  in  well  stoppered  con- 
tainers. The  object  of  exsiccation  is  to  increase  the  strength  oi  sub- 
stances and  thereby  fit  them  for  special  applications. 
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Dialysis  is  the  process  of  separating  crystallizable  substances  from 
those  which  do  not  crystallize,  by  placing  a  mixture  of  their  solutions 
upon  a  porous  diaphragm  which  has  its  under  surface  in  contact  with 
water.  This  remarkable  process  was  discovered  by  Graham  in  1861. 
He  termed  the  substances  which  had  the  power  of  passing  through  the 
septum  or  diaphragm  crystalloids,  because  they  always  have  the 
crystalline  form,  and  those  which  remained  upon  the  diaphragm 
colloids,  from  their  resemblance  to  gelatin  and  because  they  never 
crystallize.  He  also  pointed  out  the  differences  between  the  two  classes. 
Crystalline  bodies,  or  crystalloids,  are  diffusible,  brittle,  hard,  with 
clearly  defined  angles  and  flat  faces.  Their  solutions  are  free  from  vis- 
cosity, and  their  reactions  energetic  and  quickly  effected.  (Example, 
strychnine.)  Colloidal  bodies,  on  the  other  hand,  are  not  diffusible. 
They  are  tough,  with  more  or  less  softness  < >f  texture.  The  mathemati- 
cally arranged  angles  and  faces  of  crystals  are  replaced  in  colloids  by 
rounded,  irregular  outlines,  the  fracture  often  being  curved  or  con- 
choidal.  Water  of  crystallization  is  replaced  by  water  of  gelat  boat  i<  >n, 
and  the  solution  of  colloids  is,  when  concentrated,  viscous  or  gummy, 
and  their  reactions  are  sluggish  or  inert.  (Examples,  gum,  glue, 
starch,  dextrin,  gelatin,  albumin,  extractive  matter. ) 

A  thin  layer  of  gelatin  interposed  between  two  liquids  offers  no 
obstacle  to  the  passage  of  the  crystalloids  from  one  to  the  other,  while 
it  completely  prevents  the  passage  of  the 
colloids.  This  property  belongs  not  only 
to  gelatin,  but  to  other  substances  having 
a  similar  molecular  constitution,  as  blad- 
der, parchment,  etc.,  of  which  the  most 
convenient  is  the  texture  known  B8 parch- 
ment paper,  prepared  by  immersing  un- 
sized paper  in  a  cold  mixture  of  two 
measures  Of  sulphuric  acid  and  one  of 
water,  and  subsequently  washing  it  thor- 
oughly to  tree  it  from  acid. 

Upon  the  principles  stated  above  Prof. 

Graham  contrived  a  yery  simple  appa- 
ratus which  he  called  the  dialy/.er  (see 
Pig.  .'570).      It  consists  of  two  parts,  one 

:i  circular  glass  recipient  (  B  i,  about  a  foot 

in  diameter  and  six  inches  deep,  the  other  (A)  a  similar  circular  vessel, 

from    six  to  ten    inches  in  diameter  and  about  two   inches  deep,  made 
of  hard    rubber,  celluloid,  glass,  or  some  similar  substance,  and   the 

bottom  of  a  circular  piece  of  parchment  paper,  t  he  edges  of  winch  are 

brought  over  the  lower  rim  of  the  inner  vessel  nearly  to  the  top,  and 
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fastened  securely  outside  of  it  by  a  string  or  by  a  narrow  rubber 
band.  The  Hist  part,  or  circular  basin,  is  to  receive  distilled  water, 
and  should  contain  from  five  to  ten  times  the  quantity  of  the  liquid 
that  may  be  introduced  into  the  smaller  vessel.  The  Latter  is  tit  float 
upon  the  surface  of  the  water  in  the  former,  and  is  to  receive  the 
liquid  to  be  submitted  to  dialysis,  which  should  not  be  more  than 
half  an  inch  deep  on  the  paper  bottom.  It  is  important  that  the 
parchment  paper  employed  should  have  no  rent  or  aperture,  and 
should  be  brought  well  up  and  secured  on  the  outside  of  the  inner 
vessel  to  prevent  the  liquid  from  passing  between  them.  If  any  liquid 
containing  a  mixture  of  colloidal  and  crystalloidal  matter  be  placed 
in  the  floating  vessel,  after  some  hours  it  will  be  found  that  a  portion 
of  the  latter  has  passed  through  the  parchment  paper,  and  is  held  in 
solution  by  the  distilled  water  of  the  larger  vessel,  while  the  colloidal 
matter  remains.  The  distilled  Mater  thus  impregnated  is  called 
the  diffusate.  The  parchment  paper,  or  any  similar  material  used 
as  the  septum,  is  applicable  to  the  dialysis  of  substances  held  in 
aqueous  solution  only,  and  will  not  answer  for  alcoholic  or  ethereal 
liquids.  The  hard  rubber  sieve,  which  has  been  already  noticed  (see 
Fig.  371),  makes  an  excellent  dialyzer  if  floated  upon  pure  water  in 
an  evaporating  dish  or  beaker.  Fig.  372  shows  another  form,  in 
which  the  glass  dialyzer  has  its  upper  edge  expanded  into  a  flat 
shoulder  which  rests  upon  the  upper  edge  of  the  round  dish,  sometimes 
called  the  "  exarysator,"  containing  the  water.     This  has  the  advan- 
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Dialyzer 


Dialyzer  (glass) 


tage  of  keeping  the  diffusate  covered 
while  the  dialysis  is  progressing. 
It  is  obvious  that  very  different 
arrangements  might  l>e  made  to 
Thus,  a  thoroughly  clean  bladder  three- 


accomplish  the  same  ends. 

fourths  filled  with  a  mixture,  suspended  in  a  jar  of  distilled  water, 
would  yield  similar  results.  Graham's  apparatus  is  preferable  to 
others  only  for  its  convenience. 

The  following  applications  of  the  process  of  dialysis  have  been 
made  :  1.  It  facilitates  in  many  instances  to  a  considerable  extent  the 
separation  of  the  active  matter  of  any  artificial  or  natural  mixture 
from  the  inert  and  useless,  the  former  being  very  often  crystalline 
and  the  latter  colloidal.  Inns,  infusions  or  decoctions  of  medicines. 
such  as  opium,  belladonna,  aconite,  etc.,  submitted  to  dialysis  might 
give  up  more  or  less  completely  their  crystalline  principles,  such  as 
the  salts  of  morphine,  atropine,  aconitine,  etc.,  to  the  water,  while 
the  gummy,  resinoid.  extractive,  and  coloring  matters,  etc..  might 
remain  behind.  In  effecting  the  analysis  of  organic  bodies,  one  of 
the  most  embarrassing  problems  is  to  get  rid  of  the  inert  principles 
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which  interfere  with  the  action  of  chemical  reagents,  and  the  process 
of  dialysis  may  here  often  be  brought  to  the  aid  of  the  operator.  2. 
In  searching  for  poisons  in  organic  mixtures,  as  in  the  contents  of  the 
stomach,  in  which  the  application  of  tests  is  often  rendered  abortive 
by  the  colloidal  matter  present,  the  problem  of  the  presence  of  the 
poison  maj-  sometimes  be  solved  by  submitting  the  suspected  matter 
to  dialysis.  The  poison  will  often  be  found  in  the  diffusate  sepa- 
rated from  the  other  matters,  and  may  then  be  detected  by  the  ordi- 
nary tests.  3.  In  pharmaceutical  operations  it  often  happens  that 
salts  and  other  crystallizable  substances  are  thrown  away  as  refuse 
matter  because  they  would  not  repay  the  cost  of  time  and  material 
necessary  for  their  recovery.  It  is  possible  that  by  this  simple, 
inexpensive  process  these  substances  may  be  separated  from  the 
useless  matters  and  thus  saved.  4.  An  economical  application  has 
been  made  of  the  process,  by  the  restoration  of  salted  meat  to  the 
fresh  state.  If  some  salt  beef  with  its  brine  be  enclosed  in  a  bag 
of  material  suitable  for  dialysis,  as  of  untanned  leather,  and  the 
bag  be  immersed  in  sea  water,  in  the  course  of  some  days  the  beef 
will  have  been  rendered  sufficiently  fresh  for  use,  the  salt  having 
passed  out  into  the  sea  water.  5.  A  number  of  extensively  used  forms 
of  medicine  are  colloidal  in  character.  Colloidal  silver,  used  as  an 
antiseptic,  colloidal  iron,  recommended  for  anemia,  colloidal  bismuth, 
calomel,  gold,  copper,  etc.,  are  all  known  and  used. 

The  application  of  the  laws  governing  colloidal  solutions  and  prepa- 
rations is  receiving  much  attention  today  in  medicine,  pharmacy,  and 
in  commercial  arts.  For  a  brief  discussion  of  the  subject  see  the 
chapter  on  Solutions  (page  221). 

Dialyzcd  iron,  or  Ferrum  Dialysatum,  is  a  colloidal  preparation  made 
by  placing  a  mixture  of  basic  ferric,  chloride  and  ammonium  chloride 
upon  a  septum.  The  crystalloids  (ammonium  chloride  and  ferric 
chloride),  with  any  free  acid,  pass  into  the  diffusate,  leaving  the 
neutral  colloidal  liquids  upon  the  septum. 

QUESTIONS  ON  GRANULATION,  EXSICCATION  AND  DIALYSIS 

What  is  meant  by  granulation?     (See  page  264.) 

How  were  granulated  effervescent  salts  formerly  prepared? 

How  are  granulated  effervescent  salts  now  prepared? 

What  should  be  the  condition  of  the  citric  acid  for  use  in  effervescent  salts?    Why? 

What  should  be  the  condition  of  all  ingredients  other  than  citric  acid?    Why  is 

atmospheric  dampness  objectionable'.' 
Describe  the  detail  for  granulating  in  an  oven.     For  granulating  in  a  water  bath. 
How  are  granular  effervescent  salts  usually  made  on  the  large  scale? 
What  is  exsiccation,  and  ulml  is  its  object?     What  is  dialysis".' 
What  arc  crystalloids?    (rive  an  example.     What  are  colloids?     Give  examples. 
What  is  the  most  convenient  substance  to  use  for  a  dialyzing  medium? 
How  is  it  prepared? 
Describe  Professor  Graham's  dialyzer. 
What  is  the  liquid  called  in  which  crystalloid  matter  is  dissolved,  which  h*s  been 

passed  through  a  dialyzer? 
What  applications  of  the  process  of  dialysis  have  been  made'.' 
What  preparations  have  been  called  dialysates?     What  is  dialyzed  iron? 


CHAPTEE    XVIII 

EXTRACTION 

Under  this  head  are  included  those  operations  which  have  for  their 
object  the  separation  of  the  soluble  principles  from  drugs  by  treating 
them  with  a  liquid  capable  Of  dissolving  them,  which  is  called  the 
menstruum.  Extraction  differs  from  solution  in  the  fact  that  the  pres- 
ence of  insoluble  matter  is  implied  in  the  former,  and  the  soluble  con- 
stituents must  therefore  be  extracted  or  separated,  by  appropriate 
methods,  from  those  which  are  insoluble.  The  principal  modes  of  ex- 
traction employed  in  pharmacy  at  present  are  as  follows  :  1.  Macer- 
ation and  expression.  2.  Percolation.  3.  Digestion.  4.  Infusion. 
5.  Decoction.  Maceration  and  expression  are  old  processes,  and  they 
will  be  considered  first ;  percolation  is  much  more  important  and  use- 
ful, and  will  be  treated  of  in  a  separate  chapter  ;  digestion  is  merely 
a  modified  form  of  maceration.  Infusion  and  decoction  are  processes 
which  are  used  in  producing  separate  classes  of  official  preparations. 
Hence  they  will  be  considered  in  Part  II. 
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Maceration 

The  process  of  maceration,    which  is  of  ancient  origin,   consists 
simply  in  soaking  the  properly  comminuted  drug  or  substance  in  the 

menstruum  until  it  is  thoroughly  pene- 
trated and  the  soluble  portions  softened 
and  dissolved.  The  usual  method  is  to 
introduce  the  drug  or  substance  into  a 
bottle  with  the  menstruum,  cork  it 
tightly,  and  agitate  it  occasionally  for  a 
period  ranging  from  two  to  fourteen 
days ;  then  to  pour  off  the  liquid,  ex- 
press the  residue  to  avoid  waste,  and 
filter  the  mixed  liquids.  An  advantage 
is  sometimes  gained  by  suspending  the 
ground  drug,  tied  in  a  bag.  in  the  upper 
part  of  the  menstruum  (see  Fig.  373). 
This  is  sometimes  termed  circulatory 
maceration.  Maceration  is  the  process 
directed  by  the  German  FhannaoopoBia 
in  preparing  tinctures.  The  drugs  are 
ordered  in  all  cases  to  be  macerated  in 
definite  weights  Of  alcohol  tor  a  week 
in  a  closed  bottle,  in  a  shady  place,  with 
frequent  agitation,  at  a  temperature  of  about  L6°  <  L  The  liquid 
is  then  separated  by  straining  or  expressing  from  t  he  insoluble  residue, 
and,  after  having  been  allowed  to  settle,  it  is  filtered.  Evaporation 
during  filtration  is  to  be  avoided  as  much  as  possible.  Maceration  lias 
no  advantages  over  percolation   in  making  the  greater  number   of 
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liquid  preparations  from  drugs,  except  in  the  hands  of  the  careless 
or  unskilful.  If  an  operator  possesses  no  knowledge  whatever  of 
the  process  of  percolation,  it  is  safer  to  trust  to  maceration,  for 
here  no  particular  skill  or  judgment  is  necessary;  the  soaking 
process  is  completed  in  due  time,  and  the  separation  of  the  ab- 
sorbed liquid,  while  laborious  and  uncleanly,  has  at  least  the 
merit  of  leaving  the  tincture  uniform  in  strength  ;  if  the  process 
of  expression  is  not  thoroughly  performed,  pecuniary  loss  results, 
but  the  finished  preparation  is  uniform.  On  the  other  hand,  in 
percolation,  if  the  operator  has,  through  careless  packing,  failed  to 
exhaust  thoroughly  the  drug  with  the  amount  of  menstruum  used,  a 
portion  of  the  activity  of  the  drug  remains  in  the  residue,  which  is 
thrown  out,  and  the  preparation  is  thus  deficient  in  strength.  Iu 
making  tinctures  by  maceration,  the  practice  of  weighing  liquids,  as 
directed  in  the  German  Pharmacopoeia,  is  seen  to  the  best  ad- 
vantage, although,  of  course,  the  principal  objection  to  preparations 
made  from  weighed  liquids  still  exists, — the  necessity  for  a  calcula- 
tion to  determine  the  dose  as  compared  with  that  of  the  drug.  The 
tincture  must  always  be  administered  by  measure,  and  hence  a  tea- 
spoonful  or  a  flui  drachm  should  bear  a  certain  relation  to  the  drug, 
which  is  readily  ascertained  without  resorting  to  a  problem  in  specific 
gravity. 

Digestion  is  that  form  of  maceration  which  consists  in  the  applica- 
tion of  a  gentle  heat  to  the  substance  which  is  being  treated.  It  is 
used  in  those  cases  where  a  moderately  elevated  temperature  is  un- 
objectionable, the  heat  increasing  the  solvent  powers  of  the  men- 
struum. 

QUESTIONS  ON  EXTRACTION 

What  is  meant  by  extraction?     (See  page  269.) 

What  is  meant  by  menstruum? 

What  are  the  principal  modes  of  extraction  employed  in  pharmacy? 

What  is  meant  by  maceration? 

What  is  meant  by  circulatory  displacement? 

How  are  all  tinctures  directed  to  be  prepared  by  the  German  Pharmacopoeia? 

Which  is  the  better  process  in  unskilled  hands,  maceration  or  percolation,  and  why? 

What  is  the  principal  objection  to  preparations  made  from  weighed  instead  of 

measured  liquids? 
Define  digestion. 


CHAPTER    XIX 
EXPRESSION 

Expression  is  the  process  of  forcibly  separating  liquids  from  solids. 
It  is  generally  effected  by  the  use  of  a  press,  although  for  many 
pharmaceutical  operations,  upon  the  small  scale,  the  use  of  straining 
cloths  with  hand  pressure  suffices.  Pressing  cloths  are  generally  em- 
ployed but  they  are  troublesome,  and  of  late  years  strong  efforts 
have  been  made  to  construct  presses  which  could  be  used  without 
them.  At  least  six  mechanical  principles  are  recognized  in  the 
operation  of  expression  as  now  practised  :  namely,  by  the  use  of — 1. 
The  spiral  twist  press.  2.  The  screw  press.  3.  The  roller  press. 
4.  The  wedge  press.     5.  The  lever  press.     6.  The  hydraulie  press. 

1.  The  Spiral  Twist  Press. — The  principle  of  this  press  is  best 
and  most  practically  illustrated  in  the  usual  process  of  expressing  a 
substance  contained  in  a  cloth  with  the  hands.  The  mixture  to  be 
expressed  is  placed  in  a  bag  or  a  cloth  held  in  one  hand  by  the  four 


Fig.  374 


Fig.  375 


corners,  which  are  gathered  together, 
and  the  lower  portion,  or  bag,  is  rotated 
with  the  other  hand,  so  that,  beginning 
at  the  top,  the  point  of  smallest  diame- 
ter, the  strainer  is  spirally  twisted,  the 
pressure  forcing  the  liquid  between  the 
meshes  of  the  cloth.  Figs.  374  and  375 
show  Gigot's  press,  in  which  this  prin- 
ciple is  used  upon  a  larger  scale.  Upon 
the  left  hand  is  shown  a  sectional  view 
of  the  press  as  it  appears  when  filled 
with  material.  The  perforated  cone, 
/,  forms  the  bottom  of  a  conical  strong 
cloth  tube  ;  the  upper  end  is  connected 
with  a  tunnel,  I  which  is  so  const  meted 
that  none  of  the  material  that  has 
passed  down  into  the  bag  can  leak  back. 
The  lower  portion  of  the  cloth  is  se- 
cured to  a  ring,  which  may  be  fastened, 
so  that  it  will  not  rotate  when  the  press  is  used.  If  the  upper  end  of 
the  cloth  is  twisted,  the  space  occupied  by  the  material  is  contracted. 
and  the  liquid  oozes  through  the  meshes  of  the  cloth.  The  dry 
residue  is  discharged  by  untwisting  the  cloth  and  unhinging  the 
bottom,  which  opens  downward. 

2.  The  Screw  Press   is  the  most  useful  of  all    forms  for  pharma 
eeutical  work  where  very  great    power   is   not    desired.      The  screw  is 
always  used  in  combination  with  one  or  more  levels,  and  this  form  of 

press  is  employed  in  greal  variety  to  accomplish  special  purposes 
There  are  two  forms  of  screw  presses:   1.   Single  screw  presses.     2. 
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Double  screw  presses.  Each  of  these  forms  may  be  subdivided  into 
those  iu  which  the  position  of  the  screw  or  screws  is  vertical,  and 
those  in  which  the  position  of  the  screw  or  screws  is  horizontal. 

Single  Screw  Presses. — In  this  form  of  press  the  single  screw  is 
generally  used  in  a  vertical  position,  and  operated  with  a  lever  or  a 
combination  of  levers.  It  is  the  simplest  kind  of  press,  and  if  well 
made  will  admirably  answer  the  general  purposes  of  the  pharmacist. 
The  screw  should  have  a  square  faced  thread,  and  be  well  made. 
The  plunger  should  be  disconnected  from  the  end  of  the  screw,  or 
else  move  freely  around  it.  The  parts  of  the  press  which  come  in 
direct  contact  with  the  material  to  be  pressed  should  be  coated  with 
tin  or  porcelain,  so  that  liquids  containing  acid  or  tannin  shall  not 
be  affected  injuriously.  Fig.  376  shows  a  press  of  this  description, 
made  by  H.  Troemner,  of  Philadelphia.  A  perforated  tin  case  accom- 
panies the  press.  This  may  be  used  when  pressing  bulky  drugs, 
like  arnica  flowers,  and  press  cloths  may  be  abandoned.  The  best 
material  for  press  cloths  is  that  which  is  especially  made  for  the  pur- 
pose. It  is  twilled  and  elastic  in  one  direction,  and,  if  proper  care 
be  taken  when  enveloping  the  material  and  introducing  it  into  the 
press,  the  same  cloth  may  be  used  many  times,  as  the  pressure  causes 
the  meshes  to  open  without  breaking  the  threads.  The  manufac- 
turers of  linseed  oil  use  press  cloth  largely.  For  small  operations, 
in  the  absence  of  press  cloth,  which  is  very  expensive,  new  Eussia 
crash  may  be  used.  The  press  cloth  should  be  moistened,  if  possible, 
with  some  of  the  same  liquid  expressed  at  a  previous  operation. 


Fig. 


Fig.  378 
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Tmirnner's  press 

Water  answers  very  well  if  the 

Liquid  is  aqueous.     The  substance 

to  1m-  pressed  is  laid  upon  cloth  and 

one  corner  of  the  cloth  laid  over 

it.     Thr  opposite  corner  is  then  placed  upon  the  first  ;   next  one 

of  the  remaining  corners  Is  laid  in  the  same  way  upon  the  first  two, 

followed  by  its  opposite.     The  corners  should  be  folded  over  so  that 

a  square,  somewhal  Hat  package  i^  produced,  in  Bize  somewhal  smaller 

than  the  press  plate,  especial  care  being  observed  to  suit  the  quantity 

of  material  to  the  capacity  of  the   press.      If  too   inneli  is  taken,  the 
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press  cloth  will  be  too  small  to  permit  of  folding  it  over  sufficiently;  the 
corners  of  the  package  will  therefore  not  withstand  the  pressure,  por- 
tions of  the  material  itself  will  ooze  out,  and  the  whole  operation  must 
be  repeated.  The  principal  objection  to  the  single  screw  press  is.  that 
unless  the  material  in  the  press  is  nearly  homogeneous,  so  that  the 
press  cake  is  equally  pressed  upon  at  all  points,  unequal  action  results, 
the  press  block  is  pressed  against  one  side  of  the  case,  causing  violent 
friction  and  resistance,  and  the  thread  of  the  screw  hinds  upon  one  side, 

full  pressure  thns being  defeated  ;  while  the 
FlG-  379  main  objection  to  the  vertical  screw  is  that 

the  press  block  and  plate  must  be  in  a  hori- 
zontal position,  so  that  the  liquid  pressed 
out  adheres  to  the  cloth,  and  cannot  be  col- 
lected readily  without  tilting  the  press. 
Fig.  378  is  an  illustration  of  a  German  single 
screw  press  which  is  well  adapted  to  press- 
ing the  residues  from  macerated  tinctures. 
Enterprise  Pr^  The  large  1*P  of  the  containing  vessel  is  a 

practical  convenience,  while  the  lever,  L, 
in  combination  with  the  catch,  C,  gives  unusual  power  and  ease  in 
working,  for  a  small  press.  In  the  horizontal  screw  press,  the  jaws 
being  vertical,  there  can  be  no  obstruction  to  the  dropping  of  the 
expressed  liquid,  which  may  be  caught  in  a  vessel  placed  immedi- 
ately under  it.  Oberdoffer,  of  Hamburg,  Germany,  makes  a  very 
powerful  horizontal  screw  and  compound  lever  press.  Fig.  379  illus- 
trates a  horizontal  screw  press,  made  by  the  Enterprise  Manufac- 
turing Company,  of  Philadelphia,  which  is  operated  without  a  press 
cloth.  It  consists  essentially  of  a  tapering  cylinder,  with  a  hopper 
on  the  upper  side  at  its  large  end,  and  a  strong  screw  lining  closely 
to  the  inner  surface  of  the  case,  the  thread  of  which  diminishes  in 
size  as  the  screw  becomes  smaller.  Along  the  under  side  of  the  cyl- 
inder is  formed  a  channel  adapted  to  receive  a  perforated  brass  plate. 
This  latter  has  a  transverse  concavity  corresponding  to  that  of  the 
inner  surface  of  the  cylinder,  and  the  perforations  allow  the  escape 
of  the  expressed  fluids  into  the  channel  or  gutter  beneath,  from  which 
it  escapes  by  a  proper  outlet.  The  substance  t<>  l>e  expressed  is 
placed  in  the  hopper,  and,  the  crank  attached  to  the  screw  being 
turned  in  the  proper  direction,  the  thread  of  the  screw  compresses 

the  substance  into  a  smaller  and  smaller  space,  until  finally  it  is  dis- 
charged at  the  farther  end  of  the  cylinder  in  a  comparatively  dry 
state.  A  large  screw,  passing  through  a  removable  end  of  the  conical 
cylinder,  regulatas  the  size  of  the  outlet,  and  serves  to  increase  or 
diminish  the  amount  of  pressure  to  which  tin-  mass  is  subjected  by 
the  screw.  The  brass  plate  in  the  bottom  of  the  machine  can  he  re- 
placed by  others  having  perforations  of  different  sizes.  Clogging  of 
the  holes  by  bits  of  wood,  stems,  or  seeds  is  prevented  by  the  shear- 
like  action  of  the  edge  of  the  screw  thread,  which  shaves  off  the  pro- 
truding fragment,  while  the  rest  is  forced  through  the  perforation. 
To  increase  the  power  of  the  press  upon  slippery  substances,  the  inside 
of  the  casing  has  a  few  longitudinal  or  spiral  grooves  at  a  greater  or 
less  angle  to  the  direction  of  the  screw  thread.     Arrangements  are 

provided  for  detaching  the  Casing   from  the  screw,  and   for  attaching 
18 
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the  whole  to  the  edge  of  a  table  or  bench.     Fig.  380  shows  the  press 
lis  taken  apart. 

Double  screw  presses  are  preferred  by  many.  These  are  always 
of  the  horizontal  screw  form,  and  in  Fig.  381  is  shown  one  made  as 
proposed  by  Chas.  T.  George,  of  Harrisburg,  Pa.     A  strong  and  sub- 


Fig.  380 


Fig.  381 


Enterprise  piesa 

stantial  framework,  made  of  ash  wood,  forms  the  base.  Two  pieces 
of  timber  rest  upon  this  frame,  one  firmjy  attached  by  an  iron  rod 
and  keepers  to  one  end  of  the  frame  or  table,  and  the  other  free  or 
movable,  both  blocks  being  bored  at  the  same  distance  from  the  end 
with  smooth  holes  to  receive  the  two  iron  screws. 

Upon  the  movable  block,  «and  opposite  the  holes,  a  female  nut  of 
bell  metal  is  firmly  fixed.  Upon  the  inner  face  of  the  two  timber 
blocks,  iron  castings,  saddle  shaped  and  hollow,  are  inserted,  fiush 
with  the  face  of  the  block,  each  capable 
of  holding  six  pints  of  boiling  water,  and 
each  casting  having  a  hole  on  top  to  re- 
ceive hot  water  or  steam.  A  brass  pet- 
cock  is  lived  at  the  bottom  to  discharge 
the  chilled  water. 

The  two  iron  screws  pass  through  the 
holes  of  both  blocks  of  timber,  the  head 
of  each  screw  having  an  iron  cogwheel 
attached  to  it  ;  into  the  cogs  of  each 
wheel  a  pinion  wheel  is  firmly  fixed, 
which  in  turn  is  fastened  to  a  short  shaft 

having  al  its  end  an  Iron  flywheel. 

By  tinning  this  wheel  both  screws  are 

evenly  and  rapidlj  rotated  without  danger 

of  bending  or  breaking,  and  consequently  one  block  is  drawn  sorely 

and  with  great  power  against  the  other,  thus  expressing  whatever 
dmg  may  be  placed  in  a  Back  of  strong  linen  towelling  between  the 
two  blocks  of  timber. 

It  is  apparent    that    the   doable  screw    press   is  very  powerful,  and, 
the  pressure  being  equalized,  good  results  are  obtained. 
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3.  The  Roller  Press  is  used  upon  the  large  scale  for  pressing  oily 

seeds,  fatty  substances,  etc.  Its  principle  is  thoroughly  shown  in  the 
well  known  clothes  wringer,  which,  although  made  for  the  laundry, 
serves  as  a  very  efficient  press  for  many  substances.  Care  must  be 
taken  to  apply  the  force  gradually  to  the  bag  containing  the  berries 
or  other  material  to  be  pressed,  and  not  to  use  it  upon  substances 
which  will  soften  or  dissolve  the  rubber  rollers. 

4.  The  Wedge  Press. — This  form  of  press  is  powerful,  economical, 
and  inexpensive.  It  is  objectionable  principally  on  account  of  the 
noise  necessarily  made  in  driving  the  wedges.  Fig.  3S2,  taken  from 
Knapp's  Technology,  illustrates  the  wedge  press.  The  filled  cloths 
are  laid  between  strong  plates,  h  and  g,  and  placed  in  a  square  space 
cut  in  a  solid  block  of  oak  wood  or  in  a  cast  iron  case,  6,  and  the 
plates  are  forced  nearer  and  nearer  to  each  other  by  driving  in  the 
wooden  wedges  which  occupy  the  remaining  space.  One  of  these 
wedges,  a,  serves  to  facilitate  the  disconnection  of  the  apparatus,  the 
strokes  which  drive  in  the  wedge  i  tending,  from  the  reverse  position 
of  a,  to  drive  the  latter  out;  c,  e,  and  d  are  intermediate  pieces  to 
prevent  the  wedges  from  coming  into  immediate  contact.  The  press- 
ing plates  are  each  provided  with  three  side  ribs.  The  immovable 
ones,  g,  g,  press  against  the  sides  of  the  case,  and  the  movable  ones, 
h,  h,  against  the  intermediate  wedges,  c,  e,  and  are  pierced  with 
numerous  holes  to  allow  the  liquid  to  flow  out  more  easily.  On  filling 
the  press,  the  wedge  a  must  be  suspended  ( by  a  string  i  at  a  distance 
from  the  bottom,  so  that  the  apparatus  may  be  easily  taken  to  pieces. 
The  liquid  trickles  from  the  pressing  plates  through  the  pierced  hori- 
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Fig.  383 


Wedge  press 


Wedge  prea  (end  view) 


zontal  plates,  w,  n,  upon  which  these  rest,  into  the  pipe  o.  Both  a 
and  i  are  driven  by  separate  stampers,  which  are  raised  by  a  toot  lad 
wheel,  or  mallets  may  be  used. 

5.  The  Lever  Press. — The  only  advantages  possessed  bj  this  press 
over  those  previously  noticed  are  its  cheapness,  and  thai  it  may  be 
made  by  any  one  possessed  of  even  moderate  mechanical  abilities. 
Prof.  Procter  recommended  the  following  method  of  construction. 
UA  piece  of  timber  twelve  feel  long,  and  with  lateral  dimensions 
sufficiently  great  to  be  inflexible  with  the  force  to  be  ipplied  to  it, 
has  one  of  its  ends  securely  attached  to  a  wall  or  upright  post  in  such 
a  manner  as  to  admit  of  the  motion  of  the  other  end.     The  pressing 
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box  being  placed  about  one  foot  from  the  fixed  end,  on  a  firm  block 
of  wood,  is  subjected  to  the  action  of  the  lever  by  placing  a  piece  of 
wood  vertically  between  the  piston  block  of  the  pressing  box  and  the 
lever.  It  is  obvious  that  a  weight  of  one  hundred  pounds  at  the  oppo- 
site end  causes  a  downward  pressure  equal  to  eleven  hundred  pounds 
at  the  box.  The  pressing  box  most  usually  employed  is  a  cylinder, 
closed  at  one  end,  made  of  thick  tinned  iron,  secured  with  bands  of 
the  same  material,  which  are  soldered  on,  and  between  these,  numer- 
ous holes  are  perforated.  This  cylinder  is  set  in  a  tin  dish  with  a 
lateral  spout.  The  piston  block  is  constructed  of  hard  oak  wood  with 
the  grain  running  transversely  to  its  axis."  The  objection  to  this 
press  is  that,  compared  with  other  presses,  it  yields  but  little  power 
in  proportion  to  the  space  occupied  ;  but  as  an  offset  to  this  it  can  be 
made  to  work  simply  and  quickly. 

6.  The  Hydrostatic  or  Hydraulic  Press. — Of  the  presses  hereto- 
fore mentioned,  each  has  some  especial  advantage  or  use,  but  each  has 
also  some  fault  or  objectionable  feature.  The  spiral  twist  is  not  pow- 
erful, and  its  action  is  limited.  The  screw  presses  of  both  varieties 
have  friction  to  contend  with.      The  friction  of  a   screw  increases 
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with  the  intensity  off  tin-  pressure  applied,  and  when  :t  certain  limit 
U  reached  nil  further  force  applied  is  wasted,  and,  if  persisted  in, 
involves  the  destruction  of  the  press.  The  roller  press  is  very 
limited  in  its  action ;  the  lever  press  is  unwieldy  and  not  powerful; 
the  wedge  press  is  noisy  and  can  be  used  only  for  special  purposes. 
The  hydrostatic  press  is  cosily,  bul  after  the  firs!  cost  it  isthemosl 
economical,  because  the  greatest  power  is  obtained  at  the  expense  of 
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Fig.  385 


the  least  labor.  The  principle  is  shown  in  Fi^;.  384.  It  must  be 
remembered  that  the  molecules  of  fluids  move  freely  in  contact  with 
one  another  almost  without  friction,  and,  according  to  Pascal's  law, 
"Pressure  exerted  anywhere  upon  a  mass  of  liquid  is  transmitted 
undiminished  in  all  directions,  and  acts  with  the  same  force  on  all 
equal  surfaces  and  in  a  direction  at   righl  angles  to  those  surfaces." 

Although  it  has  been  proved  thai  liquids  are  to  a  slighl  extent  com- 
pressible, it  has  also  been  shown  that  they  are  perfectly  elastic;  so 
that  if  a  plug  be  forced  iuto  a  liquid  which  entirely  tills  the  vessel, 
the  pressure  is  felt  equally  upon  every  square  inch  of  the  surface  of 
the  vessel  and  upon  every  square  inch  of  the  surface  of  any  body  im- 
mersed in  the  liquid,  ami 
if  the  pressure  is  removed 

from  the  plug  it  will  he  im- 
mediately forced  out  of  the 
vessel  and  the  liquid  will  at 
once  regain  its  original  vol- 
ume. Now,  it  a  vessel  is 
constructed  having  two  col- 
umns communicating  at  the 
bottom,  as  in  Fig.  384j  and 
if  water  or  other  fluid  is 
placed  in  it,  it  will  be  found 
that  a  pressure  of  one  pound 

applied  at  the  piston  in  the 
tube,  B,  will  l»e  communi- 
cated to  every  porl  ion  of  the 
lower  surface  <>f  the  ram,  E. 
if  the  area  of  R  is  ten  times 
greater  than  that  ofB,  it  fol- 
lows thai  a  pressure  of  one 
hundred  pounds  on  A,  con- 
veyed through  the  lever, 
exerts  an  upward  pressure 

Of  one  thousand  pounds  On 

K.  r.\  Increasing  the  area 
oft  he  ram  the  power  may  be 
greatly  multiplied,  so  thai 
pressure  applied  by  one  man 
on  t  he  lever  may  be  commu- 
nicated to  the  liquid  and  made  to  exert  an  upward  pressure  of  several 
tons.  Fig.  386  shows  a  pharmaceutical  press  made  by  R.  Dudgeon, 
of  New  York,  constructed  on  the  principle  of  hydrostatic  pressure. 
In  order  to  economize  space,  by  an  ingenious  system  of  valves  one  of 

the  cylinders  is  contained  wit  bin  the  ot  her.  and  by  pumping  the  oil  into 
the  outer  vessel  the  ram  carrying  the  platen  is  forced  upward.      The 

platen  has  a  groove  around  its  edge  communicating  with  a  spool  for 
carrying  off  the  expressed  liquid.     Press  cloths  may  he  used  to  con 

tain  the  material  to  he  pressed,  or  a  very  strong  perforated  case  LB 
supplied.  The  upper  plate  is  very  strongly  secured  by  holts  and 
nuts,  and  press  blocks  covered  with  tinned  iron  are  employed  to  tit 
into  the  perforated  case  if  desired.     The  weight  of  one  man,  one  hun- 


Dndgeon'a  press 
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Fig.  386 


Fig.  387 


dred  and  fifty  pounds,  applied  to  the  end  of  the  lever  will  produce 
an  upward  pressure  equivalent  to  ten  tons.  This  is  the  most  power- 
ful press  available  for  pharmaceutical  purposes,  and,  although  expen- 
sive, its  first  cost  will  be  more  than  offset  by  its  durability  and  by  its 
economy  of  power  whenever  pressure  greater  than  that  afforded  by 
the  smaller  presses  is  needed. 

The  following  maxims  should  be  observed  in  operating  presses  : 

1.  All  moving  parts  of  the  press  should  be  well  lubricated  before 
attempting  expression. 

2.  Pressure  should  be  gradually  increased  ;  sudden  strains  should 
always  be  avoided.     If  this  precaution  is  neglected,  either  the  press 

cloth  or  press  bag  will  burst,  the  finer  solid  particles 
will  be  forced  through  the  meshes,  or 
breakage  of  press  plates  or  press  will 
result. 

3.  Pressure,  to  secure  the  best  re- 
sults, should  be  unrelaxed,  but  inter- 
mittent. After  apparently  reaching 
the  limit  of  compression,  the  action 
of  the  press  should  cease,  and  if  the 
pressure  be  maintained  unrelaxed  it 
will  be  found  that  in  a  short  time  fur- 
ther pressure  may  be  applied  and 
more  liquid  separated.  In  this  way, 
by  alternately  exerting  pressure  and 
resting,  the  utmost  limit  of  the  power  of  the  press  may  be  gradually 
reached  without  undue  strain.  Screw  presses  have  more  ability  to 
retain  pressure  than  hydraulic  presses ;  the  valves  of  the  latter  fre- 
quently leak  slightly,  and  the  pressure  has  to  be  continually  renewed. 
Centrifugal  Machines  or  Centrifuges. — For  separating  liquids 
from  solids  the  principle  of  centrifugal  motion  has  been  successfully 
used.  The  machine  consists  of  a  central,  perforated  cylindrical  cage 
surrounded  by  a  case  ;  the  cage  is  attached  to  a  vertical  shaft,  which 
is  capable  of  being  speeded  to  several  thousand  revolutions  a  minute. 
The  wet  material  is  placed  in  the  cage,  the  machine  started,  and  the 
liquid  forced  by  the  rapid  motion  through  the  perforations  into  the 
space  between  the  outer  case  and  the  cage.  Figs.  386  and  387  show 
two  kinds  of  centrifuges.  Fig.  3,s<;  illustrating  the  ''under  driven" 
type,  which  is  ran  by  water  power,  and  Fig.  387  showing  the  "over 
driven"  type.  Centrifuges  are  also  made  in  larger  sizes,  driven  by 
-team  or  by  electric  motors. 


Centrifug 
(under  driven) 


Centrifuge 
(over  driven) 
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QUESTIONS  ON  EXPRESSION 

What  is  expression?    (See  page  271.) 

How  many  mechanical  principles  are  recognized  in  the  operation  of  expression, 

and  what  are  they? 
What  is  the  principle  of  the  spiral  twist  press? 
What  press  is  most  useful  in  pharmaceutical  operations  where  very  great  power 

is  not  desired? 
How  many  forms  of  screw  presses  are  there? 
Describe  a  single  screw  press. 
What  is  the  best  material  for  press  cloths? 
What  is  the  principal  objection  to  the  screw  press? 
Describe  the  Enterprise  Co.'s  horizontal  screw  press. 
Describe  the  double  screw  press  as  proposed  by  Mr.  Charles  T.  George. 
What  is  the  principle  of  the  roller  press? 
Describe  the  wedge  press. 
What  objection  is  there  to  it? 
Describe  the  lever  press. 
What  are  its  advantages? 
What  is  an  objection  to  it? 

What  is  the  principal  of  hydrostatic  or  hydraulic  press? 
What  are  its  special  advantages? 
In  operating  presses,  what  maxims  should  be  observed? 
Which  can  retain  pressure  most  effectually,  screw  presses  or  hydraulic  presses  and 

why? 
Describe  a  centrifugal  machine  or  "centrifuge."      Upon  what  principle  does  it 

operate? 


CHAPTEE    XX 
PERCOLATION 

Percolation,  or  Displacement,  is  the  process  whereby  a  powder 
contained  in  a  suitable  vessel  is  deprived  of  its  soluble  constituents 
by  the  descent  of  a  solvent  through  it.  The  importance  of  this  pro- 
cess cannot  be  overestimated,  as  the  progress  made  iu  pharmacy  in 
America  during  the  last  century  is  largely  due  to  the  study  and  de- 
velopment of  percolation,  and  the  introduction  of  preparations  which 
are  the  direct  outgrowth  of  the  process. 

History. — The  practice  of  exhausting  wood  ashes  of  their  soluble 
constituents  by  pouring  water  upon  them  after  their  introduction  into 
a  conical  shaped  wooden  vessel  called  a  lye  hopper  is  an  ancient  one, 
and  the  process  is  still  practised  and  known  as  lixiviation.  The  first 
attempt  on  record  to  apply  the  principle  to  powdered  drugs  was  made 
by  Count  Real,  who  about  the  year  1815  invented  a  press  which  con- 
sisted of  a  metallic  cylinder  with  a  stopcock  in  the  bottom  and  con- 
taining a  perforated  diaphragm  for  supporting  the  substance,  and  with 
a  tight  cover  at  the  top,  to  which  was  attached  an  upright  tube,  ten 
or  twelve  feet  high,  having  a  funnel  soldered  to  its  upper  extremity. 
The  cylinder  was  packed  with  the  coarsely  ground  drug,  and  water 
poured  into  the  tube.  The  pressure  of  tin'  column  of  water  was  so 
great,  however,  that  the  principal  difficulty  in  using  the  apparatus 
was  in  securing  tight  joints,  and  in  preventing  the  incomplete  ex- 
haustion of  the  drug  on  account  of  the  too  rapid  passage  of  the  water 
through  it.  M.  Kobiquet  subsequently  made  some  experiments  to 
determine  the  power  of  ether  as  a  Solvent  in  extracting  the  fixed  oil 
from  the  hitter  almond.  He  observed  that  ether  poured  on  powdered 
bitter  almond  displaced  the  fixed  oil  without  mixing  materially  with 
it.  and  he  published  his  observation.  It  was  reserved,  however,  for 
the  Boullay  brothers,  of  Paris,  in  L833,  to  apply  the  ideas  of  Real 
and  Robiquet  to  drugs  and  medicinal  substances  in  general,  and  to 
them  belongs  the  credit  of  first  demonstrating  the  valueof  the  process 
of  percolation  in  its  pharmaceut  ical  applications.  The  researches  of 
the  I'.oullaysat  once  attracted  the  attention  of  American  pharmacists, 
and  the  labors  of  Duhamel,  Procter,  (iiahame.  Squibb,  and  others 
during  the  last  century,  and  the  adoption  of  the  process  in  the 
Pharmacopoeias  of  L840,  L850,  L860,  L870,  L880,  L890,  and  in  the 
8th  Revision,  sufficiently  show  the  character  of  the  growth  in  favoi 
of  percolation.     In  (beat   Britain,  France,  and  Germany  the  process 

is  well   known,  and   is  practised   to  some  extent,  but    maceration  st  ill 
holds    in    these  countries  the   chief  place   as  a   means  of   extracting 

the  soluble  principles  of  drugs.  - 

Principle  of  Action. —  When  a  powder  placed  in  a  cylindrical  vessel 
with  a  porous  diaphragm  below,  is  treated  from  above  with  a  liquid  capable 
of  dissolving  a  portion  of  Us  substance,  that  portion  of  the  jluirf  first  in 

280 


PERCOLATION  281 

contact,  in  passing  downivard,  exercises  its  solvent  power  on  the  successive 
layers  of  the  powder  until  saturated,  and  is  impelled  downward  by  the  com- 
bined force  of  Us  own  gravity  «nd  that  of  the  column  of  liquid  "hove  it, 
minus  the  capillary  force  with  u-hieh  the  pointer  tends  t<>  retain  it.  If  the 
quantity  of  liquid  added  is  not  more  than  enough  to  satisfy  the  cap- 
illarity of  the  powder,  no  liquid  will  pass  the.  diaphragm;  but  tin- 
careful  addition  of  liquid  upon  the  top  displaces  that  absorbed  in  the 
powder  without  mixing  materially  with  it,  and  takes  its  place,  to  be 
in  turn  displaced  by  a  fresh  portion  of  liquid.  Tin*  instrument  used 
to  hold  the  powder  is  called  a  percolator ;  the  liquid  poured  on  top  of 
the  powder,  the  menstruum ;  the  liquid  coining  from  the  percolator 
impregnated  with  the  soluble  principles,  the  percolate.  In  order 
thoroughly  to  understand  the  process  of  percolation  as  applied  to 
powdered  drugs,  it  must  be  remembered  that  the  soluble  principles 
of  vegetable  substances  are  in  a  hard  and  dry  condition,  and  are  gen- 
erally contained  in  cells  which  are  more  or  less  disintegrated  by  the 
process  of  grinding.  If  the  soluble  principles  could  be  perfectly  sepa- 
rated from  the  insoluble  cellular  substance  by  any  means,  and  be  de- 
posited in  the  interstices  of  the  ground  particles,  percolation  would 
indeed  be  a  rapid  process,  for  the  descending  column  of  liquid  would 
immediately  dissolve  the  soluble  principles,  which  would  be  found  in 
the  receiving  vessel,  while  the  insoluble  substances  would  remain  in 
the  percolator,  and  the  separation  would  then  be  easily  accomplished. 
But  the  powdering  of  the  drug  only  partially  separates  the  soluble 
principles  from  the  insoluble,  and  the  finest  dust  of  the  powder 
always  contains  a  larger  proportion  of  the  soluble  principles  than  of 
the  insoluble  substance,  because  the  latter,  often  being  largely  ligneous, 
offers  the  greatest  amount  of  resistance  to  disintegration.  Hence  the 
first  portion  of  the  percolate  is  always  the  most  dense,  the  most  highly 
colored,  and  contains  the  largest  proportion  of  the  soluble  principles, 
because  the  first  portion  of  menstruum,  in  its  descent  through  the 
powder,  has  the  first  opportunity  to  come  in  contact  with  the  largest 
proportion  of  the  soluble  principles,  which  are  to  be  found  in  the  finer 
dust  scattered  through  the  powder,  and  in  the  thoroughly  disinte- 
grated particles,  which  offer  but  slight  resistance  to  the  passage  of  the 
menstruum.  In  every  well  conducted  experiment  in  percolation  it 
will  be  noticed  that,  as  the  operation  proceeds,  each  succeeding  por- 
tion of  percolate  is  less  highly  colored  and  less  active  than  the  one 
preceding  it;  and  in  the  case  of  drugs  containing  easily  dissolved 
coloring  matter,  an  examination  of  the  percolate  will  show  that  the 
shading  is  very  marked,  the  lowest  portion  being  very  dense  and  dark 
colored,  the  upper  portion  almost  colorless,  while  in  the  intermediate 
liquid  the  gradations  of  the  tint  are  clearly  perceptible. 

The  directions  of  the  United  States  Pharmacopoeia  upon  percolation 
are  as  follows  : 

"Percolation,  as  directed  in  this  Pharmacopoeia,  consists  in  subject- 
ing a  comminuted  substance  or  a  mixture  of  substances,  contained  in 
a  vessel  called  a  percolator,  to  the  solvent  action  of  successive  portions 
of  a  liquid  termed  the  menstruum  in  such  a  manner  that  the  liquid,  as 
it  traverses  the  powder  in  its  descent  to  the  receiver,  -hall  extract  the 
soluble  constituents,  and  pass  from  the  percolator  free  from  insoluble 
matter. 
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Fig.  388 
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'When  the  process  is  successfully  conducted,  the  first  portion  of  the 
liquid,  or  percolate,  passing  through  the  percolator  will  be  nearly  sat- 
urated with  the  soluble  constituents  of  the  substance  treated;  and  if 
the  quantity  of  menstruum  be  sufficient  for  its  exhaustion,  the  last 
portion  of  the  percolate  will  be  nearly  free  from  color,  odor,  and  taste, 
other  than  those  of  the  menstruum  itself. 

"In  preparations  which  direct  the  process  of  percolation,  wherever 
the  expression  'until  the  drug  is  exhausted'  or  a  similar  phrase  occurs, 
it  is  to  be  understood  that  the  term  'exhausted'  means  the  point  at 
which  the  valuable  constituents  have  been  as  completely  extracted  as 
is  possible  or  practical,  and  this  must  be  determined  by  the  judgment 
and  experience  of  the  operator. 

"  Percolators. — The  following  statement  with  regard  to  percolators 
and  the  process  of  percolation  is  given  in  order  to  illustrate  a  method  of 
percolation.  It  is  not  intended  as  compulsory  and  it  is  permissible  for 
manufacturers  and  others  to  modify  the  process  to  suit  their  needs. 
The  percolator  most  suitable  for  the  quantities  contemplated  by  this 

Pharmacopoeia  should  be  nearly  cylindri- 
cal, or  slightly  conical,  with  a  funnel- 
shaped  termination  at  the  smaller  end. 
The  neck  of  this  funnel-end  should  be 
rather  short,  and  should  gradually  and  reg- 
ularly become  wider  toward  the  orifice,  so 
that  a  perforated  cork,  bearing  a  short 
glass  tube,  may  be  tightly  wedged  into  it. 
The  glass  tube,  which  must  not  project 
above  the  inner  surface  of  the  cork,  should 
extend  from  3  to  4  cm.  beyond  the  outer 
surface  of  the  cork,  and  should  be  provided 
with  a  closely  fitting  rubber  tube,  at  least 
one-fourth  longer  than  the  percolator  itself, 
and  ending  in  another  short  glass  tube, 
whereby  (when  it  is  desired  to  interrupt 
the  percolation)  the  rubber  tube  may  be  so  suspended  that  its  orifice 
shall  be  above  the  surface  of  the  menstruum  in  the  percolator,  a  rubber 
band  holding  the  tube  in  position. 

"The  shape  of  a  percolator  should  be  adapted  to  the  nature  of  the 
drug  to  be  operated  upon.  For  drugs  which  are  apt  to  swell,  particu- 
larly when  a  feebly  alcoholic  or  an  aqueous  menstruum  is  employed,  a 
conical  percolator  is  preferable.  A  cylindrical  or  only  slightly  tapering 
percolator  may  be  used  for  drugs  which  are  not  liable  to  swell,  particu- 
larly if  difficult  to  exhaust,  also  when  the  menstruum  is  strongly  alco- 
holic, or  when  ether  or  some  other  volatile  liquid  is  used  for  extraction. 
The  size  of  Ihe  percolator  selected  should  be  in  proportion  to  the  quan- 
tity of  drug  extracted  When  properly  packed  in  the  percolator,  the 
drug  should  not  occupy  more  than  two-thirds  of  its  height  The  per- 
colator IS  best  constructed  of  glass,  but,  unless  otherwise  directed  may 
be  made  of  any  suitable  material  not  affected  by  t  lie  drug  or  menstruum 
For  hot  percolation  glass  percolators  arc  unsuited.  as  they  are  liable 
to  fracture.     Metallic  percolators  in  such  cases  are  required 

"The  percolator  is  prepared  for  percolation  by  gently  pressing.*!  small 
tuft  of  purified  cotton  into  the  neck,  and  this  may  then  be  moistened 
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by  pouring  a  few  drops  of  menstruum  upon  the  cotton,  to  facilitate  the 

passage  of  the  first  portion  of  percolate,  which  is  often  very  dense. 

"The  Process. — The  powdered  substance  to  be  percolated  (which 
should  be  uniformly  of  the  fineness  directed  in  the  formula,  and  should 
be  perfectly  air-dry  before  it  is  weighed)  is  put  into  a  suitable  dish, 
sufficient  menstruum  is  poured  on,  and  the  powder  thoroughly  stirred 
until  it  is  uniformly  moistened.  The  moist  powder  is  then  passed 
through  a  coarse  sieve — No.  40  powders,  and  those  which  are  finer, 
requiring  a  No.  20  sieve,  and  No.  30  powders  require  a  No.  15  sieve  for 
this  purpose.  Powders  of  a  less  degree  of  fineness  usually  do  not  re- 
quire this  additional  treatment  after  the  moistening.  The  moist  powder 
is  now  transferred  to  a  sheet  of  thick  paper  and  the  whole  quantity 
poured  from  this  into  the  percolator.  It  is  then  shaken  down  lightly 
and  allowed  to  remain  in  that  condition  for  a  period  varying  from  fif- 
teen minutes  to  several  hours,  unless  otherwise  directed;  after  which 
the  powder  is  pressed,  by  the  aid  of  a  plunger  of  suitable  dimensions, 
more  or  less  firmly,  in  proportion  to  the  character  of  the  powdered 
substance  and  the  alcoholic  strength  of  the  menstruum,  strongly  alco- 
holic menstrua,  as  a  rule,  permitting  firmer  packing  of  the  powder  than 
the  weaker.  The  percolator  is  now  placed  in  position  for  percolation, 
and,  the  rubber  tube  having  been  fastened  at  a  suitable  height,  the  sur- 
face of  the  powder  is  covered  by  an  accurately  fitting  disk  of  filtering 
paper,  held  in  place  by  a  glass  stopper  or  percolator  weight,  and  a 
sufficient  quantity  of  the  menstruum  poured  on  through  a  funnel  reach- 
ing nearly  to  the  surface  of  the  paper.  If  these  conditions  are  accur- 
ately observed,  the  menstruum  will  penetrate  the  powder  equally  until 
it  has  passed  into  the  rubber  tube  and  has  reached,  in  this,  a  height 
corresponding  to  its  level  in  the  percolator,  which  is  now  closely  covered 
to  prevent  evaporation.  The  apparatus  is  then  allowed  to  stand  at  rest 
for  the  time  for  maceration  specified  in  the  formula. 

"To  begin  percolation,  the  rubber  tube  is  lowered  and  its  glass  end 
introduced  into  the  neck  of  a  bottle  previously  marked  for  a  quantity 
of  liquid  to  be  received,  if  the  percolate  is  to  be  measured,  or  of  a  tared 
bottle,  if  the  percolate  is  to  be  weighed;  and  by  raising  or  lowering  this 
receiver  the  rapidity  of  percolation  may  be  increased  or  decreased  as 
may  be  desirable.  A  layer  of  menstruum  must  constantly  be  main- 
tained above  the  powder,  so  as  to  prevent  the  access  of  air  to  its  inter- 
stices, until  all  has  been  added,  or  the  requisite  quantity  of  percolate 
has  been  obtained.  This  is  conveniently  accomplished,  if  the  space 
above  the  powder  will  admit  of  it,  by  inverting  a  bottle  contain- 
ing the  entire  quantity  of  menstruum  over  the  percolator  in  such  a 
manner  that  its  mouth  may  dip  beneath  the  surface  of  the  liquid, 
the  bottle  being  of  such  shape  that  its  shoulder  will  serve  as  a  cover 
for  the  percolator. 

"Unless  otherwise  directed,  when  the  dregs  of  a  tincture,  or  of  a  similar 
preparation,  are  to  be  subjected  to  percolation,  after  maceration  with 
all  or  with  the  greater  portion  of  the  menstruum,  the  liquid  portions 
should  be  drained  off  as  completely  as  possible,  the  solid  portion  packed 
in  a  percolator  as  before  described,  and  the  liquid  poured  on,  until  all 
has  passed  from  the  surface,  when  immediately  a  sufficient  quantity 
of  the  directed  menstruum  should  be  poured  on  to  displace  the  retained 
liquid,  until  the  prescribed  quantity  has  been  obtained. 
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"  Reper eolation  or  Fractional  Percolation. — Type  Process  C  for  fluid- 
extracts  (see  page  524)  represents  this  process  and  it  may  be  used  to 
replace  the  usual  percolation  methods,  if  the  original  menstruum  is 
not  changed. 

"  Maceration. — Percolation  is  not  suitable  for  exhausting  some  drugs, 
and  the  process  of  maceration  is  employed  for  some  of  the  tinctures 
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(200  Gm.  of  powder) 


Plain  Oldberg's      Conical 

percolator  percolator  percolator 

(Aloes,  Asafetida,  Tolu, 
etc.).  Specific  directions 
will  be  found  in  the  text, 
and  maceration  should  be 
conducted  preferably  at 
a  temperature  of  from  15°  to  20°  C.  (59°  to  68°  F.)." 

Shape  of  the  Percolator. — In  the  U.  S.  P.  1880  the  shape  and  size 
of  the  cylindrical  percolator  preferred  for  pharmacopceial  operations 
were  definitely  fixed  (see  Fig.  388).  There  can  be  no  question  that 
the  glass  cylindrical  percolators  (see  Fig.  390)  commonly  furnished 
by  the  manufacturers  are  proportionally  too  broad  for  use  in  percolat- 
ing drugs  for  fluidextracts  where  the  quantity  of  drug  is  large  in  pro- 
portion to  the  quantity  of  menstruum;  but  for  ordinary  tinctures, 
where  the  conditions  are  reversed,  they  answer  admirably.  The 
inference  then  is  obvious,  the  pharmacist  should  have  percolators 
not  only  of  different  sizes,  but  also  of  different  shapes.  Fig.  391 
shows  the  narrow  percolator  recommended  by  Prof.  Oldberg.  It  is 
narrower  than  the  cylindrical  percolator  directed  by  the  U.  S.  P.  (9th 
Rev.).  The  studies  on  percolation  during  the  last  half  century  have 
been  directed  toward  simplifying  the  process,  and  the  elaborate  ap- 
paratus of  Count  Real  and  others  has  been  replaced  by  the  ordinary 
percolator  and  funnel.  The  conical  percolator  of  the  Pharmacopoeia 
is  understood  to  be  a  glass  funnel  (see  Fig.  392). 

Judgment  is  required  in  selecting  a  percolator  for  an  operation.  In 
making  a  fluidextract  a  comparatively  narrow  percolator  should  be 
chosen,  because  it  is  desirable  that  the  menstruum  should  traverse  a 
higher  column  of  powder,  for  every  drop  of  the  menstruum  must  be 
economically  applied.  The  rate  of  (low  of  the  percolator  is  thereby 
proportionally  diminished,  the  percolate  becomes  saturated  more 
rapidly,  and  thus  the  operation  is  more  easily  controlled,  provided  the 
limit  has  not  been  exceeded.  The  character  of  the  drug  influences  the 
limit.  For  instance,  one  which  contains  a.  Large  quantity  of  soluble 
matter,  like  kino,  could  not  be  successfully  percolated  in  a  narrow 
percolator,  because  the  percolate  would  soon  become  so  dense  that  it 
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would  cease  to  descend.  In  making  tinctures  and  weaker  prepara- 
tions, a  wider  percolator  is  to  be  preferred,  because  the  quantity  of 
menstruum  is  greatly  in  excess  of  the  quantity  necessary  to  exhaust 
the  drug,  and  more  rapid  action  is  desirable.  Figs.  393,  394,  and 
395  show  three  percolators  of  the  same  height,  but  of  very  different 
shapes.  Exactly  the  same  weight  of  powder  is  represented  in  each. 
The  great  difference  in.  the  height  of  the  columns  of  powder  will  be 
readily  noticed,  and  illustrates  the  necessity  for  judgment  in  selecting 
percolators.  If  a  fluidextract  from  the  drug  is  to  be  made,  the  tall 
percolator,  Fig.  393,  should  be  selected;  if  a  strong  tincture,  Fig.  394 
indicates  the  shape;  while  for  a  weak  tincture,  the  funnel  shown  in 
Fig.  395  would  be  preferred;  it  being  understood  that  in  each  case 
the  drug  is  not  an  exceptionally  difficult  one  to  percolate. 

Comminution. — The  degree  of  comminution  proper  for  each  sub- 
stance must  depend  upon  the  physical  structure  of  the  drug,  the  ease 
with  which  the  menstruum  dissolves  the  active  or  desirable  constitu- 
ents, the  length  of  time  required  to  exhaust  the  powder,  and  the 
relative  proportion  of  menstruum  to  drug.  Nux  vomica  and  ignatia 
are  drugs  having  a  tough,  horny  structure,  in 
which  the  soluble  constituents  are  embedded.     If  ylQ  395 

these  drugs  are  to  be  quickly  exhausted  of  their 
soluble  principles,  they  must .  be  in  fine  powder. 
On  the  other  hand,  gentian  and  rhubarb  are 
drugs  which  part  easily  with  their  active  con- 
stituents, because  their  structure  is  loose  and 
quickly  penetrated  by  the  menstruum.  Therefore 
these  may  be  readily  exhausted  when  in  coarse  Pan  for  moisteDinK  powders 
powder.  The  relative  proportion  of  menstruum 
to  drug  also  has  a  bearing  in  determining  the  fineness  of  the  powder,  for 
it  is  clear  that  if  a  fluidextract  is  to  be  made  in  which  one  hundred 
volumes  shall  represent  one  hundred  parts  by  weight  of  the  drug,  the 
powder  should  be  a  finer  one  than  would  be  required  for  a  tincture 
where  one  hundred  volumes  are  used  to  exhaust  ten  parts  by  weight 
of  the  drug.  In  all  cases,  whether  coarse  or  fine  powder  is  directed,  the 
powder  should  be  uniformly  divided;  and  the  U.  S.  P.  requires  that  in 
a  powdered  drug  of  any  specified  number  the  larger  proportion  must 
not  pass  through  a  sieve  of  a  lower  degree  of  fineness.  The  object  of 
this  is  to  permit  the  uniform  descent  of  the  liquid,  for  fine  particles 
offer  more  resistance  to  the  passage  of  the  menstruum  than  coarse  ones ; 
and  if  the  powder  is  not  uniform,  and  the  finer  particles  are  deposited 
upon  one  side  of  the  percolator,  imperfect  exhaustion  may  occur, 
through  the  passage  of  the  greater  portion  of  the  menstruum  upon  the 
side  of  least  resistance — i.e.,  through  the  coarser  particles. 

Moistening  of  the  Powder. — The  general  rule  in  percolation  is  to 
moisten  the  powder,  and  there  are  very  few  instances  in  the  official 
processes  where  it  is  not  directed.  The  object  of  moistening  the  pow- 
der is  very  apparent.  If  a  perfectly  dry  sponge  is  held  in  the  hand 
and  a  gentle  stream  of  water  poured  upon  it,  it  will  be  noticed  that 
very  little  water  is  absorbed  by  it;  but  if  the  sponge  is  thoroughly 
soaked,  and  all  the  water  squeezed  out  that  possibly  can  be,  it  will  be 
found  that  it  will  greedily  absorb  water.  Most  drugs  are  vegetable 
substances  which  in  their  natural  state  were  moist.    The  process  of 
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desiccation  has  hardened  and  dried  the  tissues,  so  that,  like  the  sponges 
they  do  not  absorb  moisture  quickly,  and  when  compressed,  as  they 
are  when  packed  in  a  percolator,  the  resistance  is  still  greater.  If  a 
dry  powder,  like  ground  orange  peel,  is  tightly  packed  in  a  giass  percolator 
and  water  poured  upon  it,  it  will  be  noticed  that  the  water  will  pene- 
trate the  powder  but  a  short  distance.  Its  further  passage  is  prevented 
by  the  particles  which  are  immediately  in  contact  with  the  water, 
which  have  become  swollen  to  such  a  degree  that  they  press  tightly 
against  the  sides  of  the  percolator,  and  thus  entirely  overcome  the 
gravitating  force  and  penetrating  power  of  the  water.  If,  on  the  other 
hand,  the  powdered  orange  peel  is  moistened  with  sufficient  water  to  sat- 
isfy its  tendency  to  swell,  before  it  is  packed  in  the  percolator,  the  addition 
of  water  is  followed  by  its  slow  percolation  through  the  mass  without 
stoppage,  and  the  utility  of  moistening  the  powder  is  thus  proved. 

The  special  cases  in  which  the  powder  should  not  be  moistened  are  those 
in  which  the  addition  of  menstruum  would  produce  adhesiveness  and 
cause  the  powder  to  form  lumps  that  could  not  be  easily  penetrated, 
those  in  which  the  moistened  powder  would  offer  too 
397    Fig.  398  jj^le  resistance  to  the  passage  of  the  menstruum,  and 
those  in  which  the  menstruum  is  too  volatile  or  too  in- 
flammable to  render  moistening  desirable  or  safe.    An 
instance  of  the  first  case  is  found  in  the  so-called  cold 
percolation  of  sugar  in  making  syrups;  instances  of 
the  second  and  third  cases,  in  the  preparation  of  the 
oleoresins  where  ether  is  used  as  the  menstruum. 
Packing  the  Powder — The  directions  of  the  U.  S.  P.  VIII  with 
regard  to  this  important  part  of  the  process  of  percolation  varied  con- 
tinually.    Where  the  degree  of  pressure  was  immaterial,  no  special 
directions  were  given.    Where  there  was  a  likelihood  of  too  much  pres- 
sure being  exerted,  so  that  percolation  would  cease  before  it  should, 
the  directions  were,  "pack  it  moderately";  on  the  other  hand,  if  there 
was  danger  of  the  operator  allowing  the  menstruum  to  pass  through 
too  rapidly,  so  that  the  drug  would  not  be  exhausted  of  its  active  prin- 
ciples, the  directions  were,  "pack  it  firmly. "    Owing  to  the  introduction 
of  Type  Processes,  the  U.  S.  P.  IX  has  omitted  this  valuable  aid  to  the 
beginner  and  it  is  necessary  for  each- operator  to  determine  for  himself 
the  degree  of  pressure  to  apply  in  packing  the  drug.  Before  beginning  1 1  > 
pack  the  powder,  the  throat  of  the  funnel  or  of  the  percolator  must  be 
obstructed  by  a  loose  plug  of  absorbent  cotton  or  a  deeply  notched  cork 
(see  Fig.  397),  or  by  some  other  method.    Care  should  be  taken  not  to 
moisten  the  cotton  or  cork  with  water  unless  the  menstruum  is  aqueous, 
because  if  the  drug  to  be  percolated  is  resinous,  the  fust  portions  of  per- 
colate which  come  through  will  be  precipitated  by  the  water  in  the  cotton 
or  on  the  cork.    Instances  have  occurred  where  the  percolation  has  been 
stopped  from  this  cause.  Where  the  notched  cork  is  used,  it  is  well  to 
place  over  the  top  of  the  cork,  when  it  is  in  place,  a  small  circle  of  scored 
filtering  paper  (see  Fig.  398).    This  must  be  slightly  larger  in  diameter 
than  the  cork,  and  the  edges  are  therefore  deflected  up  the  sides. 

The  moistened  powder  should  be  carefully  deposited  in  the  perco- 
lator in  layers,  each  succeeding  layer  being  packed  according  to  the 
requirements,  "moderately"  or  "firmly,"  as  the  case  may  be,  care 
being  taken  to  use  the  same  degree  of  pressure  with  each  layer.     Fig. 
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399  shows  a  convenient  utensil  for  packing  a  percolator.  It  should  l>e 
made  of  hardwood,  preferably  lignum  vitas ;  for  the  narrow  perco- 
lators a  longer  packer  must  be  used.  The  skill  used  in  this  part  of 
the  process  will  be  proved  by  the  manner  in  which  the  menstruum 
permeates  the  moistened  powder.  If  the  descent  is  regular  and  uni- 
form, it  is  shown  in  a  glass  percolator  by  the  line  marking  the  descenl 
of  the  menstruum  being  perfectly  horizontal.  If  the  line  is  irregular, 
it  is  easy  to  point  out  just  where  the  pressure  was  insufficient  F 
or  too  great.  Fig.  400  shows  loose  and  irregular  packing, 
too  much  pressure  being  made  on  the  right  side,  the  men- 
struum descending  upon  the  left  side  unequally  and  escaping 
unsaturated.  Fig.  401  illustrates  a  percolator  which  has 
been  properly  packed,  the  liquid  descending  uniformly. 

Adding  the  Menstruum. — When  the  last  portion  of 
moistened  powder  is  introduced  into  the  percolator,  a  sheet 
of  filtering  paper,  .scored  at  the  edges  and  slightly  larger  in 
diameter  than  the  surface  of  the  powder,  should  be  laid  upon 
it,  for  the  purpose  of  causing  the  even  distribution  of  the 
menstruum.  A  weight  of  some  kind  is  usually  placed  upon 
the  paper,  to  keep  it  from  floating  out  of  place.  Clean  Packer 
pebbles,  a  bottle  stopper,  or  a  small  glass  funnel  may  be  used,  but  in 
Fig.  402  is  shown  a  glass  percolating  weight,  which  has  been  made  for 
this  purpose  by  the  Whitall  Tatum  Company.  It  is  easily  cleaned,  is 
not  readily  broken,  and  does  not  take  up  much  room.  Where  the  per- 
colator is  large  enough  to  hold  the  whole  of  the  menstruum,  it  may  be 
at  once  added  carefully.    When  this  is  not  the  case,  and  the  menstruum 

must  be  added  in  divided  por- 


Fig.  400 


Fig.  401 


tions,  care  must  be  observed  to 
follow  with  the  succeeding  por- 
tion before  the  first  has  entirely 
disappeared,  orotherwise  lissures 
may  appear  in  the  powder,  and 
the  menstruum  will  of  course 
then  seek  the  outlet  offering  the 
least  obstruction,  and  will  leak 
through  the  Assures  instead  of 
percolating  through  the  powder. 
This  is  more  apt  to  occur  in 
percolating  very  line  powders 
than  in  percolating  coarse  ones, 
although  liable  to  take  place  in 
either.  Where  a  large  quantity 
of  menstruum  is  required,  a  con- 
trivance for  continually  supply- 
ing the  menstruum  should  be 
used,  in  the  form  of  an  inverted 
bottle  or  flask  (see  Fig.  269  .  or 

any  of  the  methods  for  continu- 
ous washing  may  be  employed. 
Previous  Maceration.— This  is  recommended  when'  the  Structure  of 
the  powder  is  tough,  when  the  soluble  principles  are  not  easily  ex- 
tracted by  the  menstruum,  or  when  a  comparatively  large  quantity  of 
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powder  is  to  be  exhausted  by  a  small  quantity  of  menstruum.  It  is  ob- 
vious that  maceration  is  going  on  constantly  while  the  menstruum  is 
traversing  the  powder  during  its  gradual  descent,  and  when  the  amount 
of  menstruum  is  more  than  sullicient  to  exhaust  the  drug,  previous 
maceration  is  merely  a  waste  of  time.  Nevertheless,  the  trainers  of 
the  Pharmacopoeia,  in  order  to  prevent  the  possibility  of  an  unskilful 
or  ignorant  operator  failing  to  exhaust  a  drug  with  the  quantity  of 
m« •nstruum  directed,  have  adopted  in  most  cases  the  precaution  of 
ordering  previous  maceration  for  a  short  time.  This  is  best  performed 
by  moistening  the  drug,  introducing  it  loosely  into  the  percolator,  and 
covering  it  closely  to  prevent  loss  by  evaporation.  This  course  has 
the  additional  advantage  of  allowing  the  drug  to  swell  at  the  same  time. 

A  cover  made  of  sheet 

rubber  (see  Fig.   403),  FlG  403 

with  a  circular  opening, 

is   very   useful    in    this 

connection.     No  attempt 

should  ever  be  made  to 

produce  fluidextracts  on 

the    Small    SCale    Without  Sheet  rubber  cover 

Percolating  weight 

previous  maceration. 

Finishing  the  Process — The  official  directions  are  frequently 
definite  in  fixing  the  quantity  of  percolate  to  be  received  from  a  given 
quantity  of  powder,  but  the  oft  repeated  direction  to  "add  the  men- 
struum until  the  substance  is  exhausted"  at  once  raises  the  question, 
When  is  a  drug  exhausted  of  its  activity  ?  This  question  can  be  prop- 
erly answered  only  by  knowing  beforehand  what  the  active  principles 
of  the  drug  are.  A  few  examples  will  sufficiently  illustrate  this.  The 
activity  of  mix  vomica,  opium,  and  cinchona  resides  in  the  bitter 
alkaloids.  Hence  the  absence  of  bitterness  in  the  percolate  in  such  cases 
indicates  exhaustion.  Cochineal  and  saffron  are  valued  in  pharmacy 
for  nothing  but  the  coloring  matter  contained  in  them.  Hence  the 
absence  of  color  in  the  percolate  shows  the  close  of  the  process.  Nut- 
gall,  kino,  krameria,  etc.,  contain  tannin,  and  this  is  the  only  valuable 
principle.  The  absence  of  astringency  in  the  percolate  in  these  cases, 
therefore,  shows  the  operator  that  percolation  may  be  stopped.  The 
exhaustion  of  resinous  drugs  may  be  known  by  the  absence  of  precipi- 
tation when  the  percolate  is  dropped  into  water.  Where  two  or  more 
active  principles  exist  in  a  ding,  the  latter  is  not  exhausted  until  the 
percolate  is  free  from  all  of  them.  The  intelligent  practice  of  the  process 
of  percolation,  therefore,  requires  an  accurate  knowledge  of  the  constituents 
and  physical  properties  of  medicinal  substances. 

Choice  of  Menstrua. — Much  labor  has  been  bestowed  by  investi- 
gators in  ascertaining  the  exact  proportions  of  the  usual  solvents — - 
water,  alcohol,  glycerin,  etc — that  are  best  adapted  for  depriving 
drugs  of  such  of  their  soluble  principles  as  are  desirable,  and  at  the 
same  time  lea\  ing  untouched  in  the  residue  those  principles  which  are 

either  inert  or  object  ionahle.      The  special  inenst  rmiin  which  IS  exactly 

adapted  to  the  peculiar  characteristics  of  the  drug,  and  which  will 

cause  the  retention  of  the  soluble  principles  in  B  permanent  form 
under  flu-  varying  conditions  of  elimale.  ami  at   the  same  time  permit 

exposure  to  light,  heat)  and  air  without   injury,  can  be  determined 
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only  by  experiment  and  experience.  When  new  galenical  prepara- 
tions are  proposed,  the  menstruum  selected  must  therefore  be  merely 
tentative,  and  general  principles  must  guide,  until  positive  knowledge 
is  secured.  Alcohol  would  be  indicated  for  active  resinous  drugs, 
diluted  alcohol  for  simple  bitter  tonics,  cathartics,  etc.,  and  diluted 
alcohol  with  glycerin  for  astringent  drugs,  etc.  The  selection  of 
proper  menstrua  will  be  noticed,  as  occasion  demands,  in  the  chapters 
upon  infusions,  tinctures,  extracts,  fluidextracts,  etc. 

Absorbed  Menstruum. — The  amount  of  menstruum  which  a  pow- 
der will  absorb  and  retain  after  percolation  ceases  can  never  be  accu- 
rately predetermined.  If  it  is  important  to  know  beforehand  the 
percentage  of  menstruum  capable  of  being  absorbed,  a  practical  trial 
should  be  made  upon  the  small  scale,  using  the  same  powder  and 
menstruum. 

Substances  possess  very  different  capacities  for  retaining  menstruum. 
Those  having  a  light,  spongy  structure  hold  more  than  hard  ligneous 
drugs,  and  even  the  same  drug  will  often  vary  in  its  capacity  in  this 
respect  while  the  amount  of  moisture  present  in  the  drug  before  it 
is  percolated  is  never  a  constant  quantity,  varying  sometimes  as  much 
as  8  to  20  per  cent.  The  advantages  of  percolation  over  maceration 
are  very  apparent  in  respect  to  the  character  of  the  liquid  left  in  the 
residue.  In  maceration  the  liquid  left  in  the  residue  is  finished  tinc- 
ture. In  percolation  it  is  merely  menstruum,  the  active  portions  of 
the  drug  having  been  dissolved  in  the  preceding  percolate.  In  large 
operations,  from  an  economical  point  of  view,  it  is  desirable  to  recover 
absorbed  menstrua  when  the  residues  contain  sufficient  alcohol  to 
make  it  worth  the  necessary  time  and  labor.  Distillation  is  then  re- 
sorted to,  or  the  residue  is  treated  with  weak  alcohol  and  subsequently 
with  water.  Where  water  causes  swelling  of  the  substance  and  a 
stoppage  of  the  percolation,  the  residue  may  be  mixed  with  clean  saw- 
dust, rice  chaff,  or  other  inert  dry  substance,  and  then  percolated 
with  water.  Eecovered  distilled  alcohol  may  be  purified  by  treating 
it  with  potassium  permanganate  ;  twelve  grains  dissolved  in  a  gallon 
of  the  percolate,  and  allowed  to  stand  a  few  days,  are  usually  suffi- 
cient. The  purified  alcohol  may  be  decanted  or  filtered.  Care  must 
always  be  taken  not  to  use  unpurified  recovered  alcohol  which  is 
odorous  on  account  of  containing  volatile  oil  obtained  from  a  drug,  or 
which  may  be  otherwise  impure. 

Controlling  the  Flow  of  the  Percolate. — The  necessity  for  some 
method  of  controlling  the  flow  of  the  percolate  is  apparent.  In  simple 
percolation  this  is  effected  by  the  degree  of  pressure  used  in  packing 
the  moistened  drug.  Judgment  and  experience  are  absolutely  neces- 
sary to  guide  the  operator.  Various  mechanical  expedients  have  been 
used  to  accomplish  the  same  purpose.  The  official  method  has  been 
described  (see  Fig.  389).  In  metallic  percolators  stopcocks  have  been 
employed.  A  narrow  homoeopathic  vial,  having  a  one-eighth  inch 
hole  in  the  side,  a  half  inch  from  the  bottom,  is  passed  through  a  per 
forated  cork  fitting  tightly  in  the  neck  of  the  percolator  :  by  pulling 
the  vial  down,  the  hole  is  Stopped  by  the  encircling  cork  ;  by  pushing 
it  up,  the  hole  is  exposed  so  that  the  percolate  runs  through  the  vial. 
and  thus  the  How  may  be  controlled.  Pig.  tot  illustrates  a  met  hod 
of  controlling  the  How  of  a  percolate  which  has  proved  in  the  author's 
19 
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Fig.  404 


experience  very  useful.  The  well  known  sprinkler,  made  of  white 
metal,  used  for  liquid  dentifrice  bottles  was  first  tried,  and  subse- 
quently the  form  shown  in  Fig.  404  was  selected.  It  is  made  by  A. 
H.  Wirz,  Chester,  Pa.  The  flow  of  liquid  can  be  per- 
fectly controlled  by  its  use.  In  the  U.  S.  P.  IX  the 
following  directions  are  found: 

"Rate  of  Flow. — It  is  obvious  that  the  success  of  the 
process  of  percolation  largely  depends  upon  the  regulation 
of  the  flow  of  the  percolate;  if  this  should  be  too  rapid, 
incomplete  exhaustion  will  result,  but  if  too  slow,  valu- 
able time  may  be  wasted.  The  rate  of  flow  for  fluidex- 
tracts  for  1000  Gm.  of  powder  should  not  exceed  ten 
drops  a  minute;  for  official  quantities  of  tinctures  and 
preparations  of  about  the  same  strength  twenty  drops  a 
minute,  and  the  word  'slowly'  throughout  the  text  is 
understood  to  mean  a  rate  of  flow  corresponding  to  this; 
it  is  evident  that  the  proper  rate  of  flow  should  vary  with  the  quantity 
and  character  of  the  drug  employed  and  the  density  of  the  menstruum." 

Special  Percolators 
Stoppered  Percolator. — Many  modifications  in  the  ordinary  cylin- 
drical or  conical  percolator  have  been  suggested  from  time  to  time  to 
suit  special  requirements.     In  Fig.  405  is  shown  a  glass  percolator 
proposed  by  Dursse,  the  special  merit  of  which  lies  in  the  manner  in 

_       ,„     which    evaporation    is  „ 

Fig.  405  .    -,       mi-     •       e  Fig.  406 

prevented.  This  is  ef- 
fected by  means  of  the 
ground  glass  cover.  The 
upper  part  of  the  perco- 
lator, R,  is  strength- 
ened by  a  deep  band  ; 
the  glass  cover,  C,  is 
carefully  ground  s<>  as 
accurately  to  fit  the 
percolator  and  make  a 
Dearly  tight  joint,  which 
can  be  improved  by 
moistening  the  edge 
with  glycerin.  If  the 
percolate  should  How  too  freely,  il 
can  generally  be  checked  by  screw- 
ing in  the  cover  of  the  percolator  ; 
should  il  How  too  slowly,  a  small 
piece  of  t  wine  inserted  liel  ween  the 
COVer  and  the  side  will  permit  the  necessary  pressure  of  Hie  atmos- 
phere. The  graceful  outlines  of  this  percolator,  and  the  evident  care 
used  in  its  manufacture,  may  he  mentioned  as  points  in  its  fax  or. 

Well  Tube  Percolator. —  An  excellent  method  of  percolation  which 
was  used  by  Dr.  E.  1 1.  Bqnibb  for  a  Dumber  of  years,  and  is  still  em- 
ployed, is  shown  in  Pig,  106.  it  is  based  upon  the  principle  of 
drawing  water  from  audi  automatically  as  East  as  it  accumulates. 
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This  is  effected  by  the  use  of  a  well  tube  placed  in  the  centre  of  an 
ordinary  jar  or  pot  and  held  in  its  place  by  the  powdered  drag  which 
is  packed  around  it.  The  menstruum  is  poured  upon  Hie  drag,  and, 
after  percolating  through,  collects  in  the  well  tube,  from  which  it  is 
drawn  off  by  an  ingeniously  constructed  syphon.  The  practical  value 
of  this  method  warrants  a  detailed  description.  It  may  be  used  for 
either  large  or  small  operations. 

The  percolator  is  a  stoneware  pot  of  about  two  gallons'  capacity, 
capable  of  holding  six  pounds  of  most  drugs,  and  mounted  on  a  suit 
able  stand.  A  disk  of  blanket  is  cut  of  such  a  size  and  shape  as  to 
lie  flat  upon  the  bottom  and  cover  it  entirely.  Another  disk,  of  the 
same  material,  but  a  little  larger,  is  made  with  a  crucial  incision  (X) 
in  the  centre,  so  that  it  may  be  stretched  over  the  end  of  the  well 
tube.  This  is  a  piece  of  glass  tube  about  twelve  inches  long,  having 
an  internal  diameter  of  half  an  inch,  and  irregularly  notched  or 
gnawed  off  obliquely  at  the  lower  end.  One  end  of  this  well  tube  is 
pushed  through  the  crucial  cut  in  the  centre  of  the  upper  disk  of 
blanket,  and  this  blanket  is  pushed  to  the  other  end  of  the  tube,  so 
that  the  corners  made  by  the  crucial  cut  are  reflected  up  against  the 
outside  of  the  tube.  These  corners  are  then  tied  firmly  to  the  tube 
by  passing  twine  around  them,  or  are  secured  by  a  stout  rubber  band, 
made  of  a  section  of  rubber  tubing  of  proper  size.  A  disk  of  filtering 
paper,  larger  than  the  upper  blanket,  with  a  crucial  cut  in  the  centre, 
and  scored  round  the  edge  so  as  to  lie  flat  against  the  sides  of  the 
percolator  where  reflected  up  against  them,  is  pushed  down  upon  the 
upper  blanket,  the  well  tube  passing  through  the  cut  in  the  centre. 
If  now  a  cork  be  temporarily  placed  in  the  well  tube  to  keep  out  the 
moistened  powder,  the  percolator  is  ready  to  receive  its  charge,  which 
is  packed  around  the  well  tube  and  upon  the  disks  of  paper  and 
blanket  so  as  to  occupy  the  main  body  of  the  percolator.  When  the 
charge,  having  been  properly  moistened,  rubbed,  and  sifted,  so  as  to 
be  entirely  uniform  and  free  from  wet  lumps,  is  packed  around  the 
well  tube  loosely  or  firmly  according  to  the  nature  of  the  substance 
and  the  menstruum,  its  surface  is  covered  by  a  disk  of  muslin  or 
paper,  cut  so  as  to  lie  flat  and  smoothly  upon  the  surface.  The  object 
of  this  is  to  distribute  the  menstruum  as  it  is  poured  on,  and  to  pre- 
vent the  stream  from  breaking  up  and  deranging  t  he  surface.  Should 
this  paper  disk  show  a  tendency  to  float  in  the  stratum  of  menstruum, 
it  may  be  held  down  by  a  few  fragments  of  ghiss.  The  percolator  is 
then  ready  to  receive  the  menstruum  or  weak  percolate,  ;m<l  a  stratum 
of  the  liquid  should  be  carefully  kept  covering  the  entire  surface  until 
the  whole  mass  of  the  substance  to  be  percolated  is  saturated.  The 
cork  is  to  be  taken  from  the  well  tube  before  the  liquid  is  poured  on, 
and  then  the  liquid  will  flow  down  into  the  substance  like  a  piston. 
pushing  the  interstitial  air  before  it.  the  air  passing  oul  through  the 
blankets  and  the  well  tube;  finally  the  liquid  will  rise  in  the  well  tube 
until  its  surface  is  within  an  inch  or  bo  of  the  surface  of  the  liquid 

outside. 

The  whole  substance  is  now  in  a  perfect  condition  for  maceration,  and 
the  surface  should  be  left  covered  with  the  liquid  to  the  depth  of  at 
least  half  an  inch.  A  short  section  of  rather  thick  rubber  tubing 
should  be  stretched  over  the  upper  end  of  the  well  tube,  ami  slipped 
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down  so  as  to  support  the  centre  of  the  cover.  A  tightly  fitting  cover, 
made  of  sheet  rubber  a  quarter  of  an  inch  thick,  with  a  hole  in  the 
centre  for  the  well  tube,  is  then  put  on.  The  syphon  is  made  of  glass 
tubing  of  about  an  eighth  of  an  inch  bore,  bent  twice  at  right  angles, 
the  two  Legs  being  each  about  twelve  inches  long.  The  outer  leg  is  a 
little  longer  than  the  inner  one,  and  turned  up  upon  itself  for  about 
three-quarters  of  an  inch,  as  shown  in  Fig.  406.  The  legs  should 
have  only  such  a  difference  in  length  that  the  inner  one  will  reach 
the  bottom  of  the  well  tube  when  required,  and  when  measured  upon 
the  outer  one  will  reach  to  about  midway  of  its  turned  up  end. 

This  construction  prevents  the  syphon  from  emptying  itself  at  any 
time,  for  when  the  liquid  is  drawn  over  by  the  syphon  until  the  sin 
face  of  liquid  in  the  well  tube  falls  to  a  level  with  the  end  of  the 
turned  up  portion,  as  shown  by  the  lines  in  Fig.  406,  the  columns  of 
liquid  in  the  syphon  will  be  of  equal  length  and  will  counterbalance 
each  other,  and  the  flow  will  cease  without  emptying  the  syphon. 
But  as  soon  as  the  level  of  the  liquid  in  the  well  is  raised  by  fresh 
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AppiTt  £la*s  well  tube  percolator 


Double  tube  percolator 


additions  of  menstruum   on   the  substance,  the  flow  will  recommence 

at  :i  rate  proportionate  to  the  difference  of  levels,  and  may  be  read- 
justed to  the  required  rate  by  slipping  the  syphon  up  or  down  in  the 
cork  in  the  upper  end  of  the  well  tube.  This  cork  should  be  bored 
to  tit  the  syphon  so  tightly  as  to  hold  it  in  any  position,  and  should 
have  a  groove  filed  Longitudinally  <»n  Its  outer  side,  to  allow  free  exit 

of  air.  Pig.  107  shows  the  well  tube  percolator  made  Of  Appert 
glass,  furnished  by  the  M  ississippi  Glass  Company,  Of  New  York. 

If  it  is  desirable  at  any  Stage  in  the  percolation  to  stop  the  process. 
the  syphon  may  be  gently  lifted  until  the  Leg  in  the  well  tube  is  above 
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Fig.  409 


I 


K 


I 


A 


the  level  of  the  percolate  there,  when  the  flow  will  cease.  It  may  be 
started  by  simply  pushing  the  leg  down  into  the  tube  again.  This  is 
a  practical  convenience  which  is  greatly  appreciated.  If  the  syphon 
should  accidentally  empty  itself,  the  flow  is  easily  started  by  attaching 
a  short  rubber  tube  to  the  curved  end  and  applying  suction. 

Double  Tube  Percolator. — This  differs  from  the  well  tube  perco- 
lator just  described  in  the  use  of  an  ordinary  percolator,  the  absence 
of  the  syphon,  and  the  substitution  of  a  simple,  straight  tube  which 
is  free  to  move  up  and  down  inside  of  the 
well. tube  at  the  discretion  of  the  operator. 
Fig.  408  illustrates  its  mode  of  action.  A 
central  well  tube  having  the  lower  end  ir- 
regularly broken  is  placed  in  an  ordinary 
glass  percolator,  upon  a  tuft  of  absorbent 
cotton,  or,  as  in  Dr.  Squibb' s  percolator, 
a  circular  piece  of  muslin  is  securely  tied 
upon  the  tube  a  short  distance  from  the 
bottom,  as  shown  in  the  small  cut  in  Fig. 
408,  and  the  end  of  the  tube  rests  upon  a 
perforated  cork  fitting  tightly  in  the  neck 
of  the  percolator,  as  proposed  by  W.  S. 
Thompson  in  his  description  of  a  similar 
apparatus.  The  control  of  the  flow  of  the 
percolate  is  effected  by  raising  or  lowering 
the  small  tube  which  passes  into  the  well 
tube,  and  which  is  held  in  place  by  passing 
through  the  perforated  cork  iu  the  neck 
of  the  percolator  already  mentioned,  or 
through  a  perforated  rubber  nipple  slipped 
over  the  end,  as  suggested  by  Windolph, 

or  through  a  piece  of  rubber  tubing.  If  previous  maceration  is 
directed,  the  narrow  tube  may  be  pushed  up  until  the  upper  orifice  is 
above  the  level  of  the  menstruum,  and  of  course  above  the  level  of  the 
percolate  in  the  well  tube.  When  it  is  desirable  to  begin  percolating, 
the  tube  is  gently  rotated  with  a  downward  movement  until  the  level 
of  the  percolate  is  reached,  and  then  percolation  proceeds  regularly. 
the  course  of  the  menstruum  being  indicated  by  the  arrows  in  Fig. 
408.  The  rapidity  of  the  flow  is  increased  by  lowering  the  tube,  and 
decreased  by  raising  it. 

Suspended  Percolator. — In  large  operations  it  is  necessary  to  em- 
ploy means  to  facilitate  not  only  the  percolation,  but  also  the  packing 
and  emptying  and  other  subordinate  but  essential  parts  of  the  process. 
Fig.  401)  shows  a  percolator  in  use  by  1  lance  Brothers  &  White. 
The  large  percolator  of  tinned   copper  is  suspended   by  trunnions,  T, 

which  are  fastened  to  a  stout  band  encircling  the  percolator  slightly 
above  the  centre;  two  steam  pipe  supports  are  secured  to  a  strong 

beam,  B,  above,  and  the  trunnions  rest  in  tees,  which  are  screwed  to 
the  end  of  the  pipe  sup  polls.  The  sliding  tee,  <J.  is  dropped  into  t  he 
cup  shaped  catch.  A,  when  it  is  desired  to  retain  the  percolator  in  an 

upright  position.  The  special  advantage  in  this  arrangement  is  ob- 
served, however,  when  an  operation  is  concluded.  A  residue  car  may 
then  be  wheeled  opposite  to  the  percolator,  and  the  tec  pushed  up  BO 
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as  to  permit  the  percolator  to  swing  on  the  trunnions.     The  perco- 
lator may  then  ba  turned  upside  down  with  the  greatest  ease,  and 
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Fig.  412 


fastened  by  attaching  the  bottom  to  the  hook  H;  its  conical  shape 

facilitates  the  discharge  of  the  residue. 

Percolation  on  the  Large  Scale.— It  is  obvious  thai  somewhat  dif- 
ferent appliances  must  be  used  in  percolating 
large  quantities  of  dings.  While  ordinary  glass 
percolators  cannot  be  made  of  very  Large  size, 
well  tube  percolation  is  well  adapted  for  large 

operations,  but  tinned  copper  percolators  are 
most  frequently  employed  ;  in  the  hitler  brass 
stopcocks  are  mainly  depended  upon  lor  con- 
trolling the  How  of  the  percolate,  but  these  are 
Objectionable  because  of  the  difficulty  in  cleaning 
them,  and  on  account  of  the  liability  of  becoming 

enveloped  in  evaporated  percolate  ii  Is  often  dif- 
ficult   to  start    or  control  the  How   accurately. 

Pigs*    MO  and    111    illustrate  copper  percolators, 

made  by  Arthur  Colton,  of  Detroit,  with  dia- 
phragms  for  supporting  the  disk  of  flannel  or  cloth.     They  are 

intended    to   he    placed    upon   counters  or  tables.       Fig.   412  shows  an 
ordinary    copper-    percolator   supported    by    a    ring   on   two  columns. 
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with  sufficient  space  below  to  accommodate  the  receiving  bottles. 
These  may  be  made  so  as  to  be  supported  on  trunnions  see  Fi<:.  U)9). 
The  exhausted  powder  or  marc  is  then  easily  turned  out  into  a  vessel 
placed  od  the  floor. 

Pressure  Percolators. — Percolation  by  pressure  lias  come  into 
vogue  in  various  parts  of  the  country,  and  there-  are  at  the  present 
time  several  forms  of  pressure  percolators  upon  „         _ 

the  market,  each  one  differing  somewhat  from 
the  others  in  detail,  but  all  based  upon  the  same 
principle, — that  of  forcing  the  menstruum 
through  the  powder  at  a  greater  rate  of  speed 
than  it  would  pass  if  it  depended  alone  on  the 
force  of  gravity. 

The  pressure  is  usually  exerted  through  a 
column  of  menstruum  entering  the  percolator  at 
the  top,  the  menstruum  being  supplied  and  the 
column  sustained  from  a  reservoir  of  the  liquid 
suspended  above  it  at  a  height  of  from  three  to 
ten  feet.  It  will  be  noticed  that  Count  Real's 
apparatus,  invented  in  1815,  was  based  upon 
this  principle  (see  page  280),  and  since  then 
Stearns,  Eosenwasser,  Berry,  Suits,  Anderson, 
and  others  have  advocated  or  introduced  appa- 
ratus under  various  names  by  which  percolation 
is  carried  on  under  pressure.  It  must  suffice 
in  this  place  to  describe  briefly  one  pressure 
percolator,  that  of  Suits,  full  and  detailed  in- 
formation being  readily  obtained  from  the  man- 
ufacturers of  any  of  them.  Fig.  413  shows  one 
of  the  best  forms,  the  glass  percolator  B,  pro- 
tected by  three  iron  bands,  having  at  the  top  a 
tight  cover  made  of  plated  sheet  copper,  having 
two  stopcocks;  the  cover  is  made  airtight  by 
being  clamped  between  two  flat  sheet  rubber 
rings  ;  the  bottom  of  the  percolator  has  a  stop- 
cock cemented  in  it ;  the  moistened  powder,  F, 
is  kept  in  place  and  some  pressure  exerted  by 
means  of  the  porous  metal  diaphragm,  the  spring 
E,  and  the  metal  tube,  C,  which  passes  through 
an  air  tight  joint  in  the  top.  The  tripod,  G,  is 
not  used  during  the  percolation,  but  is  useful  in 
supporting  the  percolator  while  packing,  it  is 
possible  with  tins  apparatus  to  macerate  the  powder  under  pressure, 
and  at  the  end,  after  all  of  the  menstruum  has  been  run  into  the  per- 
colator and  hydrostatic  pressure  is  no  longer  available,  a  convenient 
rubber  bulb  airpump  may  be  used  t<»  force  air  into  the  percolator  to 
maintain  the  pressure.  This  apparatus  may  be  used  t<>  great  advantage 
in  filtering  oils  under  pressure,  or  as  a  bottle  filler.  After  an  extended 
practical  trial  of  percolation  by  pressure,  the  author  has  reached  the 

conclusion,  that,  while  there  are  some  percolating  operations  in  which 
it  can  be  used  with  advantage,  for  the  great  majority  the  pressure  is 
unnecessary,  just  as  perfect  results  being  reached  by  the  use  of  as 
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simple  a  percolator  as  a  glass  funnel  or  cylinder  of  the  well  known 
form. 

Percolation  with  Hot  Extraction. — In  some  cases  it  is  desirable  to 
exhaust  drugs  with  hot  menstrua.  Lewin's  extraction  apparatus  is 
shown  in  Fig.  414.  The  lower  vessel  is  a  still;  immediately  above  it  is 
the  percolator  having  three  movable  sieves  for  the  reception  of  the  sub- 
stance to  be  extracted;  above  the  percolator  is  the  condenser.  By 
the  use  of  the  three-way  stopcocks,  the  percolation,  distillation,  and 
extraction  may  be  controlled  at  will.  Fig.  411  illustrates  the  Hardesty 
vanilla  percolator  in  which  the  principle  of  hot  extraction  is  used.  It 
is  claimed  for  this  outfit  that  complete  exhaustion  of  the  vanilla  beans, 


Fig.  414 
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Percolator  stand 

prevention  of  loss  from  evaporation,  ra- 
pidity of  extraction  and  the  avoidance  of 
\^j  v*jj         (l,  contamination    from    other    flavors    and 

//(_.  odors  of  the  laboratory  make  the  adoption 

of  this  process  of  great  value  to  the  large 
manufacturer  of  flavoring  extracts.  The 
menstruum  percolates  through  the  drug, 

<=ffl ^  Ui  the  percolate  is  then  heated  until  vapor- 

ized  and  afterwords  recondensed  over  the 
i.ewin-s  extraction  apparatus  drUg.  This  alcoholic  liquid  again  perco- 
lates through  the  drug  and  the  process  is  continued  until  complete 
exhaustion  of  oil  and  resin  is  secured,  the  temperature  being  carefully 
regulated  throughout  so  that  the  flavor  is  not  injured  and  undesirable 
constituents  removed. 

Methods  of  Supporting  Percolators.— The  ordinary  retort  stands 
are  often  used  to  support  percolators,  but  these  are  generally  flimsy 

and   unsatisfactory.     The  one  shown  in   Fig.   187,  particularly  it   used 

with  Bplil  rubber  tube  sections,  as  seen  in  Pig.  190,  is  much  to  be  pre- 
ferred. rI'li-'  stand  shown  in  Fig.  416  was  devised  by  the  author  in 
1875,  and  has  been  in  constant  use  since,  it  i<  conveniently  fastened 
to  the  wall  in  front  of  the  working  counter.    Two  long  strips  having 

BlotS  down  the  centre  are  supported  on  brackets,  and  short  cross  strips 
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having  their  inside  edges  hollowed  out  are  fastened  to  the  long  strips 
by  thumb  screws.  This  arrangement  permits  the  adjustment  of  the 
cross  strips  so  that  either  a  large  or  a  small  percolator  or  funnel  can 
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be  supported,  as  shown  in  the 
cut,  at  any  desired  height.  This 
stand  is  capable  of  enlargement 
by  means  of  additional  brackets 
and  strips.  If  a  wall  counter  is 
not  available,  a  frame  may  be 
made  extending  over  an  ordinary 
counter,  which  will  serve  as  well 
for  a  support,  care  being  taken 
that  the  strips  and  frame  are 
heavy  enough  to  bear  without  strain  any  weight  likely  to  be  placed 
upon  the  stand.  The  special  advantage  of  a  percolating  stand  is 
that  it  enables  all  percolating  and  filtering  operations  to  be  carried 
on  with    convenience  in   one   place,   thus   saving    time    and    labor. 

Percolation  Closet. — The  retort  rings  shown  in  Fig.  187 
have  been  used  by  James  T.  Shinn  in  a  convenient  perco- 
lation closet,  shown  in  Fig.  416.  Two  lengths  of  ordinary 
five-eighths-inch  iron  steampipe  are  fastened  securely  to 
the  top  and  bottom  of  the  closet,  at  a  convenient  distance 
from  the  shelves.  The  retort  rings  may  be  adjusted  to  the 
desired  height,  and  it  is  thus  possible  to  carry  on  several 
percolations  or  filtrations  at  the  same  time,  away  from  the 
other  operations  of  the  store,  in  a  closet  with  a  closed  door. 
Receiving  Bottles. — A  series  of  bottles  of  various  sizes 
should  be  reserved  for  use  in  receiving  percolates.  Where 
especial  accuracy  is  necessary,  a  flask  with  a  double  mark 
on  the  neck  should  be  used  (see  Fig.  417a).  Bottles  with 
comparatively  wide  necks  are  to  be  preferred  for  receiving 
bottles.  A  strip  of  adhesive  plaster  maybe  pasted  on  the 
side,  and  accurately  measured  quantities  of  water  poured 
in,  carefully  marking  the  height  of  each  addition;  upon  the  Receiving  bottle 
opposite  side  corresponding  metric  quantities  may  also 
be  placed  (see  Fig.  417b).  Narrow  receiving  bottles  (metric  and  old 
form,  and  both  systems  on  the  same  bottle)  {V'\£.  418)  are  now- 
available.  The  graduations  are  accurately  engraved  on  the  glass,  and 
arranged,  at  the  author's  suggestion,  to  suit  the  quantities  usually 
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made  by  the  pharmacist.  These,  unlike  the  home-made  receivers,  are 
permanently  marked  and  of  elegant  appearance. 

Repercolation. — This,  as  its  name  indicates,  is  the  process  of  perco- 
lating substances  with  percolates,  or,  as  defined  by  Dr.  E.  R.  Squibb, 
the  author  of  the  process,  "the  successive  application  of  the  same 
percolating  menstruum  to  fresh  portions  of  the  substance  to  be  perco- 
lated." The  principal  object  of  repercolation  is  to  effect  the  saving 
of  alcohol  and  alcoholic  menstrua  by  accomplishing  the  saturation  of 
the  menstrua,  as  nearly  as  possible,  by  passing  the  unsaturated  or 
weaker  percolate  from  one  portion  of  the  drug  through  another  portion, 
and  again  passing  the  unsaturated  or  weaker  percolate  from  this  second 
portion  through  a  third  portion.  The  weak  percolate  from  this  last 
portion  is  generally  set  aside,  to  be  used  in  succeeding  operations 
upon  the  same  drug  in  the  place  of  fresh  menstruum.  This  process 
is  useful  only  in  those  operations  where  the  relative  proportion  of 
menstruum  used  is  small,  as  in  the  fluidextracts  and  similar  con- 
centrated preparations.  Practical  illustrations  of  the  use  of  this 
process  may  be  seen  by  referring  to  the  chapter  on  Fluidextracts  where 
the  principle  has  been  adopted  in  Type  Process  C,  for  Fluidextracts. 

Fractional  Percolation. — This  is  a  term  employed  by  Prof.  C. 
Lewis  Diehl  and  others  to  define  percolation  when  applied  to  two  suc- 
cessive portions  of  powder,  the  principle  of  action  being  identical 
with  that  of  repercolation. 
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QUESTIONS  ON  PERCOLATION 

What  is  percolation  or  displacement?     (See  page  280.)     What  is  lixiviation? 

To  whom  belongs  the  credit  of  first  demonstrating  the  value  of  the  process  of 

percolation  in  its  pharmaceutical  applications? 
What  is  the  principal  of  action  in  displacement? 
What  is  the  instrument  used  to  hold  the  powder  called? 
What  is  the  liquid  poured  on  the  top  of  the  powder  called? 
What  is  the  liquid  which  passes  through  the  powder  called? 
According  to  directions  given  in  the  U.  S.  Pharmacopoeia,  in  what  does  the  process 

of  percolation  consist? 
When  the  process  is  successfully  conducted,  how  will  the  first  portion  of  the  perco- 
late compare  with  the  succeeding  portions  as  regards  color,  odor,  etc.? 
What  shape  or  shapes  are  most  suitable  for  percolating  such  quantities  as  are 

directed  by  the  U.  S.  P.? 
Of  what  material  may  it  best  be  constructed? 
Give  the  directions  for  preparing  and  putting  into  the  percolator  a  powder  for 

percolation. 
Give  directions  for  pouring  on  the  menstruum  and  starting  the  percolation. 
How  may  the  flow  of  the  percolate  be  regulated  so  as  to  run  with  greater  or  less 

rapidity? 
How  may  a  layer  of  menstruum  be  kept  constantly  above  the  powder,  and  why  is 

this  desirable? 
In  what  cases  may  narrow  percolators  be  advantageously  used,  and  in  what  cases 

wide  ones? 
Why  is  a  narrow  percolator  preferable  for  making  fluidextracts? 
Upon  what  depends  the  proper  degree  of  comminution  for  a  substance  to  be  sub- 
jected to  percolation? 
What  happens  when  a  powder  of  unequal  degrees  of  fineness  is  subjected  to  per- 
colation? 
What  is  the  object  of  moistening  a  powder  before  subjecting  it  to  percolation? 
In  what  special  cases  should  the  substance  not  be  moistened? 
What  is  the  object  of  directions  for  packing  powders  in  percolation,  such  as  "pack 

it  moderately,"  "pack  it  firmly,"  etc.? 
In  packing  a  percolator  or  funnel,  how  is  the  powder  prevented  from  running 

through? 
How  should  a  powder  be  packed  in  a  percolator  so  as  to  insure  its  being  packed 

uniformly? 
After  adding  a  portion  of  menstruum  to  a  powder  in  a  percolator,  should  the  sur- 
face be  allowed  to  become  dry,  or  should  the  supply  of  menstruum  be  con- 
tinuous?   Why?     Is  maceration  previous  to  percolation  desirable?    Why? 
In  the  process  of  percolation  the  direction  is  often  given,  "add  the  menstruum  until 
the  substance  is  exhausted."    How  may  it  be  known  when  a  drug  is  exhausted? 
Give  examples. 
In  the  choice  of  menstrua,  in  what  case  would  alcohol  be  indicated?    In  what 
cases  diluted  alcohol?     Where  would  the  addition  of  glycerin   l>e  advisable? 
What  advantage  has  percolation  or  maceration  as  regards  the  absorbed  liquid  left 

in  the  residue?     How  can  alcohol  absorbed  in  residues  be  recovered? 
Kow  can  the  alcohol  so  recovered  be  purified? 

Describe  several  simple  methods  for  controlling  the  flow  of  the  percolate. 
What  directions  are  given  in  the  U.  S.  P.  for  regulating  the  "rate  of  flow"  of  the 
percolate?     Describe  Dursse's  percolator.     Dr.  Squibb's  well  tube  percolator, 
the  double-tube  percolator. 
What  is  the  object  of  having  a  percolator  suspended  on  trunnions? 
What  kind  of  percolators  are  chiefly  used  for  large  operations? 
Describe  percolation  by  pressure? 

How  may  drugs  be  exhausted  with  the  aid  of  a  hot  menstruum? 
Describe  the  Hardesty  vanilla  percolator.    What  are  its  advantagi 
How  are  percolators  ordinarily  supported?     What  is  the  objection  to  the  ordinary 

retort  stands? 
Describe  a  percolating  stand  that  would  be  more  satisfactory. 
What  is  the  advantage  of  a  percolating  closet? 

How  may  receiving  bottles  be  conveniently  marked'.'     What  is  repercolation? 
What  is  its  principal  object?     In  what  operations  is  repercolation   useful?     What 
is  fractional  percolation? 
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OFFICIAL  PHARMACY 

THE  various  processes  which  are  used  in  making  the  official 
preparations  having  been  considered  in  Part  I,  as  solution, 
filtration,  digestion,  percolation,  maceration,  expression,  etc., 
it  is  most  appropriate  now  to  take  up  these  preparations  and 
classify  them.  Those  which  form  natural  groups  will  be  brought 
together  in  such  a  manner  as  to  facilitate  the  study  of  their  general 
features.  Each  chapter  will  begin  with  a  definition  and  description 
of  the  class  of  preparations  of  which  it  treats;  then  will  follow  a  table 
giving  a  succinct  view  of  the  individual  preparations  forming  the 
class;  and  after  this,  the  official  processes  will  be  found  arranged  alpha- 
betically. Detailed  comments  upon  the  preparations  are  reserved  for 
the  subsequent  chapters,  the  object  being  at  this  time  to  familiarize 
the  student  with  the  various  forms  of  official  preparations  and  fix  their 
general  characteristics  upon  the  mind.  A  table  of  abbreviated  unofficial 
formulas  will  be  found  after  each  class,  containing  mainly  prepara- 
tions of  the  U.S.  P.  1890  or  of  the  Eighth  Revision  which  have  been 
dropped,  and  also  those  of  the  British  Pharmacopoeia  (1914).  The 
following  diagram  will  serve  to  give  a  complete  view  of  the  classifi- 
cation; it  should  be  carefully  examined  at  the  outset,  and  referred  to 
again  after  the  classes  have  been  studied  in  detail: 

OFFICIAL  PREPARATIONS1 


LIQUIDS 

SOLIDS 

Made  without  percolation  or 

Made  by  percolation 

Made  by  percol 

a-      Made  without 

maceration 

or  maceration 

tion  or 
maceration 

percolation 
or  maceration* 

Aqueous  Solution* 

Aqueous  Liquids 

Powders 

Waters 

Infusions 

Extracts 

Effervescent  Salts 

Diluted  Acids 

Decoctions 

Resins 

Oil  Sugars 

Solutions 

Teas 

Triturations 

Aqueous  Solutions 

containing 

Alcoholic  Liquids 

Masses 

Sweet,  Viscid,  or 

Suspended 

Tinctures 

Confections 

Substances 

Wines 

Pills 

Syrups 

Fluidextracts 

Tablets 

Honeys 

Olycerin  Liquids 

Troches 

Oxymcls 

Fluidglycerates 

Cerates 

Mucilages 

Oleoresirious  Liquids 

Ointments 

Emulsions 

Oleoresins 

Inunctions 

Magmas 

Oily  Liquids 

Glycerogclatins 

Mixtures 

Infused  Oils 

Pastes 

Gargles 

Acetous  Liquids 

Cataplasms 

Lot  ion  8 

Vinegars 

Plasters 

Glycerites 

Mulls 

Alcoholic  Solutions 

Papers 

Spirits 

Suppositories 

Elixirs 

Bougies  and  Cath- 

Cordials 

eters 

Ethereal  Solutions 

I'incils 

Collodions 

Oleaginous  Solutions 

Liniments 

Olentes 

Petroxolins 

Sprays 

Medicated  Oils 

1  Those  used  internally  are  in  Roman  type;  those  used  externally,  in  Italics. 

*  The  preparations  in  this  class  are  moHtly  extemporaneous,  and  will  be  considered  under  Pari  V. 
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AQUEOUS  SOLUTIONS 
Aquse     Waters 

The  class  of  preparations  termed  waters  are  known  also  as  medi- 
cated, aromatic,  or  distilled  waters,  and  may  be  simply  denned  as 
aqueous  solutions  of  volatile  substances.  The  German  Pharmacopoeia 
and  French  Codex,  however,  recognize  as  waters  solutions  of  non- 
volatile substances.  The  volatile  substances  used  in  the  preparation 
of  waters  are  either  solid,  liquid,  or  gaseous,  and  the  following  methods 
have  been  employed  in  effecting  their  solution:  1.  Simple  solution  in 
cold  water.  2.  Solution  in  hot  water.  3.  Filtration  through  an 
absorbent  powder.  4.  Filtration  through  pulped  or  shredded  filter 
paper.  5.  Percolation  through  cotton  saturated  vvith  the  substance. 
6.  Distillation. 

Most  of  the  medicated  waters  are  used  as  pleasant  vehicles  and 
solvents  for  the  administration  of  various  remedies,  and  are  solutions 
of  aromatic  volatile  oils.  There  are  eighteen  waters  official  in  the 
U.S.  P.  IX  and  one  in  the  N.  F.  IV,  excluding  ordinary  water. 

1.  Simple  Solution  in  Cold  Water. — This  method  is  resorted  to 
when  the  proportion  of  the  volatile  substance  is  small  enough  to  dis- 
solve easily  in  the  quantity  of  water  required  or  when  an  excess  of  a 
volatile  liquid  is  added  and,  after  agitation,  immediately  filtered.  The 
process  consists  of  agitating  the  volatile  liquid  with  the  water  until 
the  latter  becomes  saturated,  and  then  filtering  the  solution  through  a 
filter  paper  which  has  been  thoroughly  washed  with  distilled  water. 
The  method  of  making  medicated  waters  by  agitation  with  an  excess 
of  volatile  oil,  permitting  the  excess  to  remain  and  drawing  off  the 
water  as  required,  is  not  recommended  on  account  of  the  liability  of 
the  oil  to  deteriorate  through  exposure  to  light  and  air.  In  the  case 
of  gaseous  solutions,  the  gas  is  passed  through  the  water  until  a  solu- 
tion of  the  desired  strength  is  obtained.  (See  Solution  of  Gases,  p.  220.) 
Of  the  nineteen  official  waters,  five  are  distilled,  two  are  solutions  of 
gases,  six  are  solutions  of  volatile  oils,  two  are  diluted  distilled  waters, 
one  is  a  solution  of  a  volatile  solid,  and  three  are  solutions  of  volatile 
liquids. 

Official  Waters  Made  by  Simple  Solution 


Title 


Proportion  of  liquid  dissolved 


I -se  and  Dose 


Aqua  Amygdala]  Annrie 
Chlorofornii 
CreoNoti 
PhonoUta  N.  F. 


0  l  per  '-ent.  by  volume  "f  <'il  af 
Battel  Almond 

Saturated  solution 

1  per  cent,  by  volume  of  Creosote 

About  2  per  rent,  by  volume  of 
Phenol 


Plrnanntly     flavored     vehicle,  f3i 

i-l   D  ■ 

Sedative    end    vehicle,    f."iv(15 
mile) 

■  ii-  mid  used  locally,  fSiiss 
1 10  mile) 
Antiseptic 
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Official  Waters  Made  by  Passing  Oases  Through  Water* 


Title 

Proportion  of  gas  dissolved 

Use 

Aqua  Ammonia' 
Ammonia  Fortior 

9.5  to  10.5  per  cent,  of  gaseous 

Ammonia 
27    to    2'J    per   cent,    of   gaseous 

Ammonia 

Stimulant,  caustic,  15fT\  (1  mil) 
Rubefacient,  escharotic 

2.  Solution  in  Hot  Water. — This  method  is  founded  upon  the  fact 
that  most  of  the  volatile  oils  are  much  more  soluble  in  hot  water  than 
in  water  of  ordinary  temperature;  hence,  if  the  volatile  oil  is  thoroughly 
agitated  with  hot  water  in  a  suitable  vessel,  such  as  a  flask  or  tin  can, 
and  allowed  to  stand  until  the  excess  has  separated,  if  care  is  used, 
the  water  will  be  found  to  be  saturated;  it  may  then  be  decanted  and 
filtered. 

3.  Filtration  through  an  Absorbent  Powder  is  the  process  which 
has  been  most  frequently  employed;  the  object  of  using  the  powder 
is  to  thoroughly  divide  the  oil,  or  volatile  liquid,  and  expose  a  greater 
surface,  so  that  the  water  in  filtering  through  it  may  become  com- 
pletely saturated.  Magnesium  carbonate  was  frequently  used  for  this 
purpose,  but  is  sometimes  objectionable  on  account  of  its  slight  solu- 
bility in  water;  this  causes  the  latter  to  show  a  trace  of  alkalinity. 
Calcium  phosphate,  kaolin,  powdered  glass,  silica,  powdered  pumice- 
stone,  charcoal,  precipitated  chalk,  sugar,  etc.,  have  been  suggested 
as  substitutes,  but  there  are  quite  as  forcible  objections  to  be  urged 
against  these  as  against  the  magnesium  carbonate.  Where  solutions 
of  alkaloids  or  of  silver  nitrate  are  needed,  distilled  water  alone  and  not 
an  aromatic  water  should  be  used.  The  Pharmacopoeia  recommends 
the  use  of  purified  talc,  in  not  finer  than  a  No.  100  powder,  for  this 
purpose,  with  purified  siliceous  earth  or  pulped  filter  paper  as  alter- 
natives, but  purified  magnesium  carbonate  is  preferable. 

4.  Filtration  through  Pulped  or  Shredded  Filter  Paper. — This 
process  is  permitted  by  the  U.  S.  Pharmacopoeia  (9th  Revision)  and 
consists  in  dropping  the  volatile  oil  upon  white  filter  paper  or  filter 
paper  pulp,  tearing  this  into  shreds,  transferring  it  to  a  flask  or  stone- 
ware jug,  adding  boiling  distilled  water  in  portions,  and  shaking  it 
thoroughly.  When  the  liquid  is  cold,  it  is  filtered  and  the  quantity 
adjusted  by  pouring  distilled  water  through  the  filter. 

5.  Percolation  through  Cotton  Impregnated  with  the  Substance. 
— This  was  the  process  directed  to  be  used  in  the  U.  S.  P.  1880;  it 
was  abandoned  in  the  revision  of  1890  on  account  of  its  inconven- 
ience and  wastefulness.  The  oil  or  volatile  liquid  is  distributed  upon 
the  fibres  of  cotton,  which  are  then  pulled  apart  in  order  to  secure 
thorough  division;  the  saturated  cotton  is  packed  in  a  funnel,  and 
the  water  poured  upon  it.  In  its  passage  downward  the  water  dis- 
solves the  oil  and  passes  out  impregnated  with  the  odorous  substance. 
The  presence  of  undissolved  floating  oily  drops  in  the  finished  prepa- 
ration has  constituted  one  of  the  greatest  objections  to  this  process. 
It  is  an  improvement  to  insert  a  plug  of  dry  cotton  in  the  throat  of 

1  Chlorine  water  will  be  found  among  the  reagents  (see  Chapter  LXII;  an-  also  Liquor  Chlori 
Compositus,  Purt  III). 
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the  funnel  before  placing  the  saturated  cotton  in  position ;  this  prevents 
the  oily  drops  which  may  escape  solution  from  being  carried  down  by 
the  water  as  it  percolates  through.  Too  much  care  cannot  be  exercised 
in  selecting  the  volatile  oils,  which  should  be  fresh  and  of  the  best 
quality. 


Official  Waters  Made  by  Filtration  Through  an  Absorbent  Powder 


Title 

Proportion 

Use  and  Dose 

Aqua  Anisi 

Camphor® 

Cinnamomi 

Fceniculi 
Menthse  Piperita 

Mentha  Viridia 

0.2  per  cent,  by  volume  of  Oil  of  Anise     Pleasant  vehicle,  f  3 iv  (15  mils) 
0.8  per  cent,  of  Camphor  dissolved  with  |  Mild  antispasmodic,  f  Siiss   (10 

the  aid  of  0.8  per  cent,  of  Alcohol;         mils) 

the  Alcohol  is  allowed  to  evaporate 

during  the  process 
0.2  per  cent,  by  volume  of  Oil  of  Cinna-     Pleasant  vehicle,  f  5  iv  (15  mils) 

mon 
0.2  per  cent,  by  volume  of  Oil  of  Fennel     Pleasant  vehicle,  f  3  iv  (15  mils) 
0.2  per  cent,  by  volume  of  Oil  of  Pepper-   Pleasant  vehicle,  i  3  iv  (15  mils) 

mint 
0.2  per  cent,  by  volume  of  Oil  of  Spear-     Pleasant  vehicle,  f  3iv(15  mils) 

mint 

6.  Distillation. — This  is  the  best  process  for  preparing  medicated 
waters,  and  should  be  used  wherever  practicable.  If  the  fresh  drug 
can  be  procured,  it  should  always  be  used  in  preference  to  that  which 
has  been  dried,  because  in  the  process  of  desiccation  there  is  usually 
a  loss  of  the  agreeable  volatile  constituents.  Metallic  distillatory 
apparatus  is  preferably  employed  (see  page  176).  If  the  drug  con- 
taining the  oil-cells  has  a  loose  structure  and  is  quickly  penetrated 
by  hot  water,  so  that  the  oil-cells  are  easily  ruptured,  the  drug  may 
be  introduced  without  previous  contusion  or  grinding;  it  will  usually 
be  found,  however,  most  economical  to  cut  or  grind  the  drug  coarsely. 
Most  distilled  waters  acquire  an  unpleasant  empyreumatic  odor  as 
soon  as  they  are  distilled;  this  passes  off  gradually  upon  exposure  to 
air,  if  care  has  been  taken  not  to  expose  the  drug  to  the  action  of 
direct  heat  during  distillation.  If  no  precautions  are  taken  to  protect 
the  drug  from  partial  burning,  the  odor  of  the  carbonized  substance 
will  always  be  noticeable  in  the  distilled  water,  rendering  the  product 
worthless.  Fig.  213  shows  a  copper  wire  cage  contrived  by  the  author 
to  obviate  the  difficulty  just  described;  the  surface  of  the  cage  is 
hemispherical;  it  rests,  after  being  partially  filled  with  the  drug,  upon 
the  flat  bottom  of  the  still,  and  thus  the  contact  of  the  substance  with 
the  heated  surface  is  avoided ;  the  meshes  of  the  cage  are  coarse  enough 
to  permit  the  free  passage  of  vapors  and  the  boiling  water  through 
them.  Although  distillation  by  the  use  of  steam  may  be  most  con- 
venient upon  the  large  scale,  Vuaflart  and  Machet  have  shown  that 
rose  and  orange  flower  waters  distilled  over  a  naked  fire  keep  better 
than  those  distilled  by  steam  heat. 

Preservation. — Distilled  waters  should  not  be  made  in  larger  quan- 
tities than  can  be  used  within  a  reasonable  time,  because  they  deteri- 
orate when  long  kept,  a  flocculent  precipitate  forming  in  them,  and 
ultimately  they  lose  all  traces  of  their  usually  agreeable  odor.  Micro- 
scopic plants  belonging  to  the  order  Conferva  will  often  be  found 
in  medicated  waters.  These  are  usually  tufts  of  articulated  filaments, 
propagated  by  very  minute  spores  from  the  atmosphere,  which  have 
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found  lodgement  in  the  water.  Their  presence  renders  the  medicated 
water  unsightly,  and  when  in  large  proportion  they  must  be  regarded 
as  injurious.  The  Pharmacopoeia  has  directed  the  use  of  recently 
boiled,  distilled  water  to  avoid,  as  far  as  possible,  the  presence  of  micro- 
organisms in  the  water  used.  The  sterilized  water  is  introduced  into 
a  sterilized  bottle  with  a  side  opening  (like  a  douche-bottle)  to  which 
a  sterilized  rubber  tube  with  a  pinchcock  is  attached,  and  the  bottle 
is  then  closed  with  a  pledget  of  sterilized  cotton.  The  organisms  and 
spores  originally  present  in  the  water  having  been  destroyed  by  the 
heat,  the  future  growth  of  confervse  is  prevented  by  the  interception 
of  the  spores  by  the  cotton.  It  usually  suffices,  however,  to  preserve 
the  medicated  water  in  small  bottles,  which  are  completely  filled, 
tightly  sealed,  and  kept  in  a  cool,  dark  place.  Alcohol  is  sometimes 
added  as  a  preservative,  but  this  generally  serves  its  purpose  for  only 
a  short  time,  as  it  cannot  be  added  in  sufficient  quantity  to  preserve 
the  water  permanently,  on  account  of  its  interference  with  the  thera- 
peutic action.  Glycerin  and  syrup  have  been  suggested  as  preserva- 
tives. In  the  writer's  experience  they  are  not  of  much  value,  for 
they  would  have  to  be  used  in  large  and  inadmissible  quantities. 
Official  Waters  Made  by  Distillation 


Title 

Proportion  of  material  used 

Use  and  Dose 

Aqua      Aurantii 

Florum 

Water    saturated    with    Oil    of 

Used  for  making  Orange  Flower 

Fortior 

Fresh  Orange  Flowers 

Water,  foii  (8  mils) 

Aurantii  Florum 

Stronger  Orange  Flower  Water, 

Mild   sedative  vehicle,  f3iv   (16 

Distilled  Water,  each,  1  vol. 

mils) 

Destillata 

750    parts    distilled    from     1000 
parts  of  water 

Solvent 

Destillata  Sterilisata 

Sterilized,  freshlv  distilled  water 

Solvent 

Hamamelidia 

Saturated     distillate     from     the 
bark,  twigs,  or  entire  shrub  of 
Hamamelis  with  the  addition 
of  15  per  cent.,  by  volume,  of 
Alcohol 

Used  as  a  lotion 

Ross  Fortior 

Water  distilled   in  contact   with 

Used    for    making    Rose    Water, 

fresh  Rose  flowers 

[Sii  (S  mils) 

Rosse 

Stronger    Rose    Water,    Distilled 
Water,  each,  1  vol. 

Pleasant  vehicle,  f5iv  (15  mils) 

The  U.  S.  P.  IX  has  introduced  the  following  general  process  for 
Waters  made  from  volatile  oils: 

AQU/E  AROMATIC/E.   U.  S.      Aromatic  Waters 

Aromatic  Waters,  when  prepared  from  volatile  oils,  are  intended  to 
be,  as  nearly  as  practicable,  saturated  solutions,  which  must  be  clear 
and  free  from  solid  impurities,  and,  unless  otherwise  directed,  should 
be  made  by  the  following  general  process: 

General  Process 

Metric  Old  form 

♦Volatile  Oil 2  mils  30  minima 

Purified  Talc 15  dm.  220  grains 

Distilled  Water,  recently  boiled 1000  mils  2  pints 

Triturate  the  volatile  oil  with  the  purified  talc,  add  the  recently 
boiled  distilled  water  gradually  with  continued  trituration,  filter,  and 
pass  the   filtrate  through   the  filter  repeatedly   until   the  Aromatic 
Water  is  perfectly  clear. 
20 
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If  preferred,  the  solution  of  the  volatile  oil  may  be  made  by  replacing 
the  purified  talc  by  purified  siliceous  earth,  or  by  pulped  filter  paper; 
or  a  solution  of  the  volatile  oil  may  be  prepared  with  recently  boiled 
distilled  water,  by  direct  addition  and  filtration,  after  shaking.  Aro- 
matic Waters  may  also  be  made  by  the  distillation  of  a  mixture  of  the 
drug  or  volatile  oil  with  water.  In  each  case  the  method  used  must 
yield  a  finished  product  which  meets  the  official  requirements  and 
corresponds  with  that  obtained  by  the  general  process.  Aromatic 
Waters  should  not  be  permitted  to  freeze. 

AQUA  AMYGDAL/E  AMAR/E.    U.  S.      Bitter  Almond  Water 
[Aq.  Amygd.  Amar.] 

Metric  Old  form 

♦Oil  of  Bitter  Almond 1  mil  15  minims 

Distilled  Water,  recently  boiled 999  mils  2  pints 

To  make 1000  mils  2  pints 

Dissolve  the  oil  of  bitter  almond  in  the  recently  boiled  distilled 
water  by  agitation,  and  filter. 

Note. — Bitter  Almond  Water  contains  a  mere  trace  of  hydrocyanic 
acid  and  differs  from  the  preparation  of  the  same  name,  recommended 
by  the  International  Protocol,  1906,  which  contains  0.1  per  cent,  of 
hydrocyanic  acid. 

Average  dose. — 1  fluidrachm  (4  mils). 

AQUA  ANISI.   U.  S.      Anise  Water 
[Aq.  Anisij 

Metric  Old  form 

*Oll  of  Anise 2  mils  30  minims 

Purified  Talc 15  Qm.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oil  with  the  purified  talc,  add  the  recently  boiled  dis- 
tilled water  gradually,  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Water  is  perfectly  clear. 

Average  dose. — 4  fluidrachms  (15  mils). 

AQUA  AURANTII  FLORUM.   U.  S.      Orange  Flower  Water 
[Aq.  Aurant.  Flor.] 

Metric  Old  form 

♦Stronger  Orange  Flower  Water 500  mils  8  fl.  oi. 

Distilled  Water,  recently  boiled,  each,  one  volume, 


To  make 1000  mils  l  pint 

Mix  them  immediately  before  use. 

Orange   Flower  Water  complies  with    the  tests  for  identity  and    purity  given  under 
Aqua  Auranlii  Florum  Furtuir. 

U.  S.  P.  Preparations.  -Syrupus  Aurantii  Florum;  Syrupus  Lactucarii. 
N.  F.  Preparations. — -Liquor  aypophoephitum  Compositus;  Liquor  Phosphatum 
Compositus;  .Syrupus  I-Vrri  Hvpopliosphitis;  Syrupus  Ferri  Protochloridi. 

Average  dose. — £  fluidrachms  (16  mils). 
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AQUA   AURANTII   FLORUM    FORTIOR.   U.  S.      Stronger  Orange    Flower 

Water 

[Aq.  Aurant.  Flor.  Fort.] 

The  saturated  aqueous  distillate  prepared  by  distilling  the  fresh 
flowers  of  Citrus  Aurantium  amara  Linne  (Fam.  Rutacece)  with  water. 
Preserve  it  in  bottles  stoppered  with  a  pledget  of  purified  cotton  and 
in  a  dark,  cool  place. 

Official  Description. — Colorless  and  clear  or  only  faintly  opalescent. 

Odor,  Taste,  and  Reaction. — Possesses  a  strong  and  pleasant  odor  and  taste  of  orange 
blossoms;  neutral  or  only  slightly  acid  to  litmus. 

Impurities  and  Tests  for  Impurities. — Free  from  empyreuma,  mustiness,  or  mucoid 
growths. 

Residue. — 100  mils,  when  evaporated  to  dryness  on  a  water  bath  and  the  residue  sub- 
sequently dried  in  an  oven  to  constant  weight  at  100°  C.  (212°  F.),  yields  not  more 
than  0.001  Gm.  of  residue. 

Metallic  Impurities. — This  residue  gives  no  reaction  with  hydrogen  sulphide  T.S.  or 
with  sodium  sulphide  T.S. 

U.  S.  P.  Preparations. — Aqua  Aurantii  Florum;  Syrupus  Calcii  Lactophosphatis ; 
Trochisci  Acidi  Tannici. 

N.  F.  Preparations. — Elixir  Amygdalae  Compositum;  Elixir  Aurantii  Amari; 
Elixir  Glycyrrhizae  Aquosum. 

Average  dose. — 2  fluidrachms  (8  rails). 

AQUA  CAMPHOR/E.   U.  S.      Camphor  Water 

[Aq.  Camph. 

Metric  Old  form 

♦Camphor 8  dm.  117  grains 

Alcohol 8  mils  123  minima 

Purified  Talc 15  dm.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  camphor  with  the  alcohol  in  a  mortar,  add  the  puri- 
fied talc;  continue  the  trituration  until  the  alcohol  has  evaporated  and 
add  the  recently  boiled  distilled  water.  Filter  the  mixture,  and  pass 
the  filtrate  repeatedly  through  the  filter  until  the  Camphor  Water  is 
perfectly  clear. 

N.  F.  Preparations. — Mistura  Camphorae  Acida;  Mistura  Camphorae  Aromatica. 

Average  dose. — 2x/i  fluidrachms  (10  mils). 

AQUA  CHLOROFORMI.   U.  S.      Chloroform  Water 
[Aq.  Chlorof.] 
♦Chloroform, 
Distilled  Water,  recently  boiled,  each,  a  sufficient  quantity. 

To  a  convenient  quantity  of  recently  boiled  distilled  water,  contained 
in  a  dark  amber-colored  bottle,  add  enough  chloroform  to  maintain 
a  slight  excess  of  the  chloroform  after  the  contents  have  been  repeatedly 
and  thoroughly  shaken.     Preserve  it  in  a  cool,  dark  place. 

When  Chloroform  Water  is  required  for  use,  pour  off  the  needed 
quantity,  refill  the  bottle  with  recently  boiled  distilled  water  and 
saturate  it  by  thorough  agitation,  taking  care  that  there  be  always  an 
excess  of  chloroform  present. 
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Because  of  the  preservative  action  of  Chloroform,  the  Water  is  added  to  a  menstruum 
in  a  number  of  preparations.  Decomposition  is  thus  avoided  and  the  Chloroform  is 
afterwards  evaporated  during  the  concentration  of  the  percolate.  It  is  used  in  this 
manner  in  the  following  preparations: 

U.  S.  P.  Preparations.— Extractum  Glycyrrhizae  Purum;  Fluidextractum  Glyc- 
yrrhizae. 

N.  F.  Preparations. — Extractum  Ergots  Aquosum;  the  Fluidglycerates. 

Average  dose. — 4  fluidrachms  (15  mils). 


AQUA  CINNAMOMI.  U.  S.      Cinnamon  Water 
[Aq.  Cinnam.] 

Metric  Old  form 

•OH  of  Cinnamon 2  mils  30  minim* 

Purified  Talc 15  Qm.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oil  with  the  purified  talc,  add  the  recently  boiled  dis- 
tilled water  gradually,  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Water  is  perfectly  clear. 

U.  S.  P.  Preparations. — Infusum  Digitalis;  Mistura  Cretae. 

N.  F.  Preparations. — Mistura  Guaiaci;  Syrupus  Cinnamomi;  Syrupus  Ipe- 
cacuanha? et  Opii;  Tinctura  Ferri  Pomata;  Tinctura  Rhei  Aquosa. 

Average  dose. — 4  fluidrachms  (15  mils). 

AQUA  CREOSOTI.  U.  S.      Creosote  Water 
[Aq.  Creosot.j 

Metric  Old  form 

♦Creosote 10  mils  154  minims 

Distilled  Water,  recently  boiled 990  mils   31  fl.  oz.  320  min. 

To  make 1 000  mils  2  pints 

Agitate  the  creosote  vigorously  with  the  recently  boiled  distilled 
water  and  filter,  returning  the  filtrate  to  the  filter  until  it  is  perfectly 
clear.  This  preparation  must  not  be  dispensed  unless  it  has  been 
recently  prepared. 

Average  dose. — 2J/2  fluidrachms  (10  mils). 

AQUA  DESTILLATA.   U.  S       Distilled  Water 
[Aq.  Dest.] 

Water  |H20  =  18.0161  purified  by  distillation. 

Water 1 000  Vol. 


To  make 750  Vol. 

Distil  the  water  from  a  Buitable  apparatus  provided  with  a  block- 
tin  or  glass  condenser.  Collect  the  first  1()0  volumes  and  reject  this 
portion.  Then  collect  750  volumes  and  keep  the  Distilled  Water  in 
glass-stoppered  bottles,  which  have  beeo  rinsed  with  hot  distilled 
water  immediately  before  being  filled. 

For  the  U.  S.  P.  IX  standards  and  tests  for  Distilled  Water  see  Part  III. 
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AQUA  DESTILLATA  STERILISATA.   I  .  S.      Sterilized  Distilled  Water 

[Aq.  Dest.  Steril.] 
Water,  freshly  distilled,  a  sufficient  quantity. 

Transfer  the  necessary  quantity  of  freshly  distilled  water  to  a  flask 
of  hard  glass  of  sufficient  size  which  has  previously  been  cleansed  and 
sterilized  as  described  under  Sterilization.  Close  the  mouth  of  the 
flask  with  a  pledget  of  sterilized  purified  cotton,  boil  the  contents 
for  thirty  minutes  and  allow  the  water  to  cool  without  removing  the 
cotton  plug.  Finally  protect  the  mouth  of  the  flask  and  the  cotton 
pledget  from  infection  through  dust  by  wrapping  the  top  of  the  flask 
tightly  with  paper. 

Sterilized  Distilled  Water  should  be  used  within  forty-eight  hours 
after  its  preparation. 

It  is  necessary  to  carry  out  the  details  of  this  process  with  great 
exactness,  if  the  product  is  to  be  satisfactory.  Freshly  distilled  water 
is  directed  because  water  is  likely  to  contain  many  microorganisms 
even  a  few  hours  after  distillation  and  these,  even  if  afterwards 
destroyed  in  the  sterilization  process,  render  the  water  unfit  for  use. 

A  "hard"  or  so-called  "non-soluble"  glass  flask  is  directed,  as  the 
ordinary  glass  flask  is  slightly  soluble  in  boiling  water  and  if  used 
would  partially  dissolve  in  the  water.  Under  these  conditions  the 
sterilized  water,  when  cold,  would  be  found  to  contain  numerous 
crystals  of  silicates  and  the  water  could  not  be  used  as  a  solvent 
for  hypodermic  or  intravenous  injections. 


AQUA  FUNICULI.   U.  S.      Fennel  Water 

[Aq.  Foenic] 

Metric  Old  form 

♦Oil  of  Fennel 2  mils  30  minims 

Purified  Talc IS  Gm.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oil  with  the  purified  talc,  add  the  recently  boiled  dis- 
tilled water  gradually,  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Water  is  perfectly  clear. 

Average  dose. — 4  fluidrachms  (15  mils). 


AQUA    HAMAMELIDIS.   I  .  S       Hamamelis    Water 
[Aq.  Hamam.     Witch  Hazel  Water    Distilled  Extract  of  Witch  Hazel) 

A  saturated  aqueous  liquid  obtained  by  distilling  with  steam  or 
water  the  bark,  twigs,  smaller  stems  or  the  entire  shrub  of  Hamnmclis 
virginiana  Linne  (Fam.  Hamamelidaccce)  collected  in  the  autumn,  and 
adding  150  mils  of  alcohol  to  each  850  mils  of  distillate.  Preserve  it 
in  tightly  closed  containers  in  a  cool  place. 

Official  Description. — A  clear  and  colorless,  or  not  more  than  faintly  opalescent  or 
slightly  yellowish  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  characteristic  odor  and  taste;  neutral  or  only 
faintly  acid  to  litmus. 

Specific  Qravity.— 0.979  to  0.982  at  25°  C.  (77°  F.). 
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Impurities  and  Tests  for  Impurities. — It  must  be  free  from  mucoid  or  fungous  growths 
ind  must  not  have  an  acetous  odor. 

Metallic  Impurities. — It  gives  no  reaction  with  hydrogen  sulphide  T.S.  or  with  sodium 
sulphide  T.S. 

Dissolved  Impurities  — Evaporate  100  mils  of  Hamamelis  Water  to  dryness  on  a  water 
hath;  not  more  than  0  025  Gm    of  residue  remains. 

■'lablehyde  — Add  8  drops  of  an  aqueous  solution  of  resorcinol  (1  in  200)  to  5  mils 
of  Hamamelis  Water  and  then  carefully  pour  this  upon  5  mils  of  sulphuric  acid,  con- 
tained in  a  tost  tube,  in  such  a  manner  that  the  two  liquids  do  not  mix.  After  standing 
f<.r  tliree  minutes  a  rose-red  ring  does  not  appear  at  the  line  of  contact  of  the  liquids 
nor  does  a  distinct  white  layer  appear  above  this  zone. 

Methyl  Alcohol — Ten  mils  of  Hamamelis  Water  gives  no  reaction  for  methyl  alcohol 
when  tested  as  directed  under  Alcohol  for  the  detection  of  methyl  alcohol. 

Alcohol  Content. — It  contains  not  less  than  14  per  cent,  of  absolute  alcohol,  by 
volume,  when  estimated  as  directed  under  Determination  of  alcohol  in  official  prepara- 
tions (see  U.  S.  P.  Test  No.  14,  Chapter  LXII). 


AQUA  MENTH/E  PIPERITVE.   U.  S.      Peppermint  Water 

[Aq.  Menth.  Pip.] 

Metric  Old  form 

♦Oil  of  Peppermint 2  mils  30  minims 

Purified  Talc 15  Gm.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oil  with  the  purified  talc,  add  the  recently  boiled  dis- 
tilled water  gradually,  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Water  is  perfectly  clear. 

N.  F.  Preparation. — Liquor  Sodae  et  Mentha?  (Alternative  with  Spearmint  Water). 

Average  dose. — 4  fluidrachms  (15  mils). 


AQUA   MENTH/E   VIRIDIS.   U.S.      Spearmint   Water 
[Aq.  Menth.   Vir.] 

Metric  Old  form 

♦Oil  of  Spearmint 2  mils  30  minima 

Purified  Talc 15  Om.  220  grains 

Distilled  Water,  recently  boiled,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oil  with  the  purified  talc,  add  the  recently  boiled  dis- 
tilled water  gradually,  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Water  is  perfectly  clear. 

N.  F.  Preparation. — Liquor  Sodae  et  Menthse. 

Average  dose. — 4  fluidrachms  (15  mils). 


AQUA  ROS/E.    I  .  S       Rose  Water 

[Aq.  Ros.] 
♦Stronger  Rose  Water, 
Distilled  Water,  recently  boiled,  each,  one  volume. 

Mix  them  immediately  before  use. 

Bo  •    Writer  complies  with  the  tests  for  identity  and  purity  described  under  Aqua 
Fortior. 

N.  F.  Preparations. — Linimentum  TerebinthiluB  Aceticum;  Mistura  Ferri  Com- 
posita. 
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AQUA  ROS/E  FORTIOR.  U.  S.      Stronger  Rose  Water 
[Aq.  Ros.  Fort.] 

The  saturated  aqueous  distillate  prepared  by  distilling  the  fresh 
flowers  of  Rosa  centifolia  Linne  (Fam.  Rosacea)  with  water.  Preserve 
it  in  bottles  stoppered  with  a  pledget  of  purified  cotton,  in  a  cool, 
dark  place. 

Official  Description. — Colorless  and  clear. 

Odor,  Taste,  and  Reaction. — Possesses  a  strong  and  pleasant  odor  and  a  taste  of 
fresh  rose  blossoms;  neutral  or  only  slightly  acid  to  litmus. 

Impurities  and  Tests  for  Impurities. — Free  from  empyreuma,  mustiness  or  mucoid 
growths. 

Residue. — 100  mils,  when  evaporated  to  dryness  on  a  water  bath  and  the  residue 
subsequently  dried  in  an  oven  to  constant  weight  at  100°  C.  (212°  F. )  yields  not  more 
than  0.001  Gm.  of  residue. 

Metallic  Impurities. — It  gives  no  reaction  with  hydrogen  sulphide  T.S.  or  with  sodium 
sulphide  T.S. 

U.  S.  P.  Preparations. — Aqua  Rosse;  Unguentum  Aquae  Rosae. 
N.  F.  Preparation. — Confectio  Rosae. 


AQUA  PHENOLATA.   N.  F.     Phenolated  Water 

[Aq.  Phenol.     Carbolic  Acid  Water    Phenoli  Solltio,  P.  I.] 

Metric  Old  form 

Liquefied  Phenol 22  mils  338  min. 

Distilled  Water 978  mils  31  fl.  oz.  142  min. 


To  make 1 000  mils  2  pints 

Mix. 

Waters  Official  in  the  British  Pharmacopoeia 


Titles 


Processes 


Aqua  Anethi 
Anisi 

Aurantii  Floris 
Camphorae 

Carui 

Chloroformi 
Cinnamomi 
Destillata 
Fooniculi 
Laurocerasi 
(Cherry- Laurel) 
Mentha?  Piperita? 
Mentha  Viridis 
Rosee 


Saturated  aqueous  distillate  from  Dill  Fruit  ' 

Saturated  aqueous  distillate  from  Anise  Fruit l 

Saturated   aqueous  distillate    from    fresh  flowers  of  the  Bitter  Orange 

1  Gm.  of  Camphor  dissolved  in  2  mils  of  Alcohol  and  the  solution  mixed 

with    enough    distilled  water  to  make  1000  mils 
Saturated  aqueous  distillate  from  Caraway  Fruit  ' 
2.5  per  cent.,  by  volume,  of  Chloroform 
Saturated  aqueous  distillate  from  Cinnamon  Bark  ' 
Water  distilled  from  good  natural  potable  water 
Saturated  aqueous  distillate  from  Fennel  Fruit  l 
Aqueous  distillate  from  Cherry  Laurel  Leaves  and  containing  0.1  per  cent., 

by   weight,    of   hydrocyanic  acid 
Saturated  aqueous  distillate  from  Oil  of  Peppermint  ' 
Saturated  aqueous  distillate  from  Oil  of  Spearmint  l 
Saturated  aqueous  distillate  from  fresh  roses  (Rosa  damasrena) 


1  These  waters  may  be  prepared  by  triturating  the  corresponding  oil  with  twice  its  weight  of 
calcium  phosphate,  adding  500  volumes  of  distilled  water  and  filtering. 

Liquores     Solutions 

Under  this  head  the  U.  S.  Pharmacopoeia  places  all  aqueous  solu- 
tions of  non-volatile  substances  except  such  as  naturally  form  separate 
distinctive  classes,  as  the  syrups,  infusions,  and  decoctions. 

This  classification  is  adopted  only  in  the  U.  S.  Pharmacopoeia,  the 
British  standard  embracing,  in  addition,  gaseous  and  saccharine  solu- 
tions, as  Liquor  Ammonise,  Liquor  Calcis  Saccharatus,  etc.,  while  the 
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German  Pharmacopoeia  does  not  adopt  any  definite  method,  solutions 
of  volatile  and  non- volatile  substances  both  being  in  the  class  Aquse 
and  also  in  the  class  Liquores,  Aqua  Rosse  and  Aqua  Plumbi  together, 
and  Liquor  Ammonii  Caustici  and  Liquor  Natri  Caustici  in  the  same 
class.  Liquor  Formaldehydi  was  added  to  this  class  in  the  U.  S.  P. 
(8th  Rev.)  as  upon  heating,  paraformaldehyde,  a  solid  substance, 
is  formed. 

The  official  solutions  constitute  a  most  interesting  group  of  prepara- 
tions. They  are  usually  very  active  medicinal  agents,  and  some  of 
them  are  powerful  poisons.  The  number  of  solutions  official  in  the 
U.  S.  P.  IX  is  twenty-five;  the  number  in  the  N.  F.  IV  is  fifty-two.  The 
following  tables  exhibit  in  condensed  form  a  view  of  the  class  Liquores, 
arranged  alphabetically  in  two  classes:  1.  Simple  aqueous  solutions, 
in  which  the  solid  dissolved  is  not  altered  in  any  respect,  except  so 
far  as  depends  upon  its  external  form.  2.  Chemical  aqueous  solutions, 
or  those  in  which  the  properties  of  the  dissolved  body  or  bodies  are 
changed  by  chemical  action  or  heat  (see  page  211). 

LIQUORES,  U.  S.  P.  IX 
1.  Simple  Solutions  (aqueous) 

Liquor  Acidi  Arsenosi 0.975  to  1.025  per  cent.  A92O3.  5  per  cent. diluted  HC1 

Arseni  et  Hydrargyri  Iodidi 0  95  to  1.05  per  cent.  ASI3,  0  95  to  1.05  per  cent.  Hgla 

Calcis Not  less  than  0.14  per  cent.  Ca(OH)2 

Cresolis  Compositus 50  per  cent.  Cresol  with  Linseed  Oil  Soap 

Hypophysis   Water-soluble  principles  extracted  from   the  posterior 

lobe  of  the  pituitary  body  and  standardized 

Iodi  Compositus From  4.8  to  5.2  per  cent.  I  and  9.8  to  10.2  per  cent.  KI 

Plumbi  Subacetatis  Dilutus 4  per  cent,  of  Solution  of  Lead  Subacetate 

Potassii  Hydroxidi Not  less  than  4.5  per  cent,  of  KOH       • 

Sodii  Arsenatis 0.975  to  1.025  per  cent.  Exsiccated  Sodium  Arsenate 

Sodii  Chloridi  Physiologicus 8.5  Gm.  Sodium  Chloride  in  1000  mild  of  freshly  dis- 
tilled water  and  the  solution  sterilized 

Sodii  Glycerophosphatis 50  per  cent.  Anhydrous  Sodium  Glycerophosphate 

Sodii  Hydroxidi Not  less  than  4.5  per  cent,  of  NaOH 

2.  Chemical  Solutions  (aqueous) 

Liquor  Ammonii  Acetatis 7  per  cent.  Ammonium  Acetate  (Ammonium  Carbonate 

with  Diluted  Acetic  Acid) 

Ferri  Chloridi Ferric  Chloride,   corresponding   to   from   10  to   11  per 

cent,  of  Iron  (Made  from  Iron,  HC1,  HNO3,  and 
Distilled  Water) 

Ferri  et  Ammonii  Acetatis 4  per  cent,  by  volume  of  Tincture  of  Ferric  Chloride  in 

Diluted  Acetic  Acid.  Solution  of  Ammonium  Acetate, 
Aromatic  Elixir,  Glycerin,  and  Water 

Ferri  Subsulphatis Basic  Ferric  Sulphate,  corresponding  to  from  13  to  14 

per  cent,  of  Iron  (Made  from  Ferrous  Sulphate, 
H2SO4,  HNO3,  and  Distilled  Water) 

Ferri  Tersulphatis Normal  Ferric  Sulphate,  corresponding  to  from  9.5  to 

10.5  per  cent,  of  Iron  (Made  from  Ferrous  Sulphate, 
H2S04l  HNO3,  and  Distilled  Water) 

Formaldehydi       37  per  cent,  by  weight  ol  CH2O 

Hydrogcnii  Dioxidi 3  per  cent,  by   weight    U-2^2-  corresponding  to  not  less 

than  10  volumes  of  available  oxygen 

Magnesii  Citratis Magnesium  Citrate,  corresponding  to  not  less  than  1.5 

Qm.  of  MgO  in  100  mill  Of  Solution  (Made  from 
Magnesium  Carbonate,  Citric  Acid,  Syrup,  Oil  of 
Lemon,  Sodium  or  PotaasiumBicarbonate,  and  Water) 

Plumbi  Subacetatis Lead  Subacetate  corresponding  to  not  less  than  18  per 

cent,  nf  Lead  (Made  fr Lead  Acetate,  Lead  Oxide, 

and  Distilled  water) 

Potassii  Arsenitis Potassium  Arsenite  corresponding  to  from  0.975  to  1.025 

?er    cent,    "I     \  l!( '3    (Made    from  Arsenic   Trioxide, 
<>t.i   -ium     Bicarbonate,     Compound     Tincture    of 

I  ■  ender,  and  Distilled  water 

Potassii  Citratis B  per  cent,  anhydrous  Potassium  Citrate  (Made  from 

Potassium    Bicarbonate,  Citric  Acid,  and  Distilled 

Water) 
Sodas  Chlorinate 2.5  pet  cent,  by  weight  of  available  Chlorine  (Made 

from  Chlorinated  Lome,  Monobydrated  Sodium  Car- 

bonate,  ""■!  VI  ate?) 
Zinci  Chloridi 48.fi   to  62   per  cent,  by    weight    Zinc  Chloride  (Made 

from  /.in'.  Nitric   Acid,  Precipitated  Zinc  Carbonate, 

I I  CI.  and  Distilled  Water) 
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LIQUORES,  N.   F.   IV 

1.  Simple  Solutions  (aqueous) 

Liquor  Antisepticus Solution  of   Boric   Acid,   Thymol,   Eucalyptol,   Methyl 

Salicylate,  Oil  of  Thyme,  Menthol,  Sodium  Salicylate 
and  Sodium  Bcnzoate  with  30  per  cent,  by  volume 
of  Alcohol 

Antisepticus  Alkalinus Solution  of  Potassium  Bicarbonate,  Sodium  Benzoate, 

Sodium  Borate,  Thymol,  Eucalyptol,  Oil  of  Pepper- 
mint, and  Methyl  Salicylate,  with  0  per  cent,  of 
Alcohol  and  15  per  cent,  of  Glycerin  by  volume,  the 
whole  colored  red  with  Cudbear 

Bismuthi Bismuth  and  Sodium  Tartrate,  corresponding  to  about 

1.6  Gm.  of  Bismuth  Oxide  in  each  100  mils  of  Solu- 
tion (Made  from  Glycerite  of  Bismuth,  Alcohol  and 
Water) 

Bromi 8.3  per  cent,  by  volume  of  Bromine  with  Potassium 

Bromide  and  Water 

Carmini 6.5  Gm.  of  Carmine  in  100  mils,  using  Ammonia  Water, 

Glycerin,  and  Water 

Cocci 6.5  Gm.  of  Cochineal  in  100  mils,  extracted  with  the 

aid  of  Potassium  Carbonate,  Alum,  Potassium  Bitar- 
trate,  Glycerin,  Alcohol,  and  Water 

Ferri  Hypophosphitis 16.5  Gm.  of  Ferric  Hypophosphite  in  100  mils,  with 

Potassium  Citrate,  Glycerin  and  Water 

Gutta?  Perchffi 15  Gm.   of  Gutta  Percha  in   100  mils  of  Chloroform, 

clarified  by  Lead  Carbonate  sedimentation 

Hydrargyri  et  Potassii  Iodidi About  1  per  cent.  Hgl2  and  0.8  per  cent.  KI 

Hydrastinse  Compositus About  0.3  per  cent,  of  Hydraatine  Hydrochloride  with 

Aluminum  Chloride,  Calcium  Chloride,  Macnesium 
Chloride,  Potassium  Chloride,  Glycerin  and  Dis- 
tilled Water 

Hypophosphitum Made  from  Calcium,  Sodium  and  Potassium  Hypo- 
phosphites  with  Hypophosphorous  Acid  and  Dis- 
tilled Water 

Hypophosphitum  Compositus Made     from     Calcium,     Potassium,     Sodium,     Ferric, 

Manganese,  and  Quinine  Hypophosphites,  Strych- 
nine and  Potassium  Citrate,  with  Hypophosphorous 
Acid,  Orange  Flower  Water,  Glycerin  and  Distilled 
Water 

Iodi  Phenolatus Made   from   Compound   Solution  of   Iodine,   Liquefied 

Phenol,  Glycerin,  and  Water  -•> 

Magnesii  Sulphatis  Eflervescena 25  Gm.  Magnesium  Sulphate  in  350  mils,  with  Citrio 

Acid,  Syrup  of  Citric  Acid,  Potassium  Bicarbonate 
and  Distilled  Water 

Pancreatini 1.75  Gm.  of  Pancreatin  in  100  mils,  with  Sodium  Bicar- 
bonate, Glycerin,  Compound  Spirit  of  Cardamom, 
Alcohol,  Magnesium  Carbonate,  Sodium  Chloride, 
and  Distilled  Water,  with  Chloroform  as  a  preserva- 
tive 

Pepsini 5  per  cent,   by  volume   of  Glycerite   of   Pepsin   with 

•  Hydrochloric  Acid,  Glycerin  and  Distilled  Water 

Pepsini  Antisepticus 5  Gm.  of  Pepsin  in  100  mils,  with  Menthol,  Eucalyptol, 

Methyl  Salicylate,  Alcohol,  Glycerin,  Diluted  Hydro- 
chloric Acid  and  Distilled  Water 

Pepsini  Aromaticus 1.75  Gm.  of  Pepsin  in  100  mils,  with  Oils  of  Cinnamon, 

Pimenta,  and  Clove,  Alcohol,  Hydrochloric  Acid, 
Glycerin  and  Distilled  Water 

Phosphori 0.07   Gm.   of  Phosphorus  in    100   mils,    with    Spirit   of 

Peppermint,  Glycerin  and  Dehydrated  Alcohol 

Picis  Alkalinus 25  Gm.  of  Tar  in  100  mils,  with  Potassium  Hydroxide 

and  Water 

Picis  Carbonis Made  from  Coal  Tar,  Quillaja  and  Alcohol 

Sod®  et  Mentha 5  Gm.  of  Sodium  Bicarbonate  in  1H0  mils,  with  Aro- 
matic Spirit  of  Ammonia  and  Spearmint  or  Pepper- 
mint Water 

Sodii  Arsenatis,  Pearson 0.1  per  cent,  of  Exsiccated  Sodium  Arsenate  in  Dis- 
tilled Water  (Note:  This  is  one-tenth  the  strength 

of  the  U.  S.  P.  Solution  of  Sodium  Arsenate' 

Sodii  Boratis  Compositus Made    from     Sodium     Borate,     Sodium     Bicarbonate, 

I     inched  Phenol,  Glycerin  and  Water 

Sodii  Phosphatis  Compositus 100  Gm.  of  Sodium  Phosphate  La  UK)  mils,  with  Citric 

Acid,  Glycerin  and  Distilled  Water 

Zinci  et  Alumini  Compositus Made  from  Zinc  Sulphate,  Aluminum  Sulphate,  Beta- 

naphthol,  Oil  of  Thyme,  and  Water 

Zinci  ot  Ferri  Compositus Made  from  Zine  Sulphate,   Ferrous  Sulphate,  Copper 

Sulphate,  Betanapnthol,  Oil  of  Thyme,  Hypophos- 
phorous Acid,  and  Water 
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2.  Chemical  Solutions  (aqueous) 

Liquor  Alumini  Acetatis 1.5  to  5.5  Gm.  neutral  Aluminum  Acetate  in  100  mils 

(Made  from  Lead  Acetate,  Aluminum  Sulphate  and 
Water) 

Alumini  Acetico-Tartratis Made  from  Ammonium  Alum,  Monohydrated  Sodium 

Carbonate, Glacial  Ace  tic  Acid, Tartaric  Acid  and  Water 

Alumini  Subacetatis 7.5  to  S  per  cent.  Basic  Aluminum  Acetate  (Made  from 

Aluminum  Sulphate,  Acetic  Acid,  Precipitated  Cal- 
cium Carbonate  and  Water) 

Ammonii  Citratis About  14.5  per  cent.  Ammonium  Citrate  (Made  from 

Citric  Acid,  Ammonia  Water  and  Distilled  Water) 

Arsenicalis,  Clemens Arsenic  in  combination,  corresponding  to  about  1  per 

cent,  of  A.=2(  *3  (Made  from  Arsenic  Trioxide,  Potas- 
sium Bicarbonate,  Bromine  and  Water) 

Auri  et  Arseni  Bromidi Made  from  Arsenic  Trioxide,  Bromauric  Acid,  Bro- 
mine, and  Water 

Calcis  Sulphurate Made    from    Calcium    Oxide,    Sublimed    Sulphur,    and 

Water 

Chlori  Compositus 0.35  Gm.  of  available  chlorine  in   100  mils  (Made  from 

Potassium  Chlorate,  Hydrochloric  Acid,  and  Dis- 
tilled Water) 

Ferri  Acetatis About  31  per  cent.  Anhydrous  Ferric  Acetate  corre- 
sponding to  about  7.5  per  cent,  of  Iron  (Made  from 
Solution  of  Ferric  Sulphate,  Glacial  Acetic  Acid, 
Ammonia  Water  and  Distilled  Water) 

Ferri  Albuminati Made    from    Egg    Albumen,    Solution    of    Ferric    Oxy- 

chloride,  Sodium  Citrate,  Aromatic  Elixir,  Alcohol, 
and  Distilled  Water 

Ferri  Citratis Ferric  Citrate,  corresponding  to  not  less  than  7.25  per 

cent,  of  Iron  (Made  from  Solution  of  Ferric  Sulphate, 
Citric  Acid,  Ammonia  Water  and  Water) 

Ferri  Nitratis Ferric  Nitrate,  corresponding  to  not  less  than  1.3  per 

cent,  of  Iron  (Made  from  Solution  of  Ferric  Sulphate, 
Ammonia  Water,  Nitric  Acid  and  Distilled  Water) 

Ferri  Oxychloridi Made    from    Solution    of    Ferric    Chloride,    Ammonia 

Water,  Glycerin,  Hydrochloric  Acid  and  Distilled 
Water 

Ferri  Oxysulphatis Made  from  Ferrous  Sulphate,  Nitric  Acid  and  Dis- 
tilled Water 

Ferri  Peptonati Made  from  Egg  Albumen,  Pepsin,  Hydrochloric  Acid, 

Sodium  Citrate,  Solution  of  Ferric  Oxyehloride, 
Alcohol,  Syrup,  Glycerin,  Oil  of  Orange,  Acetic  Ether, 
Vanillin,  Sodium  Hydroxide  and  Distilled  Water 

Ferri  Peptonati  et  Mangani Made  from  the  same  ingredients  as  Solution  of  Iron 

Peptonate  but  with  the  addition  of  Soluble  Manga- 
nese Citrate 

Ferri  Protochloridi Made  from  Iron  (Metallic),  Hydrochloric  Acid,  Glyc- 
erin, and  Distilled  Water,  with  Diluted  Hypophos- 
phorous  Acid  as  a  preservative 

Ferri  Salicylatis Made  from  Sodium  Salicylate,  Tincture  of  Ferric  Citro- 

Chloride,  Ammonium  Carbonate,  Citric  Acid, 
Methyl  Salicylate,  Glycerin  and  Distilled  Water 

Hydrargyri  Nitratis From  58  to  62  per  cent.  Anhydrous  Mercuric  Nitrate 

and  abcut  11  per  cent,  free  Nitric  Acid  (Made  from 
Red  Mercuric  Oxide,  Nitric  Acid,  and  Distilled  Water 

Phosphatum  Acidus Made  from  Precipitated  Calcium  Carbonate,  Magnesium 

Carbonate,  Phosphoric  Acid  and   Distilled   Water 

Phosphatum  Compositus Made    from    Precipitated   Calcium    Carbonate,    Ferric 

Phosphate,  Ammonium  Phosphate,  Potassium  Bicar- 
bonate, Sodium  Bicarbonate,  Citric  Acid  Glycerin, 
Phosphoric  Add,  Orange  Flower  Water  and  Dis- 
tilled Water 

Potassm  Chlorinatse Made  from   potassium  Carbonate,  Chlorinated  Lime 

and   V 
Soil u  Citratis About  2.5  per  Cent.  Sodium  Citrate  (Made  from  Citrio 

Acid,  Sodium  Bicarbonate,  and  Distilled  Water) 
Bodii  Citro-Tartratis  Eff ervescens Made  from  Sodium  Bicarbonate,  Tartaric  Acid,  Citric 

\ei,|,   Syrup  of  Citrio   Acid,  and    Distilled   Water 

Strychnine  Acetatis 0.178  Gm,   of  Strychnine   in    loo   mils,   with    Diluted 

\eeii,  \ei,|.  Uoohol,  '  Compound  Tincture  of  Carda- 
mom, and   I  Kstilled   Water 

The  official  solutions  v:irv  so  greatly  in  tluir  properties  and  method 
of  preparation  thai  do  general  formula  or  comments  can  be  given 
here  to  aid  the  student  in  Btudying  them  individually, which  would 
compare  in  value  with  the  careful  consideration  thai  should  be  given 
each  Beparate  formula  These  processes  will  be  found  under  the  head 
of  the  main  constituents  entering  into  them  in  Part  III.  For  general 
manipulation  of  solutions,  see  page  211. 
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Title 


Ingredients 


Method  of  Preparation 


Liquor       Acidi 
Chromici. 
Br 
Adrenalini 
Hydrochlo- 
rieu8.    Br. 

Atropine 
Sulphatis. 
Br. 

Bismuthiet 
Ammonii 
Citratis. 
Br. 


Calcis  Chlori- 
nata;.     Br. 

ESpispasticus. 
Br. 

Ferri  Per- 
chloridi.Br. 

Formal  d  e  - 

uiatus 

Hydrargyri 

Xitratis 
Acidua  Br. 

Hydrargyri 
Perchlor- 
idi.     Br. 

Magnesii  Bi- 
carbonatia. 
Br. 


Morphina? 
Acetatis. 
Br. 


Morphine 
Hydro^ 
chloridi.Br 


Morphine 

Tartratia. 
Br. 

Pota  -ii  Per- 

mangatui- 
I'.i. 
Sodii    Silica- 
tis.  U.  S.  P. 
L890 

ninas 
Hydro-; 
chloridi. 
Br. 


25  Gm.  Chromir  Anhydride;  Dis- 
tilled Water  to  make;  LOO  mils 

1  Gm.  Adrenalin;  6  mils  Chloro- 
form; '.i  Gm.  Sodium  Chloride: 
:i  mils  Diluted  IK'I;  Distilled 
Water  to  make  1000  mils 

1  Gm.  Atropine  Sulphate;  Dis- 
tilled Water  to  make  100  mils 

70  Gm.  Bismuth  Oxynitrate;  52 
Gm.  Citric  Acid;  Ammonia 
Water  and  Distilled  Water 
enough  to  make  1000  mila 


100  Gm.  Chlorinated  Lime;  1000 
mils  Distilled  Water 

-1  Gm.  Cantharidin;  25  mils  Cas- 
tor Oil;  12  Gm.  Rosin;  Acetone 
enough  to  make  1000  mils 

250  mils  Strong  Solution  of  Fer- 
ric Chloride;  Distilled  Water 
to  make  1000  mils 

400  Gm.  Soft  Soap;  300  mils  <M) 
per  cent.  Alcohol;  200  mils 
Solution  of  Formaldehyde;  Dis- 
tilled Water  to  make  1000  mils 

120  Gm.  Mercury;  150  mils  Nit  ric 
Acid;  45  mila  Distilled  Water 

1  Gm.  Mercuric  Chloride;  Dis- 
tilled Water  enough  to  make 
1000  mils 

40  Gm.  Magnesium  Sulphate; 
50  Gm.  Sodium  Carbonate; 
Distilled  Water  enough  to 
make  about  400  mila 


1  Gm.  Morphine  Acetate;  2  mils 
Diluted  Acetic  Acid;  25  puis 
Oil  per  cent.  Alcohol;  Distilled 
Water  to  make  100  mila 

1  Gm.  Morphine  Hydrochloride; 
2   mils    Diluted    Hydrochloric 

Acid;  25  mil-  90  per  cent.  Alco- 
hol;   Distilled   Water  to  make 
100  mils 
1    Gm.    Morphine    Tart  r 

mils  90  per  cent.  Alcohol;  Dis- 
tilled Water  to  make  100  mils 

10  Gm.  Potassium  Permanga- 
nate; Distilled  Water  to  make 
loot)  mils 

A  nearly  aaturated  solution 


1  Gm.  Strychnine  Hydrochlo- 
ride; 25  mils  90  per  cent.  Alco- 
hol; Distilled  Water  to  make 
100  mila 


Dissolve 


the  Chloroform  and  Sodium  Chloride 
In  900  mils  of  Distilled  Water,  add  to 
then  the  Adrenalin,  and  enough  Water  to 
make  1000  mils 

Disaolve  the  Atropine  Sulphate  in  enough 
recently  boiled  Distilled  Water  to  make 
100  mils.     Prepare  freshly  as  needed 

Mix  the  powdered  Citric  Acid  and  Bismuth 
Oxynitrate  with  20  mils  of  Distilled  Water 
Allow  to  stand,  with  occasional  stirring, 
until  a  small  portion  is  soluble  in  Ammonia 
Water,  trash  the  precipitate  with  four  suc- 
cessive  portions  of  Distilled  Water,  400 
mils  each,  dissolve  the  moist  magma  in 
sufficient  Ammonia  Water  and  add  Dis- 
tilled Water  to  make  1000  mils 

Mix,  shake  occaaionally  during  three  hours, 
and  filter 

Dissolve 


Mix  them 


Dissolve  the  Soap  in  the  Alcohol,  add  the 
Solution  of  Formaldehyde,  and  enough 
Distilled  Water  to  make  1000  mila 

Dissolve  the  Mercury  in  the  mixed  Acid  and 
Water  without  heat,  then  evaporate  by 
gentle  heat  to  3G0  Gm. 

Disaolve 


Add  a  solution  of  the  Sodium  Carbonate  in 
200  mils  of  Distilled  Water,  to  a  hot  solu- 
tion of  the  Magnesium  Sulphate, 
mils  of  Distilled  Water,  boil  the  mixture 
until  C'l  >2  is  no  longer  evolved,  collect  and 
wash  the  precipitate,  dissolve  it  in  400  mils 
Distilled  Water,  into  which  carbonic  acid 
gas,  under  pressure,  has  been  introduced, 
and  store  in  tightly  stoppered  bottlea 

Mix  the  Diluted  Acetic  Acid  with  the  Al- 
cohol and  an  equal  volume  of  Distilled 
Water;  dissolve  the  Morphine  Acetate  in 
the  Liquid  and  add  enough  Distilled  \\  ater 
to  make  LOO  mils 

Mix  the  Diluted  Hydrochloric  Acid  with  the 
Alcohol  and  an  equal  volume  of  Distilled 
Water;  dissolve  the  Morphine  Hydro- 
chloride   in    the    Liquid    ana    add    enough 

Di8tilled  Water  to  make   100  mils 
Dissolve  the  Morphine  Tartrate  in  the  Alco- 
hol,   mixed    with   an   equal    volume   of   Dis- 
tilled    Water,    and    add    enough    Distilled 
Water  to  make   100  mils 

Dissolve  the  Potassium  Permanganate  in 
enough  Distilled  Water  to  make  1000  mils 


Dissolve  the  Strychnine  Hydrochloride  in  the 
Alcohol,    mixed    with    an    equal     volume  of 

Distilled  Water  and  add  sufficient  Distilled 
Water  to  make  100  mila 


1  In  this  list  are  included  a  former  preparation  of  the  TJ   8   I'  L890,  and  the  1914  British  PI 
copoeia  solutions.     The  British  Pharmacopoeia  formerly  included,  under  the  title  of  Liquor,  prep- 
arations  made    by  percolation  and  maceration,   and   mora  properly  classed  with  concentrated 
tinctures  or  50  per  cent.  fluidextructs,  but  these  have  all  been  omitted  from  the  l'Jll  edition. 
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QUESTIONS  ON  WATERS  AND  SOLUTIONS 

How  may  the  various  forms  of  official  preparations  be  classified?  (See  page  302.) 

What  are  the  preparations  known  as  waters? 

What  preparations  are  recognized  as  waters  in  French  and  German  Pharmacopoeias? 

What  various  methods  have  been  used  for  preparing  official  waters? 

What  are  the  advantages  or  disadvantages  of  the  several  processes? 

How  many  waters  are  official  in  the  U.  8.  P?    How  many  in  the  N.  F.? 

For  what  are  the  medicated  waters  generally  used? 

How  may  medicated  waters  be  made  from  volatile  liquids? 

How  is  a  solution  of  a  gas  obtained?     How  many  distilled  waters  are  there?' 

Name  the  official  waters  made  by  simple  solution. 

How  is  chlorine  water  made?    How  is  compound  solution  of  chlorine  made? 

From  what  is  aqua  amygdala)  amara)  prepared,  and  of  what  strength  is  it? 

What  is  the  strength  of  aqua  chloroformi?    Of  aqua  creosoti?    Of  aqua  phenolata? 

Of  aqua  ammonite?    Of  aqua  ammonia)  fortior? 
Are  the  volatile  oils  generally  more  soluble  in  hot  or  in  cold  water? 
In  the  preparation  of  medicated  waters,  what  is  the  object  of  passing  the  liquid 

through  an  absorbent  powder? 
What  substance  has  most  generally  been  used  for  the  purpose? 
What  is  an  objection  to  its  use?     What  other  substances  have  been  used? 
Name  the  official  waters  made  by  filtration  through  an  absorbent  powder. 
What  solvent  should  be  used  for  solutions  of  alkaloids  or  of  silver  nitrate? 
\\  hat  is  the  strength  of  the  following  waters :    aqua  anisi,  aqua  camphorse,  aqua  cin- 

namomi,  aqua  fceniculi,  aqua  menthae  piperita?,  aqua  menthae  viridis? 
Of  the  various  processes  for  preparing  medicated  waters,  which  is  the  best? 
What  precautions  should  be  observed  in  preparing  distilled  waters  to  obtain  them 

of  the  best  quality? 
How  may  a  drug  be  prevented  from  being  injured  by  heat  during  distillation? 
In  distilling  rose  water  or  orange  flower  water,  is  a  naked  fire  or  steam  heat  pref- 
erable, and  why?     How  may  distilled  waters  be  preserved? 
Is  there  any  objection  to  the  use  of  alcohol  for  the  purpose? 
What  is  the  strength  of  orange  flower  water? 
What  is  the  strength  of  rose  water? 

Give  an  outline  of  the  U.  S.  P.  IX  general  process  for  aromatic  waters. 
Name  the  U.  S.  P.  alternative  processes  for  making  aromatic  waters. 
Write  out  in  full  the  Latin  name  of  bitter  almond  water. 
How  does  the  U.  S.  P.  bitter  almond  water  differ  in  hydrocyanic  acid  content  from 

the  standard  adopted  by  the  International  Protocol,  1906? 
Give  the  formula  and  mode  of  preparing  it.    Of  preparing  aqua  anisi. 
How  is  orange  flower  water  prepared? 
How  should  stronger  orange  flower  water  and  stronger  rose  water  be  preserved  and 

why?     What  impurities  must  be  absent? 
Give  the  formula  and  mode  of  preparing  camphor  water. 
How  is  chloroform  water  prepared?    Why  is  an  excess  of  chloroform  maintained 

in  the  dispensing  bottle? 
Give  the  formula  and  mode  of  preparing  cinnamon  water.    Creosote  water. 
How  is  distilled  water  prepared?     Sterilized  distilled  water? 
Why  is  freshly  distilled  water  required  for  this  product? 
Wh.it  kind  of  glass  flasks  should  be  used  during  the  sterilization? 
Give  the  formula  and  mode  of  preparing  fennel  witter.    Peppermint  water. 
How  is  hamamelis  water  prepared?     What  portion  of  the  plant  is  directed? 
How  much  alcohol  should  be.  present? 

Write  out  in  full  the  bat  in  name  of  peppermint  water.     Of  spearmint  water. 
Give  the  formula  and  mode  of  preparing  spearmint    water. 

How  is  rose,  water  prepared  and  preserved?     What  impurities  should  be  absent? 
Give  the  formula  for  phenolated  water  of  the  N.  F.     What  is  its  synonym? 
What  is  aqua  laurocerasi  of  the  British  Pharmacopoeia?    How  much  hydrocyanic 

arid  should  it.  contain?     What  alternative  method  for  many  aromatic    waters 

i-  authorised  by  the  British  Pharmacopoeia? 

What  are  l.iquole.s  of  t  he  U.S.  P.? 

How  many  solutions  are  official  in  the  Q.  S.  P   ?     How  many  in  the  N.  F.T 

Into   what    tWO   classes   ale   solutions   divided? 

Name  some  of  the  more  important   unofficial  solutions. 


CHAPTER  XXII 

AQUEOUS  SOLUTIONS  CONTAINING  SWEET  OR  VISCID 
SUBSTANCES 

Syrupi     Syrups     Sirups 

Syrups  are  concentrated  solutions  of  sugar  in  water  or  aqueous 
liquids.  The  liquids  used  sometimes  contain  acetic  or  other  organic 
acids,  and  occasionally  a  small  quantity  of  alcohol.  When  water  alone 
is  used  in  making  the  solution  of  sugar,  the  preparation  is  termed 
syrup,  or  simple  syrup.  When  the  water  contains  soluble  principles 
from  various  medicinal  substances,  the  syrup  is  called  a  medicated 
syrup.  A  flavored  syrup  is  one  which  is  not  medicinal  in  its  action, 
but  which  is  made  by  the  introduction  of  various  aromatic  or  pleasantly 
flavored  substances.  Syrups  are  useful  preparations,  because  their 
sweet  taste  facilitates  administration,  while  the  presence  of  a  large 
percentage  of  sugar  renders  them  permanent,  if  they  are  properly  made. 

Selection  of  the  Sugar. — The  sugar  which  should  be  used  exclu- 
sively in  making  syrups  is  clearly  defined  by  the  Pharmacopoeia.  It 
is  described  as  in  white,  dry,  hard,  distinctly  crystalline  granules, 
permanent  in  the  air,  odorless,  having  a  purely  sweet  taste,  and  a 
neutral  reaction.  This  description  applies  to  that  known  commer- 
cially as  "granulated,"  and  the  official  tests  prescribed  should  be 
carefully  observed.  (See  Saccharum.)  Sugar  must  be  free  from 
ultramarine,  Prussian  blue,  and  insoluble  substances,  the  presence  of 
impurities,  particularly  ultramarine,  has  been  proved  to  interfere  with 
the  stability  and  quality  of  syrups.  The  direction  that  the  sugar 
should  be  dry  is  all-important,  because  the  permanency  of  syrups 
largely  depends  upon  their  containing  the  correct  proportion  of  sugar 
and  water.  If  an  insufficient  amount  of  sugar  is  present,  the  syrups 
will  ferment;  if  they  contain  too  much,  crystallization  of  the  excess 
takes  place  at  first,  while  the  subsequent  growth  of  the  crystals  is 
accompanied  by  an  abstraction  of  sugar  from  the  liquid,  and  the  result 
is  such  a  weakening  of  the  syrup  that  fermentation  results,  as  in  the 
first  instance.  Damp  sugar  should  never  be  used  unless  the  amount 
of  moisture  has  been  carefully  ascertained,  and  an  allowance  made 
for  it.  A  commercial  sugar  of  exceptional  purity  and  whiteness  is 
now  offered  under  the  name  "Druggists  Dry  Granular."  The  granu- 
lar crystals  are  unusually  large  and  perfect  and  are  dry,  with  less  ten- 
dency to  become  moist  from  atmospheric  dampness  than  other  sugars. 
It  represents  the  crystallization  from  the  first  running  of  the  filters  in 
the  sugar  refinery  and  consequently  produces  a  superior  syrup,  almost 
entirely  free  from  yellowish  tint,  even  when  in  large  volume. 

Preparation  of  Syrups. — Syrups  are  prepared  in  various  ways, 
and  the  choice  of  the  proper  method  must  always  depend  upon  the 
physical  and  chemical  characteristics  of  the  substances  entering  into 
the  preparation.     Five  methods  are  officially  recognized,  which  may 
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be  summarized  as  follows:  1.  By  solution  with  heat.  2.  By  agita- 
tion without  heat.  3.  By  the  simple  addition  of  a  medicating  liquid 
to  syrup.    4.  By  digestion  or  maceration.    5.  By  percolation. 

1.  By  Solution  with  Heat. — This  is  the  usual  method  of  making 
syrups  when  the  valuable  constituent  is  not  volatile  nor  injured  by 
heat,  and  when  it  is  desirable  to  make  the  syrup  rapidly.  The  sugar 
is  usually  dissolved  in  the  water  or  aqueous  solution  and  heated  until 
solution  is  effected,  skimmed,  strained,  and  the  proper  quantity  of 
water  added  to  make  the  desired  weight  or  measure.  If  the  syrup  is 
made  from  an  infusion,  a  decoction,  or  an  aqueous  solution  contain- 
ing organic  matter,  it  is  usually  proper  to  heat  the  syrup  to  the  boil- 
ing point,  in  order  to  coagulate  albuminous  matter;  this  is  separated 
subsequently  by  straining.  If  the  albumin  or  other  impurities  were 
suffered  to  remain  in  the  syrup,  fermentation  would  probably  be  in- 
duced in  warm  weather.  Saccharometers  (see  page  86)  are  very 
useful  in  making  syrups  by  the  hot  process  where  the  specific  gravity 
of  the  finished  syrup  is  known.  The  saccharometer  may  be  floated 
in  the  syrup  while  boiling,  and  thus  the  exact  degree  of  concentration 
determined  without  waiting  to  cool  the  syrup  and  having  to  heat  it 
again  subsequently  to  concentrate  it  further. 

2.  By  Agitation  without  Heat.— This  process  is  directed  by  the 
Pharmacopoeia  to  be  used  in  those  cases  where  heat  will  cause  the 
loss  of  valuable  volatile  constituents.  The  sugar  should  be  added  to 
the  aqueous  solution  contained  in  a  bottle  of  twice  the  size  required 
for  the  syrup.  This  permits  active  agitation  and  rapid  solution.  A 
"five-pint,"  glass-stoppered  tincture  bottle  is  well  adapted  for  the 
making  of  1000  mils  of  syrup  by  this  process.  The  stoppering  of  the 
bottle  is  important,  as  it  prevents  contamination  and  loss  during  the 
process.  The  bottle  should  be  allowed  to  lie  upon  its  side  when  not 
being  agitated.  If  a  large  quantity  of  syrup  is  required,  it  may  be 
advantageously  made  in  a  churn. 

3.  By  the  Simple  Addition  of  a  Medicating  Liquid  to  Syrup. — 
This  method  is  resorted  to  in  those  cases  in  which  fluidextracts, 
tinctures,  or  other  liquids  are  added  to  syrup  in  order  to  medicate  it. 
Syrups  made  in  this  way  usually  show  precipitates  in  time,  owing  to 
the  fact  that  alcohol  enters  into  most  of  the  liquids  thus  used,  and 
the  resinous  and  oily  substances  dissolved  by  the  alcohol  often  pre- 
cipitate when  mixed  with  the  syrup,  producing  unsightly  prepara- 
tions. A  modification  of  this  process,  which  is  frequently  adopted, 
consists  of  the  mixing  of  the  fluidextract  or  tincture  with  the  water, 
allowing  the  mixture  to  stand  to  permit  the  separation  of  insoluble 
constituents,  filtering,  and  then  dissolving  the  sugar  in  the  filtrate. 

4.  By  Maceration  or  Digestion. — This  method  is  not  recommended 
as  either  accurate  or  efficient.    A  solution  of  a  comparatively  insoluble 

BUbstance,  lik«'  tola  or  senna,  as  was  directed  in  the  lT.  S.  P.  1880, 
ran  always  be  effected  in  a  more  rapid  and  thorough  manner  by  dis- 
solving the  substance  in  alcohol,  suspending  the  resinous  tincture  in 

a  mixture  of  a,bsorben1   powder  and  water,  filtering,  and  dissolving 

SUgar  in  the  filtrate,  :i>  in  the  !'.  S.   I',  process  (9th   Revision). 

:,.  Percolation  in  Making  Syrups.  This  method  originated  with 
Orynski,  and  is  conducted  as  follows:  Into  the  lower  orifice  of  an 
ordinary  percolator  is  introduced  a  small  piece  of  sponge  or  purified 
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cotton;  the  sugar  (granulated)  is  then  poured  in,  and  upon  this  the 
water,  the  apparatus  being  arranged  as  is  usual  in  the  process  of 
percolation.  The  percolator  may  be  covered  loosely,  and  the  opera- 
tion will  proceed  without  further  attention,  the  syrup  coming  through 
drop  by  drop.  If  it  should  be  necessary  to  use  crushed  sugar,  the 
percolator  must  be  corked  at  the  lower  orifice,  and  the  sugar  and  water 
introduced  and  allowed  to  macerate  until  the  former  has  dissolved 
down  to  half  its  bulk,  when  the  cork  may  be  removed  and  the  liquid 
allowed  to  drop.  If,  after  the  liquid  has  all  passed,  there  remains  a 
quantity  of  undissolved  sugar  in  the  percolator,  enough  percolate  may 
be  poured  back  to  dissolve  it,  afterwards  adding  sufficient  water  to 
secure  the  required  measure. 

To  be  successful  in  using  this  process,  care  in  several  particulars 
must  be  exercised:  1.  The  percolator  used 
should  be  cylindrical  or  semicylindrical, 
and  cone-shaped  as  it  nearsthe  lower  ori- 
fice. 2.  The  sugar  must  be  coarse,  else  it 
will  form  into  a  compact  mass,  which  the 
liquid  cannot  permeate.  3.  The  sponge 
or  purified  cotton  must  be  introduced  with 
care.  If  pressed  in  too  tightly,  it  will 
effectually  stop  the  process;  if  inserted  too 
loosely,  the  liquid  will  pass  too  rapidly, 
and  will,  in  consequence,  be  weak  and 
turbid  (from  imperfect  filtration);  it 
should  be  inserted  completely  within  the 
neck  of  the  percolator,  as  a  protruding 
end,  inside  the  percolator,  up  through  the 
sugar,  will  permit  the  last  portions  of 
water  to  pass  out  at  the  lower  orifice 
without  dissolving  all  of  the  sugar. 

The  process  of  percolation  has  been 
applied  on  a  commercial  scale  for  the 
making  of  syrup  for  wholesale  distribu- 
tion or  for  use  at  the  soda  fountain.  The 
Hensel  or  Hardesty  Syrup  Percolator, 
used  in  this  way  for  making  s}rrup  in  large 
quantities  (see  Fig.  419),  consists  of  a  gal- 
vanized-iron  syrup  reservoir  with  a  spigot, 
and  an  inner  vessel,  conical  in  shape,  for 
the  sugar,  fitting  tightly  inside  of  the  reservoir  and  perforated  to  form 
a  diaphragm,  the  perforations  being  covered  with  a  straining  medium. 
A  smaller  galvanized-iron  water  cylinder  fits  inside  of  the  BUgar 
vessel  and  is  perforated  to  permit  the  water  to  mix  with  the  sugar 
and  form  syrup.  If  sufficient  sugar  and  water  are  kept  in  the  several 
vessels,  the  action  of  the  percolator  is  automatic,  and  brilliantly  elear, 
filtered  syrup, saturated  at  the  prevailing  temperature,  collects  in  the 
outer  vessel  and  may  be  drawn  from  the  spigol  as  desired. 

Preservation  of  Syrups. — Syrups  should  not  be  made  in  larger 
quantities  than  can  be  used  within  a  few  months,  except  in  those 
cases  where  special  facilities  can  be  employed  for  their  preservation. 
A  low  temperature  is  the  best  preservative  for  syrups;  concentration 
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without  supersaturation  is  also  a  condition  favorable  to  preservation. 
The  addition  of  such  substances  as  benzoates,  boric  acid,  salicylic 
acid,  alcohol,  fluorides,  calcium  sulphite,  etc  ,  to  prevent  the  fermen- 
tation of  syrups,  is  not  recommended,  for  if  used  in  sufficient  quantity 
to  act  as  preservatives  they  communicate  their  own  flavor  to  the  syrup 
or  are  otherwise  objectionable.  The  practice  of  restoring  syrups  which 
have  been  spoiled  through  fermentation  by  heating  them  and  "work- 
ing them  over"  is  a  reprehensible  one.  The  practice  of  good  pharmacy 
demands  the  possession  of  sufficient  moral  courage  to  find  a  place  for 
fermented  syrups  where  they  will  do  the  least  harm — i.e.,  in  the  sink 
and  sewer  pipe. 

A  simple  and  practical  method  of  preserving  syrups,  which  is  very 
effective,  is  as  follows:  A  number  of  bottles  are  provided  holding 
not  more  than  a  pint  each,  even  when  the  quantity  of  syrup  is  large; 
the  bottles  are  thoroughly  cleaned,  and  kept  hot  by  immersion  in 
boiling  water  until  ready  for  use;  a  sufficient  number  of  good  corks, 
which  have  been  thoroughly  soaked  in  hot  water,  and  of  the  proper 
size  for  the  bottles,  should  be  at  hand.  The  syrup  should  be  heated 
to  the  boiling  point  (strained,  if  necessary,  and  reheated),  and  poured 
into  the  hot  bottles  until  they  are  filled  to  the  brim.  The  corks  are 
inserted  by  forcibly  pressing  them  into  the  necks  of  the  bottles,  thereby 
displacing  a  small  portion  of  the  syrup,  and  are  tied  down  with  twine 
in  the  usual  manner.  Then,  while  the  necks  of  the  bottles  are  still 
hot  (and  before  the  syrup  can  contract  in  volume  through  cooling) 
they  are  dipped  into  melted  sealing-wax  contained  in  a  suitable  vessel. 
By  this  method  the  organisms  which  produce  fermentation  are 
destroyed  by  the  heat,  and  no  air,  carrying  new  contamination,  can 
find  its  way  to  the  syrup,  as  the  bottles  are  hermetically  sealed.  Fruit 
juices  may  be  preserved  in  this  way. 

The  National  Formulary  recommends  that  syrups  be  preserved  in 
well-dried  bottles,  preferably  those  which  have  been  sterilized.  These 
bottles  should  not  hold  more  than  is  likely  to  be  required  during  four 
to  six  weeks  and  should  be  completely  filled,  carefully  stoppered,  and 
stored  in  a  cool,  dark  place. 

Official  Syrups. — There  are  twenty-two  syrups  official  in  the  U.  S.  P. 
IX  and  forty-four  in  the  N.  F.  IV.  Of  this  number,  thirty  are  made 
by  the  simple  addition  of  medicating  liquid  or  solids  to  syrup,  twenty- 
one  by  agitation  of  the  sugar  with  the  medicating  liquid  without  heat, 
and  fifteen  by  solution  with  heat.  The  alternative  process  of  percolation 
is  permitted  by  the  Pharmacopoeia  in  seven  syrups. 
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Syrups  of  the  U.  S.  P.  IX,  arranged  in  Classes  according  to  the  Methods 
employed  in  their  Preparation 


Title  and  Method  of 
Preparation 


Simple  Addition  of 
Medicating  Liquid 
or  Solid  to  Syrup 

Syrupus  Acidi  Hydri- 
odici 

Acidi  Citrici 


Lactucarii 

Rhei  Aromaticus 

Rhei 

Senega; 

Senna? 

Sarsaparilla? 
ComposituB 

Scillse  Compositus 


Agitation  of  Sugar 
with  Medicating 
Liquid  without 
Heat 

Syrupus  Aurantii 
Florum 
Hypophosphitum 


Picia  Liquids; 


Pruni  Virginianee 


Calcii  Lactophos- 
phatis 


Aurantii 


Ipecacuanha; 

Solution  with  Heat 

Syrupus 

Acacia; 


91 


Sub-Classes 


Ingredients 


Simple  admixture 


From    tincture    and 
citric  acid 


From  tincture 


From  aromatic 
tincture 


From  fluidextract 


From     fluidextracts 
and  aromatics 


From  fluidextracts 
with  antimony  and 
potassium  tartrate 


Simple    solution    or 

percolation 
Simple    solution    or 

admixture 


Thorough  mixing  of 
medication;  mag- 
nesium carbonate 
and  water,  then 
nitration  and  so- 
lution of  sugar  in 
filtrate;  percola- 
tion of  sugar  rec- 
ommended 

From  cold  percola- 
tion with  glycerin 
and  water  men- 
struum; percola- 
tion of  sugar  rec- 
ommended 

Solution  involving 
chemical  reaction 


From  tincture 


From  fluidextract; 
percolation  recom- 
mended 

Simple  solution  or 
percolation 


(Containing  from  1.3  Gm.  to  1  45  Gm.  of  HI  in 
100  mils)  125  mils  Diluted  Hydriodic  Acid; 
300  mils  Distilled  Water;  575  mils  Syrup 

10  Gm.  Citric  Acid;  10  mils  Distilled  Water;  10 
mils  Tincture  of  Lemon  Peel;  Syrup,  enough  to 
make  1000  mils 

100  mils  Tincture  of  Lactucarium;  1  Gm  Citric 
Acid;  50  mils  Orange  Flower  Water:  200  mile 
Glycerin;  Syrup,  enough  to  make  1000  mils 

150  mils  Aromatic  Tincture  of  Rhubarb;  1  Gm. 
Potassium  Carbonate;  Syrup  enough  to  make 
1000  mils 

100  mils  Fluidextract  of  Rhubarb;  4  mils  Spirit  of 
Cinnamon;  10  Gm.  Potassium  Carbonate;  50 
mils  Water;  Syrup,  enough  to  make  1000  mils 

200  mils  Fluidextract  of  Senega;  Syrup,  enough  to 
make  1000  mils 

250  mils  Fluidextract  of  Senna;  5  mils  Oil  of  Cori- 
ander; Syrup,  enough  to  make  1000  mils 

200  mils  Fluidextract  of  Sarsapanlla,  15  mils 
Fluidextract  of  Glycyrrhiza;  15  mils  Fluidex- 
tract of  Senna;  0  2  mil  each  of  Oil  of  Sassafras, 
Oil  of  Anise,  and  Methyl  Salicylate;  19  4  mils 
Alcohol;  Syrup,  enough  to  make  1000  mils 

80  mils  Fluidextract  of  Squill;  80  mils  Fluidextract 
of  Senega;  2  Gm.  Antimony  and  Potassium 
Tartrate;  10  mils  Distilled  Water;  Syrup,  enough 
to  make  1000  mils 


S50  Gm.  Sugar;  Orange  Flower  Water,  enough  to 
make  1000  mils 

45  Gm.  Calcium  Hypophosphite;  15  Gm.  Potas- 
sium Hypophosphite;  15  Gm.  Sodium  Hypo- 
phosphite;  2  mils  Diluted  Hypophosphorous 
Acid;  50  mils  Glycerin;  600  Gm  Sugar;  Distilled 
Water,  enough  to  make  1000  mils 

5  Gm.  Tar;  50  mils  Alcohol;  10  Gm.  Magnesium 
Carbonate;  850  Gm.  Sugar;  Water,  enough  to 
make  1000  mils 


150Gm. Ground  Wild  Cherry  Bark;  50 mils  Glyc- 
erin; 800  Gm.  Sugar;  Water,  enough  to  make 
1000  mils 


00  mils  Lactic  Acid;  36  mils  Phosphoric  Acid;  50 
mils  Orange  Flower  Water;  25  Gm.  Precipitated 
Calcium  Carbonate;  650  Gm.  Sugar;  50  mils 
Glycerin;  Distilled  Water,  enough  to  make  1000 
mils 

50  mils  Tincture  of  Sweet  Orange  Peel;  5  Gm. 
Citric  Acid;  15  Gm.  Purified  Talc;  820  Gm. 
Sugar;  Distilled  Water,  enough  to  make  1000 
mils 

70  mils  Fluidextract  of  Ipecac;  10  mils  Acetic  Acid; 
100  mils  Glycerin;  700  Gm.  Sugar;  Water, 
enough  to  make  1000  mils 

850  Gm  Sugar;  Distilled  Water,  enough  to  make 
1000  mils 


Simple    solution,  |  100  Gm.  Acacia;  800  Gm    Sugar;  Distilled  Water 


heating  for  15 
minutes  at  100° 
C,  and  preserva- 
tion in  steriliied 
bottles 


enough  to  muke  1000  mils 
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Official  Syrups — Continued 


Title  and  Method  of 
Preparation 


Sub-Classes 


Ingredients 


Syrupus  Scillse 
Ferri  Iodidi 

Tolutanus 


Zingiberis 


Containing  acetic 
acid 

Solution  involving 
chemical  action, 
preserved  by 

sugar 

Thorough  mixing  of 
tincture,  magne- 
sium carbonate, 
and  water,  then 
filtration  and  so- 
lution of  sugar  in 
filtrate;  percola- 
tion of  sugar  rec- 
ommended 

Thorough  mixing  of 
fiuidextract,  mag- 
nesium carbonate 
and  water,  then 
filtration  and  so- 
lution of  sugar  in 
filtrate;  percola- 
tion of  sugar  rec- 
ommended 


450  mils  Vinegar  of  Squill;   800  Gm.  Sugar;  Water 

enough  to  make  1000  mils 
(Containing  from  4.75  to  5.25  per  cent,  of  Fel2) 
12.5  Gm.  Iron  Wire;  41.5  Gm.  Iodine;  20  mils 
Diluted  Hypophosphorus  Acid;  575  Gm.  Sugar; 
Distilled  Water,  enough  to  make  1000  Gm. 
50  mils  Tincture  of  Tolu;  10  Gm.  Magnesium  Car- 
bonate; 820  Gm.  of  Sugar;  Water,  enough  to 
make  1000  mils 


30  mils  Fiuidextract  of  Ginger;  10  Gm.  Magne- 
sium Carbonate;  820  Gm.  Sugar;  20  mils  Alcohol; 
Water,  enough  to  make  1000  mils 


Syrups  of  the  N.  F.  IV,  arranged  in  Classes  according  to  the  Methods 
employed  in  their  Preparation 


Title  and  Method  of 
Preparation 


Sub-Classes 


Ingredients 


Simple  Addition  of 
Medicating  Liquid 
or  Solid  to  Syrup 

Syrupus  Ammonii  Hy- 
pophosphitis 


Bromidorum 


Codeinse 

Ferri  Protochloridi 

Morphine  et  Acacia? 

Phosphatum  Com- 
positus 

Phosphatum  cum 
Quininaet  Strych- 
nina 

Pini  Strobi  Com- 
poaitUS  BUB)  Mor- 
phina 

Quinidina: 

Caleil  Hydrochloro- 
phospiiatis 


Ferri        Lactophos- 
phatia 


Solution  of  chemical 
with  flavor 


Solution  of  chemicals 
with  color  and 
flavor 


Simple    solution    of 
alkaloid  with  heat 
Simple  admixture 


Solution  of    alkaloid 
with  flavor 

Simple  admixture 


Solution  of  alkaloids 
in  glycerin,  then 
simple    admixture 

Solution  of  alkaloid 


Admixture  without 
solution 

Calcium  phosphate 
solution  wit li  just 
luffii  ienl  HC1  and 
then  the  addition 

of  flavor  and  syrup 
Solution     of     ferrous 

lactate    with    the 

Bid  of  ll.-jl'l  >4  and 
then  the  addition 
of  sugar  and  syrup 


35  Gm.  Ammonium  Hypophosphite;  2  mils  Diluted 
Hypophosphorous  Acid ;  100  mils  Distilled  Watei ; 
100  mils  Glycerin;  2  mils  Compound  Spirit  of 
Vanillin;  Syrup,  enough  to  make  1000  mils 

80  Gm.  each  Potassium  and  Sodium  Bromide; 
50  Gm.  Ammonium  Bromide;  25  Gm.  Calcium 
Bromide;  8  Gm.  Lithium  Bromide;  32  mils 
Tincture  of  Vanilla;  16  mils  Compound  Tinct- 
ure of  Cudbear;  450  mils  Compound  Syrup  of 
Sarsaparilla;  Syrup,  enough  to  make  1000  mils 

0.2  Gm.  Codeine  Sulphate;  Syrup,  enough  to  make 
100  mils 

50  mils  Solution  of  Ferrous  Chloride;  125  mils 
Glycerin;  125  mils  Orange  Flower  Water;  Syrup, 
enough  to  make  1000  mils 

0.55  Gm.  Morphine  Hydrochloride;  0  5  mil  Oil  of 
Sassafras;  Svrup  of  Acacia,  enough  to  make 
1000  mils 

500  mils  Compound  Solution  of  Phosphates;  334 
mils  Syrup;  150  mils  Glycerin;  16  mils  Tincture 
of  Cudbear 

it  Qm.  Quinine  Hydrochloride;  0.14  Gm.  Strych- 
nine Nitrate;  500  mils  Compound  Solution  of 
Phosphates;   160  mils  Glycerin;  Byrup,  enough 

to  make   1001)  mils 
0,  I  <  Im,   Morphine  Sulphate;   10(10  mils  Compound 

Syrup  of  White  Pine 
83  Qm.  Quinidine;  0.2  mil  oil  of  Orange;  Byrup, 

enough   to  make    1000  mils 

17.5  Qm.  Precipitated  Calcium  Phosphate;  20  mile 
Tincture   of    Lemon    Peel;    Hydrochloric   Add; 

Water,    and    Syrup,   each,   enough    to   make    1000 
mils 

17.".  i  im    ferrous  Lactate;  17."   mils  Phosphoric 

Acid;   SO   Cm.    Suear;   50   mils    Distilled    Waier; 
Syrup,  enough  to  make  1000  mils 


AQUEOUS  SOLUTIONS 


323 


N.  F.  Syrups— Continued 


Title  and  Method  of 

Preparation 


Syrupus  Calcii  Lacto- 
phosphatii  et 
Ferri 
Ferri  Quinina;  et 
Strychnin®  Phos- 
phatum 

Ferri         Saccharati 

Solubilis 
Ipecacuanha;  et  Opii 


Krameria; 

Rubi 

Stillingia?  Composi- 

tus 
Rhamni  Catharticae 

Senna?  Compositus 


Glycyrrhiza? 

Agitation  of  Sugar 
with  Medicating 
Liquid  without 
Heat 

Syrupus  Calcii  et  Sodii 
Hypophosphitum 

Calcii       Hypophos- 
phitis 

Hypophosphitum 
Compositus 


Sodii  Hypophosphi- 
tis 

Calcii  Iodidi 


Ferri     et     Mangani 
Iodidi 


Allii 


Althaea 


Asari  Compositus 


Cinnamomi 


Sub-Classes 


Hot  solution  of 
chemicals,  syrup 
added 

Hot  solution  of 
chemicals,  glyc- 
erin and  syrup 
added 

Simple  solution  with 
heat,  syrup  added 

From  tincture 


From  fluidextract 


From  fluidextract 
with  flavor 


From     fluidextracts 
with  flavor 


From  fluidglycerate 


Simple  solution 


Hot  solution  of  ferric 
and  manganese 
hypophosphi  tes 
with  the  aid  of 
sodium  citrate; 
cold  solution  of 
other  ingredients 

Simple  solution 


Solution  of  calcium 
iodide  formed  by 
chemical  reaction; 
sugar  dissolved  in 
solution 

Solution  of  iron  and 
manganese  iodide 
formed  by  chemi- 
cal reaction;  sugar 
dissolved  in  solu- 
tion 

Maceration  of  garlic 
in  diluted  acetic 
acid,  filtration, 
sugar  dissolved  in 
filtrate 

Maceration  of  althaea 
in  weak  alcohol, 
strain,  sugar  dis- 
solved in  strained 
liquid 

I  ion  and  per- 
colation of  drugs, 
the  addition  of 
other  ingredients, 
and  solution  of 
sugar 

Maceration  and  per- 
colation of  cinna- 
mon and  solution 
of  sugar  in  perco- 
late 


Ingredients 


8.5  Gm.  Ferrous  Lactate;  8.5  Gm.  Potassium 
Citrate;  62.5  mils  Water;  Syrup  of  Calcium 
Lactophosphate,  enough  to  make  1000  mils 

20  Gm.  Ferric  Phosphate: 26 Gm,  Quinine;  0.2  Gm. 
Strychnine;  50  mils  Phosphoric  Acid;  100  mils 
Glycerin;  50  mils  Water;  Syrup,  enough  to  make 
1000  mils 

415  Gm.  Saccharated  Ferric  Oxide;  320  mils  Syrup; 
Water,  enough  to  make  1000  mils 

85  mils  Tincture  of  Ipecac  and  Opium;  4  mils 
Spirit  of  Cinnamon;  32  mils  Cinnamon  Water; 
Syrup,  enough  to  make  1000  mils 

450  mils  Fluidextract  of  Krameria;  Syrup,  enough 
to  make  1000  mils 

250  mils  Fluidextract  of  Rubus;  Syrup,  enough  to 
make  1000  mils 

250  mils  Compound  Fluidextract  of  Stillingia; 
100  mils  Glycerin;  650  mils  Syrup 

200  mils  Fluidextract  of  Rhamnus  Cathartica; 
0.2  mil  each,  Oils  of  Fennel  and  Cinnamon; 
Syrup,  enough  to  make  1000  mils 

135  mils  Fluidextract  of  Senna;  35  mils  Fluidex- 
tract of  Rhubarb;  35  mils  Fluidextract  of  Fran- 
gula;  4  mils  Methyl  Salicylate;  65  mils  Alcohol; 
Syrup,  enough  to  make  1000  mils 

250  mils  Fluidglycerate  of  Glycyrrhiza;  Syrup, 
enough  to  make  1000  mils 


35  Gm.  each,  Calcium  and  Sodium  Hypophosphite; 
1.5  mils  Hypophosphorous  Acid;  775  Gm.  Sugar; 
Distilled  W'ater,  enough  to  make  1000  mils 

35  Gm.  Calcium  Hypophosphite;  1.5  mils  Hypo- 
phosphorous  Acid;  775  Gm.  Sugar;  Distilled 
Water,  enough  to  make  1000  mils 

35  Gm.  Calcium  Hypophosphite;  17.5  Gm.  each. 
Potassium  and  Sodium  Hypophosphite;  2.25 
Gm.  each,  Ferric  and  Manganese  Hypophos- 
phite; 1.1  Gm.  Quinine;  0.115  Gm,  Strychnine; 
3.75  Gm.  Sodium  Citrate;  15  mils  Diluted  Hypo- 
phosphorous  Acid;  700  Gm.  Sugar;  50  mils 
Glycerin;  Water,  enough  to  make  1000  mils 

35  Gm.  Sodium  Hypophosphite;  2  mils  Hypophos- 
phorous Acid;  SOU  Gm.  Sugar;  Distilled  W'ater 
enough  to  make  1000  mils 

76  Gm.  Iodine;  28  Gm.  Iron  wire;  34  Gm.  Precipi- 
tated Calcium  Carbonate;  700  Gm.  Sugar;  Dis- 
tilled Water  and  Syrup,  each,  enough  to  make 
1000  mils 

81.5  Gm.  Iodine;  28  Gm.  Iron  wire;  26.5  Gm.  Man- 
ganese Sulphate;  35.6  Gm.  Sodium  Iodide;  800 
Gm.  Sugar;  Diluted  Alcohol  and  Distilled  Water, 
each,  enough  to  make  1000  mils 


200  Gm.   Garlic;  800  Gm.   Sugar;   Diluted  Acetic 
Acid,  enough  to  make  1000  mils 


50  Gm.  Althaea;  30  mils  Alcohol;  100  mils  Glycerin 
700  Gm.  Sugar;  Water,  enough  to  make  1000 
mils 


02  Gm.  Asarum;  1.5  Gm.  Cochineal;  2.5  Gm. 
Potassium  Carbonate;  200  mils  Alcohol;  3  mils 
Fluidextract  of  Ipecac;  725  Gm.  Sugar;  Water, 
enough  to  make  1000  mils 


100  Gm.  Saigon  Cinnamon;  50  nils  Alcohol;  800 
<!m  Sugar;  Cinnamon  W'ater,  enough  to  make 
1000  mils 
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N.  F.  Syrups — Continued 


Title  and  Method  of 
Preparation 


Syrupus  Papaveris 


Pini     Strobi     Com- 
positus 


CimicifugSB       Com- 
positus 


Rosse 


Solution  of  Sugar 
with  Heat 

Syrupus   Ferri    Hypo- 
phosphitis 


Mannse 


Iodotannicus 


Eriodictyi  Aromati- 

CU3 


Ficorum     Composi- 
tus 


Rubi  Fructua 


Rubi  Idaei 


Sanguinarine 


Scnnir  Axomaticus 


Sub-Classes 


Ingredients 


Exhaustion  of  drug 
by  hot  percolation, 
evaporation  of  per- 
colate, filtration, 
and  solution  of 
sugar  in  liquid 

Maceration  and  per- 
colation of  mixed 
drugs  and  solution 
of  sugar  in  perco- 
late 


Maceration  of  wild 
cherry,  fluidex- 
tracts  added,  fil- 
tration, and  sugar 
dissolved  in  fil- 
trate 

Fluidextract,  acid 
and  water  mixt- 
ure, filtration, 
and  sugar  dis- 
solved in  filtrate 


Hot  solution  of  ferric 
hypophosphite 
with  the  aid  of 
potassium  citrate ; 
other  ingredients 
added  to  solution 
Hot  solution  of 
manna,  filtration, 
and  addition  of 
alcohol  and  sugar 

Chemical  combina- 
tion between  io- 
dine and  tannic 
acid  and  the  solu- 
tion of  sugar  in 
the  liquid 

Mix  ingredients,  fil- 
ter, and  dissolve 
sugar  in  the  fil- 
trate 


Digest  figs,  strain, 
evaporate  strained 
liquid,  dissolve 
sugar  and  add 
other  ingredients 

Crush  and  strain 
fruit,  add  sugar, 
heat  mixture  to 
boiling  and  bottle 
immediately 

Crush  fruit,  allow  to 
.stand  at  20°  .C. 
until  juice  mixes 
clear  with  half  its 
volume  of  alcohol, 
strain,  heal  to 
boiling,  filter,  dis- 
BUgar  in  til- 
t  rate,  and   I »« •  1  tie 

Macerate  and  perco 
late  drug  with  acid 
menstruum  and 
di  -  Ive  sugar  in 
percolate 

Mai  erate  and  perco- 
late mixed 
add  fluidextracl  to 
percolate,  and  dis- 
ragarin  mixt- 
ure 


100  Gm,.  Poppy  Capsules;  850  Gm.  Sugar;  Water, 
enough  to  make  1000  mils 


85  Gm.  White  Pine  Bark;  85  Gm.  Wild  Cherry; 

10  Gm.   Aralia;   10  Gm.   Balsam  Poplar  Buds; 

8   Gm.    Sanguinaria;    7   Gm.    Sassafras;    1    Gm. 

Cudbear;   6  mils   Chloroform;   650  Gm.   Sugar; 

100    mils    Glycerin;    0.2    mil    Oil    of    Sassafras; 

Alcohol  and  Water,  each,  enough  to  make  1000 

mils 
40  mils  Fluidextract  of  Cimicifuga;  20  mils  each, 

Fluidextracts    of    Glycyrrhiza    and    Senega;    10 

mils  Fluidextract  of  Ipecac;  40  Gm.  Wild  Cherry; 

15  Gm.  Purified  Talc;  650  Gm.  Sugar;  Water, 

enough  to  make  1000  mils 

125  mils  Fluidextract  of  Rose;  10  mils  Diluted 
Sulphuric  Acid;  750  Gm.  Sugar;  Water,  enough 
to  make  1000  mils 


17.5  Gm.  Ferric  Hypophosphite;  25  Gm.  Potas- 
sium Citrate;  850  Gm.  Sugar;  90  mils  Orange 
Flower  Water;  Distilled  Water,  enough  to  make 
1000  mils 


125  Gm.  Manna;  775  Gm.  Sugar;  65  mils  Alcohol; 
Water,  enough  to  make  1000  mils 


2.7  Gm.  Iodine;  5.4  Gm. Tannic  Acid;  800  Gm. 
Sugar;  Distilled  Water,  enough  to  make  1000 
mils 


32  mils  Fluidextract  of  Eriodictyon;  25  mils  solu- 
tion of  Potassium  Hydroxide;  65  mils  Compound 
Tincture  of  Cardamom;  0.5  mil  Oil  of  Sassafras; 
0.5  mil  Oil  of  Lemon;  1  mil  Oil  of  Cloves; 32 mils 
Alcohol;  800  Gm.  Sugar;  5  Gm.  Magnesium 
Carbonate;  Water,  enough  to  make  1000  mils 

300  Gm.  Figs;  200  mils  Fluidextract  of  Senna; 
100  mils  Aromatic  Fluidglyccrate  of  Cascara 
Sagrada;  1  mil  Oil  of  Fennel;  3  mils  Spirit  of 
Peppermint;  400  Gm.  Sugar;  Water,  enough  to 
make  1000  mils 

Fresh,  Ripe  Blackberries;  Sugar,  2000  Gm.  for 
each  1000  mils  of  expressed  juice 


Fresh,  Ripe  Raspberries;  Sugar,  200  Gm.  for  each 
100  mils  of  filtered  juice 


225   Qm.   Sanguinaria;   125   mils   Acetic   Acid:   800 
Gm.  Sugar;  Water,  enough  to  make  1000  mils 


125  mill  Fluidextract  of  Senna;  50  Gin.  Jalap; 
17. ">  Qm.  Rhubarb;  4  Qm.  Saigon  Cinnamon: 
t  Qm.  ('love;  2  Qm.  Myristica;  1.6  mils  <>il  of 
Lemon;  500  Qm.  Sugar;  Diluted  Alcohol,  enough 
to  make  moo  mils 


AQUEOUS  SOLUTIONS 
Unofficial  Syrups 
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Title 


Syrupus  Amygdalae 
[  .  S.  P.  1890  (Or- 
geat Syrup) 


Aromaticus.     Br. 
Calcis  U.  S.  P.  VIII 


Cascarae     Aromati- 
cus.   Br. 


Chloral.    Br. 


Ferri       Phosphatis. 
Br. 


Glucosi.     Br. 
Limonis.     Br. 


Rhceados.    Br. 


Ingredients 


140  Cm.  sweet  almond;  40 
Gm.  bitter  almond;  200 
Gm.  sugar;  100  mils 
orange  flower  water;  130 
mils  water;  syrup,  enough 
to  make  1000  mils 


250  mils  tincture  of  orange; 

250  mils  cinnamon  water; 

500  mils  syrup 
65  Gm.  lime;  350  Gm.  sugar; 

water,    enough     to     make 

1000  mils 


400  mils  liquid  extract  of 
cascara  sagrada;  100  mils 
tincture  of  orange;  50 
mils  (90  per  cent.)  alcohol; 
150  mils  cinnamon  water; 
syrup,  enough  to  make 
1000  mils 

200  Gm.  hydrated  chloral; 
200  mils  distilled  water; 
svrup,  enough  to  make 
1000  mils 

8.6  Gm.  iron  wire;  62.5  mils 
phosphoric  acid  (66.3  per 
cent.);  700  mils  syrup; 
distilled  water,  enough  to 
make  1000  mils 

250  Gm.  liquid  glucose;  500 
Gm.  syrup 

20  Gm.  fresh,  grated  lemon 
peel;  90  per  cent,  alcohol, 
a  sufficient  quantity;  500 
mils  lemon  juice;  760  Gm. 
sugar 


260  Gm.  red-poppv  petals; 
720  Gm.  sugar;  50  mils  90 
per  cent,  alcohol;  distilled 
water,  enough  to  make 
1000  mils 


Method  of  Preparation 


Rub  the  blanched  Almond  with  100  Gm. 
of  .Sugar  and  30  mile  of  Water  to  a 
paste,  add  the  Orange  Flower  Water 
and  200  mils  of  Syrup  and  strain.  To 
the  residue  add  100  mils  of  Water  and 
again  strain  with  strong  pressure.  Dis- 
solve the  remaining  Sugar  in  the 
strained  liquids  and  add  enough  Syrup 
to  make  1000  mils 

Mix  the  Tincture  and  Cinnamon  Water, 
add  a  little  powdered  talc,  filter,  and 
add  the  Syrup 

Slake  the  I.ime  with  35  mils  of  Water, 
with  heat,  and  thoroughly  mix  the  Sugar. 
Boil  the  mixture  with  500  mils  of  Water 
for  5  minutes,  constantly  stirring,  dilute 
with  Water  to  950  mils,  filter  and  add 
enough  Water  through  the  filter  to 
make  1000  mils 

Mix  them 


Dissolve  the  Hydrated  Chloral  in  the  Dis- 
tilled Water,  and  add  enough  Syrup  to 
make  1000  mils 

Dissolve  iue  Iron  Wire  in  the  Phosphoric 
.Acid,  previously  diluted  with  an  equal 
volume  of  Distilled  Water,  filter  the 
Solution  into  the  Syrup,  and  add  Dis- 
tilled Water  to  make  1000  mils 

Mix  with  the  aid  of  gentle  heat 

Macerate  the  Lemon  Peel  in  30  mils  of 
Alcohol  during  seven  days,  and  filter, 
adding  Alcohol  to  make  40  mils.  Dis- 
solve the  Sugar  in  the  Lemon  Juice  with 
the  aid  of  gentle  heat,  and  when  the 
syrup  is  cold  add  to  it  the  Alcoholic 
solution  and  mix 

Infuse  the  Red-Poppy  Petals  in  400  mils 
of  heated  Distilled  Water,  and  after- 
wards allow  it  to  stand  for  twelve  hours, 
stirring  frequently,  strain,  dissolve  the 
Sueur  in  the  liquid,  add  the  Alcohol, 
and  enough  Distilled  Water  to  make 
1000  mils. 


SYRUPUS.  U.S.     Syrup 
[Sirup    Simple  Syrup] 

Metric 

♦Sugar,  in  dry,  crystalline  granules 850  Gm. 

Distilled  Water,  a  sufficient  quantity, 

To  make 


1000  mils 


Old  form 
7  lbs.  lJi  oz.  av. 

8  pints 


Place  at  the  bottom  of  a  glass  percolator  of  suitable  size,  a  layer  of 
purified  cotton  about  one-half  inch  in  thickness,  well  fitted  to  the  sides 
of  the  percolator,  and  moisten  it  with  a  little  distilled  water.  Introduce 
the  sugar  into  the  percolator,  make  its  surface  level  without  shaking 
or  jarring,  then  carefully  pour  upon  it  450  mils  [old  form  58  fl.  o/..] 
of  distilled  water  and  regulate  the  flow  of  the  liquid,  if  necessary,  50 
that  it  passes  out  in  rapid  drops.  Return  the  first  portion  of  the  per- 
colate until  it  runs  through  clear  and.  when  all  of  the  liquid  has  passed) 
follow  it  by  distilled  water,  added  in  portions,  so  that  all  of  the  sugar 
may  be  dissolved  and  the  product  measure  1000  mils  [old  form  8  pints]. 
Mix  thoroughly. 
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Syrup  may  also  be  prepared  in  the  following  manner: 
Dissolve  the  sugar  with  the  aid  of  heat  in  450  mils  [old  form  58  fl.  oz.] 
of  distilled  water,  raise  the  temperature  to  the  boiling  point,  strain 
the  liquid,  and  pass  enough  distilled  water  through  the  strainer  to 
make  the  product,  when  cold,  measure  1000  mils  [old  form  8  pints]. 
Mix  thoroughly. 

Syrup  thus  prepared  has  a  specific  gravity  of  about  1.313  at  25°  C.  (77°  F.). 

U.  S.  P.  and  N.  F.  Preparations. — Elixir  Aromaticum,  U.  S.  and  Compound 
Elixirs,  Syrups  and  other  preparations. 

SYRUPUS  ACACI/C.  U.  S.     Syrup  of  Acacia 

[Syr.  Acac] 

Metric  Old  form 

♦Acacia,  in  selected  pieces 1 00  Om.  3  oz.  av.  148  gr. 

Sugar 800  Om.  26  oz.  av.  309  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Place  the  acacia  in  an  enamelled  or  porcelain  dish,  add  430  mils  [old 
form  133^2  A-  oz-]  of  distilled  water,  and  stir  occasionally  until  the 
acacia  is  dissolved;  then,  having  added  the  sugar,  place  the  dish  on  a 
water  bath  and  apply  heat,  gradually  increasing  the  temperature  until 
the  water  in  the  water  bath  boils.  Maintain  this  temperature  for 
fifteen  minutes,  and  stir  the  syrup  from  time  to  time  until  the  sugar  is 
dissolved.  Strain  the  Syrup  while  hot,  add  sufficient  distilled  water, 
recently  boiled,  to  make  the  product  measure  1000  mils  [old  form  2 
pints]  and  transfer  it,  while  yet  hot,  into  small  bottles  which  have 
been  rinsed  with  boiling  water  and  heated  in  an  oven  at  160°  C.  (320° 
F.)  for  from  fifteen  to  thirty  minutes.  Close  the  bottles  tightly  with 
rubber  stoppers  which  have  been  just  previously  boiled  in  water  for 
thirty  minutes  and  cap  them  with  paper. 

N.  F.  Preparation. — Syrupus  Morphinae  et  Acacia?. 

SYRUPUS  ACIDI  CITRICI.  U.  S.     Syrup  of  Citric  Acid 
[Syr.  Acid.  Cit.] 

Metric  Old  form 

•Citric  Acid .' 10  Gm.  146  gr. 

Distilled  Water 10  mils  2^  A    dr. 

Tincture  of  Lemon  Peel 10  mils  2%  fl.  dr. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  citric  acid  in  the  distilled  water  and  add  the  solution  to 
950  mils  [old  form  30  fl.  oz.]  of  syrup,  mixing  it  well.  Then  add  the 
tincture  of  lemon  peel,  shake  the  mixture,  and  add  enough  syrup  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Mix  thoroughly 
and  preserve  it  in  containers  which  have  been  previously  washed  with 
boiling  water. 

This  preparation  must  not  be  dispensed  unless  it  is  free  from  moulds 
and  fermentation  products. 

N.  F.  Preparations. — Liquor  Magnesii  Citratis  Effervescens;  Liquor  Sodii  Citro- 
Tartratis  Kffervescens. 
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SYRUPUS  ACIDI   HYDRIODICI.  U.S.     Syrup  of  Hydriodic  Acid 
[Syr.  Acid.  Hydriod.] 

One  hundred  mils  of  Syrup  of  Hydriodic  Acid  contains  not  less  than 
1.3  Gm.  nor  more  than  1.45  Gm.  of  HI  (127.93). 

Metric  Old  form 

Diluted  Hydriodic  Acid 125  mils  4  fl.  oz. 

Distilled  Water 300  mils  9  fl.  oz.  288  min. 

Syrup 575  mils  18  fl.  oz.  192  min. 


To  make 1 000  mils  2  pints 

Mix  them. 

(For  tests  and  comments,  see  Part  III.) 


SYRUPUS  AURANTII.  U.  S.      Syrup  of  Orange 

[Syr.  Aurant. j 

Metric  Old  form 

*Tincture  of  Sweet  Orange  Peel 50  mils  l  fl.  oz.  288  min. 

Citric  Acid 5  Qm.  73  gr. 

Purified  Talc 15  Qm.  219  gr. 

Sugar 820  Qm.  27  oz.  av.  163  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  purified  talc  in  a  mortar  with  the  tincture,  add  gradu- 
ally 400  mils  [old  form  12  fl.  oz.  384  minims]  of  distilled  water,  filter, 
and  add  sufficient  distilled  water  through  the  filter  to  obtain  450  mils 
[old  form  143^  fl.  oz.]  of  filtrate;  in  this  filtrate  dissolve  the  citric  acid 
and  sugar  by  agitation  without  heat,  and  add  sufficient  distilled  water 
to  make  the  product  measure  1000  mils  [old  form  2  pints].  Mix 
thoroughly. 


SYRUPUS  AURANTII  FLORUM.  U.  S.     Syrup  of  Orange  Flowers 
[Syr.  Aurant.  Flor.] 

Metric  Old  form 

*Sugar 850  Qm.  28  o».  av.  164  gr. 

Orange  Flower  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  sugar  in  450  mils  [old  form  14^  fl.  oz.]  of  orange  flower 
water  by  agitation,  without  heat,  add  enough  orange  flower  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints],  mix  thoroughly 
and  strain. 

Syrup  of  Orange  Flowers  may  also  be  made  in  the  following  manner: 
Prepare  a  percolator  in  the  manner  described  under  Si/rupus.  Pour 
450  mils  [old  form  14^  A-  oz.]  of  orange  flower  water  upon  the  sugar, 
return  the  first  portions  of  the  percolate  until  it  runs  through  clear  and. 
when  all  of  the  liquid  has  passed,  follow  it  by  orange  flower  water,  until 
the  sugar  is  all  dissolved  and  the  product  measures  1000  mils  [old 
form  2  pints].    Mix  thoroughly. 
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SYRUPUS  CALCII  LACTOPHOSPHATIS.   U.  S.     Syrup  of  Calcium 

Lactophosphate 

[Syr.  Calc.  Lactophos.] 

Metric  Old  form 

•Precipitated  Calcium  Carbonate 25  Gm.  365  gr. 

Lactic  Acid 60  mils  1  fl.  o«.    442  min 

Phosphoric  Acid 36  mils  1  fl.  o«.      73  min. 

Stronger  Orange  Flower  Water 50  mils  l  fl.  oi.    288  min. 

Sugar 650  Qm.  21  oi.  av.  305  gr. 

Glycerin 50  mils  1  fl.  os.    288  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

To  the  lactic  acid,  mixed  with  100  mils  [old  form  3  fl.  oz.  96  minims] 
of  distilled  water,  gradually  add  the  calcium  carbonate,  stirring  until 
solution  is  effected.  Then  add  the  phosphoric  acid,  previously  diluted 
with  50  mils  [old  form  1  fl.  oz.  288  minims]  of  distilled  water,  and 
stir  until  the  precipitate  first  formed  is  dissolved.  Add  100  mils  [old 
form  3  fl.  oz.  96  minims]  of  distilled  water,  filter  the  solution,  mix  the 
stronger  orange  flower  water  with  the  filtrate,  add  the  glycerin,  and 
dissolve  the  sugar  in  the  mixed  liquids  by  agitation;  then  add  enough 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints]  and  strain. 

N.  F.  Preparations. — Elixir  Cinchonsc  Alkaloidorum,  Ferri  et  Calcii  Lactophos- 
phatis;  Syrupus  Calcii  Lactophosphatis  et  Ferri. 

Average  dose. — 2J^  fluidrachms  (10  mils). 

SYRUPUS  FERRI  IODIDI.  U.  S.     Syrup  of  Ferrous  Iodide 
[Syr.  Ferr.  Iod.     Ferri  Iodidi  Syrupus  P.  I.] 

A. syrupy  liquid  containing  not  less  than  4.75  per  cent,  nor  more 
than  5.25  per  cent,  of  Fel2  (309.68).  Preserve  it  in  completely  filled, 
tightly-stoppered  bottles. 

Metric  Old  form 
*lron,  in  the  form  of  fine,  bright  wire  and  cut  into 

small  pieces 1  2.5  Gm.  247  gr. 

Iodine 41.5  Gm.  1  oz.  av.  380  gr. 

Diluted  Hypophosphorous  Acid 20.0  mils  415  min. 

Sugar 575.0  Gm.  25  oz.  av.  400  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  Gm.  2  pints 

Introduce  the  iron  and  iodine  into  a  flask  of  thin  glass,  having  a 
capacity  of  about  500  mils  [old  form  1  pint]  and  add  to  it  150  mils 
[old  form  6^2  A-  «z-l  of  distilled  water.  Shake  the  mixture  occasionally, 
checking  the  reaction,  if  necessary,  by  placing  the  flask  in  cold  water, 
and,  when  the  solution  has  acquired  a  greenish  color  and  has  lost  the 
odor  of  iodine,  heal  it  to  boiling  and  add  at  once  50  Gm.  [old  form 
2  oz.  av.  112  grains]  of  the  sugar;  when  this  has  dissolved,  filter  the 
solution  into  the  remainder  of  the  sugar  contained  in  a  porcelain  dish. 
Rinse  the  flask  and  iron  wire  with  125  mils  [old  form  5  fl.  oz.]  of  dis- 
tilled water  and  pass  the  washings  through  the  filter  into  the  sugar. 
Stir  the  mixture  with  a  glass  rod  or  a  porcelain  spatula,  heating  the 
liquid  on  a  water  bath  until  complete  solution  is  effected,  and,  having 
passed  the  \vrup  through  a  clean  muslin  strainer  into  a  tared  bottle, 
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add  the  diluted  hypo-phosphorous  acid  and  sufficient  distilled  water 
to  make  the  product  weigh  1000  Gm.  [old  form,  or  measure,  2  pints], 
(For  tests  and  comments,  see  Part  III.) 

SYRUPUS  HYPOPHOSPHITUM.  U.  S.     Syrup  of  Hypophosphites 
[Syr.  Hypophos.] 

Metric  Old  form 

'Calcium  Hypophosphite 45  Qm.  l  oz.  av.  220  gr. 

Potassium  Hypophosphite 15  Gm.  219  gr. 

Sodium  Hypophosphite 15  Qm.  219  gr. 

Diluted  Hypophosphorous  Acid 2  mils  31  min. 

Glycerin 50  mils  l  fl.  oz.  288  min. 

Sugar 600  Gm.  20  oz.  av.  13  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  hypophosphites  with  500  mils  [old  form  1  pint]  of 
distilled  water,  until  they  are  dissolved.  Add  the  diluted  hypophos- 
phorous acid,  filter  the  liquid  and  pass  enough  distilled  water  through 
the  filter  to  make  the  filtrate  measure  540  mils  [old  form  17  fl.  oz.  134 
minims].  To  this  add  the  glycerin  and  sugar,  dissolve  the  latter  by 
agitation  without  heat,  and  finally  add  enough  distilled  water,  through 
the  filter,  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Strain  if  necessary. 

Average  dose.— 2%  fluidrachms  (10  mils). 

SYRUPUS  IPECACUANH/E.  U.  S.     Syrup  of  Ipecac 
[Syr.  Ipecac] 

Metric  Old  form 

*Fluidextract  of  Ipecac 70  mils  2  fl.  oz.    115  min. 

Acetic  Acid 10  mils  154  min. 

Glycerin 1 00  mils  3  fl.  oz.      96  min. 

Sugar _ 700  Gm.  23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dilute  the  fluidextract  of  ipecac  with  300  mils  [old  form  9  fl.  oz. 
288  minims]  of  water  to  which  the  acetic  acid  has  previously  been 
added,  and  mix  them  thoroughly  by  shaking  and  set  the  liquid  aside 
in  a  cool  place  for  twenty-four  hours.  Then  filter,  and  pass  enough 
water  through  the  filter  to  make  the  filtrate  measure  450  mils  [old 
form  143^2  A-  oz.].  To  this  filtrate  add  the  glycerin,  dissolve  the  sugar 
in  the  mixed  liquids,  and  add  enough  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints].  Mix  thoroughly  and  strain, 
if  necessary. 

Syrup  of  Ipecac  may  also  be  made  in  the  following  manner: 
Prepare  a  percolator  in  the  manner  described  under  Syrupus.  Mix 
the  filtrate  obtained  as  directed  in  the  preceding  formula  with  the 
glycerin,  pour  the  mixture  upon  the  sugar,  return  the  first  portions 
of  the  percolate  until  it  runs  through  clear,  and,  when  all  the  liquid 
has  passed,  follow  it  with  water  until  the  sugar  is  all  dissolved  and  the 
product  measures  1000  mils  [old  form  2  pints].    Mix  thoroughly. 


Averaae  dose  —  \  ExPectorant>  15  niinims  (1  mil) 
(  Emetic,  4  fluidrachms  (15  mils). 
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SYRUPUS  LACTUCARII.  U.  S.     Syrup  of  Lactucarium 
[Syr.  Lactucar.j 

Metric  Old  form 

♦Tincture  of  Lactucarium 100  mils  3  fl.  ox.    96  min. 

Glycerin 200  mils  6  fl.  ox.  192  min. 

Citric  Acid 1  Om.  15  gr. 

Orange  Flower  Water 50  mils  1  fl.  ox.  288  min. 

Syrup,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  the  tincture  of  lactucarium  with  the  glycerin,  add  the  orange 
flower  water  in  which  the  citric  acid  has  been  previously  dissolved, 
and  filter,  if  necessary.  Finally,  add  a  sufficient  quantity  of  syrup  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Mix 
thoroughly. 

Average  dose. — 2^  fluidrachms  (10  mils). 

SYRUPUS  PICIS  LIQUID/E.  U.  S.     Syrup  of  Tar 
[Syr.  Pic.  Liq.] 

Metric  Old  form 

*Tar 5  Om.  73  gr. 

Alcohol 50  mils  1  fl.  ox.  288  min. 

Magnesium  Carbonate 10  Gm.  146  gr. 

Sugar 850  Gm.  28  ox.  av.  164  gr. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  tar  in  the  alcohol,  add  the  magnesium  carbonate  and 
50  Gm.  [old  form  1  oz.  av.  293  grains]  of  sugar,  and  after  thorough 
trituration  add  410  mils  [old  form  13  fl.  oz.]  of  water.  Stir  the  mixture 
occasionally  during  two  hours  and  then  filter  it,  returning  the  filtrate 
to  the  filter  until  the  liquid  is  clear. 

Dissolve  the  remainder  of  the  sugar  in  the  clear  filtrate  obtained  from 
the  treatment  of  the  tar,  and  strain  the  syrup,  adding  sufficient  water 
through  the  strainer  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

Syrup  of  Tar  may  also  be  made  in  the  following  manner: 

Prepare  a  percolator  in  the  manner  described  under  Syrupus.  Pour 
the  clear  filtered  liquid  obtained  from  the  treatment  of  the  tar  as 
directed  above  upon  the  remainder  of  the  sugar,  return  the  first  por- 
tions of  the  percolate  until  it  runs  through  clear,  and,  when  all  the 
percolate  has  passed,  follow  it  with  water  until  the  sugar  is  all  dissolved 
and  the  product  measures  1000  mils  [old  form  2  pints].  Mix 
thoroughly. 

Average  dose. — 1  fluidrachm  (4  mils). 
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SYRUPUS  PRUNI  VIRGINIAN/E.  U.  S.     Syrup  of  Wild  Cherry 
[Syr.  Prun.  Virg.l 

Metric  Olr)  form 

♦Wild  Cherry  Bark,  in  No.  20  powder       1 50  dm.  S  oz.  av. 

Sugar . 800  Gm.  26  01.  av.  309  gt. 

aiycerim  . 50  mils  1  fl.  oz.    288  min. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  the  glycerin  with  200  mils  [old  form  6  fl.  oz.  192  minims]  of 
water,  moisten  the  wild  cherry  bark  with  100  mils  [old  form  3  fl.  oz. 
96  minims]  of  this  mixture,  pack  it  firmly  in  a  cylindrical  percolator 
and  pour  the  remaining  150  mils  [old  form  4  fl.  oz.  384  minims]  of  the 
menstruum  upon  it.  When  the  glycerin-water  menstruum  has  dis- 
appeared from  the  surface  of  the  drug,  add  sufficient  water  to  saturate 
the  powder  and  leave  a  stratum  above  it.  Close  the  lower  orifice,  and. 
having  closely  covered  the  percolator,  allow  the  drug  to  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  water  as  a  menstruum  until  the  percolate  measures 
500  mils  [old  form  1  pint].  Dissolve  the  sugar  in  the  percolate  by 
agitation  without  heat,  strain  and  pass  enough  water  through  the 
strainer  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Mix  thoroughly. 

Syrup  of  Wild  Cherry  may  also  be  made  in  the  following  manner : 

Prepare  a  percolator  in  the  manner  described  under  Syrupus.  Pour 
the  percolate  obtained  as  directed  in  the  preceding  formula  upon  the 
sugar,  return  the  first  portions  of  the  percolate  until  it  runs  through 
clear,  and,  when  all  the  liquid  has  passed,  follow  it  with  water,  until 
the  sugar  is  all  dissolved  and  the  product  measures  1000  mils  [old 
form  2  pints].    Mix  thoroughly. 

This  Syrup  should  be  stored  in  non-metallic,  tightly-closed  con- 
tainers, in  a  cool  place,  as  it  rapidly  loses  hydrocyanic  acid  even  under 
the  most  favorable  conditions. 

Average  dose. — 1  fluidrachm  (4  mils). 


SYRUPUS  RHEI   U.  S      Syrup  of  Rhubarb 
[Syr.  Rhei] 

Metric  Old  form 

*Pluldextract  of  Rhubarb 1 00  mils  3  fl.  01.    96  min. 

Spirit  of  Cinnamon 4  mils  1  fl.  dr. 

Potassium  Carbonate 10  Qm.  146  gr. 

Water 50  mils  1  fl.  01.  288  min. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  spirit  of  cinnamon  with  the  fluidextract  of  rhubarb,  add  the 
potassium  carbonate  previously  dissolved  in  the  water,  and  gradually 
add  this  mixture  to  enough  syrup  to  make  the  product  measure  1000 
mils  [old  form  2  pints]. 

Average  dose. — 2)4.  fluidrachms  (10  mils). 
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SYRUPUS  RHEI  AROMATICUS.  U.  S.      Aromatic  Syrup  of  Rhubarb 
[Syr.  Rhei  Arom.    Spiced  Syrup  of  Rhubarb] 

Metric  Old  form 

^Aromatic  Tincture  of  Rhubarb 1  50  mils  4  fl.  o».  384  min. 

Potassium  Carbonate 1   Gm.  15  gr. 

Syrup,  a  sufiick-ut  quantity. 

To  make 1000  mils  2  pints 

Dissolve  the  potassium  carbonate  in  the  tincture  and  add  this  to 
sufficient  syrup  to  make  the  product  measure  1000  mils  [old  form  2 
pints].     Mix  thoroughly. 

Average  dose. — 2%  fluidrachms  (10  mils). 


SYRUPUS  SARSAPARILL/E  COMPOSITUS.  U.  S.      Compound  Syrup 

of  Sarsaparilia 

[Syr.  Sarsap.  Co.] 

Metric  Old  form 

*Fluidextract  ol  Sarsaparilia 200.0  mils  6  fl.  oe.  192  min. 

Fluidextract  of  Qlycvrrhiza 15.0  mils  230  min. 

Fluidextract  of  Senna 1 5.0  mils  230  min. 

Oil  qf  Sassafras 0.2  mil  3  min. 

Oil  of  Anise 0.2  mil  3  min. 

Methyl  Salicylate 0.2  mil  3  min. 

Alcohoi 1  °.  4  mils  298  min. 

Syrup 750.0  mils  24  fl.  oi. 


To  make  about 1 000  mils  2  pints 

Mix  the  fluidextracts  and  add  the  alcohol,  in  which  the  methyl 
salicylate  and  the  oils  (equivalent  to  about  four  drops  each)  have  been 
dissolved.  Gradually  add  this  solution  to  the  syrup  and  mix  thoroughly. 


N.  F.  Preparation. — Syrupus  Bromidorum. 
Average  dose. — 4  fluidrachms  (15  mils). 


SYRUPUS  SCILL/E.   U.S.      Syrup  of  Squill 
[Syr.  Scill.] 

Metrir  Old  form 

♦Vinegar  of  Squill 450  mils  14  fl.  oi.     192  min. 

Sugar 800  Gm.  26  oi.  av.  309  gr. 

Water,  a  ■uffioient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  BUgar  in  the  vinegar  of  squill  with  the  aid  of  a  gentle 
beat,  Hun  -train  the  syrup,  and,  when  the  liquid  is  cold,  add  enough 
water,  through  the  Btrainer,  to  make  the  product  measure  1000  mils 
[old  form  2  pints].    Mix  thoroughly. 

Average  dose. — 30  minims  (2  mils). 
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SYRUPUS  SCILL>E  COMPOSITUS.  U.  S.     Compound  Syrup  of  Squill 
[Syr.  Scill.  Co.     Hive  Syrup     Coxe's  Hive  Syrup] 

Metric  Old  form 

*Fluldextract  of  Squill 80  mils  2  fl.  os.  4  K  A-  dr. 

Fluidextract  of  Senega 80  mils  2  fl.  oz.  4  ^  fl.  dr. 

Antimony  and  Potassium  Tartrate 2  Qm.  2'.)  gr. 

Distilled  Water 10  mils  2y2  A.  dr. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  antimony  and  potassium  tartrate  in  the  distilled  water 
with  the  aid  of  heat,  add  this  solution  to  750  mils  [old  form  24  fl.  oz.] 
of  syrup  and  mix  thoroughly.  Then  gradually  add  the  fluidextracts, 
previously  mixed,  and,  finally,  sufficient  syrup  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 

SYRUPUS  SENEG/E.  U.  S.     Syrup  of  Senega 
[Syr.  Seneg.j 

Metric  Old  form 

♦Fluidextract  of  Senega 200  mils  6  fl.  oz.  192  min 

Syrup,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  the  fluidextract  with  sufficient  syrup  to  make  the  product  meas- 
ure 1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


SYRUPUS  SENN/E.   U.  S.     Syrup  of  Senna 
[Syr.  Senn.] 

Metric  Old  form 

♦Fluidextract  of  Senna 250  mils  8  fl   oi. 

Oil  of  Coriander 5  mils  77  min. 

Syrup,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Mix  the  oil  of  coriander  with  the  fluidextract  of  senna  and  add  suffi- 
cient syrup  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Mix  thoroughly.         \i< 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  TOLUTANUS.   I  .  S       Syrup  of  Tolu 
ISyr.  Tolu.] 

Metric  Old  form 

♦Tincture  of  Tolu 50  mils  1  fl.  oz.    2ss  min. 

Magnesium  Carbonate 10  Qm,  146  cr. 

Sugar 820  Om.  27  oz.  av.  163  gr. 

Water,  a  sufficient  quantity, 

To  make 1OO0  mils  2  pints 

Rub  the  tincture  of  tolu  in  a  mortar  with  the  magnesium  carbonate 

and  GO  Gra.  [old  form  2  oz.  av.]  of  the  sugar.     Then  gradually  add 
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430  mils  [old  form  133^  fl.  oz.]  of  water,  with  constant  trituration, 
and  filter.  Dissolve  the  remainder  of  the  sugar  in  the  clear  nitrate, 
with  the  aid  of  a  gentle  heat,  strain  the  syrup  while  hot,  and  add 
sufficient  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

Syrup  of  Tolu  may  also  be  made  in  the  following  manner: 
Prepare  a  percolator  in  the  manner  described  under  Syrupus.  Pour 
the  filtrate  obtained  as  directed  in  the  preceding  formula  upon  the 
remainder  of  the  sugar,  return  the  first  portions  of  the  percolate  until  it 
runs  through  clear,  and,  when  all  of  the  liquid  has  passed,  follow  it  with 
water,  until  all  of  the  sugar  is  dissolved  and  the  product  measures 
1000  mils  [old  form  2  pints].    Mix  thoroughly. 

This  syrup  is  used  mainly  as  a  flavor  and  enters  the  following 
preparations : 

U.  S.  P.  Preparations. — Trochisci  Ammonii  Chloridi;  Trochisci  Cubebae. 

N.  F.  Preparations. — Emulsum  Olei  Morrhuae  cum  Calcii  Lactophosphate ;  Emul- 
sum  Olei  Morrhuae  cum  Calcii  Phosphate;  Emulsum  Olei  Morrhuae  cum  Pruno 
Virginiana;  Emulsum  Olei  Morrhuae  cum  Vitello;  Mistura  Pectoralis,  Stokes. 

Average  dose. — 4  fluidrachms  (15  mils). 

SYRUPUS  ZINGIBERIS.  U.  S.     Syrup  of  Ginger 

[Syr.  Zingib.] 

Metric  Old  form 

•Fluldcx tract  of  (linger ? 30  mils  461  min. 

Alcohol 20  mils  307  min. 

Magnesium  Carbonate 10  Qm.  146  gr. 

Sugar 820  Om.         27  ot.  av.  163  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fluidextract  of  ginger  and  the  alcohol,  then  triturate  the 
liquid  in  a  mortar  with  the  magnesium  carbonate  and  60  Gm.  [old 
form  2  oz.  a  v.]  of  the  sugar.  Then  gradually  add  430  mils  [old  form 
133^2  A-  oz.]  of  water,  with  constant  trituration,  and  filter.  Dissolve 
the  remainder  of  the  sugar  in  the  clear  filtrate,  with  the  aid  of  a  gentle 
heat,  strain  the  syrup  while  hot,  and  add  sufficient  water  to  make 
the  product  measure  1000  mils  [old  form  2  pints]. 

Syrup  of  Ginger  may  also  be  made  in  the  following  manner: 
Prepare  a  percolator  in  the  manner  described  under  Syrupus.  Pour 
the  filtrate  obtained  as  directed  in  the  preceding  formula  upon  the 
remainder  of  the  sugar,  return  the  first  portions  of  the  percolate  until 
it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow  it  with 
water,  until  all  of  the  sugar  is  dissolved  and  the  product  measures 
1000  mils  [old  form  2  pints].    Mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

SYRUPUS  ALLII.   N.  F.      Syrup  of  Garlic 
[Syr.  Allil) 

Metric  Old  form 

Garlic,  plirori  find  bruised 200  Om.  6  oi.  av.  206  gr. 

SuKHr                                 800  Om.  26  o«.  av.  309  gr. 

Diluted  Acetic  Acid,  ft  sufficient  quantity, 


To  make 1000  mils  2  pinU 
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Macerate  the  garlic  in  300  mils  [o  d  form  9  fl.  oz.  288  minims]  of 
diluted  acetic  acid  during  four  days,  and  express  the  liquid,  avoiding 
the  use  of  metallic  utensils.  Then  mix  the  residue  with  200  mils  [old 
form  6  fl.  oz.  192  minims]  more  of  diluted  acetic  acid,  and  again  express. 
Mix  the  expressed  liquids,  and  filter.  Pour  the  filtrate  upon  the  sugar, 
contained  in  a  suitable  vessel,  and  agitate  the  mixture  until  the  sugar 
is  dissolved.  Lastly,  add  sufficient  diluted  acetic  acid  to  make  the  prod- 
uct measure  1000  mils  [old  form  2  pints]  and  mix  thoroughly. 

Average  dose. — 1  fluidrachm  (4  mils). 


SYRUPUS  ALTH>£>£.   N.  F.      Syrup  of  Althaea 
[Syr.  Althae.) 

Metric  OH  form 

Althaea,  cut  in  small  pieces 50  Gm.  1  oz.  av.  293  gr. 

Alcohol 30  mils  7  fl.    dr.     41  min. 

Gly cerin 1 00  mils  3  fl.    oz.     96  min. 

Sugar 700  Om.  23  oz.  av.  160  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mil*  2  pints 

Wash  the  althaea  with  cold  water,  then  macerate  it  with  400  mils 
[old  form  12  fl.  oz.  384  minims]  of  water  previously  mixed  with  the 
alcohol,  during  three  hours,  at  room  temperature  without  stirring,  and 
strain  without  expressing  the  residue.  In  the  strained  liquid  dissolve 
the  sugar  by  agitation,  without  heat,  add  the  glycerin  and  sufficient 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Mix 
thoroughly. 

Keep  the  syrup  in  well-stoppered,  completely  filled  bottles,  in  a  cool 
place. 

Average  dose. — 1  fluidrachm  (4  mils). 


SYRUPUS  AMMONII   HYPOPHOSPHITIS.   N.  F.      Syrup  of  Ammonium 

Hypophosphite 
[Syr.  Ammon.  Hypophos.] 

Metric  Old  form 

Ammonium  Hypophosphite 35  Qm.              l  oz.  av.  74  gr. 

Diluted  Hypophosphorous  Acid 2  mils  31  min. 

Distilled   Water 1 00  mils               3  fl.  oz.    96  min. 

Glycerin 100  mils              3  fl.  oz.    96  min. 

Compound  Spirit  of  Vanillin 2  mils  31  min. 

Syrup,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  ammonium  hypophosphite  in  the  distilled  water,  add 
the  diluted  hypophosphorous  acid,  filter,  and  then  add  the  glycerin, 
compound  spirit  of  vanillin  and  sufficient  syrup  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 
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SYRUPUS   ASARI   COMPOSITUS.   N.  F.      Compound    Syrup   of   Asarum 

[Syr.  Afar.  Co.    Compound  Syrup  of  Canada  Snake-root] 

Metric  Old  form 

Asarum,  in  No.  40  powder 62.0  Gm.             2  os.  av.  30  gr. 

Alcohol 200.0  mils             6  fl.  0£.  192  min. 

Cochineal,  in  fine  powder 1.5  dm.  22  gr. 

Potassium  Carbonate 2.5  Qm.  36  gr. 

Fluidextract  of  Ipecac 3.0  mils  46  min. 

Sugar 725.0  Qm.  24  oz.  av.    87  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  asarum  intimately  with  the  cochineal  and  potassium  carbon- 
ate, previously  triturated  together.  Moisten  the  powder  with  a  suffi- 
cient quantity  of  a  menstruum  prepared  by  mixing  the  alcohol  with 
375  mils  [old  form  12  fl.  oz.]  of  water  and  allow  the  moistened  drugs  to 
macerate,  in  a  covered  vessel,  for  twenty-four  hours.  Then  transfer 
them  to  a  percolator,  and  pour  on  the  remainder  of  the  menstruum. 
Allow  the  percolation  to  proceed  slowly,  and  when  all  of  the  menstruum 
has  been  added  follow  it  with  water,  until  the  percolate  measures  500 
mils  [old  form  1  pint.]  To  this  add  the  fluidextract  of  ipecac,  and 
afterwards  the  sugar,  and  dissolve  the  latter  by  agitation.  Finally,  add 
sufficient  water  to  make  the  syrup  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  BROMIDORUM.   N.  F.      Syrup  of  the  Bromides 
[Syr.  Bromidor.] 

Metric  Old  form 

Potassium   Bromide 80  Qm.  2  oe.  av.  293  gr. 

Sodium  Bromide 80  Qm.  2  oz.  av.  293  gr. 

Ammonium  Bromide 50  Qm.  l  oz.  av.  293  gr. 

Calcium  Bromide 25  Qm.  365  gr. 

Lithium  Bromide 8  Qm.  117  gr. 

Tincture  of  Vanilla 32  mils  1  fl.  o».      12  min. 

Compound  Tincture  of  Cudbear 16  mils  246  min. 

Compound  Syrup  of  Sarsaparilla 450  mils  14  fl.  oi.    192  min. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  bromides  in  the  compound  syrup  of  sarsaparilla  and 
400  mils  [old  form  12  fl.  oz.  384  minims]  of  syrup;  then  add  the  tinct- 
ures, and  sufficient  syrup  to  make  the  product  measure  1000  mils  [old 
form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  CALCII  ET  SODII  HYPOPHOSPHITUM.   N.  F.      Syrup  of 

Calcium  and  Sodium  liypophosphites 

[Syr.  Calc.  et  Sod.  Hypophos.] 

Metric  Old  (orm 

Calcium  Hypophosphlte 35.0  Qm.  l  oi.  av.  74  gr. 

Sodium  Hypophosphlte 35.0  Gm.  1  o«.  av.  74  gr. 

Hypophosphorous  Acid 1.8  mils  23  min. 

Sugar 775.0  Qm.  25  oz.  av.  3S0  gr. 

Distilled  Water,  u  sufficient  tiuantity, 


To  make 1 000  mils  2  pints 
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Dissolve  the  hypophosphites  with  the  aid  of  the  hypophosphorous 
acid  in  500  mils  [old  form  1  pint]  of  distilled  water,  filter  the  solution, 
add  the  sugar  to  the  filtrate  and  after  this  has  been  dissolved  by  agita- 
tion, add  sufficient  distilled  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  CALCII  HYDROCHLOROPHOSPHATIS.   N.  F.      Syrup  of 
Calcium  Hydrochlorophosphate 

[Syr.  Calc.  Hydrochlorophos.    Syrupus  Calcii  Chlorhydrophosphatis, 

N.  F.  IIIj 

Metric  Old  form 

Precipitated  Calcium  Phosphate 1 7.5  Gm.  255  gr. 

Tincture  of  Lemon  Peel 20.0  mils  307  min. 

Hydrochloric  Acid, 

Water, 

Syrup,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinte 

Triturate  the  precipitated  calcium  phosphate  with  30  mils  [old  form 
461  minims]  of  water,  and  dissolve  it  with  the  aid  of  hydrochloric  acid, 
avoiding  an  excess.  Then  add  the  tincture  of  lemon  peel,  filter  the 
liquid,  and  wash  the  filter  with  a  mixture  of  30  mils  [old  form  461 
minims]  each  of  water  and  of  syrup.  Lastly,  add  sufficient  syrup  to 
the  filtrate  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  CALCII  HYPOPHOSPHITIS.   N.  F.      Syrup  of  Calcium 

Hypophosphite 

[Syr.  Calc.  Hypophos.] 

Metric  Old  form 

Calcium  Hypophosphite 35.0  Qm.  l  oi.  av.  74  gT. 

Hypophosphorous  Acid 1.5  mils  23  min. 

Sugar 775.0  Qm.  25  oi.  av.  380  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pinte 

Dissolve  the  calcium  hypophosphite  with  the  aid  of  the  hypophos- 
phorous acid  in  500  mils  [old  form  1  pint]  of  distilled  water,  filter  the 
solution,  add  the  sugar  to  the  filtrate,  and  after  this  has  been  dissolved 
by  agitation,  add  sufficient  distilled  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  CALCII  IODIDI.  N.  F.     Syrup  of  Calcium  Iodide 
[Syr.  Calc.  lodid.] 

Metric  Old  form 

Iodine 76  Om.  2  o«.  av.  235  gr. 

Iron  Wire,  fine,  bright,  and  finely  out 28  Qm.  409  gr. 

Precipitated  Calcium  Carbonate 34  Qm.  l  o».  av.    59  gr. 

Sugar 700  Qm.  23  oe.  av.  160  gr. 

Distilled  Water, 

Syrup,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pint* 

22 
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Add  the  iron  wire  to  57  Gm.  [old  form  1  oz.  av.  395  gr.]  of  the  iodine 
and  175  mils  [oid  form  5  fl.  oz.  288  minims]  of  distilled  water,  and  apply 
a  gentle  heat,  until  the  iodine  is  combined,  and  the  liquid  has  acquired 
a  greenish  color.  Filter  the  liquid  through  a  small  filter  into  a  flask 
containing  the  remainder  of  the  iodine,  wash  the  filter  with  about  62 
mils  [old  form  1  fl.  oz.  472  minims]  of  distilled  water  and  then  warm 
the  solution  gently  until  the  iodine  is  dissolved,  taking  care  that  no 
iodine  is  lost  by  volatilization.  Heat  to  boiling  235  mils  [old  form  7  fl. 
oz.  250  minims]  of  distilled  water  in  a  capacious  dish,  and  add  to  it 
alternately,  in  small  portions,  first  the  precipitated  calcium  carbonate, 
and  then  the  solution  of  iron  iodide,  stirring  briskly  and  waiting  until 
the  violence  of  the  reaction  moderates  before  adding  a  fresh  portion. 
From  time  to  time  add  a  little  distilled  water  to  replace  that  lost  by 
evaporation.  When  all  of  the  iron  solution  and  calcium  carbonate  have 
been  added,  continue  heating  the  mixture  until  it  commences  to  boil, 
then  filter  it  through  a  wetted  filter,  and  wash  the  filter  with  sufficient 
distilled  water  to.  make  the  product,  when  cold,  measure  500  mils  [old 
form  1  pint].  In  this  dissolve  the  sugar  by  agitation,  then  add  suffi- 
cient syrup  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  strain. 

Average  dose. — 30  minims  (2  mils). 

SYRUPUS  CALCII  LACTOPHOSPHATIS  ET  FERRI.   N.  F.     Syrup  of 
Calcium  Lactophosphate  and  Iron 

[Syr.  Calc.  Lactophos.  et  Ferr.    Syrupus  Calcii  Lactophosphatis 
cum  Ferro,  N.  F.  Ill] 

Metric  Old  form 

Ferrous  Lactate 8.5  Om.  124  gr. 

Potassium  Citrate 8.5  Gm.  124  gr. 

Water 62.5  mils  2  fl.  oi. 

Syrup  of  Calcium   Lactophosphate,    a    sufficient 
quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  ferrous  lactate  and  potassium  citrate  in  the  water  with 
the  aid  of  heat,  and  add  sufficient  syrup  of  calcium  lactophosphate  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  CIMICIFUG/E  COMPOSITUS.   N.  F.      Compound  Syrup 

of  Cimicifuga 

[Syr.  Cimiclf.  Co.] 

Syrupus  Aetata;  Compositus,  N.  F.  III.     Compound  Syrup  of  AcTiEAj 

Metric  Old  form 

Fluidextract  of  Cimicifuga 40  mils  1  fl.  oi.  134  min. 

Fluidextract  of  Olycyrrhlza 20  mils  307  min. 

Fluidextract  of  Senega 20  mils  307  min. 

Fluidextract  of  Ipecac 10  mils  154  min. 

Wild  Cherry,  in  moderately  fine  powder. ...    40  Gm.  1  oi.  av.  147  gr. 

Purified  Talc 15  Om.  219  gr. 

Sugar 650  Om.  21  oi.  av.  305  gr. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Mix  the  wild  cherry  with  375  mils  [old  form  12  fl.  oz.]  of  water,  and 
allow  it  to  macerate  during  one  hour.  Then  add  to  it  the  fluidextracts 
and  the  talc  and  stir  or  agitate  the  mixture  frequently  and  thoroughly 
during  about  fifteen  minutes.  Transfer  it  to  a  wetted  filter,  and,  when 
the  liquid  ceases  to  drop  from  the  funnel,  wash  the  contents  of  the  filter 
with  sufficient  water  to  obtain  500  mils  [old  form  1  pint]  of  filtrate. 
Dissolve  the  sugar  in  this  liquid  by  agitation,  and  add  sufficient  water 
to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS   CINNAMOMI.   N.  F.      Syrup   of   Cinnamon 
[Syr.  Cinnam.] 

Metric  Old  form 

Saigon  Cinnamon,  in  No.  30  powder 1 00  Gm.  3  oz.  av.  148  gr. 

Alcohol 50  mils  1  fl.  oz.    288  min. 

Sugar 800  Gm.  26  oz.  av.  309  gr. 

Cinnamon  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  alcohol  with  450  mils  [old  form  14  fl.  oz.  192  minims]  of 
cinnamon  water,  moisten  the  cinnamon  with  a  sufficient  quantity  of 
this  menstruum  and  allow  it  to  macerate  for  two  hours.  Then  transfer 
it  to  a  small  percolator,  and  percolate,  in  the  usual  manner,  using  first 
the  remainder  of  the  menstruum  above  directed,  and  afterwards,  cin- 
namon water.  Collect  480  mils  [old  form  15  fl.  oz.  173  minims]  of  the 
percolate  and  dissolve  the  sugar  in  this,  then  add  a  sufficient  quantity 
of  cinnamon  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS   CODEIN/E.   N.  F.      Syrup   of  Codeine 

[Syr.  Codein.] 

Metric  Old  form 

Codeine  Sulphate 0.2  Gm.  29  grains 

Syrup,  a  sufficient  quantity, 


To  make 1 00  mils  2  pints 

Reduce  the  codeine  sulphate  to  a  fine  powder  and  dissolve  it  in  the 
syrup,  which  has  been  warmed. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  ERIODICTYI   AROMATICUS.   N.  F.      Aromatic  Syrup  of 

Eriodictyon 
[Syr.  Eriodict.  Arom.    Aromatic  Syrup  of  Verba  Santa 

SYRUPUS  CORRIGENS] 

Metric  Old  form 

Fluldextract  of  Eriodictyon 32.0  mils  1  fl.  oz.  12  min. 

Solution  of  Potassium  Hydroxide 25.0  mils  3S4  min. 

Compound  Tincture  of  Cardamom 65.0  mils  2  fl.  o«.  38  min. 

Oil  of  Sassafras 0.5  mil  s  min. 

Oil  of  Lemon 0.5  mil 

Oil  of  Clove 1.0  mil  18  min 

Alcohol 32.0  mils  1  fl.  or    12  min. 

Sugar 800.0  Om.  2f>  „i   av.  309  gr. 

Magnesium  Carbonate 5.0  Om.  7:*  p 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Dissolve  the  oils  in  the  alcohol,  add  the  fluidextracts  and  the  tincture, 
then  the  solution  of  potassium  hydroxide  and  325  mils  [old  form  10  fl. 
oz.  192  minims]  of  water.  Shake  the  mixture  thoroughly,  add  the  mag- 
nesium carbonate,  filter  and  add  sufficient  water  through  the  filter  to 
make  the  liquid  measure  500  mils  [old  form  1  pint].  Pour  this  filtrate 
upon  the  sugar  contained  in  a  bottle,  and  dissolve  it  by  placing  the 
bottle  in  hot  water,  agitating  the  contents  frequently.  Lastly,  cool  the 
product  and  add  sufficient  water  to  make  the  Syrup  measure  1000  mils 
[old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 

SYRUPUS  FERRI  ET  MANGANI  IODIDI.   N.  F.      Syrup  of  Iron  and 

Manganese  Iodide 

[Syr.  Ferr.  et  Mangan.  lod.] 

Metric  Old  form 

Iodine 81.5  Gm.  2  oa.  av.  315  gr. 

Iron  Wire,  fine,  bright,  and  finely  cut 28.0  Gm.  409  gr. 

Manganese  Sulphate 26.5  Gm.  387  gr. 

Sodium  Iodide 35.6  Gm.  l  o».  av.    83  gr 

Sugar 800.0  Gm.  26  oz.  av.  309  gr 

Diluted  Alcohol, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Add  the  iodine  to  the  iron  and  200  mils  [old  form  6  fl.  oz.  192  minims] 
of  distilled  water  in  a  flask,  and  prepare  a  solution  of  ferrous  iodide,  in 
the  usual  manner,  aiding  the  process,  if  necessary,  by  heating  the  con- 
tents of  the  flask,  at  first  gently,  and  finally  to  boiling.  Filter  the  liquid 
through  a  small  filter,  directly  upon  the  sugar  contained  in  a  suitable 
bottle  graduated  to  1000  mils  [old  form  2  pints]  and  rinse  the  flask  and 
filter  with  two  portions,  of  20  mils  [old  form  307  minims]  each,  of  dis- 
tilled water,  adding  the  rinsings  to  the  filtrate  in  the  bottle.  Dissolve 
the  manganese  sulphate  in  100  mils  [old  form  3  fl.  oz.  96  minims]  of 
distilled  water,  and  the  sodium  iodide  in  100  mils  [old  form  3  fl.  oz.  96 
minims]  of  diluted  alcohol,  mix  the  two  solutions  and  filter  the  mixture,' 
collecting  the  filtrate  in  the  bottle  which  contains  the  sugar  and  the  iron 
iodide  solution.  Wash  the  filter  with  25  mils  [old  form  384  minims]  of 
cold  distilled  water,  receiving  the  washings  in  the  same  bottle.  Agitate 
the  mixture  until  the  sugar  has  dissolved,  then  add  sufficient  distilled 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]  and 
filter. 

Average  dose. — 15  minims  (1  mil). 

SYRUPUS  FERRI  HYPOPHOSPHITIS.    X    R      Syrup  of  Ferric 
Hypophosphite 

[Syr.  Ferr.  Hypophos.] 

Met  ric  Old  form 

Ferric  Hypophosphite 1  7.5  Gm.  166  gr. 

Potassium  Citrate 25.0  Gm.  866  gr 

Sugar 850.0  Om.  28  or.  av.  164  gr. 

Orange  Flower  Water                              90.0  mils  2  fl.  o».    422  min. 

Distilled  Water,  a  niffident  quantity. 


T  .  make IOOO  mils  2  pints 
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Dissolve  the  ferric  hypophosphite  and  the  potassium  citrate  in  225 
mils  [old  form  7  fl.  oz.  9b'  minims]  of  distilled  water,  with  the  aid  of  heat, 
and  filter.  Mix  the  filtrate  with  the  orange  flower  water,  add  sufficient 
distilled  water  to  make  the  solution  measure  450  mils  [old  form  14  fl. 
oz.  192  minimsl  and  dissolve  the  sugar  in  this  liquid  with  the  aid  of  heat. 
Finally  add  sufficient  distilled  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  FERRI  LACTOPHOSPHATIS.   N.  F       Syrup  of  Iron 

Lactophosphate 

[Syr.  Ferr.  Lactophos.] 

Metric  Old  form 

Ferrous  Lactate 1 7.5  Qm.  255  gr. 

Phosphoric  Acid 1 7.5  mils  269  min. 

Sugar 80.0  Qm.  2  oz.  av.  293  gr. 

Distilled  Water 50.0  mils  l  fl.  oz.    288  min. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  ferrous  lactate  in  50  mils  [old  form  1  fl.  oz.  288  minims] 
of  distilled  water  with  the  aid  of  the  phosphoric  acid,  dissolve  the  sugar 
in  the  solution,  and  add  sufficient  syrup  to  make  the  product  measure 
1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  FERRI  PROTOCHLORIDI.   N.  F.     Syrup  of  Ferrous  Chloride 
[Syr.  Ferr.  Protochlor.    Syrup  of  Protochloride  of  Iron] 

Metric  Old  form 

Solution  of  Ferrous  Chloride 50  mils  l  fl.  o«.    288  min. 

Glycerin 125  mils  4  fl.  oz. 

Orange  Flower  Water 125  mils  4  fl.  oz. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  solution  of  ferrous  chloride  with  the  glycerin  and  orange 
flower  water,  and  add  sufficient  syrup  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  FERRI,  QUININ^E  ET  STRYCHNIN/C  PHOSPHATUM.  N.  F 
Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strychnine 

(Replacing  U.  S.  P.  VIII) 

[Syr.  Ferr.  Quin.  et  Strych.  Phos.    Easton's  Syrup] 

Metric  Old  form 

Ferric  Phosphate 20.0  Gm.  292  gr 

Quinine 26.0  Gm.  880  p. 

Strychnine 0.2  Gm.  2.9  gr. 

Phosphoric  Acid 50.0  mils  1  fl.  oz   28S  min. 

Glycerin 100.0  mils  3  fl.  oz.    96  min. 

Water , 50.0  mils  1  fl.  oi.  288  min. 

Syrup,  a  sufficient  quantity, 


To  make . 1 000  mils  2  pinta 
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Dissolve  the  ferric  phosphate  in  the  water  with  the  aid  of  heat,  then 
add  the  phosphoric  acid,  the  quinine  and  the  strychnine,  and  stir  until 
solution  is  effected.  Filter  the  liquid  into  the  glycerin,  contained  in  a 
graduated  bottle,  add  sufficient  syrup  to  make  the  product  measure 
1000  mils  [old  form  2  pints]  and  mix  thoroughly. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  FERRI  SACCHARATI  SOLUBILIS.   N.  F.      Syrup  of 
Soluble  Saccharated  Iron 

[Syr.  Ferr.  Sacch.  Sol.    Svrupus  Ferri  Oxydati  Solubilis       Syrup  of 
Saccharated  Oxide  of  Iron        Syrup  of  Soluble  Oxide  of  Iron] 

Metric  Old  form 

Saccharated  Ferric  Oxide 415  Gm.  13  oz.  av.  373  gr. 

Syrup 320  mils  10  fl.  oz.    115  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  saccharated  ferric  oxide  in  400  mils  [old  form  12  fl.  oz. 
384  minims]  of  water  on  a  water  bath,  add  the  syrup  and  sufficient 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  FICORUM  COMPOSITUS.   N.  F.      Compound  Syrup  of  Figs 

[Syr.  Ficor.  Co.] 

Metric  Old  form 

Figs,  cut  into  small  pieces 300  Qm.  10  oz.  av.     6]gr. 

Fluidextract  of  Senna 200  mils  6  fl.  oz.    192  min. 

Aromatic  Fluidglycerate  of  Cascara  Sagrada 100  mils  3  fl.  oz.      96  min. 

Oil  of  Fennel 1  mil  15  min. 

Spirit  of  Peppermint 3  mils  46  min. 

Sugar 400  Qm.  13  oz.  av.  154  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Add  1000  mils  [old  form  2  pints]  of  boiling  water  to  the  figs  and  digest 
the  mixture  at  a  gentle  heat,  during  two  hours,  replacing  the  water 
from  time  to  time  as  it  evaporates,  then  strain  with  pressure  and  set 
the  strained  liquid  aside.  Again  digest  the  residue  with  500  mils  [old 
form  1  pint]  of  boiling  water  for  one  hour,  replacing  the  water  as  it 
evaporates,  and  then  strain.  Mix  the  strained  liquids,  evaporate  the 
mixture  to  400  mils  [old  form  12  fl.  oz.  384  minims]  and  while  warm 
dissolve  the  sugar  in  the  liquid.  When  the  solution  is  cold  add  it  to  a 
mixture  of  the  fluidextract  of  senna,  aromatic  fluidglycerate  of  cascara 
sagrada,  oil  of  fennel,  and  spirit  of  peppermint.  Finally  add  sufficient 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  (iLYCYRRHIZ/E.    N   F       Syrup  of  Glycyrrhiza 
[Syr.  (jlycyrrh.     Syrup  of  LlCOBICB] 

UetrU  Old  form 

Fluidglycerate  of  fllycyrrhiza 250  mils  8  fl.  oz. 

Syrup,  a  sufficient  quantity, 


To  make looo  mils  2  pints 

Mix. 

Average  dose. — 2  fluidrachms  (8  mils). 
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SYRUPUS  HYPOPHOSPHITUM  COMPOSITUS. 
Syrup  of  liypophosphites 

(Replacing  U.  S.  P.   VIII) 

[Syr.  Hypophos.  Co.] 


Metric 

Calcium  Hypophosphite 35.000  Om. 

Potassium  Hypophosphite 1 7.500  Gm. 

Sodium  Hypophosphite 1 7.500  Gm. 

Ferric  Hypophosphite 2.250  Gm. 

Manganese  Hypophosphite 2.250  Gm. 

Quinine 1 .1 00  Gm. 

Strychnine 0.115  Gm. 

Sodium  Citrate 3.750  Gm. 

Diluted  Hypophosphorous  Acid 15.000  mils 

Sugar 700.000  Gm. 

Glycerin 50.000  mils 

Water,  a  sufficient  quantity, 

To  make 1 000    mils 


N.  F.     Compound 


Old  form 

I  oi.  av. 

74  gr 

255  gr. 

255  gr. 

33  gr. 

33  gr. 

16  gr. 

Ifo  gr. 

55  gr. 

230  min. 

23  oz.  av. 

160  gr. 

1  fl.  oz. 

288  min. 

2  pints 


Rub  the  ferric  and  manganese  hypophosphites  with  the  sodium 
citrate,  add  30  mils  [old  form  461  minims]  of  water  and  warm  the  mixt- 
ure, with  stirring,  until  a  clear  greenish  solution  is  obtained.  Dissolve 
the  calcium,  potassium  and  sodium  hypophosphites  in  450  mils  [old 
form  14  fl.  oz.  192  minims]  of  water,  to  which  5  mils  [old  form  77 
minims]  of  diluted  hypophosphorous  acid  has  been  added;  then  dissolve 
the  quinine  and  strychnine  in  30  mils  [old  form  461  minims]  of  water, 
and  the  glycerin,  with  the  aid  of  10  mils  [old  form  154  minims]  of_diluted 
hypophosphorous  acid,  mix  the  solutions,  and  dissolve  the  sugar  in 
them  by  agitation.  Finally  add  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


SYRUPUS  IODOTANNICUS.    X    I        Syrup  of  Iodotannin 
[Syr.  lodotan.] 

Metric  Old  form 

Iodine 2.7  Gm.  39  gr. 

Tannic  Acid 5.4  Gm.  79  gr. 

Sugar 800.0  Gm.  26  oz.  av.  309  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Reduce  the  iodine  to  a  powder,  introduce  it  into  a  flask  with  the 
tannic  acid  and  450  mils  [old  form  14  fl.  oz.  192  minims]  of  distilled 
water,  and  heat  the  mixture  on  a  water  bath,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  agitating  the  flask  from  time  to  time,  until 
a  drop  of  the  liquid  ceases  to  give  a  blue  coloration  with  starch  T.  S. 
Then  add  the  sugar,  and  when  this  is  dissolved  remove  the  flask  from 
the  water  bath,  allow  the  syrup  to  cool,  and  finally  add  sufficient  dis- 
tilled water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 
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SYRUPUS  IPECACUANH/E  ET  OPII.   N.  F.     Syrup  of  Ipecac  and  Opium 
[Syr.  Ipecac,  et  Opii.    Syrup  of  Dover's  Powder] 

Metric  Old  form 

Tincture  of  Ipecac  and  Opium 85  mils  2  fl.  oz.  346  min. 

Spirit  of  Cinnamon 4  mils  1  fl.  dr. 

Cinnamon  Water 32  mils  1  fl.  oa.  12  min. 

Syrup,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  tincture,  spirit  and  water,  then  add  sufficient  syrup  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  mix  thoroughly. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  KRAMERI/E.   N.  F.     Syrup  of  Krameria 

(U.  S.  P.  VIII) 

[Syr.  Kramer.] 


Fluldextract  of  Krameria... 
Syrup,  a  sufficient  quantity, 


To  make. 


Metric 
450  mils 


1000  mils 


Old  form 
14  fl.  ox.  192  min. 


2  pints 


Mix  them. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  MANN>E.   N.  F.      Syrup   of   Manna 
[Syr.  Mann.] 

Metric  Old  form 

Manna,  in  flakes    125  Gm.  4  o».  av.  76  gr. 

Sugar 775  Qm.  25  oi.  av.  380  gr. 

Alcohol    65  mils  2  fl.  oi.  38  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  manna  in  400  mils  [old  form  12  fl.  oz.  384  minims]  of 
hot  water,  add  the  alcohol,  set  the  liquid  aside  for  twelve  hours  in  a 
moderately  warm  place,  and  then  filter  it.  Dissolve  the  sugar  in  the 
filtrate,  with  the  aid  of  a  gentle  heat,  allow  the  syrup  to  cool,  and  add 
sufficient  water,  passed  through  the  filter  previously  used,  to  make  the 
product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 


SYRUPUS  MORPHIN/E  ET  ACACI/E.   N.  F.      Syrup  of  Morphine 

and    Acacia 

[Syr.  Morph.  et  Acac.      Syrupus  Pectoralis,  N.  P.  Ill     Jackson's 
Pectoral  Syrup] 


Metric 

Morphine  Hydrochloride 0.55  dm. 

Oil  of  Sassafras  0.50  mil 

Syrup  of  Acacia,  a  sufficient  quantity, 

To  makn 1 000  mils 


Old  form 
8gr. 
8  min. 


2  pints 
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Dissolve  the  morphine  hydrochloride  in  about  62  mils  [old  form 
2  fi.  oz.  ]  of  the  syrup,  add  the  oil  of  sassafras  and  sufficient  syrup  of 
acacia  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  PAPAVERIS.   N.  F.      Syrup  of  Poppy 
[Syr.  Papaver.] 

Metric  Old  form 

Poppy  Capsules,  deprived  of  seeds  and  in  a  No.  20 

powder 1 00  Gm.  3  oz.  av.  148  gr. 

Sugar 850  Gm.  28  oz.  av.  164  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Loosely  pack  the  powder  in  a  suitable  metallic  percolator  and  perco- 
late it  with  boiling  water  until  it  is  practically  exhausted.  Heat  the 
percolate  to  boiling  for  two  minutes,  then  concentrate  it,  on  a  water 
bath,  to  450  mils  [old  form  14  fl.  oz.  192  minims], filter  and  dissolve  the 
sugar  in  the  concentrated  percolate.  Finally  add  sufficient  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints],  strain  and 
bottle  the  syrup  while  yet  warm.  Preserve  Syrup  of  Poppy  in  small, 
completely  filled  bottles  in  a  cool  place. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  PHOSPHATUM  COMPOSITUS.   N.  F.      Compound  Syrup  of 

the   Phosphates 

[Syr.  Phos.  Co.     Chemical  Food] 

Metric  Old  form 

Compound  Solution  of  Phosphates 500  mils  l  pint 

Syrup 334  mils  10  fl.  oz.  330  min. 

Glycerin 150  mils  4  fl.  oz.  384  min. 

Tincture  of  Cudbear 16  mils  246  min. 

To  make 1 000  mils  2  pints 

Mix  the  tincture  of  cudbear  with  the  glycerin  and  add  the  other 
ingredients. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS    PHOSPHATUM    CUM    QUINiNA    ET    STRYCHNINA.    N.  F. 
Syrup    of    Phosphates    with    Quinine    and    Strychnine 

[Syr.  Phos.  c.  Quin.  et  Strych.   Syiuims  Hydkociii.oroi'hosphati  m,  N.  P.  Ill 
Compound  Stbttf  of  BtdrochlorophosphatbsJ 

Metric  Old  form 

Quinine  Hydrochloride 4.40  Gm.  64  gr. 

Strychnine  Nitrate 0. 1 4  Gm.  2  gr. 

Compound  Solution  of  Phosphates 500.00  mils  l  pint 

Glycerin 150.00  mils  4  fl.  or.    384  nia 

Syrup,  a  sufficient  quantity,  ^ 

To  make 1 000  mils  2  pints 

Dissolve  the  quinine  and  strychnine  salts  in  the  glycerin  with  Un- 
did of  heat  and  add  the  other  ingredients. 

Average  dose. — 1  fluidrachm  (4  mils). 
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SYRUPUS  PINI    STROBI    COMPOSITUS.    X.  F.    Compound  .Syrup    of 

White  Pine 
[Syr.   Pin.    Strob.   Co.] 

Metric  Old  form 

White  Pine  Bark,  in  No.  30  powder 85.0  Gm.  2  oz.  av.  366  gr. 

Wild  Cherry,  in  No.  30  powder 85.0  Qm.  2  oz.  av.  366  gr. 

Araiia,  in  No.  30  powder 10.0  Qm.  146  gr. 

Balsam  Poplar  Buds,  in  No.  30  powder 10.0  Qm.  146  gr. 

Sanguinaria,  in  No.  30  powder 8.0  Qm.  117  gr. 

Sassafras,  in  No.  30  powder 7.0  Qm.  102  gr. 

Cudbear 1.0  Qm.  15  gr. 

Chloroform 6.0  mils  92  min. 

Sugar 650.0  Qm.  21  oz.  av.  305  gr. 

Glycerin 100.0  mils  3  fl.  01.      96  min. 

Oil  of  Sassafras 0.2  mil  3  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinto 

Mix  the  vegetable  drugs  and  moisten  the  powder  with  a  sufficient 
quantity  of  a  menstruum  composed  of  the  glycerin,  100  mils  [old  form 
3  fl.  oz.  96  minims]  of  alcohol,  and  200  mils  [old  form  6  fl.  oz.  192minims] 
of  water,  pack  it  in  a  percolater,  and  macerate  for  twelve  hours.  Then 
continue  the  percolation,  using  first  the  remainder  of  the  menstruum 
and  then  a  mixture  of  one  volume  of  alcohol  and  three  volumes  of  water 
until  the  percolate  measures  600  mils  [old  form  19  fl.  oz.  96  minims]. 
In  this  percolate  dissolve  the  sugar,  add  the  chloroform  and  oil  of  sas- 
safras and  mix  thoroughly.  Finally  add  sufficient  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints]  and  strain. 

N.  F.  Preparation. — Syrupus  Pini  Strobi  Compositus  cum  Morphina. 

Average  dose. — 1  fluidrachm  (4  mils). 

SYRUPUS  PINI   STROBI   COMPOSITUS  CUM    MORPHINA.   N.  F. 
Compound   Syrup   of   White   Pine   with    Morphine 

[Syr.  Pin.  Strob.  c.  Morph.     Syrupus  Pini  Strobi  Compositus,  N.  F.  Ill] 

Metric  Old  form 

Morphine  Sulphate 0.4  Qm.  5$  gr. 

Compound  Syrup  of  White  Pine 1000  mils  2    pints 

Dissolve  the  morphine  sulphate  in  the  compound  syrup  of  white  pine 
and  mix  well. 

Average  dose. — 30  minims  (2  mils). 

SYRUPUS   QUINIDIN/E.    X.  P.    Syrup    of    Quinidine 
[Syr.  Quinid.      Bitteri.kss  Stbcp  <»k  QuiNlDlNB] 

M'i  lie  Old  form 

Quinidine,  in  fino  crystals 33.0  (1m.  1  oz.  av.    44  gr. 

Oil  of  Orange  ' 0.2  mil  ;)  min. 

Syrup,  a  nimcienl  quantity, 


To  make 1<><><>  mils  i  pinto 

Add  the  "il  and  the  quinidine  f<>  750  mils  [old  form  24  fl.  oz.]  of  syrup, 
contained  in  ;i  bottle,  and  Bhake  the  mixture  thoroughly.  Then  add 
sufficient  syrup  to  make  the  product  measure  1000  mils  [old  form  2 
pints].   Shake  it  well  before  dispensing. 

Average  dose. — 1  fluidrachm  (4  mils). 


AQUEOUS  SOLUTIONS  347 

SYRUPUS  RHAMNI  CATHARTIC/E.  N.  F.  Syrup  of  Rhamnus  Cathartica 

[Syr.  Rham.  Cathart.    Syrup  of  Buckthorn  Berries  Syrupus  Spin^e  Cervine] 

Metric  Old  form 

Fluidextract  of  Rhamnus  Cathartica 200.0  mils  6  fl.  oz.    192  min. 

Oil  of  Fennel 0.2  mil  3  min. 

Oil  of  Cinnamon 0.2  mil  3  min. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinte 

Add  the  oils  to  the  fluidextract  and  mix  this  with  sufficient  syrup  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 

SYRUPUS    ROS^E.    N.  F.    Syrup    of    Rose 
(U.  s.  P.  VIII) 

[Syr.    Ros.] 

Metric  Old  form 

Fluidextract  of  Rose 125  mils  4  fl.  oz. 

Diluted  Sulphuric  Acid 10  mils  154  min. 

Sugar 750  Gm.  25  oz.  av.    16  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  fluidextract  of  rose  and  diluted  sulphuric  acid  with  300  mils 
[old  form  9  fl.  oz.  288  minims]  of  water  and  allow  the  mixture  to  stand 
for  two  hours;  then  filter  and  add  enough  water  through  the  filter  to 
obtain  520  mils  [old  form  16  fl.  oz.  307  minims]  of  filtrate.  Dissolve  the 
sugar  in  the  filtrate  by  agitation  and  finally  add  sufficient  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Mix  thoroughly. 


SYRUPUS  RUBI.  N.  F.  Syrup  of  Rubus 


(U.  S.  P.  VIII) 

[Syr.  Rubi] 

Metric 

Fluidextract  of  Rubus 

250  mils 

Syrup,  a  sufficient  quantity, 

1000  mils 

Old  form 
8  fl.  o». 


2  pints 

Mix  them. 

Average  dose. — 1  fluidrachm  (4  mils'). 

SYRUPUS    RUBI    FRUCTUS.    N.  F.    Syrup   of    Blackberry    Fruit 
[Syr.    Rubi     Fruct.] 


Fresh,  Ripe  Blackberries, 
Sugar,  each,  a  sufficient  quantity. 


Garble  the  blackberries,  then  wash  the  fruit  in  a  colander  with  water, 
drain  and  crush  to  a  pulp.    Strain  this  pulp,  with  pressure,  and  to  every 
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1000  mils  [old  form  2  pints]  of  expressed  juice  add  2000  Gm.  [old  form 
66  oz.  av.  334  grains]  of  sugar.  Heat  the  mixture  at  once,  with  stirring, 
and  when  the  sugar  has  dissolved  continue  the  heat  until  the  syrup  just 
boils.  Strain  it  while  hot  into  suitable  bottles  which  have  been  thor- 
oughly cleaned  and,  just  before  filling,  rinsed  with  boiling  water,  and, 
when  the  bottles  are  filled  to  the  neck,  immediately  insert,  to  a  point 
at  least  5  mm.  below  the  lip  of  the  bottles  well-fitting  corks  which  have 
been  soaked  in  boiling  water.  Finally  seal  the  bottles  with  melted 
paraffin. 

Keep  Syrup  of  Blackberry  Fruit  in  a  cool  and  dark  place. 

N.  F.  Preparations. — Cordiale  Rubi  Fructus;  Elixir  Rubi  Compositum. 


SYRUPUS    RUBI    ID/EI.     N.  F.     Syrup    of    Raspberry 
[Syr.  Rubi  Id.] 

Fresh,  Ripe  Raspberries,  any  convenient  quantity, 
Sugar,  a  sufficient  quantity. 

Garble  the  raspberries,  wash  them  with  water,  drain,  and  reduce 
them  to  a  pulp,  and  let  this  stand,  at  a  temperature  of  about  20°  C. 
(68°  F.),  until  a  small  portion  of  the  filtered  juice  produces  a  clear  solu- 
tion with  half  its  volume  of  alcohol.  Then  separate  the  juice  by  strain- 
ing with  pressure,  heat  it  just  to  the  boiling  point,  remove  the  scum  and 
filter  while  hot.  Add  200  Gm.  [old  form  6  oz.  av.  296  grains]  of  sugar 
to  every  100  mils  [old  form  3  fl.  oz.  96  minims]  of  filtered  juice  and 
agitate  the  mixture  until  the  sugar  is  dissolved.  Keep  the  product  in 
well-stoppered  bottles  in  a  cool  and  dark  place. 


SYRUPUS    SANGUINARI/E.     N.  F.     Syrup    of    Sanguinaria 

[Syr.  Sanguinar.     Syrup  of  Bloodroot] 

Metric  Old  form 

Sanguinaria,  in  NTo.  20  powder 225  Gm.  7  o».  av.  224  gr. 

Acetic  Acid '25  mils  4  fl   o« 

5ugar 800  Gm.  26  on.  av.  309  gr. 

Water,  a  sufficient  quantity, 

To  make >  00°  mi,s  2  P»nt8 

Mix  the  acetic  acid  with  375  mils  [<>ld  form  12  fl.  oz.]  of  water,  moisten 
the  ~:murum:m;i  with  a  sufficient  quantity  <>f  this  menstruum,  and  allow 
it  to  macerate  for  two  hours.  Then  pack  it  in  a  glass  percolator,  and 
percolate  In  the  usual  manner,  firsl  with  the  remainder  of  the  men- 
struum and  afterwards  with  water  until  the  percolate  measures  750 
mils  [old  form  21  fl.  OS.]  or  until  the  sanguinaria  is  practically  exhausted. 
Evaporate  the  percolate,  at  :i  moderate  heat,  to  480  mils  [old  form  15 
fl.  oz.  173  minims],  filter,  and  dissolve  the  sugar  in  this  filtrate,  with 
the  aid  of  a  gentle  heat.  Finally  add  sufficient  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 
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SYRUPUS  SENN/E  AROMATICUS.      N.  F.      Aromatic  Syrup  of  Senna 
[Syr.   Senn.    Arom.] 

Metric  Old  form 

Fluidextract  of  Senna 125.0  mils  4  fl.  oz. 

Jalap,  in  No.  40  powder 50.0  Gm.  1  oz.  av.  293  gr. 

Rhubarb,  in  No.  40  powder 1 7.5  Gm.  255  gr. 

Saigon  Cinnamon,  in  No.  40  powder 4.0  Gm.  58  gr. 

Clove,  in  No.  40  powder 4.0  Gm.  58  gr. 

Myristica,  in  No.  40  powder 2.0  Gm.  29  gr. 

Oil  of  Lemon 1.5  mils  23  min. 

Sugar 500.0  Gm.  16  oz.  av.  302  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  drugs,  add  the  oil  of  lemon,  moisten  with  sufficient  diluted 
alcohol  and,  after  macerating  for  twenty-four  hours,  percolate  in  the 
usual  manner,  using  diluted  alcohol  as  the  menstruum.  Reserve  the 
first  550  mils  [old  form  17  fl.  oz.  288  minims]  of  the  percolate,  add  the 
fluidextract  of  senna,  and  dissolve  the  sugar  in  the  liquid  with  the  aid 
of  a  gentle  heat,  but  avoiding  the  loss  of  alcohol  by  evaporation.  Allow 
the  solution  to  cool,  collect  a  further  portion  of  the  percolate,  and  add 
a  sufficient  quantity  of  it  to  the  syrup  to  make  the  product  measure 
1000  mils  [old  form  2  p'nts]. 

Average  dose. — 2  fluidrachms  (8  mils). 


SYRUPUS  SENN^E  COMPOSITUS.     N.  F.     Compound  Syrup  of  Senna 

[Syr.    Senn.    Co.  [ 

Metric  Old  form 

Fluidextract  of  Senna 135  mils  4  fl.  o«.  154  min. 

Fluidextract  of  Rhubarb 35  mils  1  fl.  oz.  58  min. 

Fluidextract  of  Frangula 35  mils  l  fl.  oz.  58  min. 

Methyl  Salicylate 4  mils  l  fl  dr. 

Alcohol 65  mils  2  fl.  oz.  38  min. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  mils  2  pint* 

Dissolve  the  methyl  salicylate  in  the  alcohol,  and  add  this  to  the 
mixed  fluidextracts.  Then  add  sufficient  syrup  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  mix  thoroughly. 

Average  dose. — 2  fluidrachms  (8  mils). 


SYRUPUS   SODII    HYPOPHOSPHITIS.    N.  F.    Syrup    of   Sodium 

Hypophosphite 

[Syr.   Sod.   Hypophos.] 


Metric 

Sodium  Hypophosphite 35  Gm. 

Hypophosphorous  Acid 2  mils 

Sugar 800  Gm. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils 


Old  fonn 
1  oz.  av.  74  gr. 

31  min. 

26  oz.  av.  309  gr. 


2  pinta 
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Dissolve  the  sodium  hypophosphite  in  450  mils  [old  form  14^}  fl.  oz.] 
of  distilled  water,  add  the  bypophosphorous  acid  and  filter  the  solution. 
Dissolve  the  sugar  in  this  liquid  by  agitation  and  add  sufficient  distilled 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


SYRUPUS  STILLINGI/E  COMPOSITUS.  N.  F.  Compound  Syrup 

of  Stillingia 

[Syr.  Stilling.  Co.] 

Metric  Old  form 

Compound  Fluidextract  of  Stillingia 250  mils  8  fl.  oz. 

Glycerin 1 00  mils  3  fl.  oz.  96  min. 

Syrup 650  mils  20  fl.  oz.  384  min. 

To  make 1 000  mils  2  pints 

Mix  the  fluidextract  with  the  glycerin,  add  the  syrup  and  mix  well. 
Average  dose. — 1  fluidrachm  (4  mils). 


Mellita     Honeys 

Official  honeys  are  thick  liquid  preparations  closely  allied  to  the 
syrups,  differing  merely  in  the  use  of  honey  as  a  base,  instead  of  syrup. 
Their  advantages  over  syrups  are  not  very  apparent,  particularly  since 
of  late  years  the  difficulty  of  obtaining  pure  honey  has  greatly  increased. 
Three  honeys  are  official  in  the  U.  S.  P.  IX  and  two  in  the  N.  F.  IV. 
The  National  Formulary  recognizes  one  additional  preparation,  under 
the  title  "Oxymel,"  which  properly  belongs  to  this  class  (see  below). 


Honeys 

of  the  U.  S.  P.  IX 

Title 

Ingredients 

Method  of  preparation 

Mel 

Depuratum 

Commercial  honey 
Clarified  honey 

A  saccharine  secretion  deposited  in  the  honey- 
comb by  the  bee,  Apis  melli/era,  Linn6 
(Fam.  Apida) 

Heat  a  weighed  quantity  of  Honey,  miied 
with  2  per  cent,  of  paper-pulp,  on  a 
watei  bath,  remove  the  scum,  strain,  add 
enough  Distilled  Water  to  replace  thai  lust 

Rosse 

120  mils  fluidextract  of  rose 
enough     clarified     honey 
make  1000  Gm. 

and 
to 

from  evaporation,  and  mix  with  5  per  cent. 
of  its  weight  of  Glycerin 
Mix  thoroughly 

Honeys  of  the  N.  F.  IV 


Title 

Ingredients 

Method  of  preparation 

Mel     Rosa;    et 
Bodii  Bora- 

10  Gm.  Sodium   Borate;    5  Gm. 
Glycerin;    H5    Qm.    Honey    of 

Mix  them 

tit 
Sodii  Boratis 

10  Gm.  Sodium   Borate;   .r>    «'.tn 
Glycerin;    U    Qm     Clarified 

H.mey 
50   Gm.  Vinegar    of   Squill;    100 
Gm.  Clarified  Honey 

Mix  them 

Oxymel  Sril- 
Iss 

Mix  in  a  tared,  porcelain  dish  and  evaporate 

on  water  hath  to  100  Qm, 
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MEL   DEPURATUM.    U.S.    Clarified   Honey 
[Mel  Depurat.] 

*Honey,  a  convenient  quantity 

Distilled  Water, 

Glycerin,  each,  a  sufficient  quantity. 

Weigh  the  honey  in  a  tared  dish,  mix  it  intimately  with  two  per  cent, 
of  paper  pulp,  which  has  been  previously  reduced  to  shreds,  thoroughly 
washed  and  soaked  in  water,  and  then  strongly  expressed  and  again 
shredded.  Then  heat  on  a  water  bath  at  a  temperature  not  exceeding 
70°  C.  (158°  F.),  and  carefully  remove  the  scum  which  rises  to  the  sur- 
face. Add  enough  distilled  water  to  make  up  the  loss  incurred  by  evap- 
oration, strain,  and  mix  the  strained  liquid  with  five  per  cent,  of  its 
weight  of  glycerin. 

Clarified  Honey,  diluted  with  twice  its  weight  of  water,  has  a  specific  gravity  of  not 
less  than  1.095  at  25°  C.  (77°  F.);  in  other  respects  it  conforms  to  the  test  for  purity 
under  Mel. 

U.  S.  P.  Preparations. — Hydrargyrum  cum  Creta;  Massa  Ferri  Carbonatis;  Mel 
Rosae. 

N.  F.  Preparations. — Confectio  Rosae;  Gargarisma  Guaiaci  Compositum;  Mel 
Sodii  Boratis;  Mistura  Guaiaci;  Oxymel  Scillae;  also  as  an  excipient  in  pills. 


MEL   ROS^E.   U.S.   Honey   of   Rose 

Metric  Old  form 

*Fluldextract  of  Rose 120  mils  5  fl.  oi. 

Clarified  Honey,  a  sufficient  quantity, 


To  make 1 000  Gm.  2  pints 

Mix  the  fluidextract  of  rose  in  a  tared  vessel  with  enough  clarified 
honey  to  make  the  product  weigh  1000  Gm.  [old  form,  or  measure,  2 
pints]. 

U.  S.  P.  Preparation. — Massa  Hydrargyri. 

N.  F.  Preparation. — Mel  Rosse  et  Sodii  Boratis. 

Average  dose. — 1  fluidrachm  (4  mils). 


MEL  ROS/E  ET  SODII  BORATIS.  N.  F.  Honey  of  Rose  and 
Sodium    Borate 

[Mel    Ros.  et  Sod.  Bor.     Honey  of  Rose  witii  Borax] 

Metric  Old  form 

Sodium  Borate,  in  fine  powder 10  Gm.  175      gr. 

Olycerin 5  Gm.  87U  pr. 

Honey  of  Rose 85  Gm.  3      or.  av.  175  rt. 

To  make 1 00  Gm.  4  01.  av. 

Mix  the  sodium  borate  with  the  glycerin,  add  the  honey  of  rose,  and 
stir  until  solution  is  effected. 
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MEL   SODII    BORATIS.   N.  F.    Honey   of   Sodium    Borate 
[Mel    Sod.   Bor.     Mel  Boracis     Honey  and  Borax] 

Metric  Old  form 

Sodium  Borate,  in  fine  powder 10  Gm.  175      gr. 

Glycerin 5  Gm.  S7H  gr. 

Clarified  Honey 85  Gm.  3      oz.  av.  175  gr. 

To  make 100  Gm.  4  oz.  av. 

Mix  the  sodium  borate  with  the  glycerin,  add  the  honey,  and  stir 
until  solution  is  effected. 


OXYMEL  SCILL/E.     N.  F.     Oxymel  of  Squill 
[Oxymel   Scill.] 

Metric  Old  form 

Vinegar  of  Squill 50  Gm.  2  or.  av. 

Clarified  Honey 1 00  Gm.  4  oz.  av. 

To  make 1 00  Gm.  4  oz.  av. 

Mix  the  honey  and  the  vinegar  of  squill  in  a  tared  porcelain  dish  or 
enamelled  iron  vessel,  and  heat  on  a  water  bath  until  the  mixture  has 
been  reduced  to  a  weight  of  100  Gm.  [old  form  4  oz.  av.].  Then  strain 
the  preparation,  allow  it  to  cool,  and  transfer  it  to  bottles,  which  should 
be  well  stoppered. 

Average  dose. — 1  fluidrachm  (4  mils). 

Mucilagines  Mucilages 

The  official  mucilages  are  thick,  viscid,  adhesive  liquids,  produced 
by  dissolving  gum  in  water,  or  by  extracting  with  water  the  mucilagi- 
nous principles  from  vegetable  substances.  There  are  two  mucilages 
official  in  the  U.  S.  P.  IX  and  two  in  the  N.  F.  IV.  Two  are  made 
without  the  application  of  heat,  and  two  with  heat.  The  mucilages  are 
all  prone  to  decomposition,  and  should  never  be  made  in  larger  quan- 
tities than  can  be  used  immediately. 


Mucilages  of  the  U.  S. 

P. 

IX  and  N.  F.  IV 

Title 

Ingredients 

Met  hot!  of  preparation 

Mucilago  Aca- 
ciffi.U.S.P. 

Sassafras 
Medulloe, 

Chondri, 
Tragnranthir, 

r  B  i' 

350  Gm.  Araria;  Distilled  Water, 
sufficient  to  make  1000  Gm. 

2   Gm.    Sassafras    Pith;    Water, 

enough  to  make  about  100  mil- 

30  Qm    Choatfrus;  Water,  mffl- 

1 it  D.1  to  make  1000  mill 

rragaoanthj  is  Om  Glyo- 
Water,  sufficient  to  make 
loo  Qm. 

♦3 

r: 
o 

\ 

Wash  the  Acacia  with  mid  water;  then 
add  enough  warm  Distilled  Water  to 
make  tin1  mixture  weigh  1000  Gm.; 
agitate  until  dissolved,  and  strain 

Macerate  for  t  hrve  hours,  and  strain  with- 
out expression 

Wash  Chondrus  with  cold  Water,  add  1000 

mils   of   Water  and    heal   on  water  bath 

for  IS  minutes,  with  frequent  stirring. 

Then     strain     with     pressure     anil     add 

Water  through  strainer  to  make  1000 

mils 

Mis  the  Glycerin  with  7~>  mils  of  Wnter, 

heat   to  boiling,  add   the  Tragacanth, 

macerate  for  twenty-four  hours,  stirring 

-ionally       'Then   add  enough   Water 

to  t Make  the  mixture  weigh   loo  Qm  ; 
heal  it  until  of  uniform  eotisistencc  and 
strain  forcibly  through  muslin 
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Title 


Mucilago 
G  u  m  m  i 

Indici,  Br. 

Ulmi.U.S.P. 
VIII 


Ingredients 


50   Gm.    Indian   Gum; 
Distilled  Water 


150  mils 


6  Gm.  Elm;  Water,  100  mils 


Method  of  Preparation 


Rapidly  rinse  the  Indian  Gum  with  a  little 
water;  then  dissolve  it  in  the  Distilled 
Water  in  a  closed  vessel  and  strain.  It 
should  be  recently  prepared 

Digest  the  bruised  Elm  with  the  Water,  on 
a  water  bath,  in  a  covered  vessel,  during 
one  hour,  then  strain 


MUCILAGO  ACACI/E.  U.S.  Mucilage  of  Acacia 


[Mucil.   Acac] 


♦Acacia,  in  small  fragments 

Distilled  Water,  a  sufficient  quantity, 


To  make. 


Metric 
350  dm. 


1000   Qm. 


Old  form 
1  oi.  bt.  175  gr. 


Place  the  acacia  in  a  tared  bottle  or  flask  having  a  capacity  not 
exceeding  1000  mils  [old  form  4  fl.  oz.],  wash  the  drug  with  cold  water, 
allow  it  to  drain,  and  then  add  enough  warm  distilled  wrater  to  make 
the  mixture  weigh  1000  Gm.  [old  form  4  oz.  av.].  Securely  stopper  the 
container,  and  agitate  it  from  time  to  time  until  the  acacia  is  dissolved. 
Strain  the  Mucilage  and  preserve  it  in  small,  well-filled  bottles  in  a 
refrigerator  or  in  a  cool  place.  Mucilage  of  Acacia  should  be  frequently 
made  and  must  not  be  dispensed  if  it  has  become  sour  or  moldy. 

N.  F.  Preparations. — Mistura  Copaibas;  Mistura  Copaibee  et  Opii. 

Average  dose. — 4  fluidrachms  (15  mils). 

MUCILAGO  TRAGACANTH/fc.     U.  S.     Mucilage  of  Tragacanth 
[Mucil.  Trag.] 

Metric  Old  form 

♦Tragacanth 6  Qm.  105  gr. 

Glycerin 18  Gm.  315  gr. 

Water,  a  sufficient  quantity, 

To  make 1 00  Gm.  4  oi.  av. 

Mix  the  glycerin  with  75  mils  [old  form  2^2  A-  oz.]  of  water  in  a  tared 
vessel,  heat  the  mixture  to  boiling,  remove  the  heat,  add  the  tragacanth, 
and  macerate  during  twenty-four  hours,  stirring  occasionally.  Then 
add  enough  water  to  make  the  mixture  weigh  100  Gm.  [old  form  4  fl. 
oz.],  beat  it  until  of  a  uniform  consistence,  and  strain  it  forcibly  through 
muslin. 

It  is  used  as  an  excipient  in  troches  and  pills. 

MUCILAGO  CHONDRI.  N.  F.  Mucilage  of  Chondriu 
[Mucil.  Chondr.     Mucilage  of  Irish  Moss] 


Chondrus 

Water,  a  sufficient  quantity, 


To  make. 
23 


Metric 
30  Qm. 


1000  mils 


Old  form 
1  oi.  av. 


2  pint* 
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Wash  the  chondrus  with  cold  water,  place  it  in  a  suitable  vessel,  add 
1000  mils  [old  form  2  pints]  of  water  and  heat  it,  on  a  water  bath,  during 
fifteen  minutes,  frequently  stirring.  Then  strain  it  through  muslin 
with  pressure  and  pass  sufficient  water  through  the  strainer  to  make 
the  product,  when  cold,  measure  1000  mils  [old  form  2  pints]. 


MUCILAGO   SASSAFRAS    MEDULL/E.   N.  F.   Macilage   of 
Sassafras  Pith 
(U.  S.  P.  VIII) 
[Mucil.  Sassaf.  Medul.] 

Metric  Old  form 

Sassafras  Pith 2  Qm.  37  gr. 

Water 1 00  mils  4  fl.  o». 

To  make  about 100  mils  4  fl.  o». 

Macerate  the  sassafras  pith  in  the  water  during  three  hours,  and 
strain  without  expression.  This  preparation  should  not  be  dispensed 
unless  it  has  been  recently  prepared. 

Average  dose. — 4  fluidrachms  (15  mils). 


Emulsa    Emulsions 

The  U.  S.  Pharmacopoeia  of  1890  introduced  emulsions  as  a  separate 
class  of  preparations;  formerly  they  were  included  under  the  general 
heading  of  Misturse.  The  necessity  for  differentiation  in  nomenclature, 
as  preparations  of  established  merit  multiply,  is  apparent.  Emulsions 
are  aqueous  liquids  in  which  oleaginous  substances  aresuspended  by  the 
intervention  of  gum,  yolk  of  egg,  or  other  viscid  matter.  Their  method 
of  preparation  is  fully  considered  under  Part  V,  Extemporaneous 
liquids.  There  are  four  emulsions  official  in  the  U.  S.  P.  IX  and  eight 
in  the  N.  F.  IV. 


Emulsions  of  the  U.  S.  P.  IX 


Title 


Amygdala 


Annf'i'tidw 


Olei         Mor- 
rhuto 


Olci  Terebin- 
thinae 


Ingredients 


60  Gm.  Sweet  Almond;  10  Gm. 
Acacia;  30  Gm.  Sugar;  Water, 
enough  to  make  1000  mils 


40  Gm.  Asafetida;  Water,  enough 
to  make  1000  mils 

500  mils  Cor!  T.iver  Oil;  125  Gm. 
A'-.'i.  i.i;  100  mils  Syrup;  4  mils 
Methyl  Salicylate;  Water, 
enough  to  make  1000  mils 

15  mils  Rectified  Oil  of  Turpen- 
tine;-5  mils  Expressed  Oil  of 
Almond;  25  mils  Syrup;  15 
Gm.  Acacia;  Water,  enough  to 
make  100  mils 


Method  of  preparation 


Blanch  the  Almonds,  add  the  Acacia  and 
Sugar,  and  beat  thoroughly  in  mortar. 
Then  rub  with  900  mils  Water  until  uni- 
form, strain,  and  add  enough  Water  to 
make  1000  mils 

Rub  the  Asafetida  in  a  mortar  with  000  mils 
Water  until  uniform,  strain  and  add  Water 
to  make  1000  miig 

Mix  the  Acacia  with  the  Cod  Liver  Oil  in  a 
dry  mortar,  add  at  once  250  mils  of  Water 
and  triturate  until  emulsified.  Then  add 
Methyl  Salicylate,  Svrup,  and  enough 
Water  to  make  1000  mils 

Mix  the  Oil  of  Turpentine  and  Oil  of  Almond 
with  the  Acacia  in  a  dry  bottle,  then  add 
30  mils  of  Water,  shake  vigorously,  then 
add  the  Syrup  and  enough  Water  to  make 
100  mils 
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Title 


Emulsum    Olei 
Morrhuae 
cum  Calcii 
Lactophos 
phate 


Olei  Mor- 
rhuae cum 
Calcii 
Phosphate 


Olei  Mor- 
rhuae cum 
Hypophos- 
phitibus 


Olei  Mor- 
rhuae cum 
Malto 


Olei  Mor- 
rhuae cum 
Pruno  Vir- 
giniana 

Olei  Mor- 
rhuse cum 
Vitello 


Olei  Ricini 


Petrolati 


Ingredients 


500  mils  Cod  Liver  Oil;  50  Gm. 
Calcium  Lactophosphate;  16 
mils  Lactic  Acid;  125  Gm. 
Acacia;  100  mils  Syrup  of  Tolu; 
Flavoring  and  Water,  each, 
enough  to  make  1000  mils 

500  mils  Cod  Liver  Oil;  125  Gm. 
Acacia;  35  Gm.  Precipitated 
Calcium  Phosphate;  100  mils 
Syrup  of  Tolu;  Flavoring  and 
Water,  each,  enough  to  make 
1000  mils 

500  mils  Cod  Liver  Oil;  125  Gm. 
Acacia;  10  Gm.  Calcium  Hypo- 
phosphite;  5  Gm.  Potassium 
Hypophosphite;  5  Gm.  Sodium 
Hypophosphitc;  100  mils 
Syrup;  Flavoring  and  Water, 
each,  enough  to  make  1000  mils 

300  mils  Cod  Liver  Oil;  3  Gm. 
Tragacanth;  150  mils  Water; 
Extract  of  Malt,  enough  to 
make  1000  mils 

500  mils  Cod  Liver  Oil;  125  Gm. 
Acacia;  65  mils  Fluidextract  of 
Wild  Cherry;  100  mils  Syrup 
of  Tolu;  Flavoring  and  Water, 
each,  enough  to  make  1000  mils 

500  mils  Cod  Liver  Oil;  175  mils 
Glycerite  of  Yolk  of  Egg;  100 
mils  Syrup  of  Tolu;  Flavoring 
and  VVater,  each,  enough  to 
make  1000  mils 

35  mils  Castor  Oil;  9  Gm.  Acacia; 
2.5  mils  Tincture  of  Vanilla; 
20  mils  Syrup;  Water,  enough 
to  make  100  mils 

225  Gm.  Petrolatum;  225  mils 
Expressed  Oil  of  Almond;  125 
Gm.  Acacia;  100  mils  Syrup; 
15  mils  Tincture  of  Lemon 
Peel;  Water,  enough  to  make 
1000  mils 


Method  of  preparation 


Mix  the  Acacia  and  Oil  in  a  dry  mortar,  add 
250  mils  of  Water  and  triturate  until  emul- 
sified. Dissolve  the  Calcium  Lactophoo- 
phate  in  65  mils  of  Water,  with  the  Acid, 
and  add  this  Solution,  the  flavoring 
selected,  the  Syrup  of  Tolu  and  enough 
Water  to  make  1000  mils 

Mix  the  Acacia  and  Oil  in  a  dry  mortar,  add 
250  mils  of  Water  and  triturate  until 
emulsified.  Then  add  the  flavoring 
selected,  the  Syrup  of  Tolu  and  Calcium 
Phosphate,  and  enough  Water  to  make 
1000  mils 

Mix  the  Acacia  and  Oil  in  a  dry  mortar,  add 
250  mils  of  Water,  triturate  until  emulsi- 
fied and  add  the  flavoring  selected.  Die- 
solve  the  Hypophosphites  in  100  mils  of 
Water,  add  the  Syrup,  slowly  incorporate 
with  the  emulsion  and  add  enough  Water 
to  make  1000  mils 

Mix  the  Oil  and  Tragacanth  in  a  bottle,  add 
the  Water  and  shake  the  mixture  until 
homogeneous.  Then  add  the  Extract  in 
portions,  shaking  after  each  addition,  to 
make  100  mils 

Mix  the  Acacia  and  Oil  in  a  dry  mortar,  add 
250  mils  of  Water  and  triturate  until 
emulsified.  Then  gradually  incorporate 
the  Fluidextract,  Syrup,  flavoring  selected, 
and  enough  Water  to  make  1000  mils 

Emulsify  the  Oil  in  a  mortar  with  the  aid 
of  the  Glycerite  of  Egg,  then  add  the 
Syrup,  the  flavor  selected  and  enough 
Water  to  make  1000  mils 

Mix  the  Acacia  and  Oil  in  a  dry  mortar,  add 
18  mils  of  Water  and  triturate  until  emul- 
sified. Then  gradually  incorporate  the 
Syrup  and  Tincture,  and  enough  Water  to 
make  100  mils 

Mix  the  melted  Petrolatum  and  Oil  of 
Almond  with  the  Acacia  in  a  warm,  dry 
mortar,  add  250  mils  of  warm  Water  and 
triturate  until  emulsified.  Then  add  the 
mixed  Syrup  and  Tincture  and  enough 
Water  to  make  1000  mils 


Unofficial  Emulsions 


Title 


Emulsum  Am- 
moniaci. 
U.  S.  P. 
1890 
Chloroformi, 
U.  S.  P. 
VIII 


Ingredients 


40  Gm.  Ammoniac,  with  enough 
Water  to  make  1000  mils 


40  mils  Chloroform;  60  mils  Ex- 
pressed Oil  of  Almond;  10 Gm. 
Tragacanth;  Water,  enough 
to  make  1000  mils 


Method  of  preparation 


Rub  the  Ammoniac,  in  a  warmed  mortar, 
with  900  mils  of  Water,  added  very  grad- 
ually, until  emulsified,  strain,  and  add 
enough  Water  to  make  1000  mils 

Mix  the  Chloroform  and  Tragacanth  thor- 
oughly in  a  dry  bottle,  add '250  mils  of 
Water,  and  incorporate  by  vigorous  shak- 
ing. Then  add  the  Oil  of  Almond  in  por- 
tions, shaking  the  emulsion  after  each 
addition,  and  afterward  enough  Water, 
added  in  the  same  manner,  to  make  1000 
mils 


EMULSUM  AMYGDALAE.     U.  S.     Emulsion  of  Almond 
[Emul.  Amygd.     Milk  of  Almond) 

Metric  Old  form 

♦Sweet  Almond 60  Gm.  219  gr. 

Acacia,  in  fine  powder 10  Gm.  37  gr. 

Sugar 30  Gm.  109  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  8  fl.  o». 
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Having  blanched  the  almonds,  add  the  acacia  and  sugar,  and  beat 
them  in  a  mortar,  until  they  are  thoroughly  mixed.  Then  rub  the  mass 
with  900  mils  [old  form  7  fl.  oz.]  of  water,  at  first  very  gradually  added, 
until  a  uniform  mixture  results.  Strain  this  into  a  graduated  vessel, 
and  wash  the  mortar  and  strainer  with  enough  water  to  make  the  prod- 
uct measure  1000  mils  [old  form  8  fl.  oz.].  Mix  the  whole  thoroughly. 
This  preparation  must  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Average  dose. — 4  fluidounces  (120  mils). 

EMULSUM  ASAF(ETID/E.     U.  S.     Emulsion  of  Asafetida 
[Emuls.  Asafoet.     Milk  of  Asafetida) 

Metric  Old  form 

•Asafetida,  in  tears  or  selected  masses 40  Gm.  146  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  8  fl.  o». 

Rub  the  asafetida  in  a  mortar,  with  900  mils  [old  form  7  fl.  oz.]  of 
water,  at  first  very  gradually  added,  until  a  uniform  emulsion  results. 
Then  strain  the  mixture  into  a  graduated  vessel,  and  rinse  the  mortar 
and  strainer  with  enough  water  to  make  the  product  measure  1000  mils 
[old  form  8  fl.  oz.].    Mix  the  whole  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI  MORRHU/E.     U.  S.     Emulsion  of  Cod  Liver  Oil 
[Emuls.  01.  Morrh.] 

Metric  Old  form 

♦Cod  Liver  Oil 500  mils  1  pint 

Acacia,  in  fine  powder 125  Gm.  4  o«.  av.  76  gr. 

Syrup 1 00  mils  3  fl.  o».    96  min. 

Methyl  Salicylate 4  mils  1  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Thoroughly  mix  the  acacia  with  the  cod  liver  oil  in  a  dry  mortar  or 
other  suitable  vessel,  then  add  at  once  250  mils  [old  form  8  fl.  oz.]  of 
water,  and  complete  the  emulsification  by  trituration  or  by  the  aid  of 
a  suitable  mechanical  device.  When  a  thick,  white,  homogeneous  mixt- 
ure is  obtained,  add  the  methyl  salicylate  and  the  syrup  with  sufficient 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]  and 
mix  thoroughly. 

Note. — The  methyl  salicylate  may  be  replaced  by  a  suitable  quantity 
of  any  other  flavoring. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI  TEREBINTHIN/E.    U.  S.    Emulsion  of  Oil  of  Turpentine 
[Emuls.   01.   Tereb.] 

Metric  Old  form 

•Rectified  Oil  of  Turpentine 15  mils  1  fl.  oi.  06  min. 

Expressed  Oil  of  Almond 5  mils  192  min. 

Syrup 25  mils  2  fl.  oi. 

Acacia,  in  fine  powder 15  Qm.  l  oi.  av.  110  gr. 

Water,  a  sufficient  quantity, 


To  make 1 00  mils  8  fl.  o«. 
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Introduce  the  acacia  into  a  perfectly  dry  bottle  of  sufficient  capacity, 
add  the  rectified  oil  of  turpentine  and  the  expressed  oil  of  almond  and 
shake  the  bottle  thoroughly.  Then  add  30  mils  [old  form  2%  fl.  oz.] 
of  water  and  incorporate  it  by  vigorous  shaking.  When  the  oil  has  been 
completely  emulsified,  add  first  the  syrup,  in  several  portions,  shaking 
after  each  addition,  and  then  enough  water,  in  divided  portions,  shak- 
ing after  each  addition,  to  make  the  product  measure  100  mils  [old 
form  8  fl.  oz.]. 

Average  dose. — 3^  fluidrachm  (2  mils). 

Flavors  for  Emulsions 

The  National  Formulary  suggests  the  following  combinations  as 
flavors  for  the  N.  F.  Emulsions.  Any  other  suitable  flavor  may,  how- 
ever, be  used,  the  one  considered  most  suitable  being  selected  by  the 
prescriber  or  dispenser.  The  quantities  given  below  are  intended  for 
1000  mils  [old  form  2  pints]  of  finished  product: 

Metric 

a.     Oil  of  Betula 4     mils 

.      f  Oil  of  Betula 2     mils 

•  1  Oil  of  Sassafras 2     mils 

c.  Compound  Spirit  of  Orange 1.5    mils 

■  Oil  of  Betula 2.00  mils 

d.  ^  Oil  of  Bitter  Almond 0.25  mil 

I  Oil  of  Coriander 0.25  mil 

(Oil  of  Betula 1.50  mils 

e.  <  Oil  of  Sassafras 1.50  mils 

(Oil  of  Bitter  Almond 0.25  mil 

,      f  Oil  of  Betula 2.5    mils 

u     I  Oil  of  Bitter  Almond 2.5    mils 


EMULSUM  OLEI  MORRHLME  CUM  CALCH  LACTOPHOSPHATE. 

N.  F.     Emulsion  of  Cod  Liver  Oil  with  Calcium  Lactophosphate 

[Emul.   01.   Morrh.  c.   Calc.   Lactophos.] 

Metric  Old  form 

Cod  Liver  Oil 500  mils  l  pint 

Calcium  Lactophosphate 50  Qm.  i  oz.  av.  293  gr. 

Lactic  Acid 1 6  mils  246  min. 

Acacia,  in  fine  powder 1  25  Gm.  4  oz.  av.  76  gr. 

Syrup  of  Tolu 1 00  mils  3  fl.  oi.  96  min. 

Flavoring  (see  above), 

Water,  each,  a  sufficient  quantity, 


Old  form 

1 

fl.  dr. 

31 

min. 

31 

min. 

2.'-; 

min. 

31 

min. 

4 

min. 

4 

min. 

23 

min. 

23 

min. 

4 

min. 

38 

min. 

38 

min. 

To  make 1000  mils  2  pint* 

Triturate  the  acacia  with  the  cod  liver  oil  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  at  once  250  mils  [old  form  8  fl.  oz.]  of  water 
and  triturate  the  mixture  rapidly  until  complete  emulsifieation  results. 
Dissolve  the  calcium  lactophosphate  in  65  mils  [old  form  2  fl.  oz.  38 
minims]  of  water  with  the  aid  of  the  lactic  acid,  and  incorporate  this 
solution  with  the  emulsion  just  prepared,  adding  the  flavoring,  the 
syrup  of  tolu  and  sufficient  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints].    Mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 
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EMULSUM  OLEI  MORRHU/E  CUM  CALCII  PHOSPHATE.     N.  F. 

Emulsion   of   Cod   Liver    Oil   with    Calcium    Phosphate 

[Emul.  01.  Morrh.  c.  Calc.  Phos.     Emulsion  of  Cod  Liver  Oil  with 

Phosphate  of  Lime] 

Metric  Old  form 

Cod  Liver  Oil 500  mils  1  pint 

Acacia,  in  fine  powder 125  Gm.  4  oz.  av.  76  gr. 

Precipitated  Calcium  Phosphate 35  Gm.  l  oz.  av.  74  gr. 

Syrup  of  Tolu 1 00  mils  3  fl.  oz.  96  min. 

Flavoring  (see  page  357), 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  acacia  with  the  cod  liver  oil  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  at  once  250  mils  [old  form  8  fl.  oz.]  of  water 
and  triturate  lightly  and  rapidly  until  the  oil  is  completely  emulsified. 
Then  incorporate  the  flavoring,  and  the  syrup  of  tolu  and  precipitated 
calcium  phosphate,  previously  mixed,  and  lastly  sufficient  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI  MORRHU/E  CUM  HYPOPHOSPHITIBUS.     N.  F. 
Emulsion  of  Cod   Liver  Oil  with   Hypophosphites 

(U.  S.  P.  VIII) 

[Emul.   01.   Morrh.  c.   Hypophos.] 

Metric  Old  form 

Cod  Liver  Oil 500  mils  l  pint 

Acacia,  in  fine  powder 125  Gm.  4  oe.  av.  76  gr. 

Calcium  rl ypophosphite 10  Gm.  146  gr. 

Potassium  H ypophosphite 5  Gm.  73  gr. 

Sodium   Hypophosphlte 5  Gm.  73  gr. 

Syrup 1 00  mils  3  fl.  oz.  96  min. 

Flavoring  (see  page  357), 
Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  acacia  with  the  cod  liver  oil  in  a  dry  mortar  until  uni- 
formly mixed,  then  add  at  once  250  mils  [old  form  8  fl.  oz.]  of  water 
and  triturate  lightly  and  rapidly  until  the  oil  is  completely  emulsified, 
add  the  flavoring  and  incorporate  thoroughly.  Dissolve  the  hypophos- 
phites in  100  mils  [old  form  3  fl.  oz.  96  minims]  of  water,  mix  the  solu- 
tion with  the  syrup,  and  add  this  liquid  gradually  to  the  emulsion  with 
continued  trituration.  Finally  add  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  mix  thoroughly. 

Average  dose. — 2  fluidrachms  (8  mils). 


EMULSUM  OLEI  MORRHU/E  CUM  MALTO.     N.  F.     Emulsion  of 

Cod  Liver  Oil  with  Malt 

[Emul.  01.   Morrh.  c.  Malt.] 

Motrin  Old  form 

Cod  Liver  Oil .  . 300  mils  9  fl.  oi.  288  min. 

Trafcacanth,  in  fine  powder 3  Gm.  44  gr. 

Water 1  50  mils  4  fl.  oi.  384  min. 

Extract  of  Malt,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinta 
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Mix  the  oil  and  tragacanth  thoroughly  in  a  bottle,  add  the  water  and 
shake  the  mixture  until  a  homogeneous  suspension  is  formed,  finally 
add  the  extract  of  malt  in  portions,  shaking  the  mixture  thoroughly 
after  each  addition,  until  the  finished  product  measures  1000  mils  [old 
form  2  pints]. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI  MORRHU/E  CUM  PRUNO  VIRGINIANA.     N.  F. 
Emulsion   of   Cod   Liver  Oil  with   Wild   Cherry 

[Emul.  01.  Morrh.  c.  Prun.  Virg.] 

Metric  Old  form 

Cod  Liver  Oil 500  mils  1  pint 

Acacia,  in  fine  powder 125  Gm.  4  ox.  av.  76  gr. 

Fluidextract  of  Wild  Cherry 65  mils  2  fl.  ob.    38  min. 

Syrup  of  Tolu 100  mils  3  fl.  oi.    96  min. 

Flavoring  (see  page  357), 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  acacia  with  the  cod  liver  oil  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  at  once  250  mils  [old  form  8  fl.  oz.]  of  water 
and  triturate  lightly  and  rapidly  until  the  oil  is  completely  emulsified. 
Then  gradually  incorporate  the  fluidextract  and  syrup,  previously 
mixed  with  a  portion  of  the  remaining  water,  and  finally  add  sufficient 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Mix 
thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI  MORRHU/E  CUM  VITELLO.     N.  F.     Emulsion  of  Cod 

Liver  Oil  with  Egg 
[Emul.  01.  Morrh.  c.  Vitel.] 

Metrio  Old  form 

Cod  Liver  Oil 500  mils  1  pint 

Glycerite  of  Yolk  of  Egg 175  mils  5  fl.  o».  288  min. 

Syrup  of  Tolu 1 00  mils  3  fl.  oi.    96  min. 

Flavoring  (see  page  357), 
Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  glycerite  of  yolk  of  egg  in  a  mortar  with  the  oil,  added 
in  small  portions  at  a  time,  and  thoroughly  emulsify  each  portion  before 
adding  the  next.  Then,  continuing  the  trituration,  gradually  add  the 
syrup  of  tolu,  and  the  flavoring.  Finally  add  sufficient  water  to  make 
the  product  measure  1000  mils  [old  form  2  pints].    Mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

EMULSUM  OLEI   RICINI.  N.  F.     Emulsion  of  Castor  Oil 
[Emul.  OI.  Ricin.] 

Metric  Old  form 

Castor  Oil 35.0  mils  2  fl.  oi.  3S4  min. 

Acacia,  in  fine  powder 9.0  Qm.        329  gr. 

Tincture  of  Vanilla 2.5  mils  96  min. 

Syrup 20.0  mils  1  fl.  oi.  288  min. 

Water,  a  sufficient  quantity, 

To  make 100  mils  8  fl.  o». 
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Triturate  the  acacia  with  the  castor  oil  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  18  mils  [old  form  1  fl.  oz.  211  minims]  of  water 
and  triturate  lightly  and  rapidly  until  the  oil  is  completely  emulsified. 
Gradually  incorporate  the  syrup  and  tincture,  and  finally  add  sufficient 
water  to  make  the  product  measure  100  mils  [old  form  8  fl.  oz].  Mix 
thoroughly. 

Average  dose. — 1%  fluidounces  (45  mils). 

EMULSUM  PETROLATI.     N.  F.     Emulsion  of  Petrolatum 
[Emul.  Petrolat.    Emulsum  Petrolei,  N.  F.  Ill] 

Metric  Old  form 

Petrolatum 225  Qm.  7  o».  av.  223  gr. 

Expressed  Oil  of  Almond 225  mils  7  fl.  oz.    96  min. 

Acacia,  in  fine  powder 125  Qm.  4  os.  av.  76  gr. 

Syrup 1 00  mils  3  fl.  oz     96  min. 

Tincture  of  Lemon  Peel 15  mils  230  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  melted  petrolatum  with  the  expressed  oil  of  almond  in 
a  warm  dry  mortar,  add  the  acacia  and  triturate  until  it  is  uniformly 
mixed.  Then  add  250  mils  [old  form  8  fl.  oz.  ]  of  warm  water  and  trit- 
urate rapidly  until  the  mixture  is  completely  emulsified.  Now  add  the 
syrup  and  the  tincture,  previously  mixed,  and  sufficient  water  to  make 
the  product  measure  1000  mils  [old  form  2  pints].    Mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 

Misturae    Mixtures 

Mixtures,  in  a  properly  restricted  sense,  are  aqueous  liquid  prepa- 
rations intended  for  internal  use,  which  contain  suspended  insoluble 
substances.  The  main  object  in  introducing  this  class  into  the  Pharma- 
copoeia was  to  secure  uniformity  in  the  formulas  of  certain  well-known 
and  largely  used  preparations.  They  are  not  permanent,  as  a  rule,  and 
it  is  not  wise  to  keep  them  on  hand  for  any  considerable  length  of  time. 
They  belong  properly  under  the  head  of  Extemporaneous  Preparations. 
(See  Mixtures,  Part  V.)  There  are  two  mixtures  official  in  the  U.  S.  P. 
IX  and  twenty  in  the  N.  F.  IV. 


Mixtures  of  the  U.  S.  P. 


Title 

Ingredients 

Method  of  Preparation 

Miatura  Crete? 

GlyyrrhizB? 

Composita 

20  Gm.   Compound   Chalk  Pow- 
der; -if)  mils  Cinnamon  Water; 
Water,   enough   to  make   100 

mils 
80  1  Im     Pure  Extract  of  Glyryr- 
rhica;  B0  mils  Syrup;  30  Qm. 
Araein;  120  mils  Camphorated 
Tincture  oi  (  taium ;  0  '-M  <  Im. 
Antimony  and  Potaaaium  Tar- 
trate; 30  mils  Spirit  of  Nitrous 
I  ther;  Water,  enough  to  make 
1000  mils 

Pub  the  Compound  Chalk  Powder  to  a  uni- 
form mixture  with  the  Cinnamon  Water 
and  80  mils  of  Water,  then  add  enough 
Water  to  make   100  mils 

Dissolve  the  Extract  and  Aearia  in  500  mils 
of  warm  Water,  eool,  add  the  Antimony 
and  Potassium  Tartrate,  dissolved  in  12 
mils  of  hot  Water,  then  the  other  ingred- 
ients and  enough  Water  to  make  1000  mils 

AQUEOUS  SOLUTIONS 
Mixtures  of  the  N.  F. 


361 


Title 


Mistura       Ad- 
atringens 


Ammonii 
Chloridi 


Camphorit 
Acida 


Camphorse 
Aromatica 


Carminativa 


Chloralie  et 
Potasaii 
Bromidi 
Compoaita 


Chloroformi 
et  Mor- 
p  h  i  n  82 
Compoaita 


Copaibas 


Copaibas 
Opii 


Ferri     Com- 
poaita 


Guaiaci 


Magnesi  ie , 
Asafostidse 
et  Opii 


Olei  Picia 


Ingredients 


100  mils  Solution  of  Lead 
Subacetate;  65  Gm.  Copper 
Sulphate;  C5  Gm.  Zinc  Sul 
phate;  .850  mils  Diluted  Acetic 
Acid 

25  Gm.  Ammonium  Chloride;  25 
Gm.  Pure  Extract  of  Glycyr- 
rhiza;  Water,  enough  to  make 
1000  mils 

17.5  mils  Nitric  Acid;  12  mils 
Tincture  of  Opium;  Camphor 
Water,  enough  to  make  1000 
mils 

250  mils  Compound  Tincture  of 
Lavender;  35  Gm.  Sugar; 
Camphor  Water,  enough  to 
make  1000  mils 

65  Gm.  Magnesium  Carbonate; 
3  Gm.  Potassium  Carbonate; 
25  mils  Tincture  of  Opium;  0.5 
mil  each,  Oils  of  Caraway, 
Fennel,  and  Peppermint;  160 
mils  Syrup;  Water,  enough  to 
make  1000  mils 

200  Gm.  Hydrated  Chloral;  200 
Gm.  Potassium  Bromide;  2 
Gm.  Extract  of  Cannabis; 
2  Gm.  Extract  of  Hyoscya- 
mus;  20  Gm.  Pumice;  Water, 
enough  to  make  1000  mils 

125  mils  Chloroform;  32.5  mils 
Ether;  1S5  mils  Tincture  of 
Cannabis;  25  mils  Tincture  of 
Capsicum;  2.5  Gm.  Morphine 
Sulphate;  2  mils  Oil  of  Pepper- 
mint; 125  mila  Glycerin;  65 
mils  Water;  Alcohol,  enough  to 
make  1000  mils 

125  mils  Copaiba;  125  mils  Spirit 
of  Nitrous  Ether;  125  mils 
Compound  Tincture  of  Laven- 
der; 32  mils  Solution  of  Potas- 
sium Hydroxide;  300  mils 
Syrup;  Mucilage  of  Acacia, 
enough  to  make  1000  mils 

250  mils  Copaiba;  250  mils  Spirit 
of  Nitrous  Ether;  65  mila  Com- 
pound Tincture  of  Lavender; 
32  mils  Tincture  of  Opium; 
125  mils  Mucilage  of  Acacia; 
Water,  enough  to  make  1000 
mils 

6  Gm.  Ferrous  Sulphate;  18  Gm. 
Myrrh;  18  Gm.  Sugar;  8  Gm. 
Potassium  Carbonate;  60  mils 
Spirit  of  Lavender;  Rose 
Water,  enough  to  make  1000 
mils 

125  mils  Tincture  of  Guaiac;  250 
mils  Clarified  Honey;  Cinna- 
mon Water;  enough  to  make 
1000  mils 

50  Gm.  Magnesium  Carbonate; 
75  mila  Tincture  of  Aaafetida; 
10  mils  Tincture  of  Opium; 
100  Gm.  Sugar;  Water,  enough 
to  make  1000  mils 

35  mils  Rectified  Oil  of  Tar;  65 
Gm.  Pure  Extract  of  Glycyr- 
rhiza;  250  Gm.  Sugar:  10  mils 
Chloroform;  3  mils  Oil  of  Pep- 
permint; 160  mils  Alcohol; 
Water,  enough  to  make  1000 
mila 


Method  of  Preparation 


Dissolve  the  Copper  and  Zinc  Sulphates  in 
the  Acid,  add  the  Solution  of  Lead  Sub- 
acetate  and  mix  thoroughly  before  dis- 
pensing 

Dissolve  the  solid  ingredients  in  enough 
Water  to  make  1000  mils 


Mix  the  Nitric  Acid  and  Tincture  with 
enough  Camphor  Water  to  make  1000 
mila 

Mix  the  Tincture  with  500  mila  of  Camphor 
Water;  dissolve  the  Sugar  and  add  enough 
Camphor  Water  to  make  1000  mila 

Triturate  the  Oils  with  the  Magnesium  Car- 
bonate and  750  mils  of  Water,  add  the 
other  ingredients  and  enough  Water  to 
make  1000  mils 


Mix  the  Extracts  and  Pumice  in  a  mortar. 
Dissolve  the  Hydrated  Chloral  and  Potas- 
sium Bromide  in  625  mils  of  hot  Watei 
and  add  the  hot  solution  to  the  Extract 
mixture.  Shake  it  occasionally  during 
24  hours,  filter,  and  add  enough  Water  to 
make  1000  mils 

Dissolve  the  Oil  in  500  mils  of  Alcohol,  add 
the  Chloroform,  Ether,  and  Tinctures  and 
mix  well.  Then  add  the  Morphine  Sul- 
phate, dissolved  in  the  Water  and  Glycerin, 
and  enough  Water  to  make  1000  mils 


Mix  the  Copaiba  with  the  Potassium  Hydrox- 
ide Solution  and  Spirit  of  Nitrous  Ether, 
add  the  Tincture  and  Syrup  and  enough 
Mucilage  of  Acacia  to  make  1000  mils 


Mix  the  Copaiba  and  Mucilage  of  Acacia,  in 
a  mortar,  add  250  mils  of  Water  and 
.triturate  until  emulsified.  Then  slowly 
add  the  Tinctures  and  the  Spirit  and 
enough  Water  to  make  1000  mila 


Rub  the  Myrrh,  Sugar  and  Potassium  Car- 
bonate with  700  mils  of  Rose  Water,  added 
very  slowly  at  first,  until  uniform.  Then 
add  the  Spirit  and  the  Ferrous  Sulphate, 
dissolved  in  50  mils  of  Rose  Water,  and 
enough  of  the  latter  to  make  1000  mils 

Add  the  Tincture  slowly  to  the  Honey  with 
brisk  trituration  and  then  add  enough  Cin- 
namon Water  to  make  1000  mils 

Rub  the  Magnesium  Carbonate  and  Sugar, 
in  a  mortar,  with  the  Tinctures  and  add 
enough  Water  to  make  1000  mils 


Add  the  Extract  and  Sugar  to  500  mila  of 
Writer  and  heat  until  dissolved,  then  cool, 
add  the  Oil  of  Tar  and  Chloroform,  the 
Oil  of  Peppermint,  dissolved  in  the  Alcohol, 
and  enough  Water  to  make  1000  mils 
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Title 


Mistura    Oleo- 
Balsamica 


Opii  et  Chlo: 
r  o  f  or  mi 
Composita 


Opii  et  Rhei 
Composita 


Opii  et  Sas- 
safras 


Pectoralis, 
Stokes 


Rhei      Alka- 
lina 


Rhei  Com- 
posita 


Method  of  Preparation 


4  mils  each  of  Oil  of  Lavender, 
Eugenol,  Oil  of  Cinnamon,  Oil 
of  Thyme,  Oil  of  Lemon,  and 
Oil  of  Myristica;  16  mils  Bal- 
sam of  Peru;  Alcohol,  enough 
to  make  1000  mils 

200  mils  Tincture  of  Opium;  200 
mils  Spirit  of  Camphor;  100 
mils  Tincture  of  Capsicum;  80 
mils  Chloroform;  Alcohol, 
enough  to  make  1000  mils 

100  mils  Tincture  of  Capsicum; 
100  mils  Tincture  of  Rhubarb; 
200  mils  Tincture  of  Opium; 
200  mils  Spirit  of  Camphor; 
200  mils  Spirit  of  Peppermint; 
Alcohol,  enough  to  make  1000 
mils 

35  mils  Tincture  of  Opium;  1  mil 
Oil  of  Sassafras;  50  mils  Alco- 
hol; 8  Gm.  Potassium  Carbon- 
ate; 325  mils  Syrup;  Water, 
enough  to  make  1000  mils 

17.5  Gm.  Ammonium  Carbonate; 
35  mils  Fluidextract  of  Senega; 
35  mils  Fluidextract  of  Squill; 
175  mils  Camphorated  Tinct- 
ure of  Opium;  85  mils  Water; 
Svrup  of  Tolu,  enough  to  make 
1000  mils 

16  mils  Fluidextract  of  Rhubarb; 
8  mils  Fluidextract  of  Hydras- 
tis; 16  Gm.  Potassium  Carbon- 
ate; 64  mils  Tincture  of  Cinna- 
mon; 8  mils  Spirit  of  Pepper- 
mint; 250  mils  Syrup;  Diluted 
Alcohol,  enough  to  make  1000 
mils 

15  mils  Fluidextract  of  Rhubarb; 
3  mils  Fluidextract  of  Ipecac; 
35  Gm.  Sodium  Bicarbonate; 
350  mils  Glycerin;  35 
mils  Spirit  of  Peppermint; 
Water,  enough  to  make  1000 
mils 


Dissolve  the  Oils,  Eugenol,  and  Balsam  of 
Peru  in  enough  Alcohol  to  make  1000  mils 


Mix  them 


Mix  them 


Mix  the  Tincture  with  the  Alcohol  and  Oil. 
Dissolve  the  Potassium  Carbonate  in  500 
mils  of  Water,  add  the  Syrup,  the  alcoholic 
solution  first  prepared,  and  enough  Water 
to  make  1000  mils  and  filter 

Mix  the  Fluidextracts  and  Tincture  with  the 
Ammonium  Carbonate,  previously  dis- 
solved in  the  Water,  then  add  enough 
Syrup  of  Tolu  to  make  1000  mils 


Dissolve  the  Potassium  Carbonate  in  the 
Syrup,  add  the  solution  to  the  Fluidex- 
tracts, Tincture  and  Spirit,  previously 
mixed  with  500  mils  Diluted  Alcohol,  mix 
and  add  enough  Diluted  Alcohol  to  make 
1000  mils 


Dissolve  the  Sodium  Bicarbonate  in  400  mils 
of  Water,  add  the  Fluidextracts,  Glycerin, 
Spirit  of  Peppermint,  and  enough  Water  to 
make  1000  mils  and  filter 


Unofficial  Mixtures' 


Title 


Mistura   Guai- 
aci.  Br. 


Sennas  Com- 
posita. Br. 


Ingredients 


25  Gm.  Guaiacum  Resin;  25  Gm. 
Sugar;  5  Gm,  Tragacanth;  Cin- 
namon Wiiter,  enough  to  make 
1000  mils 

250  Gm.  Magnesium  Sulphate; 
50  mils  Liquid  Extract  of 
Liquorice;  100  mils  Compound 
Tincture  of  Cardamoms; 
50  mils  Aromatic  Spirit  of 
Ammonia;  Infusion  of 
Senna,  enough  to  make  1000 
mils 


Method  of  Preparation 


Triturate  the  Guninrum  Rosin  with  the  Sugar 
and  the  Tragacanth,  and  gradually  add  the 
Cinnamon  Water 

Dissolve  the  Magnesium  Sulphate  in  500  mils 
Infusion  of  Senna,  add  tho  other  ingredi- 
ents and  enough  Infusion  of  Senna  to 
make  1000  mils 


1  In  the  British  Pharmacopoeia  (1914)  preparations  are  included  in  the  class  Mistura?  which 
ihould  more  properly  be  placed  under  the  head  Emulsa. 
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MISTURA  CRET/E.  U.  S.     Chalk  Mixture 
[Mist.  Cret.] 

Metric  Old  form 

♦Compound  Chalk  Powder 20  Gm.  365      gr. 

Cinnamon  Water 40  mils  l  yu  fl.  ot. 

Water,  a  sufficient  quantity, 

To  make 100  mils  4  fl.  o«. 

Gradually  add  the  cinnamon  water  and  about  20  mils  [old  form  6  fl. 
dr.]  of  water  to  the  compound  chalk  powder  in  a  mortar,  triturating 
until  the  mixture  is  uniform;  transfer  this  to  a  graduated  vessel,  rinse 
the  mortar  with  enough  water  to  make  the  product  measure  100  mils 
[old  form  4  fl.  oz.]  and  mix  the  whole  thoroughly.  This  preparation 
must  not  be  dispensed  unless  it  has  been  recently  prepared. 

Average  dose. — 4  fluidrachms  (15  mils). 


MISTURA  GLYCYRRHIZ/E  COMPOSITA.    U.  S.     Compound  Mixture  of 

Glycyrrhiza 
[Mist.  Glycyrrh.  Co.     Brown  Mixture] 

Metric  Old  form 

■'  Pure  Extract  of  Qlycyrrhiza 30.000  Gm.  1  o«.  av. 

Syrup 50.000  mils  1  fl.  o«.  288  min. 

Acacia,  granulated 30.000  Gm.  l  oi.  av. 

Antimony  and  Potassium  Tartrate 0.240  Gm.  3H  gr- 

Camphorated  Tincture  of  Opium 120.000  mils  3  fl.oi.403min. 

Spirit  of  Nitrous  Ether 30.000  mils  461  min. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Rub  the  pure  extract  of  glycyrrhiza  and  acacia  in  a  mortar  with  500 
mils  [old  form  1  pint]  of  warm  water  until  they  are  dissolved.  Allow 
the  solution  to  cool,  transfer  it  to  a  graduated  vessel,  add  the  antimony 
and  potassium  tartrate,  dissolved  in  12  mils  [old  form  184  minims]  of 
hot  water,  then  the  other  ingredients  and  rinse  the  mortar  with  enough 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Mix 
the  whole  thoroughly. 

Average  dose. — 23^  fluidrachms  (10  mils). 


MISTURA  ADSTRINGENS.  N.  F.     Astringent  Mixture 

[Mist.  Adstring.     Mistura  Adstringens  et  Escharotica,  N.  F.  HI 

Villate's  Mixture] 

Metric  Old  form 

Solution  of  Lead  Subacetate 100  mils  3  fl.  ot.    183  min. 

Copper  Sulphate 65  Gm.  2  oi.  av.  128  gr. 

Zinc  Sulphate 65  Gm.  2  o«.  av.  128  gr. 

Diluted  Acetic  Acid 850  mils  28  fl.  o».    366  min. 

Dissolve  the  copper  sulphate  and  zinc  sulphate  in  the  diluted  acetic 
acid,  add  the  solution  of  lead  subacetate,  and  agitate  thoroughly. 

Shake  this  preparation  well  before  dispensing  it,  so  that  the  precipi- 
tate will  be  uniformly  distributed. 
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MISTURA  AMMONII  CHLORIDI.  N.  F.      Mixture  of  Ammonium  Chloride 

[Mist.  Ammon.  Chlor.      Mistura  Solvens  Simplex] 

Metric  Old  form 

Ammonium  Chloride 25  Qm.  365  gr. 

Pure  Extract  of  Olycyrrhiza 25  Qm.  365  gr. 

Water,  a  suificient  quantity, 

To  make 1 000  mils  2  pinto 

Dissolve  the  ammonium  chloride  and  the  extract  in  sufficient  water 
to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 


MISTURA  CAMPHOR/E  ACIDA.  N.  F.     Acid  Camphor  Mixture 
[Mist.  Camph.  Acid.       Mistura  Antidysenterica      Hope's  Mixture] 

Metric  Old  form 

Nitric  Acid 17.5  mils  269  min. 

Tincture  of  Opium 1 2.0  mils  184  min. 

Camphor  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinto 

Add  the  nitric  acid,  and  then  the  tincture  of  opium,  to  sufficient  cam- 
phor water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 

MISTURA  CAMPHOR/E  AROMATICA.  N.  F.    Aromatic  Camphor  Mixture 
[Mist.  Camph.  Arom.     Parrish's  Camphor  Mixture] 

Metric  Old  form 

Compound  Tincture  of  Lavender 250  mils  8  fl.  oi. 

Sugar 35  dm.  1  oi.  av.  74  gr. 

Camphor  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinto 

Mix  the  compound  tincture  of  lavender  with  500  mils  [old  form  1 
pint]  of  camphor  water,  dissolve  the  sugar  in  the  mixture,  and  add  suffi- 
cient camphor  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 

MISTURA   CARMINATIVA.      N     F.      Carminative  Mixture 

[Mist.  Carminat.      Dalby's  Carminative] 

Metric  Old  form 

Magnesium  Carbonate 65.0  Om.  2  oi.  av.  74  gr. 

Potassium  Carbonate 3.0  Qm.  44  gr. 

Tincture  of  Opium 25.0  mils  384  min. 

Oil  of  Caraway 0.5  mil  8  min. 

OH  of  Fennel 0.5  mil  8  min. 

OH  of  Peppermint     0.5  mil  8  min. 

Syrup 160.0  mils  5  fl.  oi.  58  min. 

Water,  a  sufficient  quantity, 


To  make 1000  mils  2  pinto 
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Triturate  the  oils  with  the  magnesium  carbonate  and  750  mils  [old 
form  24  fl.  oz.]  of  water,  gradually  added.  Then  add  the  other  ingredi- 
ents, and,  lastly,  sufficient  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints]. 

Average  dose. — Infants,  8  minims  (0.5  mil). 


MISTURA  CHLORALIS  ET  POTASSII  BROMIDI  COMPOSITA.  N.  F. 

Compound   Mixture  of  Chloral   and   Potassium   Bromide 

[Mist.  Chloral,  et  Pot.  Brom.  Co.     Chloral  and  Bromide  Compound] 

Metric  Old  form 

Hydrated  Chloral 200  Gm.  6  or.  av.  296  gr. 

Potassium  Bromide 200  Gm.  6  oz.  av.  296  gr. 

Extract  of  Cannabis 2  Gm.  29  gr. 

Extract  of  Hyoscyamus 2  Gm.  29  gr. 

Pumice,  in  fine  powder  and  well  washed 20  Gm.  292  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  extracts  in  a  mortar  with  the  pumice,  gradually  added, 
until  they  are  thoroughly  mixed.  Dissolve  the  hydrated  chloral  and 
potassium  bromide  in  625  mils  [old  form  20  fl.  oz.]  of  water,  previously 
heated  to  about  90°  C.  (194°  F.)  and  gradual^  add  the  hot  solution  to 
the  extracts  and  pumice  with  constant  trituration.  Set  the  mixture 
aside  during  twent}r-four  hours,  shaking  it  occasionally,  then  filter  and 
add  sufficient  water,  through  the  filter,  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


MISTURA  CHLOROFORMI  ET  MORPHIN>£  COMPOSITA.  N.  F. 

Compound  Mixture  of  Chloroform  and  Morphine 

[Mist.  Chlorof.  et  Morph.  Co.     Mistura  Chloroformi  et  Cannabis  Indicb 

Composita,  N.  F.  Ill        Chloroform  Anodyne] 

Metric  Old  form 

Chloroform 1 25.0  mils  4  fl.  oi. 

Ether • 32.5  mils  l  fl.  oi.    20  min. 

Tincture  of  Cannabis 1 85.0  mils  5  fl.  oi.  442  min. 

Tincture  of  Capsicum 25.0  mils  3S4  min. 

Morphine  Sulphate 2.5  Gm.  36  gr. 

Oil  of  Peppermint 2.0  mils  31  min. 

Glycerin 1 25.0  mils  4  fl.  o». 

Water 65.0  mils  2  fl.  o».    38  min. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Dissolve  the  oil  of  peppermint  in  500  mils  [old  form  1  pint]  of  alcohol, 
add  the  chloroform,  ether,  and  the  tinctures  and  mix  well.  Then  add 
the  morphine  sulphate,  previously  dissolved  in  the  water  and  glycerin, 
to  this  solution,  and  finally  sufficient  alcohol  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 


366  AQUEOUS  SOLUTIONS 

MISTURA  COPAIB/C.  N.  F.     Copaiba  Mixture 

[Mist.  Copaib.     Lafayette  Mixture] 

Metric  Old  form 

Copaiba 125  mils  4  fl.  or. 

Spirit  of  Nitrous  Ether 125  mils  4  fl  oz. 

Compound  Tincture  of  Lavender 125  mils  4  fl.  oz. 

Solution  of  Potassium  Hydroxide 32  mils  1  fl.  oz.  12  min. 

Syrup 300  mils  9  fl.  oz.  288  min. 

Mucilage  of  Acacia,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  copaiba  thoroughly  with  the  solution  of  potassium  hydroxide 
and  the  spirit  of  nitrous  ether,  then  add  the  compound  tincture  of 
lavender  and,  lastly,  the  syrup  and  mucilage  of  acacia.  Mix  the  whole 
thoroughly  by  shaking.   Shake  this  mixture  well  before  it  is  dispensed. 

Average  dose. — 2  fluidrachms  (8  mils). 

MISTURA  COPAIB/E  ET  OPII.  N.  F.     Mixture  of  Copaiba  and  Opium 
[Mist.  Copaib.  et  Opii      Chapman's  Mixture] 

Metric  Old  form 

Copaiba 250  mils  8  fl.  oz. 

Spirit  of  Nitrous  Ether 250  mils  8  fl   oz. 

Compound  Tincture  of  Lavender 65  mils  2  fl.  oz.  38  min. 

Tincture  of  Opium 32  mils  1  fl.  oz.  12  min. 

Mucilage  of  Acacia 125  mils  4  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  copaiba  and  mucilage  of  acacia  thoroughly  by  trituration 
and  gradually  add  250  mils  [old  form  8  fl.  oz.]  of  water,  continuing  the 
trituration.  When  a  smooth  emulsion  is  obtained,  gradually  add,  in 
the  same  manner,  the  tincture  of  opium,  compound  tincture  of  laven- 
der, and  then  the  spirit  of  nitrous  ether.  Finally  add  sufficient  water 
to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

MISTURA  FERRI  COMPOSITA.  N.  F.     Compound  Iron  Mixture 

(U.  S.  P.  VIII) 

[Mist.  Ferr.  Co.     Griffith's  Mixture] 

Metric  Old  form 

Ferrous  Sulphate,  in  clear  crystals 6  Gm.  88  rt. 

Myrrh,  in  small  pieces 18  Om.  263  rt. 

Sugar 18  Gm.  203  Kr. 

Potassium  Carbonate 8  Gm.  •  1 1 7  gr. 

Spirit  of  Lavender 60  mils  1  fl.  oz.  442  min. 

Rose  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Rub  the  myrrh,  sugar  and  potassium  carbonate  in  a  mortar,  with 
700  mils  [old  form  22  fl.  oz.  192  minims]  of  rose  water,  at  first  very  grad- 
u.'illv  added,  so  that  a  uniform  mixture  may  result.  Transfer  this  to  a 
graduated  vessel,  add  the  spirit  of  lavender,  then  the  ferrous  sulphate, 
previously  dissolved  in  about  50  mils  [old  form  1  fl.  oz.  288  minims]  of 
rose  water,  and,  lastly,  enough  rose  water  to  make  the  product  measure 
1000  mils  fold  form  2  pints].     Mix  the  whole  thoroughly. 

This  mixture  should  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Average  dose. — 4  fluidrachms  (15  mils). 
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MISTURA  GUAIACI.  N.  F.      Mixture  of  Guaiac 

[Mist.  Guaiac] 

Metric  Old  form 

Tincture  of  Guaiac 125  mils  4  fl.  oi. 

Clarified  Honey 250  mils  8  fl.  oi. 

Cinnamon  Water,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Place  the  honey  in  a  mortar  and  gradually  add  the  tincture  of  guaiac 
with  brisk  trituration.  Then  add  sufficient  cinnamon  water,  in  por- 
tions, to  make  the  product  measure  1000  mils  [old  form  2  pints],  mixing 
each  portion  thoroughly  by  trituration  before  adding  the  next. 

Shake  this  mixture  well  before  it  is  dispensed. 

Average  dose. — 4  fluidrachms  (15  mils). 


MISTURA  MAGNESI/E,  ASAFOHTID/E  ET  OPII.  N.  F.  Mixture  of 
Magnesia,  Asafetida  and  Opium 

[Mist.  Mag.,  Asafoet.  et  Opii      Mistura  Magnesia  et  Asafcetid.*:,  N.  F.  Ill 
Dewees'  Carminative] 

Metric  Old  form 

Magnesium  Carbonate 50  Qm.  l  0«.  av.  293  gr. 

Tincture  of  Asafetida 75  mils  2  fl.  oz.  192  min. 

Tincture  of  Opium 10  mils  154  min. 

Sugar 1 00  Qm.  3  oz.  av.  148  gr. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Rub  the  magnesium  carbonate  and  sugar  in  a  mortar,  with  the  tinct- 
ure of  asafetida  and  the  tincture  of  opium.  Then  gradually  add  suffi- 
cient water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 


MISTURA  OLEI  PICIS.  N.  F.     Mixture  of  Oil  of  Tar 
[Mist.  01.  Pic.      Mistura  Picis  Liquid.*:        Tar  Mixturb] 

Metric  Old  form 

Rectified  Oil  of  Tar 35  mils  l  fl.  oz.  58  min. 

Pure  Extract  of  Glycyrrhiza 65  Qm.  2  oz.  av.  74  gr. 

Sugar 250  Gm.  8  or.  av.  151  gr. 

Chloroform 10  mils  23^  fl.  dr. 

Oil  of  Peppermint 3  mils  46  min. 

Alcohol 1 60  mils  5  fl.  oz.  58  min. 

Water,  a  sufficient  quantity. 

To  make 1 000  mils  2  pinta 

Add  the  pure  extract  of  glycyrrhiza  and  sugar  to  500  mils  [old  form 
1  pint]  of  water,  contained  in  a  covered  vessel,  and  heat  the  mixture 
until  the  extract  and  sugar  are  dissolved.  Cool  and  add  the  rectified 
oil  of  tar,  the  chloroform  and  the  oil  of  peppermint,  previously  dissolved 
in  the  alcohol,  and,  lastly,  sufficient  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 

Shake  this  mixture  before  it  is  dispensed. 

Average  dose. — 2  fluidrachms  (8  mils). 
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MISTURA  OLEO-BALSAMICA.     N.  F.     Oleo-Balsamic  Mixture 
[Mist.  01. -Balsam.] 

Metric  Old  form 

Oil  of  Lavender 4  mils  l  fl.  dr. 

Eugenol 4  mils  1  fl.  dr. 

Oil  of  Cinnamon 4  mils  1  fl.  dr. 

Oil  of  Thyme 4  mils  1  fl.  dr. 

Oil  of  Lemon 4  mils  1  fl.  dr. 

Oil  of  Myristica 4  mils  1  fl.  dr. 

Balsam  of  Peru 16  mils  4  fl.  dr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  oils,  eugenol  and  balsam  of  Peru  in  900  mils  [old  form 
28  fl.  oz.  384  minims]  of  alcohol,  filter,  and  add  sufficient  alcohol, 
through  the  filter,  to  make  the  product  measure  1000  mils  [old  form  2 
pints]. 


MISTURA    OPII    ET    CHLOROFORMI    COMPOSITA.  N.  F.     Compound 
Mixture  of  Opium  and  Chloroform 

[Mist.  Opii  et  Chlorof.  Co.     Squibb's  Diarrhcea  Mixture] 

Metric  Old  form 

Tincture  of  Opium 200  mils  6  fl.  oz.  192  min. 

Spirit  of  Camphor 200  mils  6  fl.  oz.  192  min. 

Tincture  of  Capsicum 1 00  mils  3  fl.  oz.  96  min. 

Chloroform 80  mils  2  fl.  oz.  269  min. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Mix  them. 

Average  dose. — 30  minims  (2  mils). 

MISTURA  OPII  ET  RHEI  COMPOSITA.     N.  F.     Compound  Mixture  of 

Opium  and  Rhubarb 
[Mist.  Opii  et  Rhei  Co.     Sun  Cholera  Mixture] 

Metric  Old  form 

Tincture  of  Capsicum 1 00  mils  3  fl.  oi.    96  min. 

Tincture  of  Rhubarb 1 00  mils  3  fl.  o«.    96  min. 

Tincture  of  Opium 200  mils  6  fl.  or.  192  min. 

Spirit  of  Camphor 200  mils  6  fl.  oz.  192  min. 

Spirit  of  Peppermint 200  mils  6  fl.  oz.  192  min. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  them. 

Average  dose. — 30  minims  (2  mils). 


AQUEOUS  SOLUTIONS  369 

MISTURA  OPII  ET  SASSAFRAS.  N.  F.      Mixture  of  Opium  and  Sassafras 

[Mist.  Opii  et  Sassaf.     Mistura  Sassafras  et  Opii,  N.  F.  Ill 
Mistura  Opii  Alkalina        Godfrey's  Cordial] 

Metric  Old  form 

Tincture  of  Opium 35  mils  1  fl.  0«.  58  min. 

Oil  of  Sassafras 1  mil  15  min. 

Alcohol 50  mils  1  fl.  01.  288  min. 

Potassium  Carbonate 8  Gm.  1 17  gr. 

Syrup 325  mils  10  fl.  01.  192  min. 

Water,  a  sufficient  quantity. 

To  make 1 000  mils  2  pints 

Mix  the  tincture  of  opium  with  the  alcohol  containing  the  oil  of 
sassafras.  Dissolve  the  potassium  carbonate  in  500  mils  [old  form  1 
pint]  of  water,  mix  this  with  the  syrup,  then  add  the  mixture  first  pre- 
pared, and,  lastly,  sufficient  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints].  Allow  the  mixture  to  stand  during  twenty-four 
hours  and  then  filter. 

Average  dose. — Infants,  5  minims  (0.3  mil). 

MISTURA  PECTORALIS,  STOKES.  N.  F.     Stokes'  Expectorant 
[Mist.  Pect.  Stokes] 

Metric  Old  form 

Ammonium  Carbonate 1 7.5  Om.  255  gr. 

Fluidextract  of  Senega 35.0  mils  1  fl.  ot.  as  min. 

Fluldextract  of  Squill 35.0  mils  l  fl.  01.  58  min. 

Camphorated  Tincture  of  Opium 1 75.0  mils  5  fl.  oz.  288  min. 

Water 85.0  mils  2  fl.  01.  346  min. 

Syrup  of  Tolu,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fluidextract  of  squill  with  the  fluidextract  of  senega,  the 
camphorated  tincture  of  opium,  and  the  ammonium  carbonate,  previ- 
ously dissolved  in  the  water;  then  add  sufficient  syrup  of  tolu  to  make 
the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

MISTURA  RHEI  ALKALINA.  N.  F.     Alkaline  Mixture  of  Rhubarb 
[Mist.  Rhei  Alk.     Syrupus  Rhei  et  Potassii  Compositds,  N.  F.  Ill 
Neutralizing  Cordial]  • 

Metric  Old  form 

Fluidextract  of  Rhubarb 10  mils  246  min. 

Fluidextract  of  Hydrastis 8  mils             2  fl.  dr. 

Potassium  Carbonate 16  Qm.  234  gr. 

Tincture  of  Cinnamon 64  mils              2  fl.  01.  23  min 

Spirit  of  Peppermint 8  mils              2  fl.  dr. 

Syrup 250  mils              8  fl.  oi. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  potassium  carbonate  in  the  syrup,  and  add  the  solution 
to  the  fluidextracts,  tincture  and  spirit,  previously  mixed  with  500  mils 
[old  form  1  pint]  of  diluted  alcohol.  Mix  well,  add  sufficient  diluted 
alcohol  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 
24 
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MISTURA  RHEI  COMPOSITA.  N.  F.     Compound  Mixture  of  Rhubarb 

(U.  8.  P.  VIII) 

[Mist.  Rhei  Co.     Mistura  Rhei  et  Sod.e,  U.  S.  P.  VIII     Mixture  ok 
Rhubarb  and  Soda] 

Metric  Old  form 

Fluidextract  of  Rhubarb IS  mils  230  min. 

Fluidextract  of  Ipecac 3  mils  46  min. 

Sodium  Bicarbonate 35  Gm.            1  ox.  av.  74  gr. 

Glycerin 350  mils  11  fl.  ox.    96  min. 

Spirit  of  Peppermint 35  mils            1  fl.  ox.    58  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 


Dissolve  the  sodium  bicarbonate  in  about  400  mils  [old  form  12  fl. 
oz.  384  minims]  of  water.  Add  the  fluidextracts,  the  glycerin,  and  the 
spirit  of  peppermint,  and,  lastly,  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


Magmae    Magmas 

This  title  has  been  introduced  into  the  U.  S.  P.  IX  for  the  first  time  as 
a  Latin  title  and  is  applied  to  a  class  of  preparations  closely  related  to 
the  mixtures.  The  suspended,  insoluble  constituents  are  of  inorganic 
chemical  origin  and  are  freshly  precipitated  in  a  fine  state  of  subdivi- 
sion. There  are  two  preparations  in  the  U.  S.  P.  and  one  in  the  N.  F. 
A  brief  outline  will  be  given  in  the  table  below  but  the  formulas  and 
tests  will  be  found  in  Part  III. 


Magmas  of  the  U.  S.  P.  IX  and  N.  F.  IV 


Title 


Magma  Bis- 
muthi,    U. 
S.  P. 


Magnesias 

i     -   r 


Ferri         II  y- 
droxidi 
N.  F. 


Ingredients 


80  Gm.  Bismuth  Subnitrate;  120 
mils  Nitric  Acid;  10  Gm.  Am- 
monium Carbonate,  Ammonia 
Water  and  Distilled  Water, 
each,  enough  to  make  1000 
mils 


125  Gm.  Magnesium  Carbonate; 
80  Gm.  Sodium  Hydroxide; 
Distilled  Water,  enough  to 
make  1000  mils 


100  mils  Solution  of  Ferric  Sul- 
phate; 138  mils  Ammonia 
Water;  Water,  enough  to  make 
300  Gm. 


Method  of  Preparation 


Dissolve  the  Bismuth  Subnitrate,  with  the 
aid  of  heat,  in  60  mils  of  Nitric  Acid, 
diluted  with  an  equal  volume  of  Water. 
Pour  this  solution  with  stirring  into  5000 
mils  of  Water  containing  60  mils  of  Nitric 
Acid.  Dilute  480  mils  of  Ammonia  Wuter 
with  4000  mils  of  Water,  dissolve  the  Am- 
monium Carbonate  in  the  liquid  and  im- 
mediately add  the  Bismuth  solution  with 
active  stirring.  Wash  the  precipitate  with 
Water  until  the  washings  no  longer  react 
with  phenolphthalein  and  adjust  the 
volume  to  measure  1000  mils 

Mix  the  Magnesium  Carbonate  with  about 
500  mils  of  Water  and  add  the  Sodium 
Hydroxide,  dissolved  in  400  mils  of  Water, 
with  constant  stirring,  and  agitate  fre- 
quently during  l.r>  minutes.  Wash  the 
precipitate  until  practically  free  from 
alkali,  as  determined  by  a  test,  and  adjust 
the  volume  to  measure  1000  mils 

Dilute  the  Solution  of  Ferric  Sulphate  with 
1000  mils  of  cold  water  and  add  it  to  the 
Ammonia  Water,  which  has  been  diluted 
with  500  mils  of  cold  water,  stirring  0O&- 
stantly.  Wash  the  precipitate  until  the 
washings  show  only  a  slight  cloudiness 
with  Barium  Chloride  T.Bi  and  adjust  the 
volume  to  weigh  300  Gm. 
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Gargarismae     Gargles 

Only  one  representative  of  this  class  of  preparations  is  found  in  the 
official  books.    It  is  as  follows: 


GARGARISMA    GUAIACI    COMPOSITUM. 

Guaiac 

[Garg.   Guaiac.   Co.] 

Metric 

Ammoniated  Tincture  of  Guaiac 1 00  mils 

Compound  Tincture  of  Cinchona 1 00  mils 

Clarified  Honey 200  mils 

Potassium  Chlorate 40  Gm. 

Oil  of  Peppermint 2  mils 

Water,  a  sufficient  quantity, 

To  make 1000  mils 


N.  F.      Compound    Gargle    of 


Old  form 
3  fl.  oi.  96  ruin. 
3  fl.  oz.  96  min. 
6  fl.  ot.  192  min. 
1  oz.  av.  147  gr. 
31  min. 


2  pints 


Place  the  clarified  honey  in  a  bottle  graduated  to  1000  mils  [old  form 
2  pints]  and  gradually  add  the  previously  mixed  oil  of  peppermint  and 
the  tinctures,  shaking  the  bottle  after  each  addition.  Dissolve  the 
potassium  chlorate  in  500  mils  [old  form  1  pint]  of  warm  water,  and 
add  this  solution  to  the  honey  mixture  in  divided  portions,  shaking 
continuously,  and  finally  add  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints].    Mix  thoroughly. 


Lotiones     Lotions 

Representatives  of  this  class  of  preparations  are  official  only  in  the 
N.  F.,four  being  recognized.  They  are  largely  aqueous,  usually  contain 
insoluble,  suspended  matter,  and  are  intended  for  use  as  a  wash  or 
injection. 

Lotions  of  the  N.  F.  IV 


Title 


Lotio  Ammoni- 
acalisCam- 
phorata 

Flava 


Nigra 


Plumbi  et 
Opii 


Ingredients 


60  Gm.  Sodium  Chloride;  60  mils 
Ammonia  Water;  10  mils  Spirit 
of  Camphor;  Water,  enough  to 
make  1000  mils 

3  Gm.  Corrosive  Mercuric  Chlo- 
ride; 35  mils  Boiling  Water; 
Solution  of  Calcium  Hydroxide 
(Lime  Water),  enough  to  make 
1000  mils 

8.75  Gm.  Mild  Mercurous  Chlo- 
ride; 15  mils  Water;  Lime 
Water,  enough  to  make  1000 
mils 

17.5  Gm.  Lead  Acetate;  35  mils 
Tincture  of  Opium,  and  enough 
water  to  make  1000  mils 


Method  of  Preparation 


Dissolve  the  Sodium  Chloride  in  900  mils  of 
Water,  add  the  Spirit,  then  the  Ammonia 
Water  and  enough  Water  to  make  1000 
mils 

Dissolve  the  Mercuric  Chloride  in  the  Boiling 
Water  and  add  the  solution  gradually, 
with  constant  stirring,  to  enough  Lime 
Water  to  make  1000  mils 

Triturate  the  Calomel  with  the  Water  and 
gradually  add  enough  Lime  Water  to  make 
1000  mils 

Dissolve  the  Lead  Acetate  in  650  mils  of 
Water,  add  the  Tincture  and  enough 
Water  to  make  1000  mils 
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LOTIO  AMMONIACALIS  CAMPHORATA.  N.  F.     Ammoniated  Camphor 

Wash 

[Lot.  Ammon.  Camph.     Aqua  Sedativa,  N.  F.  Ill    Sedative  Water 

Eau  Sedative  de  Raspail] 

Metric  Old  form 

Sodium  Chloride 60  dm.  2  o«.  av.  1  gr. 

Ammonia  Water 60  mils  1  fl.  os.  442  min. 

Spirit  of  Camphor 1 0  mils  154  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  sodium  chloride  in  about  900  mils  [old  form  28  fl. 
oz.  384  minims]  of  water,  add  the  spirit  of  camphor,  then  the  ammonia 
water,  and  finally  sufficient  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints]. 

Keep  it  in  well-stoppered  bottles  and  shake  the  lotion  before  it  is 
dispensed. 

LOTIO  FLAVA.  N.  F.     Yellow  Lotion 
[Lot.  Flav.     Yellow  Wash    Aqua  Phaged^enica  Flava] 

Metric  Old  form 

Corrosive  Mercuric  Chloride 3  Gm.  44  gr. 

Boiling  Water 35  mils  1  fl.  os.  58  min. 

Solution  of  Calcium  Hydroxide,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  corrosive  mercuric  chloride  in  the  boiling  water,  and 
add  the  solution  gradually,  with  constant  agitation,  to  sufficient  solu- 
tion of  calcium  hydroxide  to  make  the  product  measure  1000  mils 
[old  form  2  pints]. 

Shake  the  lotion  thoroughly  before  it  is  dispensed. 

LOTIO  NIGRA.  N.  F.     Black  Lotion 
[Lot.  Nigr.      Black  Wash    Aqua  Phaged.enica  Nigra] 

Metric  Old  form 

Mild  Mercurous  Chloride 8.75  Gm.  128  Kr 

Water 1 5.00  mils  4  fl.  dr. 

Solution  of  Calcium  Hydroxide,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  mild  mercurous  chloride  with  the  water,  and  gradually 
add  sufficient  solution  of  calcium  hydroxide,  with  trituration,  to  make 
the  product  measure  1000  mils  [old  form  2  pints]. 

Shake  the  lotion  thoroughly  before  it  is  dispensed. 

LOTIO  PLUMBI  ET  OPII.     N.  F.     Lotion  of  Lead  and  Opium 
[Lot.  Plumb,  et  Opii      Lead  and  Oium  Wash] 

Metric  Old  form 

Lead  Acetate 1 7.5  Gm.  255  gr. 

Tincture  of  Opium 35.0  mils  l  fl.  oi.  58  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  lead  acetate  in  about  650  mils  [old  form  20  fl.  oz.  384 
minims]  of  water,  add  the  tincture  of  opium,  and  sufficient  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Shake  the  lotion  thoroughly  before  it  is  dispensed. 
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Glycerita     Glycerites 

Glycerites  are  mixtures  of  medicinal  substances  with  glycerin.  Glyc- 
erin is  a  valuable  solvent,  and  one  of  the  principal  advantages  of  the 
glycerites  is  that  they  afford  a  rapid  and  simple  method  of  making 
aqueous  solutions  of  substances  which  are  not  otherwise  easily  soluble. 
The  solutions  of  phenol,  gallic  acid,  tannic  acid,  tar,  etc.,  in  glycerin 
are  permanent  preparations,  and  they  could  be  made  very  concentrated 
if  necessary;  the  ease  with  which  they  can  be  diluted  with  water  or 
alcohol,  without  precipitation,  renders  such  glycerites  especially  useful 
at  the  prescription  counter.  Five  glycerites  are  official  in  the  U.  S.  P. 
IX  and  six  in  the  N.  F.  IV. 

Glycerites  of  the  U.  S.  P.  IX 


Title 


Ingredients 


Glyceritum     20    Gm.    Tannic    Acid;    80    Gm. 
Acidi  Tan-         Glycerin 
nici 

Amyli  10  Gm.  Starch;  80  Gm.  Glycerin; 

10  mils  Water 

Boroglycerini,  310   Gm.    Boric   Acid;   Glycerin, 
enough  to  make  1000  Gm. 


Hydrastis 


Phenolis 


Method  of  Preparation 


From  1.12  Gm.  to  1.37  Gm.  of 
ether-soluble  Alkaloids  in  each 
100  mils  of  Glycerite.  lOOOGm. 
Hydrastis;  Glycerin,  Alcohol, 
and  Water,  enough  to  make 
1000  mils 

20  mils  Liquefied  Phenol;  80  mils 
Glycerin 


Add  the  Tannic  Acid  to  the  hot  Glycerin, 
agitate  the  mixture  until  the  Acid  is  dis- 
solved and  strain 

Mix  the  Starch  with  the  Water,  add  the 
Glycerin,  and  heat  below  144°  C.  (291.2°  F.) 
until  a  translucent  jelly  is  formed 

Heat  460  Gm.  of  Glycerin  on  a  eand  bath, 
between  140°  to  150°  C.  (284o;to  302°  F.), 
add  the  Boric  Acid,  and  continue  the  heat, 
stirring  frequently  until  the  mixture 
weighs  500  Gm.  Then  add  500  Gm.  of 
Glycerin  and  mix  thoroughly 

Exhaust  the  drug  by  percolation  with  Alco- 
hol, distil  the  Alcohol  from  the  percolate, 
pour  the  thick  liquid  into  450  mils  of  ice 
water  and  cool  for  24  hours.  Then  filter, 
assay  filtrate,  add  Water  to  make  each 
100  mils  contain  2.5  Gm.  of  Alkaloids,  and 
finally  add  an  equal  volume  of  Glycerin 

Mix  them 


Glycerites  of  the  N.  F.  IV 


Title 


Glyceritum  Bis- 
muthi 


Guaiaci 


Pepsini 


Picie  Liquids 


Tragacanthee 
Vitelli 


IngredientB 


Each  100  mils  yields  not  less  than 
12.8  Gm.  Bismuth  Oxide.  160 
Gm.  Bismuth  Subnitrate;  150 
mils  Nitric  Acid;  238  Gm.  Tar- 
taric Acid;  334  Gm.  Sodium 
Bicarbonate,  Glycerin  and  Dis- 
tilled Water,  each,  enough  to 
make  1000  mils 

85  Gm.  Guaiac;  65  mils  Solution 
of  Potassium  Hydroxide;  600 
mils  Glycerin;  Water,  enough 
to  make  1000  mils 

85  Gm.  Pepsin;  10  mils  Hydro- 
chloric Acid;  15  Gm.  Purified 
Talc;  500  mils  Glycerin,  Dis- 
tilled Water,  enough  to  make 
1000  mils 
63  Gm.  Tar;  125  Gm.  Magnesium 
Carbonate;  250  mils  Glycerin; 
125  mils  Alcohol,  water, 
enough  to  make  1000  mils 


125  Gm.  Tragacanth;  775  mils 
Glycerin;  185  mils  Water 

45Gm.Egg  Yolk;  55  Gm.  Glyc- 
erin 


Method  of  Preparation 


A  soluble  Bismuth  and  Sodium  Tartrate  in 
formed  through  chemical  reaction  and  the 
solution  mixed  with  an  equal  volume  of 
Glycerin.  The  final  volume  is  adjusted  by 
assay 


Add  the  powdered  Guaiac  to  the  Potassium 
Hydroxide  Solution  and  macerate  during 
24  hours.  Then  filter,  add  the  Glycerin 
and  enough  Water  to  make  1000  mils 

Dissolve  the  Pepsin  in  350  mils  of  Distilled 
Water  and  the  Hydrochloric  Acid,  incor- 
porate the  Talc,  filter,  and  add  enough 
Distilled  Water  to  make  1000  mils 

Wash  the  Tar  with  cold  water  until  the  wash- 
ings are  only  slightly  acid.  Then  odd  the 
Alcohol   to  the  Tar,   incorporate   the    Miig- 

Qemum  Carbonate  and  Glycerin,  add  625 
mill  of  Water  and  filter.  Finally  add 
through  the  filter  enough  Alcohol,  1  vol- 
ume, Water,  7  volume*,  to  make  1000  mils 

Mix  the  Tragacantli  :ind  Glycerin,  add  the 
Water  and  stir  until  a  thick  paste  results 

Mix  the  Yolk  of  Egg  and  the  Glycerin  in  a 
mortar  and  strain  the  product 
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Unofficial  Glycerites 


Title 

Ingredients 

Glycerinum 

20  Gm.  Purified  Alum;  7.5  mils 

Alumiais. 

Distilled       Water;       Glycerin, 

Br.« 

enough  to  make  120  mils 

Boracis.    Br. 

20  Gm.  Borax;  120  mils  Glycerin 

Plumbi  Sub- 

500  mils  Strong  Solution  of  Lead 

ace  tatis. 

Subacetate;  500  mils  Glycerin; 

Br. 

Distilled     Water,     enough     to 

make  the  specific  gravity  1.48 

Glyceritum 

80  Gm.  Soluble  Ferric  Phosphate; 

Ferri,  Qui- 

104    Gm.    Quinine;    0.8    Gm. 

niaffi  et 

Strychnine;     200     mils     Phos- 

Strychninse 

phoric  Acid;  500  mils  Glycerin; 

Phospha- 

Water,  enough  to  make   1000 

tum,  U.  S. 

mils 

P.  VIII 

(Dilute  with 

three  volumes  of 

Syrup  to  make 

Syrupus    Ferri, 

Quininceet 

StrychnincePhot- 

phatum,  U.  S.  P. 

VIII) 

Method  of  Preparation 


Effect  solution,  warming  slightly  if  neces- 
sary, set  aside  and  pour  off  the  clear 
liquid 

Triturate  together  in  a  warmed  mortar  until 
the  Borax  is  dissolved 

Evaporate  the  Strong  Solution  of  Lead  Sub- 
acetate  to  dryness  on  a  water  bath,  add  the 
Glycerin,  warm  gently  until  dissolved, 
cool,  add  enough  Distilled  Water  to  make 
the  specific  gravity  1.48  and  filter  if  neces- 
sary 

Dissolve  the  Soluble  Ferric  Phosphate  in 
200  mils  of  hot  Water,  add  the  Phosphoric 
Acid,  the  Strychnine  and  Quinine  and 
enough  Water  to  make.  500  mils.  Stir 
until  solution  is  effected  and  then  add  the 
Glycerin 


GLYCERITUM  ACIDI  TANNICI. 
[Glycer.  Acid.  Tann. 


U.  S.     Glycerite  of  Tannic  Acid 

Glycerite  of  Tannin] 


♦Tannic  Acid... 
Glycerin 

To  make. 


Metric 
20  Om. 
80  Qm. 

100  am. 


Old  form 

4  oz.  av. 

16  oz.  av. 

20  oz.  av. 


Weigh  the  glycerin  into  a  tared,  wide-mouthed  bottle  with  a  capacity 
of  about  125  mils  [old  form  2  pints].  Place  the  bottle  and  contents  in 
a  water  bath,  heat  the  water  until  it  boils,  and  continue  the  heat  for 
a  few  minutes;  add  the  tannic  acid  to  the  hot  glycerin  in  small,  succes- 
sive portions,  agitate  the  mixture  until  the  tannic  acid  is  dissolved 
and  strain  the  solution  while  warm  through  purified  cotton. 

Average  dose. — 30  minims  (2  mils). 


GLYCERITUM   AMYLI.  U.S.     Glycerite  of  Starch 
[Glycer.  Amyl.] 


♦Starch  . 
Water  . . 
Olycerln 


Metric 

10  am. 
10  mils 
80  Om. 


Old  form 
290  gr. 

5  fl.  dr. 

4  fl.  oi. 


Triturate  the  starch  with  the  water,  until  a  homogeneous  mixture  is 
produced.     Then  gradually  add  this  to  the  glycerin,  contained  in  a 


•The  Hritish  Pharmacopoeia  (1914)  uses  the  clu 
character. 


title  "  Glycerinum  "  for  preparations  of  this 
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porcelain  dish,  and  heated  to  about  140°  C.  (284°  F).  Continue  the 
heat,  with  constant  stirring,  keeping  it  below  144°  C.  (291.2°  F.), 
until  a  translucent  jelly  is  formed.  Transfer  the  product  to  suitable 
vessels,  provided  with  well-fitting  covers. 


GLYCERITUM   BOROGLYCERINI.  U.S.      Glycerite  of  Boroglycerln 
[Glycer.  Boroglyc] 

Metric  Old  form 

*BorIc  Acid,  in  fine  powder 310  Qm.  5  oz.  av.    76  gr. 

Glycerin,  a  sufficient  quantity, 


To  make 1000  dm.  16  o*.  av. 

Heat  460  Gm.  [old  form  7  oz.  av.  374  grains]  of  glycerin,  in  a  tared 
porcelain  dish  on  a  sand  bath,  to  a  temperature  between  140°  C.  and 
150°  C.  (284°  and  302°  F.),  and  add  the  boric  acid  in  portions,  con- 
stantly stirring.  When  all  is  added  and  dissolved,  continue  the  heat 
at  the  same  temperature,  frequently  stirring,  and  breaking  up  the 
film  which  forms  on  the  surface  until  the  mixture  has  been  reduced 
to  the  weight  of  500  Gm.  [old  form  8  oz.  av.],  then  add  to  it  500  Gm. 
[old  form  8  oz.  av.]  of  glycerin,  mix  thoroughly,  and  immediately 
transfer  it  to  bottles  and  stopper  them  tightly. 

When  glycerin  and  boric  acid  are  heated  together  in  the  propor- 
tion given  in  the  formula,  water  is  given  off,  the  product  thickens, 
requiring  frequent  stirring  to  break  up  the  film  which  forms,  and  finally 
produces  a  hard,  partially  transparent,  and  very  hygroscopic  mass. 
This  substance  is  called  "  boroglycerin "  and  when  dissolved  in  an 
equal  weight  of  glycerin  constitutes  the  official  Glycerite  of  Boro- 
glycerin. Care  must  be  observed  throughout  the  operation  to  avoid 
an  excess  of  heat  which  would  cause  a  yellowish  or  brownish  color. 

N.  F.  Preparation. — Suppositoria  Boroglycerini. 


GLYCERITUM  HYDRASTIS.  U.  8.     Glycerite  of  Hydrastis 
[Glycer.  Hydrast.     Glycerite  of  Golden  Seal] 

One  hundred  mils  of  glycerite  of  hydrastis  yields  not  less  than 
1.12  Gm.  nor  more  than  1.37  Gm.  of  the  ether-soluble  alkaloids  of 
hydrastis. 


♦Hydrastis,  in  No.  60  powder 

Metric 
1000  Om. 

Old  form 
25  oi.  »T. 

Olycerin, 
Alcohol, 

Water,  each,  a  sufficient  quantity, 

1000  mils 

24  fl.  oi. 

Moisten  the  hydrastis  with  350  mils  [old  form  8^  fl.  oz.]  of  alcohol, 
pack  it  firmly  in  a  cylindrical  percolator,  and  add  enough  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.    When  the  liquid 
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begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  alcohol,  until 
the  drug  is  exhausted.  Remove  nearly  all  of  the  alcohol  by  dis- 
tillation or  evaporation,  pour  the  thick  concentrated  liquid  into  450 
mils  [old  form  10  fl.  oz.  384  minims]  of  ice-cold  water,  and  set  it  aside, 
in  a  cold  place,  for  twenty-four  hours.  Then  filter  and  assay  a  portion 
of  this  filtrate  by  the  process  given  below,  and,  from  the  result  thus 
obtained,  ascertain  by  calculation  the  amount  of  ether-soluble  alka- 
loids in  the  remainder  of  the  liquid.  Add  to  this  enough  cold  water 
to  make  each  100  mils  [old  form  2  fl.  oz.  192  minims]  of  the  product 
contain  2.5  Gm.  of  the  ether-soluble  alkaloids  of  hydrastis.  Finally  add 
an  equal  volume  of  glycerin,  and  mix. 

Assay. — Proceed  as  directed  under  Fluidextractum  Belladonna  Radicis,  first  line  of  the 
assay,  modifying  the  process  there  given  by  using  5  mils  of  glycerite  of  hydrastis 
instead  of  10  mils  of  fluidcxtract  of  belladonna  root  and  using  only  ether  as  the  immis- 
cible solvent  throughout  the  assay.  Wash  the  final  ether  extractions  with  10  mils  of 
distilled  water,  draw  off  the  water  and^discard  it.  Then  filter  the  ether  solution  through 
a  pledget  of  purified  cotton,  wash  the  cotton  with  ether,  evaporate  the  filtrate  and  wash- 
ings, and^dry  the  residue  at  100°  C.  (212°  F.)  to  constant  weight  instead  of  titrating  it. 
The  weight  represents  the  amount  of  ether-soluble  alkaloids  in  5  mils  of  the  glycerite 
of  hydrastis. 

Average  dose. — 30  minims  (2  mils). 


GLYCERITUM    PHENOLIS.   U.S.     Glycerite   of   Phenol 
[Qlycer.  Phenol.     Glycerite  of  Carbolic  Acid] 

Metric  Old  form 

♦Liquefied  Phenol 20  mils  2  fl.  u. 

Glycerin 80  mils  8  fl.  o». 


To  make 1 00  mils  10  fl.  oi. 

Add  the  liquefied  phenol  to  the  glycerin  and  thoroughly  mix. 
Average  dose. — 5  minims  (0.3  mil). 

GLYCERITUM    BISMUTHI.    N.  F.      Glycerite    of    Bismuth 
[Glycer.  Bism.j 

One  hundred  milliliters  of  glycerite  of  bismuth  yields  not  less  than 
12.8  Gm.  of  bismuth  oxide. 

Metric  Old  form 

Bismuth  Subnltrate 1 60  Qm.  5  oi.  »v.  140  *r. 

Nitric  Acid 1  50  mils  i  fl.  or.     3S4  min. 

Tartaric  Acid 238  Qm.  7  os.  av.  413  gr. 

Sodium  Bicarbonate 334  Qm.  11  oi.  av.  65  gr. 

Glycerin, 

Distilled  Water,  each,  a  suflkrienl  quantity, 

To  make  about 1000  mils  2  pints 

Mix  the  nitric  acid  with  300  mils  [old  form  9  fl.  oz.  288  minims]  of 
distilled  water,  in  a  bottle  haying  a  capacity  of  about  4000  mils  [old 
form  1  gallon],  and  dissolve  the  bismuth  Bllbnitrate  in  the  mixture. 
Then  slowly  add  000  mils  [old  form  19  rl.  oz.  90  minims]  of  distilled 
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water  and  dissolve  119  Gm.  [old  form  3  oz.  av.  425  grains]  of  tartaric 
acid  in  the  mixture.  Now  add,  in  small  portions,  200  Gm.  [old  form 
6  oz.  av.  296  grains]  of  sodium  bicarbonate,  shaking  frequently  and 
avoiding  loss  by  effervescence,  and  when  all  is  added  fill  the  bottle 
with  distilled  water  and  mix  well.  Allow  the  magma  to  settle  and 
decant  the  clear  liquid.  Again  fill  the  bottle  with  distilled  water  and 
wash  the  magma  by  decantation  as  before,  repeating  the  process 
until  the  wash-liquor  has  but  a  slightly  saline  taste.  Then  pour 
the  magma  upon  a  filter  and  allow  it  to  drain,  rinsing  the  bottle  with 
a  little  distilled  water. 

Transfer  the  moist  magma  to  a  porcelain  evaporating  dish,  add  119 
Gm.  [old  form  3  oz.  av.  425  grains]  of  tartaric  acid  and  then  slowly, 
and  in  small  portions,  134  Gm.  [old  form  4  oz.  av.  207  grains]  of 
sodium  bicarbonate.  Heat  the  mixture  on  a  steam  bath  until  solution 
is  effected  and  the  total  volume  is  reduced  to  475  mils  [old  form  15  fl.  oz. 
96  minims].  Then  add  475  mils  [old  form  15  fl.  oz.  96  minims]  of  glycerin, 
and,  if  necessary,  enough  distilled  water  to  make  the  solution  measure 
950  mils  [old  form  30  fl.  oz.  192  minims]  of  solution,  and  filter.  Estimate 
the  amount  of  bismuth  oxide  in  the  liquid  by  the  process  given  below 
and  from  the  result  thus  obtained  adjust  the  strength  by  evaporation 
or  the  addition  of  equal  volumes  of  glycerin  and  water  so  that  each 
100  mils  [old  form  3  fl.  oz.  183  minims]  of  the  finished  Glycerite  will 
yield  not  less  than  12.8  Gm.  [old  form  198  grains]  of  bismuth  oxide. 

This  preparation  provides  a  soluble  form  of  bismuth  which  is  more 
permanent  than  the  official  salt,  bismuth  and  ammonium  citrate. 
In  this  solution  the  bismuth  is  combined  with  sodium  tartrate  and 
the  volatile  ammonia  is  thus  eliminated.  The  glycerite  is  used  chiefly 
as  a  stock  preparation  from  which  the  Solution  and  Elixirs  of  Bismuth 
are  prepared.  A  scaled  salt  of  bismuth  and  sodium  tartrate  has  also 
become  a  commercial  article.  For  a  description  and  tests  for  this 
Solution  see  Part  III. 

N.  F.  Preparations. — Elixir  Bismuthi;  Elixir  Cinchonae  Alkaloidorum,  Ferri,  et 
Bismuthi;  Elixir  Pepsini  et  Bismuthi;  Liquor  Bismuthi. 


GLYCERITUM  GUAIACI.  N.  F.     Glycerite  of  Guaiac 
[Glycer.  Guaiac] 

Metric  Old  form 

Qualac,  in  powder 85  Om.  2  o».  av.  366  gr. 

Solution  of  Potassium  Hydroxide 65  mils  2  fl.  o».  38  min. 

Olycerin 600  mils  19  fl.  oi.  96  min. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  the  solution  of  potassium  hydroxide  with  300  mils  [old  form 
9  fl.  oz.  288  minims]  of  water,  add  the  powdered  guaiac,  and  macerate 
the  mixture  during  twenty-four  hours  with  occasional  agitation. 
Then  filter,  add  the  glycerin  and  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 
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GLYCERITUM  PEPSINI.  N.  F.     Glycerite  of  Pepsin 
[Glycer.  Pepsin.] 

Metric  Old  form 

Pepsin 85  (3m.  2     oz.  av.  366gr. 

Hydrochloric  Acid Hi  mils  2H  A- dr. 

Purified  Talc 15  Om.  219      gr. 

Glycerin 500  mils  1     pint 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  pepsin  with  350  mils  [old  form  11  fl.  oz.  96  minims]  of 
distilled  water  and  the  hydrochloric  acid,  and  agitate  the  mixture 
until  solution  has  been  effected.  Then  incorporate  the  purified  talc, 
filter,  returning  the  first  portions  of  the  filtrate  until  it  passes  through 
clear,  and  add  enough  distilled  water  through  the  filter  to  make  the 
product  measure  500  mils  [old  form  1  pint].  To  this  add  the  glycerin 
and  mix. 

N.  F.  Preparations. — Elixir  Cinchonse  Alkaloidorum,  Ferri  et  Pepsini;  Elixir 
Pepsini;  Liquor  Pepsini;  Succus  Citri  et  Pepsinum;  Vinuru  Pepsini. 

Average  dose. — 45  minims  (3  mils). 

GLYCERITUM   PICIS  LIQUID/E.  N.  F.     Glycerite  of  Tar 
[Glycer.  Pic.  Liq.] 

Metric  Old  form 

Tar 63  Qm.  2  os.  av.  45  gr. 

Magnesium  Carbonate 125  Qm.  4  oz.  av.  76  gr. 

Glycerin 250  mils  8  fl.  oz. 

Alcohol 125  mils  4  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Pour  200  mils  [old  form  6  fl.  oz.  192  minims]  of  cold  water  upon  the 
tar,  contained  in  a  mortar,  mix  them  together  thoroughly,  allow  the 
mixture  to  settle,  and  pour  off  the  water.  Repeat  this  operation  until 
the  washings  show  only  a  slightly  acid  reaction  with  litmus.  Now 
triturate  the  washed  tar  with  the  alcohol,  gradually  incorporate  the 
magnesium  carbonate  and  glycerin,  and  then  add  625  mils  [old  form 
20  H.  oz.]  of  water.  Pour  the  mixture  upon  a  filter  of  loose  texture, 
and,  after  the  liquid  portion  has  passed  through,  wash  the  residue  on 
the  filter  with  a  mixture  of  one  volume  of  alcohol  and  seven  volumes  of 
water,  until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

GLYCERITUM  TRAGACANTH/E.  N.  F.      Glycerite  of  Tragacanth 
[Glycer.  Trag.] 

Metric  Old  form 

Tragacanth,  in  fine  powder 125  Gm.  4  os.  av.  170  gr. 

Glycerin 775  mils  26  fl.  oz.      99  min. 

Water 1 85  mils  6  fl.  oa.    133  min. 

Mix  the  tragacanth  and  glycerin  thoroughly,  add  the  water  and  stir 
the  mixture  until  u  homogeneous,  thick  paste  results. 
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GLYCERITUM  VITELLI.  N.  F.     Glycerite  of  Egg  Yolk 
[Qlycer.  Vitell.      Glyconin] 

Metric  Old  form 

Egg  Yolk 45  Gm.  787.5  gr. 

Glycerin 55  Gm.  962.5  gr. 


To  make 1 00  Gm.  4  oz.  av. 

Rub  the  yolk  of  egg  in  a  mortar,  with  the  glycerin,  gradually  added, 
until  they  are  thoroughly  mixed,  and  then  strain  the  product. 

N.  F.  Preparation. — Emulsum  Olei  Morrhuae  cum  Vitello. 


QUESTIONS  ON  AQUEOUS  PREPARATIONS  CONTAINING  SWEET, 
VISCID,  OR  INSOLUBLE  SUBSTANCES 

What  are  syrups?    (See  page  317.) 

What  kinds  of  sugar  should  be  used  in  making  syrups? 

How  many  methods  of  making  syrups  are  recognized  by  the  U.  S.  P.? 

Describe  the  details  for  making  syrups  with  the  aid  of  heat.  For  making  syrups 
by  agitation  without  heat. 

What  objection  is  there  to  making  syrups  by  the  addition  of  fluid  extracts,  tinct- 
ures, etc.,  to  syrup? 

Name  several  official  syrups  which  were  formerly  made  by  digestion? 

Is  this  method  a  satisfactory  one?     What  method  is  preferable? 

How  is  the  process  of  percolation  in  making  syrups  conducted? 

What  precautions  are  necessary  to  percolate  a  syrup  successfully? 

What  is  the  objection  to  using  a  sponge  in  this  process? 

How  may  syrups  be  made  by  percolation  on  a  large  scale?  How  may  syrups  be 
preserved? 

Is  the  addition  of  alcohol  or  chemicals  objectionable?    Why? 

What  is  the  best  disposition  to  make  of  fermented  syrups? 

How  may  fruit  juices  be  effectually  preserved? 

How  many  syrups  are  official  in  the  U.  S.  P.  ?    How  many  in  the  N.  F.? 

WThich  of  the  U.  S.  P.  syrups  involve  a  chemical  reaction  during  their  preparation? 

How  many  of  the  U.  S.  P.  syrups  are  made  by  the  simple  addition  of  medicating 
liquid  to  syrup?    Name  them. 

Which  of  these  are  made  from  acid?  Which  from  tinctures?  Which  from  fluid- 
extracts? 

Name  the  official  syrups  made  by  the  agitation  of  sugar  with  medicating  liquid 
without  heat. 

Which  of  these  contains  acetic  acid? 

Which  one  is  made  by  cold  aqueous  infusion? 

Which  from  medicated  water  from  tincture? 

Which  from  medicated  water  from  fluidextract? 

How  many  are  made  by  maceration  or  digestion?    Name  them. 

What  U.  S.  P.  syrups  are  made  with  the  aid  of  heat? 

Name  the  N.  F.  syrups  made  by  the  direct  addition  of  a  medicating  liquid  or  solid 
to  simple  syrup.  Those  made  by  the  solution  of  sugar  by  agitation  without 
heat.    Those  in  which  heat  is  required  to  dissolve  the  sugar. 

Give  the  formula  and  official  methods  for  preparing  Syrupus.  What  is  its  specific 
gravity? 

How  is  syrup  of  acacia  made? 

What  is  the  object  of  heating  this  syrup?     Does  this  syrup  keep  well? 

Give  the  formula  and  mode  of  making  syrup  of  citric  acid. 

What  is  the  formula  in  symbols  of  hydriodic  acid?     What  IB  its  molecular  weight? 

How  is  syrup  of  hydriodic  acid  made?    How  much  hydriodic  acid  should  it  contain? 

Give  the  process  for  making  syrup  of  orange.  Syrup  of  orange  flowers. 

What  are  the  ingredients  used  in  making  syrup  of  calcium  laotophosphatef 

Give  an  outline  of  the  process  for  making  it.     Write  out  in  full  the  Latin  name. 

What  is  the  formula  in  symbols  of  ferrous  iodide?    What  is  its  molecular  weight? 

How  is  syrup  of  ferrous  iodide  prepared?  How  much  ferrous  iodide  should  it  contain? 
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What  hypophosphites  are  used  in  syrup  of  hypophosphites?     How  is  the  syrup 

prepared? 
How  is  syrup  of  ipecac  made? 

How  much  ipecac  is  represented  by  two  and  a  half  troy  ounces  of  the  syrup? 
About  how  much  in  a  fiuidounce?     Write  out  the  Latin  name  in  full. 
Give  the  formula  for  syrup  of  lactucarium. 
Write  out  in  full  the  Latin  name  for  syrup  of  tar 
How  much  tar  is  used  to  make  one  hundred  parts  of  the  syrup? 
How  is  the  syrup  made? 

Write  out  in  full  the  Latin  name  of  syrup  of  wild  cherry. 
How  much  wild  cherry  is  used  to  make  one  hundred  parts? 
What  degree  of  fineness  is  directed  for  the  powder?     How  is  the  syrup  made? 
How  much  glycerin  does  it  contain?    Why  is  this  syrup  made  without  heat? 
What  is  the  object  of  maceration  for  twenty-four  hours  prior  to  percolation? 
Give  the  formula  for  syrup  of  rhubarb.     How  is  the  syrup  made? 
Give  the  formula  and  method  for  preparing  aromatic  syrup  of  rhubarb. 
What  are  the  ingredients  of  compound  syrup  of  sarsaparilla?     How  is  the  syrup 

prepared? 
Give  the  formula  and  method  for  preparing  syrup  of  squill. 

What  are  the  ingredients  of  compound  syrup  of  squill?     How  is  this  syrup  prepared  ? 
How  much  antimony  and  potassium  tartrate  is  there  in  a  troy  ounce  of  the  syrup? 
What  is  its  synonym?     What  is  its  dose? 
Give  the  formula  and  method  for  making  syrup  of  senega. 
What  aromatic  is  used  in  making  syrup  of  senna?    Why? 
How  is  syrup  of  senna  made? 

How  much  senna  is  there  in  one  hundred  parts  of  syrup? 
Give  the  formula  and  method  for  making  syrup  of  tolu. 
How  is  syrup  of  ginger  made?     What  is  its  strength? 
How  is  syrup  of  garlic  of  the  N.  F.  made? 
Name  all  U.  S.  P.  and  N.  F.  syrups  containing  hypophosphites. 
What  bromides  are  used  in  syrup  of  the  bromides?    What  is  the  dose  in  grains, 

per  teaspoonful,  of  the  combined  bromides,  in  this  syrup? 
How  is  syrup  of  calcium  iodide  prepared? 

What  amount  of  codeine  is  present  in  each  teaspoonful  of  syrup  of  codeine? 
Describe  the  process  for  making  aromatic  syrup  of  eriodictyon.    Why  is  solution 

of  potassium  hydroxide  used? 
How  is  syrup  of  iron  and  manganese  iodide  prepared? 
Why  is  potassium  citrate  used  in  making  syrup  of  ferric  hypophosphite? 
Name  the  ingredients  in  compound  syrup  of  figs. 
How  is  syrup  of  glycyrrhiza  made? 

Name  the  ingredients  in  compoimd  syrup  of  hypophosphites. 
What  is  the  synonym  for  syrup  of  iron,  quinine  and  strychnine;  for  syrup  of  ipecac 

and  opium;  for  syrup  of  morphine  and  acacia;  for  compound  syrup  of  the  phos- 
phates. 
Name  the  ingredients  in  compound  syrup  of  white  pine. 
What  is  the  English  title  for  syrup  of  buckthorn  berries? 
Describe  the  process  for  making  syrup  of  raspberry;  for  making  syrup  of  blackl>erry 

fruit. 
Name  the  N.  F.  medicated  syrups  prepared  by  mixing  fluidextracts  with  syrup. 
What  acid  is  used  in  syrup  of  sanguinana  and  why?    In  syrup  of  rose? 
What  are  official  honeys?    How  many  are  there  in  the  U.  S.  P?    How  many  in  the 

N.  F.?    Name  them. 
Give  the  Latin  name  and  official  method  for  preparing  commercial  honey;  clarified 

honey;  honey  of  rose. 
Name  and  give  the  ingredients  in  the  N.  F.  honeys.     What  is  oxymel  of  squill? 
What  are  official  mucilages,  and  how  many  are  official  in  die  r.  S.  p.?  In  the  N.  F.? 
Bow  many  mucilages  an'  prepared  without  beat?    Name  them. 
How  is  mucilage  of  acacia  prepared? 

Give  the  Latin   name,  formula,  and  mode  of  making  mucilage  of  sassafras  pith; 

mucilage  of  tragacanth;  mucilage  of  chondrua. 

What  are  emulsions?    How  many  are  official  in  the  U.  8.  P.?    In  the  N.  F.?    Name 

them. 
What  were   these   |  irep.ir.it  ions  culled   in   the   lr.  S.    I'.   before.   1890? 
Give  the  formula  ami  method  of  making  emulsion  of  almond;  emulsion  of  asafetida; 

emulsion  of  cod  liver  oil;  emulsion  ol  oil  of  turpentine. 
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What  is  the  popular  name  or  synonym  for  emulsion  of  asafetida? 

What  flavors  are  recommended  for  emulsions  by  the  N.  P.? 

Why  is  a  selection  of  flavors  offered? 

Name  the  emulsions  of  the  N.  F.  containing  cod  liver  oil. 

How  is  emulsion  of  petrolatum  made? 

What  are  official  mixtures,  and  how  many  are  official  in  the  U.  S.  P.?    How  many 

in  the  N.  F.? 
Give  the  Latin  name,  formula,  and  method  for  making  chalk  mixture. 
Why  should  chalk  mixture  be  made  extemporaneously? 
How  is  compound  mixture  of  glycyrrhiza  made  and  what  is  its  synonym? 
What  are  the  ingredients  in  "Godfrey's  Cordial"? 
What  is  the  Latin  title?    How  much  opium  is  present? 
What  is  "Stokes'  Expectorant"?    How  much  opium  does  it  contain? 
What  are  the  ingredients  in  Dalby's  carminative?     What  amount  of  opium  is 

present? 
Name  the  ingredients  in  chloroform  anodyne. 
How  is  compound  iron  mixture  prepared?   What  form  of  iron  should  be  present  in 

the  finished  product?    Why  should  it  be  freshly  prepared? 
How  much  opium  is  present  in  Dewees'  carminative?     What  are  the  other  in- 
gredients? 
Give  the  ingredients  and  the  dose  for  "Squibb's  Diarrhoea  Mixture";  for  "Sun 

Cholera  Mixture." 
Give  the  Latin  name,  formula,  and  method  for  preparing  compound  mixture  of 

rhubarb. 
What  was  the  U.  S.  P.  VIII  name  for  this  preparation? 
What  are  magmas? 

Name  those  official  in  the  U.  S.  P.     The  one  in  the  N.  F. 
What  is  the  character  of  the  superseded  material  in  magmas? 
Name  the  ingredients  in  compound  gargle  of  guaiac. 
What  is  the  character  of  the  N.  F.  preparations  known  as  lotions? 
How  is  "yellow  wash"  made?    What  are  the  Latin  and  English  titles? 
What  is  "black  wash"  and  what  are  its  official  titles? 
What  are  the  ingredients  in  "lead  and  opium  wash"? 
Give  the  important  characteristics  of  official  glycerites. 
How  many  are  official  in  the  U.  S.  P.?     In  the  N.  F.?    Name  them. 
What  are  the  ingredients  and  how  is  glycerite  of  tannic  acid  made?    Glycerite  of 

starch?    Glycerite  of  boroglycerin? 
Give  the  process  for  making  glycerite  of  hydrastis.    What  should  be  its  alkaloidal 

content? 
What  per  cent,  of  phenol  in  the  glycerite? 
How  is  glycerite  of  bismuth  made?     What  chemical  combination  of  bismuth  is 

present? 
What  preparations  are  made  from  glycerite  of  bismuth? 
How  is  glycerite  of  pepsin  made?    Into  what  preparations  does  it  enter? 
What  is  "glyconin"  and  for  what  is  it  used? 
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ALCOHOLIC  SOLUTIONS 
Spiritus     Spirits 

Spirits,  from  a  pharmaceutical  point  of  view,  are  simply  alcoholic 
solutions  of  volatile  substances.  Like  the  medicated  waters,  the 
active  ingredient  may  be  solid,  liquid,  or  gaseous.  None  are  made 
by  percolation,  but  they  are  officially  prepared  in  five  ways:  1.  By 
simple  solution.  2.  By  solution  with  maceration.  3.  By  gaseous 
solution.  4.  By  chemical  reaction.  5.  By  distillation,  although 
spirits  made  by  this  method  are  no  longer  official.  There  are  fifteen 
spirits  official  in  the  U.  S.  P.  IX  and  eight  in  the  N.  F.  IV. 

1.  By  Simple  Solution. — This  is  the  most  usual  method  of  making 
spirits;  of  the  official  preparations  of  this  class,  twenty,  or  all  but  three 
of  the  whole  number,  are  prepared  in  this  way,  while  nine  of  the 
twenty  are  merely  solutions  of  volatile  oils  in  alcohol  of  different 
strengths,  without  any  other  addition.  No  skill  is  required  to  make 
these,  but  a  great  deal  of  conscientious  care  must  be  used  in  the  selec- 
tion of  the  volatile  oils,  that  they  be  of  the  best  quality,  and  recently 
distilled.    Filtration  is  usually  unnecessary. 

U.  S.  P.  Spirits  made  by  Simple  Solution 


Title 


Spiritu9.Etheri( 

Ammonia; 
Aromati- 
cus 


Amygdala; 
Amarse 


A  nisi 

Aurantii 
Composi- 
tUfl 


Camphors 

Chloroformi 
Cinnamomi 

Glyoerylia 

Nitratis 

Junipcri 

Juniper! 

( 'ornposi- 
tus 

Lavandula; 


Ingredients 


325  mils  Ether;    Alcohol  to  make 

1000  mils 
34  Gm.  Ammonium  Carbonate; 
90  mils  Ammonia  Water;  10 
mils  Oil  of  Lemon;  1  mil  Oil  of 
Lavender;  1  mil  Oil  of  Myris- 
tica;  700  mils  Alcohol;  Dis- 
tilled Water,  enough  to  make 
1000  mils 


10   mils   Oil    of    Bitter   Almond; 

800     mils     Alcohol;     Distilled 

Water,  enough  to  make   1000 

mils 
100  mils  Oil  of  Anise;   Alcohol, 

enough  to  make  1000  mils 
200  mils  Oil  of  Orange;  50  mils 

Oil  of  Lemon;  20  mils  Oil  of 

Coriander;  5  mils  Oil  of  Anise; 

Alcohol,  enough  to  make  1000 

mils 
From   9.5   Gm.   to   10.5   Gm.   of 

Camphor  in  each   100  mils  of 

Spirit.       100    Gm.    Camphor; 

Alcohol,  enough  to  make  1000 

mils 
00     mils     Chloroform;     Alcohol, 

enough  to  make   MXH)  mils 
100  mils  Oil  of  Cinnamon;  Aleo- 

bol,  enough  to  make  1000  mils 
From  1  to  1.1  per  cent,  of  Glyc- 
eryl    Trinitrate    in     alcoholic 

solution 

60  mils  oil  of  Juniper:  Alcohol, 
enough  to  make  10O0  mils 

B  mils  <  ill  of  Juniper!  1  mil  ( )il  of 
Ca.rs.way;  I  mil  oil  of  Fennel; 

1KKI      mils      Al.,,1,,,1;      Water, 

enough  to  nuke  3000  mils 

.10  mils  Oil  of  I , ii  v » •  1 1 1 1 < ■  r  ;  Alcohol, 
enough  to  make  1000  mils 


Method  of  Preparation,  Use,  and  Dose 


Mix  them.     Stimulant,  f  5  i  (4  mils) 

Add  the  Ammonium  Carbonate,  in  moder- 
ately fine  powder,  to  the  Ammonia  Water 
and  140  mils  of  Distilled  Water.  Agitate 
until  dissolved  and  allow  to  stand  12  hours. 
Mix  the  Alcohol  and  Oils,  add  slowly  to 
Ammonium  Carbonate  solution,  and  then 
add  enough  Water  to  make  1000  mils. 
Filter  after  standing  in  a  cool  place  for 
24  hours.     Antacid,  30  111  (2  mils) 

Mix  them.     Flavor,  8  111  (0.5  mil) 


Mix  them.     Carminative,  30  III  (2  mils) 

Mix  them.  Flavor.  Used  in  making  Aromatic 
Elixir 


Dissolve  the  Camphor  in  enough  Alcohol  to 
make  1000  mils.     Stimulant,   15  111  (I  mil) 


Mix     them.       Sedative,  stimulant,    30  IP,     (2 

mils) 

Mij    Ih,  in.      Stimulant,  30  111   (8   "'ik") 

Cardiac  stimulant,  1  111  (0.05  mil) 


Mix  them.  Stimulant,  Diuretic,  30  ill  (2 
mils) 

Dissolve  the  oils  in  the  Alcohol  and  ndd 
enough  Water  to  make  looo  mils,  stimu- 
lant,   Diuretic,  f  8  ii  M    (10   mils). 

Mix  them.     Flavor,  80  It]  (9  mils) 
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Title 


Ingredients 


Spiritus     Acidi 
Formici 

jEtheris 
Compositus 

Ammonia; 
Anisatus 

Cardamomi 
Composi- 
tus 


Myrciae 
Composi- 
tus 


Odoratus 


Sinapis 


Vanillini 
Composi- 
tus 


40  mils  Formic  Acid;  225  mils 
Distilled  Water;  Alcohol, 
enough  to  make  1000  mils 

325  mils  Ether;  650  mils  Alcohol; 
25  mils  Ethereal  Oil 

30  mils  Anethol;  200  mils  Am- 
monia Water;  Alcohol,  enough 
to  make  1000  mils 

20  mils  Oil  of  Cardamom;  20  mils 
Oil  of  Orange;  2  mils  Oil  of 
Cinnamon;  1  mil  Oil  of  Clove; 
1  mil  Anethol;  0.1  mil  Oil  of 
Caraway;  Alcohol,  enough  to 
make  200  mils 

8  mils  Oil  of  Myrcia;  0.5  mil  Oil 
of  Orange;  0.5  mil  Oil  of 
Pimenta;  610  mils  Alcohol; 
Water,  enough  to  make  1000 
mils 

15  mils  Oil  of  Bergamot;  8  mils 
Oil  of  Lemon;  7  mils  Oil  of 
Rosemary;  4  mils  Oil  of  Laven- 
der; 4  mils  Oil  of  Orange 
Flowers;  2  mils  Acetic  Ether; 
120  mils  Water;  840  mils 
Alcohol 

2  mils  Volatile  Oil  of  Mustard; 
Alcohol,  enough  to  make  100 
mils 

40  Gm.  Vanillin;  10  mils  Oil  of 
Orange;  2  mils  Oil  of  Carda- 
mom; 1  mil  Oil  of  Cinnamon; 
Alcohol,  enough  to  make  200 
mils 


Method  of  Preparation  and  Dose 


Mix  the  Formic  Acid  and  Distilled  Water 
and  add  enough  Alcohol  to  make  1000  mils 
f  3  i  (4  mils) 

Mix  them,  f  3  i  (4  mils) 

Mix  the  Anethol  with  770  mils  of  Alcohol, 
add  the  Ammonia  Water  and  enough 
Alcohol  to  make  1000  mils,  15   in.    (1    mil) 

Mix  the  Oils  with  enough  Alcohol  to  make 
200  mils.     Flavor  for  making  Elixirs 


Mix  the  Oils  with  the  Alcohol,  gradually  add 
enough  Water  to  make  1000  mils,  set  aside 
for  8  days,  and  filter 


Dissolve  the  Oils  and  the  Acetic  Ether  in  the 
Alcohol,  add  the  Water,  set  it  aside  for 
8  days  and  filter 


Mix  them 


Mix  the  Vanillin  and  Oils  with  enough  Alco- 
hol to  make  200  mils.  Flavor  for  making 
Elixirs 


2.  Solution  with  Maceration. — This  method  is  employed  when  it 
is  desirable  to  introduce  the  coloring  matter  of  the  drug  into  the 
preparation.  This  has  been  done  in  order  to  bestow  individuality, 
and  in  deference  to  popular  feeling  in  favor  of  high  colors.  It  is  very 
doubtful  whether  either  object  is  worthy  of  consideration. 


U.  S.  P.  Spirits  made  by  Solution  with  Maceration 


Title 


Spiritus  Men- 
tha? Piper- 
ita 


Men  thee  Viri- 
dis 


Ingredients 


100  mils  Oil  of  Peppermint;  10 
Gm.  Peppermint,  bruised;  Al- 
cohol, enough  to  make  1000 
mils 


100  mils  Oil  of  Spearmint;  10  Gm. 
Spearmint,  bruised;  Alcohol, 
enough  to  make  1000  mils 


Method  of  Preparation,  Use,  and  Dose 


Macerate  the  Peppermint  for  1  hour  in  500 
mils  of  Water,  strongly  express,  add  the 
macerated  leaves  to  800  mils  of  Alcohol, 
containing  the  Oil,  and  then  enough  Alco- 
hol to  make  1000  mils.  Macerate  for  6 
hours,  with  frequent  agitation  and  filter. 
Carminative,  30  )T|  (2  mils) 

Prepare  as  directed  for  Spirit  of  Peppermint 


3.  By  Gaseous  Solution. — The  only  representative  of  this  class, 
Spirit  of  Ammonia,  was  transferred  to  the  list  of  reagents  of  the 
U.  S.  P.  IX.  It  is  made  by  converting  a  gaseous  aqueous  solution  into 
a  gaseous  alcoholic  solution  by  expelling  the  dissolved  gas  from  water 
by  heat  and  causing  it  to  be  redissolved  in  alcohol.  The  spirit  is 
assayed  by  the  use  of  normal  volumetric  solution  of  sulphuric  acid, 
and  brought  to  the  standard  strength  of  10  per  cent.,  by  weight,  of 
gaseous  ammonia. 
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Unofficial  Spirit  made  by  Gaseous  Solution 


Title 


S  p  i  r  i  t  u  s 
Ammonise 
U.  S.  P. 
VIII 


Ingredients 


250  mils  Stronger  Ammonia 
Water;  Alcohol,  a  sufficient 
quantity 


Method  of  Preparation 


Heat  the  Stronger  Ammonia  Water,  not  above 
60°  C.  (140°  P.),  in  a  flask,  connected  by 
means  of  a  glass  condenser,  with  a  well- 
cooled  receiver  containing  500  mils  of 
Alcohol,  the  delivery  tube  reaching  nearly 
to  the  bottom  of  the  condenser.  When  all 
Ammonia  has  been  distilled,  adjust  the  vol- 
ume of  the  Spirit  to  contain  10  per  cent.,  by 
weight,  of  Ammonia  Gas.  Stimuldnt,  5  to 
30  IT1  (0.3  to  2  mils) 


4.  By  Chemical  Reaction. — There  is  but  one  spirit  in  the  Phar- 
macopoeia made  by  chemical  reaction,  and  that  is  Spirit  of  Nitrous 
Ether.  As  explained  elsewhere  (Part  IV),  it  is  the  product  resulting 
from  a  reaction  between  sodium  nitrite,  sulphuric  acid  and  alcohol, 
and  the  ethyl  nitrite  so  produced  is  dissolved  in  alcohol. 


U.  S.  P.  Spirit  made  by  Chemical  Reaction 


Title 


piri  tus 
jEtheris 
Nitrosi 


Ingredients 


From  3.5  to  4.5  per  cent,  of  Ethvl 
Nitrite.  100  Gm.  Sodium  Ni- 
trite; 40  mils  Sulphuric  Acid; 
0.6  Gm.  Monohydrated  Sodium 
Carbonate;  3  Gm.  Potassium 
Carbonate,  Alcohol  and  Water, 
each,  a  sufficient  quantity 


Method  of  Preparation,  Use,  and  Dose 


Dissolve  the  Sodium  Nitrite  in  280  mils  of 
Water,  slowly  drop  the  solution  into  a  cold 
mixture  of  the  Sulphuric  Acid,  120  mils  of 
Water,  and  S5  milsof  Alcohol.  Separate  the 
Ethyl  Nitrite  from  the  aqueous  layer,  wash 
it  with  ice  water,  then  with  the  Sodium 
Carbonate,  dissolved  in  15  mils  of  ice 
water,  and  dry  it  by  shaking  with  the 
Potassium  Carbonate.  Finally  mix  the 
purified  Ethyl  Nitrite  with  enough  Alcohol 
to  make  the  product  weigh  22  times  the 
weight  of  the  Ethyl  Nitrite  added.  Use  ice 
freely  in  this  process,  as  Ethyl  Nitrite  boils 
at  about  16. 46  C.  (61.5°  F.).  Diaphoretic, 
diuretic  f  3  ss  to  f  3  i  (2  mils  to  4  mils) 


5.  By  Distillation. — This  method  of  making  spirits  is  the  oldest 
and  in  many  respects  the  best  in  use.  When  the  desirable  volatile 
principles  which  are  present  in  the  preparation  when  finished  can  be 
vaporized  at  the  temperature  of  boiling  alcohol  or  diluted  alcohol, 
distillation  is  preferred.  In  the  case  of  liquids  containing  some  oils 
of  high  boiling  points,  it  is  necessary  to  obtain  the  oils  by  distillation 
with  water  and  afterwards  mix  the  distillate  with  alcohol.  It  is  cer- 
tain, however,  that  spirits  made  by  the  admixture  of  volatile  oils 
with  alcohol,  as  in  Class  1,  are  often  deficient  in  the  more  delicate 
and  volatile  principles  found  in  the  substances  from  which  they  are 
distilled.  These  principles  are  often  soluble  in  water  and  insoluble 
in  the  oil,  and  necessarily,  in  the  distillation  of  the  volatile  oil  with 
Water,  they  musi   be  found  in  the  water,  and  are  absent  from  the  oil. 

This  is  well  illustrated  by  ;i  comparison  <>f  oil  of  neroli  and  orange 
flower  water;  the  latter  has  much  the  more  fragrant  odor  when  com- 
pared with  the  <»il  obtained  in  the  same  distillation  from  the  same 
flower-;  and  subjected  to  the  same  temperature.  The  two  spirits  of 
the  U.S.  P. VIII  which  were  made  by  distillation  have  been  omitted 
from  the  U.  S.  P.  IX;  they  were  Whisky  and  Brandy. 
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Title 


Spiritus    Am- 
moniffi 
Fetidus. 
Br. 

Armoracise 
Composi- 
tus.    Br. 


Aurantii. 

U.  S.  P. 

1890 
Cajuputi. 

Br. 
Frumenti. 

U.  S.  P. 

VIII 
Gaultheriae. 

U.S.P.VIII 
Limonis.    U. 

S.  P.  1890 


Myristicffi. 

U.S.P.1890 
Phosphori. 

U.S.P.1890 


Rectificatus. 
Br. 


Rosmarini. 

Br. 
Vini    Gallici. 

U.S.P.VIII 


Ingredients 


75  Gm.  Asafetida;  100  mils 
Strong  Solution  of  Ammonia 
(32.5  per  cent.);  Alcohol  (90 
per  cent.),  enough  to  make 
1000  mils 

125  Gm.  Horseradish  Root, 
scraped;  125  Gm.  Dried  Bitter 
Orange  Peel;  3  Gm.  Nutmeg; 
625  mils  Alcohol;  (90  per  cent.) 
750  mils  Distilled  Water 

50  mils  Oil  of  Orange  Peel;  950 
mils  Alcohol 

100  mils  Oil  of  Cajuput;  Alcohol, 

enough  to  make  1000  mils 
By   distillation   from   fermented 

mash  of  grain;  must  be  at  least 

four  years  old 
50   mils   Oil   of   Gaultheria;   950 

mils  Alcohol 
50  mils  Oil  of  Lemon  ;  50  Gm. 

freshly    grated     Lemon    Peel; 

Alcohol,  enough  to  make  1000 

mils 
50  mils  Oil  of  Myristica;  950  mils 

Alcohol 
1.2  Gm.  Phosphorus;  Dehydrated 

Alcohol,  enough  to  make  1000 

mils 


A  liquid  containing  90  parts,  by 
volume,  of  Ethyl  Hydroxide, 
and  10  parts,  by  volume,  of 
Water 

100  mils  Oil  of  Rosemary;  Alco- 
hol, enough  to  make  1000  mils 

By  distillation  from  fermented 
juice  of  grapes;  must  be  at 
least  four  years  old 


Method  of  Preparation,  Use,  and  Dose 


Macerate  the  Asafetida  in  750  mils  Alcohol 
for  twenty-four  hours,  distil  off  the  Alcohol; 
mix  the  distillate  with  the  Strong  Solution 
of  Ammonia  and  enough  Alcohol  to  make 
1000  mils 

Mix,  macerate  one  hour,  and  distil  1000  uals 


Mix  them 


Mix  them.    If  not  clear,  shake  with  Talc  and 

filter 
Stimulant,  f  3  iv  to  f  S  i  (15  to  30  mils) 


Mix  them 

Mix  the  Oil  with  900  mils  Alcohol,  add  the 
Lemon  Peel,  and  macerate  during  twenty- 
four  hours.  Filter  and  add  enough  Alcohol 
to  make  1000  mils 

Mix  them 

Add  the  carefully  weighed  Phosphorus  to 
1000  mils  of  Dehydrated  Alcohol  contained 
in  a  flask;  connect  with  upright  condenser 
and  boil  the  liquid  until  the  Phosphorus  is 
dissolved;  then,  if  necessary,  add  enough 
Dehydrated  Alcohol  to  make  1000  mils  and 
preserve  in  small,  tightly-stoppered  bottles 

Obtained  by  distillation  of  fermented  saccha- 
rine liquids 


Mix  them.    If  not  clear,  shake  with  Talc  and 

filter 
Stimulant,  f  3  iv  to  f  S  i  (15  to  30  mils) 


SPIRITUS  /ETHERIS.     U.  S.     Spirit  of  Ether 
[Sp.  /Eth.     Hoffmann's  Drops] 


*Ether  

Alcohol,  a  sufficient  quantity, 


To  make. 


Metric 
325  mils 


1000  mils 


Old  form 

5  fl.  i.i.  96  ii. in. 

1  pint 


Mix  the  ether  with  a  sufficient  quantity  of  alcohol  to  make  the 
product  measure  1000  mils  [old  form  1  pint]. 

Average  dose. — 1  fluidrachm  (4  mils). 


SPIRITUS  /ETHERIS  NITROSI.    U.  S.    Spirit  of  Nitrous  Ether 
[Sp.  >Eth.  Nitros.     Sweet  Spirit  of  Nitre] 

An  alcoholic  solution  of  ethyl  nitrite  [C2H5N02  =  75.05],  containing 
not  less  than  3.5  per  cent,  nor  more  than  4.5  per  cent,  of  C2H5N02. 
Preserve  it  in  small,  well-stoppered,  dark  amber-colored  bottles,  in  a 
cool  and  dark  place,  remote  from  fire. 
25 
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Metric  Old  form 

♦Sodium  Nitrite 1 00.0  Qm.  3  oz.  av.  148  gr. 

Sulphuric  Acid 40.0  mils  1  fl.  oz.  134  min. 

Monohydrated  Sodium  Carbonate 0.6  Qm.  9  gr. 

Potassium  Carbonate,  completely  deprived  of  water 

by  heating 3.0  Qm.  44  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Mix  the  sulphuric  acid  with  120  mils  [old  form  4  fl.  oz.]  of  water, 
cool  the  liquid,  add  85  mils  [old  form  2  fl.  oz.  6  fl.  dr.]  of  alcohol  pre- 
viously diluted  with  an  equal  volume  of  water,  and  introduce  the 
solution  into  a  1000-mil  flask,  surrounded  by  a  mixture  of  ice  and  water. 
Dissolve  the  sodium  nitrite  in  280  mils  [old  form  9  fl.  oz.]  of  water, 
filter,  and,  having  poured  the  filtrate  into  a  separatory  funnel,  allow 
the  liquid  to  slowly  drop  into  the  flask  containing  the  acid  mixture. 
When  all  has  been  added  and  the  reaction  is  complete,  allow  any 
crystals  which  may  have  formed  to  settle  at  the  bottom  of  the  flask, 
and  decant  the  cold  mixture  of  ethyl  nitrite  and  aqueous  solution 
quickly  to  the  previously  cooled  separatory  funnel,  and  draw  off  and 
discard  the  aqueous  liquid.  Wash  the  separated  ethyl  nitrite,  first, 
with  20  mils  [old  form  5  fl.  dr.  7  minims]  of  ice-cold  water,  and  then 
remove  any  traces  of  acid  by  washing  it  with  15  mils  [old  form  4  fl. 
dr.]  of  ice-cold  water,  in  which  the  monohydrated  sodium  carbonate 
has  previously  been  dissolved.  Carefully  separate  the  ethyl  nitrite 
from  the  aqueous  liquid,  and  agitate  it  in  a  well-stoppered  bottle  with 
the  potassium  carbonate  to  remove  traces  of  water.  Then  cool  the 
liquid,  decant,  and  pour  the  ethyl  nitrite  immediately  into  a  tared 
bottle  containing  500  Gm.  [old  form  16  oz.  av.  302  grains]  of  alcohol. 
Ascertain  the  weight  of  the  ethyl  nitrite  poured  into  the  alcohol  by 
noting  the  increase  in  weight  of  the  tared  bottle  and  contents,  and 
then  add  enough  alcohol  to  make  the  mixture  weigh  twenty-two  times 
the  weight  of  the  ethyl  nitrite  added.  Lastly,  transfer  the  product 
to  small,  well-stoppered,  dark  amber-colored  bottles,  and  keep  these 
in  a  cool  place,  remote  from  fire. 

(For  tests  and  comments  see  Part  IV.) 

U.  S.  P.  Preparation. — Mistura  GlycyTrhizae  Composita. 

N.  F.  Preparations. — Mistura  Copaiba;;  Mistura  Copaiba;  et  Opii. 

Average  dose. — 30  minims  (2  mils). 


SPIRITUS  AMMONI/E  AROMATICUS.     U.  S.     Aromatic  Spirit  of 

Ammonia 
[Sp.  Ammon.  Arom.] 

Metric  Old  form 

♦Ammonium  Carbonate,  in  translucent  pieces 34  0m.  1  o».  av.  .Vt  gr. 

Ammonia  Water 90  mils  2  fl.  oi.  7  fl.  dr. 

Oil  of  Lemon 10  mils  2^  fl   dr. 

Oil  of  Lavender 1  mil  16  min. 

Oil  of  Myristlca 1  m»,  15  min. 

Alcohol   700  mils  22  fl.  oi.  3  fl.  dr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

To  the  ammonia  water,  contained  in  a  flask,  add  1  10  mils  [old  form 
i}/2  fl.  oz.]  of  distilled  water,  and  afterwards  the  ammonium  carbon- 
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ate  reduced  to  a  moderately  fine  powder.  Close  the  flask  and  agitate 
the  contents  until  the  ammonium  carbonate  is  dissolved  and  allow  it  to 
stand  for  twelve  hours.  Introduce  the  alcohol  into  a  graduated  bottle 
of  suitable  capacity,  add  first  the  oils,  then  gradually  the  solution  of 
ammonium  carbonate,  and  afterwards  enough  distilled  water  to  make 
the  product  measure  1000  mils  [old  form  2  pints].  Set  the  liquid 
aside  during  twenty-four  hours  in  a  cool  place,  occasionally  agitating 
it,  and  then  filter  through  paper,  in  a  well-covered  funnel. 

Preserve  the  product  in  glass-stoppered  bottles,  in  a  cool  place. 

As  ordinarily  prepared,  from  unselected  ammonium  carbonate,  pre- 
cipitation is  very  apt  to  take  place;  this  is  due  to  the  use  of  exposed 
and  effloresced  ammonium  carbonate,  which  contains  more  than  the 
proper  quantity  of  bicarbonate  (see  Ammonii  Carbonas).  The  ad- 
dition of  ammonia  water  in  the  formula  is  to  convert  the  bicarbonate 
into  the  carbonate,  the  latter  being  soluble  in  the  mixture  of  water 
and  alcohol,  while  the  bicarbonate  is  insoluble  in  alcohol.  Sufficient 
time  should  be  given  to  effect  the  solution.  The  ammonium  carbonate 
should  be  carefully  selected,  and  only  the  translucent  pieces  used. 

(For  tests  see  Part  III.) 

U.  S.  P.  Preparations. — Tinctura  Guaiaci  Ammoniata;  Tinctura  Valerianae 
Ammoniata. 

N.  F.  Preparations. — Liquor  Sodae  et  Mentha?;  Tinctura  Kino  et  Opii  Composita. 

Average  dose. — 30  minims  (2  mils). 

SPIRITUS  AMYGDAL/C  AMAR/E.     U.  S.     Spirit  of  Bitter  Almond 
[Sp.  Amygd.  Amar.] 

Metric  Old  form 

*Oil  of  Bitter  Almond 10  mils  154      min. 

Alcohol 800  mils  25^  A-  oi. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  oil  in  the  alcohol,  and  add  enough  distilled  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Note. — This  Spirit  is  intended  for  medicinal  use;  it  must  not  be 
used  for  flavoring  foods. 

N.  F.  Preparations. — Elixir  Anisi;  Elixir  Terpini  Hydratis;  Elixir  Zinci  Valeratis. 
Average  dose. — 8  minims  (0.5  mil). 

SPIRITUS  ANISI.    U.  S.    Spirit  of  Anise 
[Sp.  Anisi] 

Metric  Old  form 

♦Oil  of  Anise 1 00  mils  l  fl.  oi. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  10  fl.  o«. 

Mix  the  oil  with  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  10  fl.  oz.]. 

Average  dose. — 30  minims  (2  mils). 
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SPIRITUS  AURANTII  COMPOSITUS.     U.  S.     Compound  Spirit  of  Orange 

[Sp.  Aur.  Co.] 

Metric  Old  form 

♦Oil  of  Orange 200  mils  6  fl.  oz.  3  fl.  dr. 

Oil  of  Lemon 50  mils  1  fl.  oz.  5  fl.  dr. 

Oil  of  Coriander 20  mils  5  fl.  dr. 

Oil  of  Anise 5  mils  77  min. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  them.  Keep  the  product  in  completely  filled,  well-stoppered 
bottles,  in  a  cool  and  dark  place. 

U.  S.  P.  Preparation. — Elixir  Aromaticum. 

N.  F.  Preparations. — Elixir  Calcii  Lactophosphatis;  Elixir  Ferri,  Quininse  et 
Strychninae;  Elixir  Phosphori;  Vinum  Carnis;  Vinum  Carnis  et  Ferri. 

SPIRITUS  CAMPHOR/E.     U.  S.     Spirit  of  Camphor 
[Sp.  Camph.] 

One  hundred  mils  of  Spirit  of  Camphor  yields  not  less  than  9.5  Gm., 
nor  more  than  10.5  Gm.  of  camphor. 

.    .  Metric  Old  form 

♦Camphor 100  Qm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  camphor  in  800  mils  [old  form  253^  fl.  oz.]  of  alcohol, 
filter  through  paper,  and  pass  enough  alcohol  through  the  filter  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Impurities  and  Tests  for  Impurities. — Added  Water.  Add  0.05  Gm.  of  anhydrous 
potassium  carbonate  to  5  mils  of  Spirit  of  Camphor;  the  potassium  carbonate  does  not 
liquefy  or  adhere  to  the  bottom  of  the  vessel. 

Assay. — Fill  a  two-hundred  millimeter  oolariscope  tube  with  the  Spirit  of  Camphor 
and  take  the  mean  of  four  or  more  readings  of  the  rotation,  beginning  at  zero  each  time. 
The  temperature  correction  for  each  degree  is  half  a  minute,  additive  if  above,  subtractive 
if  below,  25°  C.  (77°  F.).  Evaporate  60  mils  of  the  Spirit  of  Camphor  in  a  dish,  on  a 
water  bath,  and  when  the  camphor  begins  to  solidify  stir  it  with  a  glass  rod  until  dry. 
Then  transfer  the  camphor  to  a  watch  glass,  cover  it  with  an  inverted  funnel  and  place 
the  watch  glass  on  wire  gauze  10  cm.  above  a  Bunsen  burner  having  a  flame  4  cm.  high. 
When  the  camphor  has  all  sublimed,  dissolve  2.5  Gm.  of  the  sublimate  in  sufficient 
alcohol  (which  must  be  of  about  95  per  cent,  by  volume)  to  make  exactly  25  mils  and 
take  the  mean  of  four  or  more  polariscope  readings  as  before.  The  minutes  of  rotation 
of  the  Spirit  of  Camphor  divided  by  the  minutes  of  rotation  of  the  control  test  just 
made,  and  this  multiplied  by  10,  shows  the  number  of  grammes  of  camphor  in  100  mils 
of  the  Spirit  of  Camphor. 

N.  F.  Preparations. — Lotio  Ammoniacalis  Camphorata;  Mistura  Opii  et  Chloro- 
formi  Composita;  Mistura  Opii  et  Rhei  Composita;  Tinctura  Kino  et  Opii  Com- 
posita;  Tinctura  Pectoralis. 

Average  dose. — 15  minims  (1  mil). 

SPIRITUS  CHLOROFORMI.     U.  S      Spirit  of  Chloroform 

[Sp.  Chlorof.] 

Metric  Old  form 

♦Chloroform 60  mils  l  fl.  oz.  7  ^  fl.  Hr. 

Alcohol,  a  Rufficient  quantity, 


To  make 1000  mils  2  pints 

Mix  the  chloroform  with  sufficient  alcohol  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 
Average  dose. — 30  minims  (2  mils). 
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SPIRITUS  CINNAMOMI.     U.  S.     Spirit  of  Cinnamon 

[Sp.   Cinnam.] 

Metric  Old  form 

*Oil  of  Cinnamon 1 00  mils  l  fl.  oi. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  10  fl.  oz. 

Mix  the  oil  with  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  10  fl.  oz.]. 

U.  S.  P.  Preparation. — Syrupus  Rhei. 

N.  F.  Preparation. — Syrupus  Ipecacuanha?  et  Opii. 

Average  dose. — 30  <  mime  (2  mils). 

SPIRITUS  GLYCERYLIS  NITRATIS.     U.  S.  Spirit  of  Glyceryl  Trinitrate 
[Sp.  Glyceryl.  Nit.     Spirit  or  Glonoin    Spirit  of  Nitroglycerin] 

An  alcoholic  solution  containing  not  less  than  1  per  cent,  nor  more 
than  1.1  per  cent,  of  C3H5(N03)3  (227.07).  Preserve  it  in  well  stop- 
pered bottles  in  a  cool,  dark  place,  remote  from  fire. 

Great  care  must  be  exercised  in  dispensing,  handling,  packing,  trans- 
porting, and  storing  this  Spirit,  since  a  dangerous  explosion  may  result 
if  any  considerable  quantity  of  it  is  spilled,  and  the  alcohol  wholly  or 
partly  lost  by  evaporation.  If,  through  accident,  it  is  spilled,  a  solu- 
tion of  potassium  hydroxide  must  be  poured  over  it  at  once  to  effect 
partial  decomposition. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — It  has  the  odor  of  alcohol.  Caution  must  be  exercised  in 
tasting  it,  since  even  a  small  quantity  is  liable  to  produce  a  violent  headache.  The  same 
effect  is  produced  when  it  is  applied  to  the  skin;  neutral  to  litmus. 

Specific  Gravity.— 0.814  to  0.820  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Heat  about  10  mils  of  Spirit  of  Glyceryl  Trinitrate  on  a  water 
bath  with  1  mil  of  potassium  hydroxide  T.S.  until  the  alcohol  is  evaporated,  and  then 
heat  a  portion  of  the  residue  with  about  0.5  Gm.  of  potassium  bisulphate;  the  pungent 
odor  of  acrolein  is  evolved.  Dissolve  the  remainder  of  the  residue  in  2  mils  of  distilled 
water  acidulated  with  diluted  sulphuric  acid,  add  a  few  drops  of  diphenylamine  T.S. 
and  pour  the  solution  upon  2  mils  of  sulphuric  acid  in  a  test  tube  so  as  to  form  a  separate 
layer;  a  dark  blue  color  is  produced  at  the  zone  of  contact. 

Mix  10  mils  of  the  Spirit  with  11  mils  of  distilled  water,  both  previously  cooled  to 
15°  C.  (59°  F.);  a  clear  solution  results.  On  now  adding  2  mils  more  of  distilled  water, 
the  mixture,  at  15°  C.  (59°  F.),  becomes  turbid. 

Assay. — Weigh  accurately  not  more  than  about  5  mils  of  the  Spirit,  allow  it  to  evaporate 
spontaneously  in  a  tared  dish  protected  from  dust,  and  dry  the  residue  to  constant 
weight,  in  a  desiccator,  over  sulphuric  acid.  The  weight  of  the  residue  corresponds  to 
not  less  than  1  per  cent,  nor  more  than  1.1  per  cent,  of  the  weight  of  Spirit  taken. 

Average  dose. — 1  minim  (0.05  mil). 

SPIRITUS  JUNIPERI.     U.   S.     Spirit  of  Juniper 


[Sp.  Junip.] 

Metric 
50  mils 

Old  form 

1   fl.  OI. 

Alcohol,  a  sufficient  quantity, 

1000  mils 

20  fl.  oi. 

Mix  the  oil  with  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  20  fl.  oz.]. 

Average  dose. — 30  minims  (2  mils). 


390  ALCOHOLIC  SOLUTIONS 

SPIRITUS  JUNIPERI  COMPOSITUS.     U.  S.     Compound  Spirit  of  Juniper 

[Sp.  Junip.  Co.] 

Metric  Old  form 

-oil  of  Juniper 8  mils  30  min. 

Oil  of  Caraway 1  mil  4  min. 

Oil  of  Fennel 1  mil  4  min. 

Alcohol 1 400  mils  11  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 2000  mils  1  pint 

Dissolve  the  oils  in  the  alcohol,  and  gradually  add  enough  water  to 
make  the  product  measure  2000  mils  [old  form  1  pint]. 

Average  dose. — 2%  fluidrachms  (10  mils). 


SPIRITUS  LAVANDUL/C.     U.  S.     Spirit  of  Lavender 
[Sp.  Lavand.] 

Metric  Old  form 

♦Oil  of  Lavender 50  mils  l  fl.  oz. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  20  fl.  oz. 

Mix  the  oil  with  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  20  fl.  oz.]. 

N.  F.  Preparation. — Mistura  Ferri  Composita. 

Average  dose. — 30  minims  (2  mils). 

SPIRITUS  MENTHA  PIPERIT/E.     U.  S.     Spirit  of  Peppermint 
[Sp.  Menth.  Pip.    Essence  of  Peppermint] 

Metric  Old  form 

♦Oil  of  Peppermint 100  mils  3  fl.  oz.  96  min. 

Peppermint,  bruised 10  Qm.       146  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Macerate  the  peppermint  leaves,  freed  as  much  as  possible  from 
stems,  during  one  hour  in  500  mils  [old  form  1  pint]  of  water  and  then 
strongly  express  them.  Mix  800  mils  [old  form  25  fl.  oz.  288  minims] 
of  alcohol  with  the  oil,  add  the  macerated  leaves  and  enough  alcohol 
to  make  1000  mils  [old  form  2  pints],  macerate  the  mixture  during 
six  hours,  with  frequent  agitation,  and  then  filter  it.  Preserve  the 
product  in  amber-colored  bottles. 

N.  F.  Preparations. — -Elixir  Catharticum  Compositum;  Liquor  Phosphori  J  Mis- 
tura Opii  et  Rhei  Composita;  Mistura  Rhei  Alkaliua;  Mistura  Rhei  Composita; 
Syrupus  Ficorum  Compositus. 

Average  dose. — 30  minims  (2  mils). 
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SPIRITUS  MENTH/E  VIRIDIS.     U.  S.     Spirit  of  Spearmint 
[Sp.  Menth.  Vir.] 

Metric  Old  form 

♦Oil  of  Spearmint 100  mils  3  fl.  oi.  96  min. 

Spearmint,  bruised 10  Gm.  146  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinta 

Macerate  the  spearmint  leaves,  freed  as  much  as  possible  from  stems, 
during  one  hour  in  500  mils  [old  form  1  pint]  of  water  and  then  strongly 
express  them.  Mix  800  mils  [old  form  25  fl.  oz.  288  minims]  of  alcohol 
with  the  oil,  add  the  macerated  leaves  and  enough  alcohol  to  make 
1000  mils  [old  form  2  pints],  macerate  the  mixture  during  six  hours, 
with  frequent  agitation,  and  then  filter  it.  Preserve  the  product  in 
amber-colored  bottles. 

Average  dose. — 30  minims  (2  mils). 

SPIRITUS  ACIDI  FORMICI.     N.  F.     Spirit  of  Formic  Acid 
[Sp.  Ac.  Formic.     Spiritus  Formicarum     Spirit  of  Ants] 

Metric  Old  form 

Formic  Acid  . . . ; 40  mils  l  fl.  ox.  134  min. 

Distilled  Water 225  mils  7  fl.  01.  96  min. 

Alcohol,  a  sufficient  quantity. 

To  make 1000  mils  2  pints 

Mix  the  formic  acid  with  the  distilled  water,  and  add  enough  alcohol 
to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

SPIRITUS  >ETHERIS  COMPOSITUS.     N.  F.     Compound  Spirit  of  Ether 

(U.  S.  P.  VIII) 
[Sp.  /Eth.  Co.     Hoffmann's  Anodyne] 

Metric  Old  form 

Ether 325  mils  10  fl.  01.  192  min. 

Alcohol 650  mils  20  fl.  01.  384  min. 

Ethereal  Oil 25  mils  384  min. 

To  make  about 1000  mils  2  pinta 

Mix  them. 

Average  dose. — 1  fluidrachm  (4  mils). 


SPIRITUS  AMMONI/E  ANISATUS.     N.  F.     Anisated  Spirit  of  Ammonia 

[Sp.  Ammon.  Anis.     Liquor  Ammonite  Anisatus    Anisated  Solution 

of  Ammonia] 

Metric  Old  form 

Anethol 30  mils  461  min. 

Ammonia  Water 200  mils  6  fl.  01.  192  min. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  2  pint* 
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Dissolve  the  anethol  in  770  mils  [old  form  24  fl.  oz.  307  minims]  of 
alcohol,  gradually  add  the  ammonia  water  and  then  sufficient  alcohol 
to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 15  minims  (1  mil). 

SPIRITUS  CARDAMOMI  COMPOSITUS.     N.  F.  Compound  Spirit  of 

Cardamom 
[Sp.  Card.  Co.] 

Metric  Old  form 

Oil  of  Cardamom    20.0  mils  384  min. 

Oil  of  Orange 20.0  mils  384  min. 

Oil  of  Cinnamon 2.0  mils  38  min. 

Oil  of  Clove 1 .0  mil  19  min. 

Anetbol 1.0  mil  19  min. 

Oil  of  Caraway 0. 1  mil  2  min. 

Alcohol,  a  sufficient  quantity, 

To  make 200  mils  8  fl.  oz. 

Mix  the  oils  with  140  mils  [old  form  5  fl.  oz.  288  minims]  of  alcohol, 
and  add  sufficient  alcohol  to  make  the  product  measure  200  mils 
[old  form  8  fl.  oz.]. 

This  spirit  is  used  only  as  a  flavor. 

N.  F.  Preparations. — Elixir  Cardamomi  Compositum;  Elixir  Formatum  Com- 
positum;  Elixir  Gentianse;  Elixir  Gentianae  et  Ferri;  Elixir  Gentianae  et  Ferri 
Phosphatis;  Elixir  Glycerophosphatum  Compositum;  Elixir  Glycyrrhizse  Aquosum; 
Elixir  Hypophosphitum;  Liquor  Pancreatini. 

SPIRITUS  MYRCI/C  COMPOSITUS.     N.  F.     Compound  Spirit  of  Myrcia 

[Sp.  Myrciae  Co.] 

Metric  Old  form 

Oil  of  Myrcia 8.0  mils  123  min. 

Oil  of  Orange 0.5  mil  8  min. 

Oil  of  Pimenta 0.5  mil  8  min. 

Alcohol 610.0  mils  19  fl.  oz.  250  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  oils  with  the  alcohol,  and  gradually  add  water  until  the 
solution  measures  1000  mils  [old  form  2  pints].  Set  the  mixture  aside 
in  a  well-stoppered  bottle,  for  eight  days,  and  then  filter  it  through 
paper  in  a  covered  funnel. 

This  preparation  is  commonly  called  Bay  Rum. 

SPIRITUS  ODORATUS.     N.  F.     Perfumed  Spirit 
[Sp.  Odorat.] 

Metric  Old  form 

Oil  of  Bergamot 15  mils           4  fl.  dr. 

Oil  of  Lemon 8  mils  12:1  min. 

Oil  of  Rosemary 7  mils  ins  min 

Oil  of  Lavender  4  mils            l  fl  dr. 

Oil  of  Orange  Flowers 4  mils           l  fl.  dr. 

Acetic  Ether 2  mils  31  min. 

Water 1 20  mils            a  fl   ..7..  403  min. 

Alcohol 840  mils  20  fl.  oz.  422  min. 


To  make  about 1000  mils  2  pints 

Dissolve  the  oils  and  the  acetic  ether  in  (he  alcohol,  and  add  the 
water.  8e1  the  mixture  aside,  in  a  stoppered  bottle,  during  eight  days, 
and  then  filter  it  through  paper  in  a  covered  funnel. 

This  is  a  typical  formula  for  the  preparation  sold  as  Cologne  Water. 
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SPIRITUS  OLEORUM  VOLAT1LIUM.     N.  F.     Spirits  of  Volatile  Oils 

Any  spirit  of  a  volatile  oil,  for  which  no  formula  is  provided,  may  be 
prepared  by  the  following  general  formula: 


The  Volatile  Oil. 
Alcohol 


To  make 

Dissolve  the  volatile  oil  in  the  alcohol. 


Metric 

65  mils 

935  mils 

1000  mils 


Old  form 

2  fi.  oz.     38  min. 

29  fl.  oz.  442  min. 

2  pints 


SPIRITUS  SINAPIS.     N.  F.     Spirit  of  Mustard 
[Sp.   Sinap.] 

Volatile  Oil  of  Mustard 2  mils 

Alcohol,  a  sufficient  quantity, 


31  min. 


To  make 

Mix  them. 

SPIRITUS  VANILLINI  COMPOSITUS. 

Vanillin 


1000  mils 


2  pints 


N.  F.     Compound  Spirit  of 


[Sp.  Vanil.  Co.] 


Metric 

Old  form 

40  Gm. 

1  oz.  av.   293  gr. 

10  mils 

192  min. 

2  mils 

38  min. 

1  mil 

19  min. 

Vanillin 

Oil  of  Orange 

Oil  of  Cardamom 

Oil  of  Cinnamon 

Alcohol,  a  sufficient  quantity, 

To  make 200  mils  8  fl.  oz. 

Dissolve  the  vanillin  and  the  oils  in  150  mils  [old  form  6  fl.  oz.]  of 
alcohol  and  then  add  sufficient  alcohol  to  make  the  product  measure 
200  mils  [old  form  8  fl.  oz.].  Store  the  spirit  in  tightly-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light.  It  is  used 
exclusively  as  a  flavor. 

N.  F.  Preparations. — Elixir  Vanillini  Compositum;  Syrupus  Ammonii  Hypo- 
phosphitis. 

Eiixiria     Elixirs 

Elixirs  are  aromatic,  sweetened,  spirituous  preparations,  frequently 
used  as  flavors  and  adjuvants  in  prescriptions  and  sometimes  con- 
taining active  medicinal  substances.  Although  they  are  largely 
employed  throughout  the  United  States,  but  two  have  been  made 
official  in  the  U.  S.  P.  IX.  These  are  intended  as  vehicles  for  the 
administration  of  active  remedies  in  small  doses.  The  National  For- 
mulary IV,  however,  has  recognized  a  large  number  of  preparations 
of  this  class;  in  the  group  are  ten  intended  for  use  as  vehicles  or  adju- 
vants, and  sixty-six  which  are  medicated,  a  total  of  seventy-six.  Elixirs, 
when  dispensed,  should  always  be  brilliantly  clear,  filtration  through 
purified  talc,  or  preferably  purified  siliceous  earth,  being  resorted  to,  if 
necessary.  The  utmost  care  should  be  taken  in  the  selection  of  the 
flavoring  ingredients  and  especially  is  this  necessary  with  reference  to 
the  volatile  oils,  only  those  which  are  of  finest  quality  and  entirely 
free  from  deterioration  products  should  be  employed. 
Elixirs  of  the  U.  S.  P.  IX 


Title 

Ingredients 

Method  nf  Preparation 

Elixir  Aromati- 
cum 

Glycyrrhizse 

12     mils     Compound     Spirit     of 
Orange;    375    mils    Syrup;    30 
Gm.     Purified    Talc;     Alcohol 
and     Distilled     Water,     each, 
enough  to  make  1000  mils 

125  mils  Fluidextract  of  Glycyr- 
rhiza;  S75  mils  Aromatic  Elixir 

Add  enough  Alcohol  to  the  Compound  Spirit 
to  make  250  mils.  To  this  add  the  Syrup, 
375  mils  of  Distilled  Water,  and  the  Talc. 
and  filter.  Finally  wash  the  filter  with 
enough  Alcohol,  1  volume,  Distilled  Water, 
3  volumes,  to  make  1000  mils 

Mix  and  filter 
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Elixirs  of  the  N.  F.  IV 


Title 


Vehicles  or 
Adjuvants 

Elixir  Amyg- 
dala Com- 
positum 


A  nisi 


Aromaticum 
Rubrum 

Aurantii 
Amari 


Cardamomi 
Composi- 
tum 


Eriodictyi 
Aromati- 
cum 


Glycyrrhizse 
Aquosum 


Glycyrrhizse 
Aromati- 


Taraxaci 
Composi- 
tum 


Vanillini 
Composi- 
tum 


Solutions  of 
Chemicals 
In  Vehicle 
Elixirs 

Elixir  Ammonii 

BfonddJ 


Ammonii 
Valeratis 


Ingredients 


0.5  mil  Oil  of  Bitter  Almond;  1 
Gm.  Vanillin;  150  mils  Stronger 
Orange  Flower  Water;  50  mils 
Alcohol;  400  mils  Syrup;  20 
Gm.  Purified  Talc;  Distilled 
Water,  enough  to  make  1000 
mils 

3.5  mils  Anethol;  0.5  mil  Oil  of 
Fennel;  12  mils  Spirit  of  Bitter 
Almond;  240  mils  Alcohol;  625 
mils  Syrup;  20  Gm.  Purified 
Talc;  Distilled  Water,  enough 
to  make  1000  mils 

2  Gm.  Cudbear;  1000  mils  Aro- 
matic Elixir 

4  mils  Oil  of  Bitter  Almond;  20 
mils  Tincture  of  Bitter  Orange 
Peel;  300  mils  Alcohol;  20  mils 
StrongerOrange  Flower  Water, 
400  mils  Syrup;  20  Gm.  Puri- 
fied Talc;  Distilled  Water, 
enough  to  make  1000  mils 

10  mils  Compound  Spirit  of  Car- 
damom; 90  mils  Alcohol;  400 
mils  Syrup;  20  Gm.  Purified 
Talc;  Distilled  Water,  enough 
to  make  1000  mils 

60  mils  Fluidextract  of  Eriodic- 
tyon;  500  mils  Syrup;  30  Gm. 
Pumice;  10  Gm.  Magnesium 
Carbonate;  440  mils  Com- 
pound Elixir  of  Taraxacum 

150  mils  Fluidextract  of  Glycyr- 
rhiza;  5  mils  Compound  Spirit 
of  Cardamom;  200  mils 
StrongerOrange  Flower  Water; 
150  mils  Glycerin;  150  mils 
Syrup;  Distilled  Water,  enough 
to  make  1000  mils 

125  mils  Fluidextract  of  Glycyr- 
rhiza;  0.75  mil  Oil  of  Clove; 
0.75  mil  Oil  of  Cinnamon;  0.5 
mil  Oil  of  Myristica;  1.5  mils 
Oil  of  Fennel;  20  Gm.  Purified 
Talc;  Aromatic  Elixir,  enough 
to  make  1000  mils 

35  mils  Fluidextract  of  Taraxa- 
cum; 20  mils  Fluidextract  of 
Wild  Cherry;  60  mils  Fluidex- 
tract of  Glycyrrhiza;  60  mils 
Tincture  of  Sweet  Orange  Peel; 
30  mils  Tincture  of  Cinnamon; 
30  mils  Compound  Tincture  of 
Cardamom;  Aromatic  Elixir, 
enough  to  make  1000  mils 

20  mils  Compound  Spirit  of 
Vanillin;  SO  mils  Alcohol;  25 
mils  Glycerin;  300  mils  Syrup; 
20  Gm.  Purified  Talc;  20  mils 
Tincture  of  Caramel;  Distilled 
Water,  enough  to  make  1000 
mils 


B6    Qm.    Ammonivim    Bromide; 

900  mils  Syrup;  400  mill  Din- 
tilled  Water;  Aromatic  Elixir, 
enough  to  make  1000  mils 
.'i.'i  Qm  Ammonium  Valerate; 
1.6  mill  Chloroform;  10  mill 
Tineture  of  Vanilla;  16  mill 
Compound  Tincture  oi  Cud- 
Ammonia  Water  nnd 
Aromatie  Elixir,  each,  enough 
to  make  1000  mils 


Method  of  Preparation 


Dissolve  the  Oil  and  Vanillin  in  the  Alcohol, 
add  the  Syrup,  Stronger  Orange  Flower 
Water  and  enough  Distilled  Water  to  make 
1000  mils.  Then  incorporate  the  Talc  and 
filter 


Mix  the  Oil,  Anethol,  and  Spirit  with  the 
Alcohol,  add  the  Syrup  and  enough  Dis- 
tilled Water  to  make  1000  mils.  Then  in- 
corporate the  Talcand  filterafter  12  hours, 
at  15°  C.  (59°  F.) 

Macerate  the  Cudbear  with  the  Aromatic 
Elixir  during  6  hours  and  filter 

Mix  the  Oil  and  Tincture  with  the  Alcohol, 
add  the  Syrup  and  Stronger  Orange  Flower 
Water,  and  enough  Distilled  Water  to 
make  1000  mils.  Then  incorporate  the 
Talc  and  filter 


Mix  the  Compound  Spirit  with  the  Alcohol, 
add  the  Syrup  and  enough  Distilled  Water 
to  make  1000  mils.  Then  incorporate  the 
Talc  and  filter 

Triturate  the  Fluidextract  with  the  Pumice 
and  Magnesium  Carbonate  and  gradually 
add  the  Elixir  and  the  Syrup.  Shake  the 
mixture  frequently  during  2  hours,  allow 
to  stand  for  12  hours,  and  filter 

Mix  and  filter 


Triturate  the  Oils  with  the  Talc,  gradually 
add  the  Fluidextract  and  enough  Distilled 
Water  to  make  1000  mile.  After  12  hours 
filter  the  product 


Mix  the  Fluidextracts,  add  the  Tinctures  and 
enough  Aromatic  Elixir  to  make  1000  mils. 
After  12  hours  filter  the  product 


Mix  the  Compound  Spirit  with  the  Alcohol, 
add  the  Glycerin,  then  the  Syrup,  and 
656  mi's  of  Distilled  Water.  Now  add  the 
'Iinrture  of  Caramel  and  enough  Distilled 
Water  to  make  1000  mils,  incorporate  the 
Talc  and  filter 


Dissolve  the  salt  in  the  Distilled  Water,  add 
the  Syrup  and  enough  Aromatic  Elixir  to 
make  1000  mils.     Filter 

Dissolve  the  Ammonium  Valerate  in  65  mils 
0l  Aromatic  Klixir  and  add  a  slight  eXOCM 

of  Ammonia  Water  t<>  neutralise  any  free 
Valerie  Acid.  Then  add  the  Chloroform 
nnd  Tinctures  and  enough  Aromatic  Elixir 

I..  Bake   1000  mils.      Filter 
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Title 


Solutions  of 
Chemicals 
in  Vehicle 
Elixirs 

(Continued) 
Elixir 
Bismuthi 


Buchu    et 
Potassii 
A  ce  t  atis 

Calcii      Bro- 

iiii'li 


Calcii      et 
Sodii  Glyc 
erophos- 
phatum 


Calcii  Hypo- 
phosphitis 


Calcii  Lacto- 
phoapbatis 


Cinchonas 
Alkaloid- 

orum 


Cinchona; 
Alkaloid- 
orum    et 
Ferri 

Cinchona 
Alkaloid- 
orum    et 
Hypophos- 
phitum 


Cinchona? 
Alkaloid- 
orum,  Ferri 
Bismuthi 
et  Strych- 
nines 

Cinchonae 
Alkaloid- 
orurn, Ferri 
et  Bis- 
muthi 

Cinchona? 
Alkaloid- 
orum,  Ferri 
et    Calcii 
Lactophos- 
phatis 

Cinchona? 
Alkaloid- 
orum, Ferri 
et   Pepsini 

Cinchona? 
Alkaloid-  , 
orum, Ferri 
et  Strych- 
ninse 


Ingredients 


125  mils  Glycerite  of  Bismuth; 
125  mils  Glycerin;  250  mils 
Distilled  Water;  Aromatic 
Elixir,  enough  to  make  1000 
mils 

85  Gm.  Potassium  Acetate; 
Elixir  of  Buchu,  enough  to 
make  1000  mils 

86  Gm.  Calcium  Bromide;  4  mils 
Diluted  Hydrobromic  Acid; 
200  mils  Syrup;  460  mils  Dis- 
tilled Water;  Aromatic  Elixir, 
enough  to  make  1000  mils 

25  Gm.  Solution  of  Sodium  Glyc- 
erophosphate; 8.75  Gm.  Cal- 
cium Glycerophosphate;  8  mils 
Phosphoric  Acid;  300  mils  Glyc- 
erin; 300  mils  Aromatic  Elixir; 
Distilled  Water,  enough  to 
make  1000  mils 

35  Gm.  Calcium  Hypophosphite; 
4  mils  Hypophosphorous  Acid; 
Aromatic  Elixir,  enough  to 
make  1000  mils 

10  Gm.  Precipitated  Calcium 
Carbonate;  30  mils  Lactic 
Acid;  15  mils  Phosphoric  Acid; 
10  mils  Compound  Spirit  of 
Orange;  350  mils  Syrup;  200 
mils  Alcohol;  20  Gm.  Purified 
Talc;  Distilled  Water,  enough 
to  make  1000  mils 

2  Gm.  Quinine  Sulphate;  1  Gm. 
Cinchonidine  Sulphate;  1  Gm. 
Cinchonine  Sulphate;  50  mils 
Compound  Tincture  of  Cud- 
bear; 20  Gm.  Purified  Talc; 
Aromatic  Elixir,  enough  to 
make  1000  mils 

35  Gm.  Ferric  Phosphate;  60  mils 
Distilled  Water;  Elixir  of  Cin- 
chona Alkaloids,  enough  to 
make  1000  mils 

17.5  Gm.  Calcium  Hypophos- 
phite; 17.5  Gm.  Sodium  Hypo- 
phosphite;  8  mils  Hypophos- 
phorous Acid;  125  mils  Dis- 
tilled Water;  Elixir  of  Cinchona 
Alkaloids,  enough  to  make 
1000  mils 

0.175  Gm.  Strychnine  Sulphate; 
10  mils  Distilled  Water;  Elixir 
of  Cinchona  Alkaloids,  Iron 
and  Bismuth,  enough  to  make 
1000  mils 

65  mils  Glycerite  of  Bismuth;  65 
mils  Distilled  Water;  Elixir  of 
Cinchona  Alkaloids  and  Iron, 
enough  to  make  1000  mils 

500  mils  Syrup  of  Calcium  Lacto- 
phosphatc;  30  Gm.  Potassium 
Citrate;  Elixir  of  Cinchona  Al- 
kaloids and  Iron,  enough  to 
make  1000  mils 

200  mils  Glycerite  of  Pepsin; 
Elixir  of  Cinchona  Alkaloids 
and  Iron, enough  to  make  1000 
mils 

0.175  Gm.  Strychnino  Sulphate; 
10  mils  Distilled  Water;  Elixir 
of  Cinchona  Alkaloids  and  Iron, 
enough  to  make  1000  mils 


Method  of  Preparation 


Mix  the  ingredients  in  the  order  given  and 

filter 


Dissolve  the  salt  in  the  Elixir  and  filter 


Dissolve  the  salt  in  the  Distilled  Water,  add 
the  Syrup  and  enough  Aromatic  Elixir  to 
make  1000  mils.     Filter 


Dissolve  the  Glycerophosphates  in  the  Acid 
mixed  with  300  mils  of  Distilled  Water. 
Then  add  the  Glycerin,  Aromatic  Elixir 
and  finally  enough  Distilled  Water  to  make 
1000  mils.     Filter 


Dissolve  the  salt  in  750  mils  of  Aromatic 
Elixir  containing  the  Acid,  then  add  enough 
Aromatic  Elixir  to  make  1000  mils  and 
filter 

Dissolve  the  Calcium  Carbonate  in  the  Lactio 
Acid  and  200  mils  of  Distilled  Water,  add 
the  Phosphoric  Acid  and  enough  Water  to 
make  50  mils.  Then  add  the  Syrup,  the 
mixed  Alcohol  and  Spirit  and  enough  Water 
to  make  1000  mils.  Incorporate  the  Talo 
and  filter 

Dissolve  the  alkaloids  in  900  mils  of  Aromatic 
Elixir,  add  the  Tincture  and  enough  Aro- 
matic Elixir  to  make  1000  mils.  Incorpor- 
ate the  Talc,  and  filter  after  standing  for 
several  hours 


Dissolve  the  Ferric  Phosphate  in  the  Distilled 
Water  with  the  aid  of  heat  and  add  enough 
of  the  Elixir  to  make  1000  mils.    Filter 

Dissolve  the  salts  in  the  Distilled  Water  and 
Acid  and  add  enough  of  the  Elixir  to  make 
1000  mils.    Filter 


Dissolve  the  Strychnine  Sulphate  in  the  Di  »- 
tilled  Water  and  add  enough  of  the  Eliiir 
to  make  1000  mils.    Filter 


Mix  the  Glycerite  and  Distilled  Water  with 
enough  of  the  Elixir  to  make  1000  mils 


Dissolve  the  Potassium  Citrate  in  450  mils  of 
the  Elixir,  add  the  Syrup  and  enough  of  the 
Elixir  to  make  1000  nuls 


Mix  them  and  filter 


Dissolve  the  Strychnine  Sulphate  in  the  Dis- 
tilled Water  and  add  enough  of  the  Elixir 
to  make  1000  mils.     Filter 
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Title 


Solutions  of 
Chemicals 
in  Vehicle 
Elixirs 

(Continued) 
Elixir       Ferri 
Hypophos- 

phitia 


Ferri  Lactatis 


Ferri     Phos- 
phatis 


Ferri     Pyro- 
phosphatis 


Ferri  Pyro- 
phosphatis  . 
Q  uini  nsB 
et  Strych- 
nniffi 


Ferri,    Qui- 
ninse  et 
Strych- 
ninse 


Formatum 


Formatum 
Composi- 
tum 


Ingredients 


Gentian®  et 
Perri 

Gentians  et 
Fern  Phoi 
phatis 

Qlyoero- 

pllOSpha- 

tut"  ( <om- 
positum 


16.5  Gm.  Ferric  Hypophosphite; 
21.5   Gm.    Potassium   Citrate; 

35  mils  Distilled  Water;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

17.5  Gm.  Ferrous  Lactate;  52.5 
Gm.  Potassium  Citrate;  120 
mils  Distilled  Water;  Aromatic 
Elixir,  enough  to  make  1000 
mils 

35  Gm.  Ferric  Phosphate;  60  mils 
Distilled  Water;  Aromatic 
Elixir,  enough  to  make  1000 
mils 

35  Gm.  Ferric  Pyrophosphate; 
60  mils  Distilled  Water;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

35  Gm.  Ferric  Pyrophosphates; 
8.75  Gm.  Quinine  Sulphate; 
0.14  Gm.  Strychnine;  0.7  Gm. 
Citric  Acid;  0.7  mil  Oil  of 
Orange;  250  mils  Alcohol;  375 
mils  Syrup;  Ammonia  Water 
and  Distilled  Water,  each, 
enough  to  make  1000  mils 

125  mils  Tincture  of  Ferric  Citro- 
chloride;  8.75  Gm.  Quinine 
Hydrochloride;  0.175  Gm. 
Strychnine  Sulphate;  10  mils 
Compound  Spirit  of  Orange; 
240  mils  Alcohol;  300  mils 
Glycerin;  20  Gm.  Purified 
Talc;  Distilled  Water,  enough 
to  make  1000  mils 
41    Gm.    Potassium    Carbonate; 

36  Gm.  Monohydrated  Sodium 
Carbonate;  225  mils  Formic 
Acid;  Aromatic  Elixir,  enough 
to  make  1000  mils 

23  Gm.  Monohydrated  Sodium 
Carbonate;  20  Gm.  Magnesium 
Carbonate;  25  Gm.  Strontium 
Carbonate;  8  Gm.  Lithium 
Carbonate;  7.7  Gm.  Quinine; 
200  mils  Formic  Acid;  5  mils 
Compound  Spirit  of  Carda- 
mom, 2  mils  Acetic  Ether;  100 
mils  Alcohol;  300  mils  Glycerin 
20  Gm.  Purified  Talc;  Diatilled 
Water,  enough  to  make  1000 
mila 

100  mils  Tincture  of  Ferric  Citro- 
chloride;  Elixir  of  Gentian, 
enough  to  make  1000  miU 

17.5  Gm.  Ferric  Phosphate:  36 
mils  Distilled  Water;  Klixir  of 
( I'Titiun,  enough  to  make  1000 
mils 

40  Gm.  Solution  of  Sodium  Clyc- 
erophosphate;  10  Gm,  Cal- 
cium '  llycerophosphate ;  ••  ( 1m 
Ferric  Glycerophosphate;  2 
Qm.  Soluble  Manganese  Glyc- 
erophosphate; l  Gm.  Qui- 
nine  Glycerophosphate;  0.16 
( Im.  Si  ryohmns  I  llj  oerophos" 
phatej  io  mils  Lactic   lad;  '-' 

mils  Compound  Spirit  of  Car- 
damom;  126  mill  rUcoh 
mils  '  llycerin ;  20  ( Im   Purified 
I   Jc;   Distilled   Water,  enough 
to  mnkc  1000  mils 


Method  of  Preparation 


Dissolve  the  Ferric  Hypophosphite  and 
Potassium  Citrate  in  the  Distilled  Water 
with  the  aid  of  heat,  and  then  add  enough 
Aromatic  Elixir  to  make  1000  mils.    Filter 

Dissolve  the  Ferrous  Lactate  and  Potassium 
Citrate  in  the  Distilled  Water  with  the  aid 
of  heat,  and  then  add  enough  Aromatic 
Elixir  to  make  1000  mils.     Filter 

Dissolve  the  Ferric  Phosphate  in  the  Dis- 
tilled Water  with  the  aid  of  heat  and  add 
enough  Aromatic  Elixir  to  make  1000  mils. 
Filter 

Dissolve  the  Ferric  Pyrophosphate  in  the 
Distilled  Water  with  the  aid  of  heat  and 
add  enough  Aromatic  Elixir  to  make  1000 
mils.     Filter 

Triturate  together  the  Quinine  Sulphate, 
Strychnine  and  Citric  Acid  and  add  the 
Alcohol  and  Oil.  Then  add  the  Syrup, 
heated  to  65°  C.  (149°  F.),  and  stir  until 
clear.  Dissolve  the  Ferric  Pyrophosphate 
in  320  mils  of  Distilled  Water;  add  it  to  the 
solution  just  made,  neutralizewith  Ammo- 
nia Water  and  add  enough  Distilled  Water 
to  make  1000  mils 

Dissolve  the  Quinine  Hydrochloride  in  the 
Alcohol;  add  the  Compound  Spirit,  then 
the  Strychnine  Sulphate,  dissolved  in  10 
mils  of  Distilled  Water,  the  Glycerin,  the 
Tincture  and  enough  Distilled  Water  to 
make  1000  mils.  Finally  incorporate  the 
Talc  and  filter 


Dissolve  the  salts  in  the  Formic  Acid  and 
add  enough  Aromatic  Elixir  to  make  1000 
mils 


Dissolve  the  Carbonates  and  then  the  Quinine 
in  the  Acid,  mixed  with  300  mils  of  Dia- 
tilled Water.  To  this  add  the  Glycerin  and 
the  Alcohol,  previously  mixed  with  the 
Compound  Spirit  and  Acetic  Ether.  Mix 
thoroughly,  add  enough  Water  to  make 
1000  mils,  incorporate  the  Talc  and  filter 


Mix  and  filter 


Dissolve  the  Ferric  Phosphnte  in  the  Water 
with  the  aid  ol  heal  and  add  enough  of  the 
Elixir  to  make  1000  mils 

Triturate  the  Calcium  (llycerophosphate 
with  loo  mils  <>f  Glycerin;  dissolve  tho 
Ferric  and  Manganese  salts  in  30  mils  of 
Distilled  Vt  uter,  containing  l  mils  of  Lactic 
\. ad,  and  using  heat.  Now  dissolve  the 
Strychnine  and  Quinine  Salts  in  100  mils 
of  Distilled  Water,  containing  the  remain- 
ing Lactic  Arid,  and  the  Sodium  Glycero- 
phosphate in  30  mils  of  hot  Distilled  Water, 
and  add  all  solutions  to  the  Calcium  Glyc- 
erophosphate mixture.  Mix  thoroughly, 
add  the  remaining  Glycerin,  the  Alcohol, 
the  Compound  Spirit  and  enough  Distilled 
\\  iier  in  make  1000  mils.  Finally  incor- 
porate the  Tnlc  and  filter  
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Title 


Solutions  of 
Chemicals 
In  Vehicle 
Elixirs 

(Continued) 
Elixir      Hypo- 
phosphitum 


Hypophos- 
phitum  et 
Ferri 


Lithii  Bro- 
midi 


Lithii  Citra- 
tia 

Lithii    Sali- 
cylatis 

Phosphori 


Ingredients 


Phosphori  et 
N  u  c  i  s 
Vomicae 

Potassii  Ace- 
tatis 

Potassii  Ace- 
t  a t  is  e  t 
Juniperi 


Potassii 
Bromidi 


Quininsc 

Valeratis 
et  Strych- 
nin* 


Sodii  Bromidi 


Sodii    Hypo- 
phosphitis 


Sodii  Salicy- 
latis 


52.5  Gm.  Calcium  Hypophos- 
phite;  17.5  Gm.  Sodium  Hypo- 
phosphite;  17.5  Gm.  Potassium 
Hypophosphite;  4  mils  Hypo- 
phosphorous  Acid;  420  mils 
Distilled  Water;  30  mils  Glyc- 
erin; 0.6  mil  Compound 
Spirit  of  Cardamom;  Aromatic 
Elixir,  enough  to  make  1000 
mils 

17.5  Gm.  Calcium  Hypophos- 
phite; 17.5  Gm.  Sodium  Hypo- 
phosphite;  8.75  Gm.  Potassium 
Hypophosphite;  8.75  Gm. 
Ferric  Hypophosphite;  11  Gm. 
Potassium  Citrate;  4  mils 
Hypophosphorous  Acid;  250 
mils  Distilled  Water;  250  mils 
Syrup;  Aromatic  Elixir,  enough 
to  make  1000  mils 

85  Gm.  Lithium  Bromide;  200 
mils  Syrup;  460  mils  Distilled 
Water;  Aromatic  Elixir,  enough 
to  make  1000  mils 

85  Gm.  Lithium  Citrate;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

85  Gm.  Lithium  Salicylate;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

0.25  Gm.  Phosphorus;  5  mils 
Chloroform;  340  mils  Alcohol; 
300  mils  Glycerin;  10  mils  Com 
pound  Spirit  of  Orange;  2  mils 
Oil  of  Anise;  30  Gm.  Purified 
Talc;  Distilled  Water,  enough 
to  make  1000  mils 


3.5  mils  Tincture  of  Nux  Vomica; 
Elixir  of  Phosphorus,  enough 
to  make  100  mils 

85  Gm.  Potassium  Acetate;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

85  Gm.  Potassium  Acetate;  125 
mils  Fluidextract  of  Juniper; 
20  Gm.  Purified  Talc;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

175  Gm.  Potassium  Bromide;  200 
mils  Syrup;  460  mils  Distilled 
Water;  Aromatic  Elixir,  enough 
to  make  1000  mils 

17.5  Gm.  Quinine  Valerate;  0.175 
Gm.  Strychnine  Sulphate;  15 
mils  Compound  Tincture  of 
Cudbear;  5  mils  Distilled 
Water;  Aromatic  Elixir,  enough 
to  make  1000  mils 

175  Gm.  Sodium  Bromide;  200 
mils  Syrup;  460  mils  Distilled 
Water,  Aromatic  Elixir,  enough 
to  make  1000  mils 

35  Gm.  Sodium  Hypophosphite; 
4  mils  Hypophosphorous  Acid; 
Aromatic  Elixir,  enough  to 
make  1000  mils 

85  Gm.  Sodium  Salicylate;  200 
mils  Syrup;  460  mils  Distilled 
Water,  Aroma  tic  Elixir,  enough 
to  make  1000  mils 


Method  of  Preparation 


Dissolve  the  Hypophosphites  in  the  Distilled 
Water  to  which  the  Acid  has  been  added, 
then  add  the  Glycerin,  the  Compound 
Spirit,  and  enough  Aromatic  Elixir  to  make 
1000  mils 


Dissolve  the  Ferric  Hypophosphite  and 
Potassium  Citrate  in  50  mils  of  warm  Dis- 
tilled Water  and  add  the  Syrup.  Dissolve 
the  other  Hypophosphites  in  the  remainder 
of  the  Distilled  Water  and  mix  the  two 
solutions.  Finally  add  the  Acid,  and 
enough  Aromatic  Elixir  to  make  1000  mile 
and  filter 


Dissolve  the  salt  in  the  Distilled  Water,  add 
the  Syrup  and  enough  Aromatic  Elixir  to 
make  1000  mils  and  filter 

Dissolve  the  salt  in  enough  Aromatic  Elixir 
to  make  1000  mils  and  filter 

Dissolve  the  Salt  in  enough  Aromatic  Elixir 
to  make  1000  mils  and  filter 

Weigh  the  Phosphorus  under  Water  and 
dissolve  it  in  the  Chloroform  in  a  flask,  on 
a  water  bath,  using  enough  heat  to  melt 
the  Phosphorus.  Add  the  Chloroform 
Solution  to  the  Alcohol,  heated  to  about 
60°  C.  (140°  F.),  and  contained  in  a  bottle 
graduated  to  1000  mils.  Now  add  the  Oil, 
the  Compound  Spirit,  and  the  Glycerin,  in 
divided  portions,  and  then  enough  Distilled 
Water  to  make  1000  mils.  Finally  incor- 
porate the  Talc  and  filter 

Mix  them 


Dissolve  the  salt  in  enough  Aromatic  Elixir 
to  make  1000  mils  and  filter 

Mix  the  Fluidextract  with  750  mils  of  the 
Klixir  in  which  the  Potassium  Acetate  has 
been  dissolved  and  then  add  enough  Aro- 
matic Elixir  to  make  1000  mils.  Incorpor- 
ate the  Talc  and  filter  after  12  hours 

Dissolve  the  salt  in  the  Distilled  Water,  add 
the  Syrup  and  enough  Aromatic  Elixir  to 
make  1000  mils  and  filter 

Dissolve  the  Strychnine  Sulphate  in  the  Dis- 
tilled Water;  add  to  800  mils  of  Aromatic 
Klixir  anil  dissolve  the  Quinine  Valerate  in 
the  liquid.  Then  add  the  Compound  Tinct- 
ure and  enough  Aromatic  Elixir  to  make 
1000  mils  and  filter 

Dissolve  the  salt  in  the  Distilled  Water,  add 
the  Syrup  and  enough  Aromatic  Elixir  to 
make  1000  mils  and  tilter 

Dissolve  the  salt  in  N25  mils  of  Aromatic 
Elixir,  add  the  Add  and  enough  Aromatic 
Elixir  to  make  1000  mils  and  filter 

Dissolve  the  salt  in  the  Distilled  Water,  add 
tlie  Syrup  and  enough  Aromatic  Klixir  to 
make  1000  mils  and  alter 
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Title 


Ingredients 


Method  of  Preparation 


Solutions  of 
Chemicals 
in  Vehicle 
Elixirs 

(Continued) 
Eli  xir  Sodii 
Salicylatis 
Composi  - 
turn 


Strychninse 
Valeratis 


TerpiDi   Hy- 
dratis 


Terpini    Hy- 
dratis    et 
Codeinse 

Terpini    Hy- 
dratis  et 
Diacetyl- 
morphin® 

Trium     Bro- 
midorurn 


Zinci  Valera- 
tis 


From  Fluid- 
extracts  or 
Drugs 

Elixir   Buchu 


Buchu  Corn- 
positum 


Cascarw   Sa- 
gradee 

Cascarse   Sa- 
gradee 

(  ,  , 

turn 


Cathartii  inn 
Composi- 

t'HM 


Corydalis 
Composi- 
tum 


80  Gm.  Sodium  Salicylate;  32 
mils  Fluidextract  of  Cimici- 
fuga;  16  mils  Fluidextract  of 
Gelsemium;  15  Gm.  Potassium 
Iodide;  20  Gm.  Purified  Talc; 
Aromatic  Elixir,  enough  to 
make  1000  mils 

0.175  Gm.  Strychnine  Valerate; 
5  mils  Distilled  Water;  15  mils 
Tincture  of  Vanilla;  15  mils 
Compound  Tincture  of  Cud- 
bear; Aromatic  Elixir,  enough 
to  make  1000  mils 

17.5  Gm.  Terpin  Hydrate;  20 
mils  Tincture  of  Sweet  Orange 
Peel;  5  mils  Spirit  of  Bitter 
Almond;  425  mils  Alcohol;  400 
mils  Glycerin;  100  mils  Syrup; 
Distilled  Water,  enough  to 
make  1000  mils 

2  Gm.  Codeine;  Elixir  of  Terpin 
Hydrate,  enough  to  make  1000 
mils 

0.27  Gm.  Diacetylmorphine  Hy- 
drochloride; Elixir  of  Terpin 
Hydrate,  enough  to  make  1000. 
mils 

80  Gm.  Ammonium  Bromide;  80 
Gm.  Potassium  Bromide;  80 
Gm.  Sodium  Bromide;  2  Gm. 
Cudbear;  Compound  Elixir  of 
Almond,  enough  to  make  1000 
mils 

17.5  Gm.  Zinc  Valerate;  56  Gm. 
Citric  Acid;  125  mils  Alcohol; 
10  mils  Spirit  of  Bitter  Almond; 
15  mils  Compound  Tincture 
of  Cudbear;  Stronger  Ammo- 
nia Water,  Distilled  Water, 
and  Aromatic  Elixir,  each, 
enough  to  make  1000  mils 


125  mils  Fluidextract  of  Buchu; 
50  mils  Alcohol;  20  Gm.  Puri- 
fied Talc;  Aromatic  Elixir, 
enough  to  make  1000  mils 

260  mils  Compound  Fluidextract 
of  Buchu;  20  Gm.  Purified 
Talc;  Aromatic  Elixir,  enough 
to  make  1000  mils 

500  mils  Aromatic  Fluidextract 
of  Cascara  Sagrada;  500  mils 
Aromatic  Elixir 

125  mils  Aromatic  Fluidextract 
of  Cascara  Sagrada;  75  mils 
Fluidextract  <>f  Senna;  •'>"»  milt 
Fluidextract  of  Juglana;  Aro- 
matic Elixir,  enough  to  make 
1000  mils 

126  mill  Fluidextract  of  Fran- 
gula;  100  iriils  Fluidextract  of 
Senna;  112  mils  Fluidextract  of 
Rhubarb:  1 1  mill  Spirit  <>f 
Peppermint .  i  •">  mila  Solution 

of  Potassium  Hydroxide;  Aro- 
matic Elixir,  enough  to  make 
KKM)  mils 
60  mils  Fluidextract  of  Corydalis; 
60  mila  Fluidextract  »f  Btil- 
lingia;  .'10  mils  Fliiidexlrnct  "1 

Xanthoxylum;  90  mils  Fluid- 
extract  of  Blue  Mug;  125  mils 
Alcohol;  50  Gm.  Potassium 
Iodide;  Aromatic  Elixir,  enough 
to  make  1000  mils 


Dissolve  the  salts  in  800  mils  of  Aromatic 
Elixir,  add  the  Fluidextracts  and  enough 
of  the  Elixir  to  make  1000  mils.  Finally 
incorporate  the  Talc  and  filter 


Dissolve  the  Strychnine  Valerate  in  the  Dis- 
tilled Water  with  the  aid  of  heat,  add  900 
mils  of  Aromatic  Elixir,  then  the  Tinctures 
and  enough  Aromatic  Elixir  to  make  1000 
mils  and  filter 

Dissolve  the  Terpin  Hydrate  in  the  Alcohol, 
then  add  the  Tincture,  Spirit,  Glycerin, 
Syrup  and  enough  Aromatic  Elixir  to  make 
1000  mils  and  filter 


Dissolve  the  Codeine  in  enough  of  the  Elixir 

to  make  1000  mils  and  filter 

Dissolve  the  salt  in  enough  of  the  Elixir  to 
make  1000  mils  and  filter 


Dissolve  the  Bromides  in  800  mils  of  the 
Compound  Elixir,  introduce  the  Cudbear, 
macerate  for  6  hours,  add  enough  of  the 
Compound  Elixir  to  make  1000  mils  and 
filter 

Neutralize  the  Citric  Acid  with  the  Stronger 
Ammonia  Water  and  add  enough  Distilled 
Water  to  make  100  mils.  Add  250  mils 
of  Aromatic  Elixir  and  the  Alcohol,  and 
dissolve  the  Zinc  Valerate  in  the  mixtuie. 
Then  add  the  Spirit,  and  Compound  Tinct- 
ure and  enough  Aromatic  Elixir  to  make 
1000  mils  and  filter 


Mix  the  Fluidextract  with  the  Alcohol,  then 
add  enough  Aromatic  Elixir  to  make  1000 
mils,  incorporate  the  Talc  and  filter  after 
12  hours 

Mix  the  Compound  Fluidextract  with  enough 
Aromatic  Elixir  to  make  1000  mils,  incor- 
porate the  Talc  and  filter  after  12  hours 

Mix  them  and  filter  after  12  hours 


Mix  them  and  filter  after  12  hours 


Mix  the  Solution  of  Potassium  Hydroxido 
with  tiOO  mils  of  Aromatic  Flixir,  add  the 
Fluidextract!  and  Spirit  nml  enough  Aro- 
matic Flixir  to  make  1000  niib.  Filter 
after  standing  24  hours 


Mix  the  Fluidextracts,  add  the  Alcohol,  dis- 
solve the  Potaailum  Iodide  in  the  mixture, 
add  enough  Aromatic  Elixir  to  make  1000 
mils  and  filter 
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Title 


From  Fluid- 
extracts  or 
Drugs 

(Continued) 
Elixir  Gen- 


Gentianee 
GlycerinB- 
tum 


Guaran® 


Humuli 


Rubi 

Composi- 

tum 


Viburni 
Opuli 
Composi- 
tum 


Viburni 
Prunifolii 


Elixirs  Con- 
taining Pep- 
sin 

Elixir  Pepsini 


Pepsini,  Bis- 
muthi,    et 
Strych- 
nin® 

Pepsini  et 
Bisiuuthi 


Pepsini   et 
Ferri 

Pepsini    et 
Rennini 
Compoai- 
tum 


Ingredients 


35  mils  Fluidextract  of  Gentian; 
15  mils  Compound  Spirit  of 
Cardamom;  30  Gm.  Sodium 
Citrate;  50  mils  Glycerin;  250 
mils  Syrup;  200  mils  Alcohol; 
20  Gm.  Purified  Talc;  Distilled 
Water,  enough  to  make  1000 
mils 

10  mils  Fluidextract  of  Gentian; 

15  mils  Fluidextract  of  Taraxa- 
cum; 0.5  mil  Acetic  Ether;  5 
mils  Phosphoric  Acid;  15  mils 
Tincture  of  Sweet  Orange  Peel; 
60  mils  Compound  Tincture  of 
Cardamom;  400  mils  Glycerin; 
200  Gm.  Sugar;  Sherry  Wine, 
enough  to  make  1000  mils 

200  mils  Fluidextract  of  Guarana; 
200  mils  Aromatic  Elixir;  Com- 
pound Elixir  of  Taraxacum, 
enough  to  make  1000  mils 

125  mils  Fluidextract  of  Hops; 
30  mils  Tincture  of  Vanilla; 
125  mils  Compound  Elixir  of 
Taraxacum;  20  Gm.  Purified 
Talc;  Aromatic  Elixir,  enough 
to  make  1000  mils 

16  Gm.  Rubus;  16  Gm.  Nutgall; 

16  Gm.  Saigon  Cinnamon;  4 
Gm.  Clove;  2  Gm.  Mace;  2  Gm. 
Jamaica  Ginger;  750  mils 
Syrup  of  Blackberry  Fruit; 
Diluted  Alcohol,  enough  to 
make  1000  mils 

75  mils  Fluidextract  of  Viburnum 
Opulus;  150  mils  Fluidextract 
of  Trillium;  75  mils  Fluid- 
extract  of  Aletris;  Compound 
Elixir  of  Taraxacum,  enough 
to  make  1000  mils 

125  mils  Fluidextract  of  Vibur- 
num Prunifolium;  75  mils  Com- 
pound Tincture  of  Cardamom; 
Aromatic  Elixir,  enough  to 
make  1000  mils 


200  mils  Glyeerite  of  Pepsin;  100 
mils  Glycerin;  4  mils  Hydro- 
chloric Acid;  Aromatic  Elixir, 
enough  to  make  1000  mils 

0.175  Gm.  Strychnine;  0.175  Gm. 
Tartaric  Acid;  Elixir  of  Pepsin 
and  Bismuth,  enough  to  make 
1000  mils 

8.5  Gm.  Pepsin;  125  mils  Glyc- 
erin; 125  mils  Glyeerite  of 
Bismuth;  250  mils  Distilled 
Water;  5  mils  Tincture  of  Car- 
amel; Aromatic  Elixir,  enough 
to  make  1000  mils 

75  mils  Tincture  of  Ferric  Citro- 
chloride;  Elixir  of  Pepsin, 
enough  to  make  1000  mils 

22.5  Gm.  Pepsin;  16.5  Gm.  Ren- 
nin;  2  mils  Lactic  Acid;  15  mils 
Tincture  of  Sweet  Orange  Peel; 
150  mils  Glycerin;  200  mils 
Alcohol;  0.1  mil  Oil  of  Myris- 
tica;  20  Gm.  Purified  fair; 
Distilled  Water,  enough  to 
make  1000  mils 


Method  of  Preparation 


Dissolve  the  Sodium  Citrate  in  350  mils  of 
Distilled  Water,  mix  this  solution  with  the 
Alcohol  and  Compound  Spirit,  then  add 
the  Fluidextract  of  Gentian,  the  Syrup,  the 
Glycerin,  and  enough  Distilled  Water  tr> 
make  1000  mils.  Finally  incorporate  tht 
Talc  and  filter 

Dissolve  the  Sugar  in  325  mils  of  the  Wine; 
add  the  other  ingredients  previously  mixed, 
and  enough  Wine  to  make  1000  niils.  Hlter 
after  standing  24  hours 


Mix  them  and  filter  after  standing  12  hours 


Incorporate  the  Talc  with  the  Fluidextract, 
then  gradually  add  the  Compound  Elixir 
of  Taraxacum,  the  Tincture,  and  enough 
Aromatic  Elixir  to  make  1000  mils.  Filter 
after  standing  12  hours 

Percolate  the  mixed  drugs  with  Diluted 
Alcohol  until  the  percolate  measures  250 
mils.  Add  the  Syrup  to  the  percolate  and 
filter  after  standing  several  days 


Mix  the  Fluidextracts  with  the  Elixir  and 
filter  after  standing  12  hours 


Mix  them  and  filter  after  standing  12  hours 


Mix  the  Glyeerite,  Glycerin,  and  Hydro- 
chloric Acid  and  add  enough  Aromatio 
Elixir  to  make  1000  mils 

Dissolve  the  Strychnine  and  Tartaric  Acid  in 
30  mils  of  the  Elixir  by  trituration  and  add 
enough  Aromatic  Elixir  to  make  1000  mils 

Dissolve  the  Pepsin  in  the  Glycerin  and  Dis- 
tilled Water;  add  the  Glyeerite  of  Bismuth 
and  490  mils  of  Aromatic  Elixir  and  nearly 
neutralize  the  mixture  with  Solution  of 
Sodium  Hydroxide.  Then  add  the  Tinct- 
ure of  Caramel,  and  enough  Aromatic 
Elixir  to  make  1000  mils  and  filter 

Mix  and  filter 


Mix  the  Pepsin  and  Rennin  with  300  mils  of 
Distilled  Water;  add  the  Lactic  Acid  and 
Qlyoerin,  sad  when  Rotation  has  resulted 
on  standing,  with  occasional  gentle  agita- 
tion, add  the  mixed  Tincture,  (>il  and 
Alcohol,  in  portions,  and  enough  Distilled 
Water  to  make  1000  mils.  Finally  incor- 
porate the  Talc  and  filter  after  standing 
24  hours 
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Unofficial  Elixir 


Title 


Elixir  Ferri, 
Quininteet 
Strychnin® 
Phospha- 
tum,  U.  S. 
P.  VIII 


Ingredients 


17.5  Gm.  Soluble  Ferric  Phos- 
phate; 8.75  Gm.  Quinine;  0.275 
Gm.  Strychnine;  2  mils  Phos- 
phoric Acid;  9  Gm.  Ammonium 
Carbonate;  60  mils  Alcohol; 
28.65  Gm.  Acetic  Acid;  Ammo- 
nia Water,  Distilled  Water, 
and  Aromatic  Elixir,  each, 
enough  to  make  1000  mils 


Method  of  Preparation 


Dissolve  the  Quinine  and  Strychnine  in  the 
Alcohol,  add  the  Phosphoric  Acid  and  350 
mils  of  Aromatic  Elixir.  Dissolve  the  Am- 
monium Carbonate  in  the  Acetic  Acid, 
neutralize  with  Ammonia  Water,  and  add 
enough  Water  to  make  50  mils,  mix  the 
two  solutions  just  prepared  and  add  enough 
Aromatic  Elixir  to  make  850  mils.  Dis- 
solve the  Ferric  Phosphate  in  30  mils  of 
Water  with  a  gentle  heat,  neutralize  to 
litmus  with  Ammonia  Water  and  add 
enough  Aromatic  Elixir  to  make  150  mils. 
Finally  mix  the  two  solutions  and  filter 


ELIXIR  AROMATICUM.     U.  S.     Aromatic  Elixir 
[Elix.  Arom.     Simple  Elixir] 

Metric  Old  form 

"■Compound  Spirit  of  Orange 12  mils  184  min. 

Syrup 375  mils  12  fl.  oi. 

Purified  Talc 30  Gm.  l  oz.  av. 

Alcohol, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

To  the  compound  spirit  of  orange,  add  enough  alcohol  to  make  250 
mils  [old  form  8  fl.  oz.].  To  this  solution,  add  the  syrup  in  several  por- 
tions, agitating  after  each  addition,  and  afterwards  add,  in  the  same 
manner,  375  mils  [old  form  12  fl.  oz.]  of  distilled  water.  Mix  the  puri- 
fied talc  intimately  with  the  liquid,  and  then  filter  through  a  wetted 
filter,  returning  the  first  portions  of  the  filtrate  until  a  transparent 
liquid  is  obtained.  Lastly,  wash  the  filter  with  a  mixture  of  one 
volume  of  alcohol  and  three  volumes  of  distilled  water,  until  the  prod- 
uct measures  1000  mils  [old  form  2  pints]. 

The  purified  talc  in  this  formula  may  be  advantageously  replaced 
by  purified  siliceous  earth  which  insures  more  rapid  filtration. 

U.  S.  P.  Preparations. — Elixir  Glycyrrhizae;  Liquor  Ferri  et  Ammonii  Acetatis. 

N.  F.  Preparations. — Elixir  Aromaticum  Rubrum;  also  in  many  medicated  elix- 
irs; Liquor  Ferri  Albuminati;  Liquor  Ferri  Peptonati;  Liquor  Ferri  Peptonati  et 
Mangani. 

ELIXIR  GLYCYRRHIZ/E.     U.  S.     Elixir  of  Glycyrrhiza 
[Elix.  Glycyrrh.     Elixir  Adjuvans,  U.  S.  P.  VIII     Elixir  of  LicoriceI 

Metric  Old  form 

*Fluldextract  of  Glycyrrhiza 125  mils  4  fl.  oi. 

Aromatic  Elixir 875  mils  28  fl.  oi. 

To  make 1000  mils  2  pints 

Mix  and  filter. 


ELIXIR  AMMONII  BROMIDI.     N.  F.     Elixir  of  Ammonium  Bromide 
[Elix.    Ammon.    Brom.] 

Matllfl  Old  form 

Ammonium  Bromide 85  Qm.  2  oi.  av.  306  gr. 

Syrup    200  mils  0  fl.  o*.  192  min. 

Distilled  Water . 400  mils  14  fl.  oi.  346  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 
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Dissolve  the  ammonium  bromide  in  the  distilled  water,  add  the  syrup 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

It  will  be  observed  that  all  elixirs  containing  bromides  are  made 
with  only  a  small  percentage  of  aromatic  elixir,  water  serving  as  the 
main  solvent.  This  is  for  the  purpose  of  reducing  the  alcohol  con- 
tent which,  if  present  in  large  amount,  would  interfere  with  the 
action  of  the  bromide. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  AMMONII  VALERATIS.     N.  F.     Elixir  of  Ammonium  Valerate 
[Elix.  Ammon.  Valer.     Elixir  Ammonii  Valerianatis,  N.  F.  Ill] 

Metric  Old  form 

Ammonium  Valerate 35.0  Gm.  l  oz.  av.  74  gr. 

Chloroform 1.5  mils  23  min. 

Tincture  of  Vanilla 16.0  mils  246  min. 

Compound  Tincture  of  Cudbear 16.0  mils  246  min. 

Ammonia  Water, 

Aromatic  Elixir,  each,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  ammonium  valerate  in  about  65  mils  [old  form  2  fl. 
oz.  38  minims]  of  aromatic  elixir  and  add  ammonia  water,  in  drops, 
until  a  faint  excess  of  it  is  perceptible  in  the  liquid,  using  litmus  paper 
as  an  indicator.  Then  add  the  chloroform,  tincture  of  vanilla  and 
compound  tincture  of  cudbear,  and  enough  aromatic  elixir  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

If  the  ammonia  is  not  in  excess,  free  valeric  acid  is  present  and 
renders  the  preparation  offensive  in  odor  and  taste. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  AMYGDAL/E  COMPOSITUM.     N.  F.     Compound  Elixir  of 

Almond 
[Elix.  Amygdal.  Co.] 

Metric  Old  form 

Oil  of  Bitter  Almond 0.5  mil  8  min. 

Vanillin    1 .0  Qm.  15  gr. 

Stronger  Orange  Flower  Water 1  50.0  mils  4  fl.  oz.  3S4  min. 

Alcohol 50.0  mils  1  fl.  oz.  28S  min. 

Syrup 400.0  mils  12  fl.  oz.  3S4  min. 

Purified  Talc 20.0  Qm.  292  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mi Ls  2  pints 

Dissolve  the  oil  of  bitter  almond  and  the  vanillin  in  the  alcohol,  add 
the  syrup,  the  stronger  orange  flower  water  and  then  sufficient  distilled 
water,  in  several  portions,  shaking  the  mixture  thoroughly  after  each 
addition,  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Finally  incorporate  the  purified  talc  and  filter  the  mixture,  returning 
the  first  portions  of  the  filtrate  until  it  passes  through  clear. 

This  elixir  offers  the  physician  a  pleasantly  flavored  vehicle  of  low 
alcoholic  strength. 

N.  F.  Preparation. — -Elixir  Triuin  Bromidonim. 
96 
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ELIXIR  ANISI.     N.  F.     Elixir  of  Anise 
[Elix.  Anis.] 

Metric  Old  form 

Anethol    3.5  mils  64  min. 

Oil  of  Fennel 0.5  mil  8  min. 

Spirit  of  Bitter  Almond 1 2.0  mils  184  min. 

Alcohol   240.0  mils  7  fl.  oi.  326  min. 

Syrup 625.0  mils  20  fl.  oi. 

Purified  Talc 20.0  Qm.  292  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make  about 1 000  mils  2  pints 

Mix  the  anethol,  oil,  and  spirit  of  bitter  almond  with  the  alcohol,  add 
the  syrup  and  sufficient  distilled  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints].  Add  the  purified  talc  and  set  the  mixture 
aside  for  twelve  hours.  Then  cool  it  to  about  15°  C.  (59°  F.)  and  filter, 
returning  the  first  portions  of  the  filtrate  until  it  runs  through  clear. 
Average  dose. — For  infants,  15  minims  (1  mil). 

ELIXIR  AROMATICUM  RUBRUM.     N.  F.     Red  Aromatic  Elixir 
[Elix.  Arom.  Rub.     Red  Elixir] 

Metric  Old  form 

Cudbear 2  Qm.  29  gr. 

Aromatic  Elixir 1000  mils  2  pints 

To  make 1 000  mils  2  pints 

Add  the  cudbear  to  the  aromatic  elixir,  in  a  suitable  container,  allow 
the  mixture  to  stand  for  six  hours  with  occasional  agitation  and 
then  filter.     This  preparation  offers  the  physician  a  red  colored  vehicle. 

ELIXIR  AURANTII  AMARI.     N.  F.     Elixir  of  Bitter  Orange 
[Elix.  Aurant.  Amar.] 

(To  replace  Elixir  Curassao,  N.  F.  Ill) 

Metrio  Old  form 

Oil  of  Bitter  Orange 4  mils  1  fl.  dr. 

Tincture  of  Bitter  Orange  Peel 20  mils  307  min. 

Alcohol 300  mils  9  fl.  o*.  288  min. 

Stronger  Orange  Flower  Water 20  mils  307  min. 

Syrup     400  mils  12  fl.  02.  384  min. 

Purified  Talc 20  Qm.  292  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  oil  of  bitter  orange  and  the  tincture  of  bitter  orange  peel 
with  the  alcohol,  add  the  syrup,  the  stronger  orange  flower  water  and 
then  sufficient  distilled  water,  in  several  portions,  shaking  the  mixture 
after  each  addition,  to  make  the  product  measure  1000  mils  [old 
form  2  pints].  Finally  incorporate  the  purified  talc  and  filter  the  mixt- 
ure, returning  the  first  portions  of  the  filtrate  until  it  passes  through 
clear.     It  is  used  as  pleasantly  flavored  vehicle. 

ELIXIR  BISMUTHI.     N.  F.      Elixir  of  Bismuth 
[Elix.  Bismuth.] 

Metric  Old  form 

Olycerlte  of  Bismuth 1 25  mils  4  fl   oi. 

Glycerin 125  mils  4  fl.  oi. 

Distilled  Water 250  mils  8  fl.  oi. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1000  mils  2  pinto 

Mix  the  ingredients  in  the  order  given  and  filter  the  product. 
Average  dose. — 1  fluidrachm  (4  mils). 
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ELIXIR  BUCHU.     N.  F.     Elixir  of  Buchu 
[Elix.  Buchu] 

Metric  Old  form 

Fluldextract  of  Buchu 1 25  mils  4  fl.  oi. 

Alcohol SO  mils  1  fl.  os     288  min. 

Purified  Talc 20  Qm.        292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  fluidextract  of  buchu  with  the  alcohol  and  then  add  sufficient 
aromatic  elixir  to  make  1000  mils  [old  form  2  pints]  and  add  the  puri- 
fied talc.  Shake  the  mixture  occasionally  during  twelve  hours  and 
then  filter,  returning  the  first  portions  of  the  filtrate  until  it  passes 
through  clear. 

N.  F.  Preparation. — Elixir  Buchu  et  Potassii  Acetatis. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  BUCHU  COMPOSITUM.    N.  F.    Compound  Elixir  of  Buchu 
[Elix.  Buchu  Co.] 

Metric  Old  form 

Compound  Fluldextract  of  Buchu 250  mils  8  fl.  os. 

Purified  Talc 20  Qm.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  compound  fluidextract  of  buchu  with  sufficient  aromatic 
elixir  to  make  1000  mils  [old  form  2  pints],  add  the  purified  talc  and 
mix  thoroughly.  Shake  the  mixture  occasionally  during  twelve  hours 
and  filter,  returning  the  first  portions  of  the  filtrate  until  it  passes 
through  clear. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  BUCHU  ET  POTASSII  ACETATIS.     N.  F.     Elixir  of  Buchu  and 

Potassium  Acetate 
[Elix.  Buchu  et  Pot.  Acet.] 

Metric  Old  form 

Potassium  Acetate 85  Qm.  2  oi.  av.  366  gr. 

Elixir  of  Buchu,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  potassium  acetate  in  sufficient  elixir  of  buchu  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  CALCII  BROMIDI.     N.  F.     Elixir  of  Calcium  Bromide 
[Elix.  Calc.  Brom.] 

Metric  Old  form 

Calcium  Bromide 85  Om,  2  os.  av.  366  gr. 

Diluted  Hydrobromic  Acid 4  mils  1  fl.  dr. 

Syrup 200  mils  6  fl   o*.  192  min. 

Distilled  Water 460  mils  14  fl.  oi.  346  min. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Dissolve  the  calcium  bromide  in  the  distilled  water,  to  which  has  been 
added  the  diluted  hydrobromic  acid,  add  the  syrup  and  sufficient  aro- 
matic elixir  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  CALCII  ET  SODII  GLYCEROPHOSPHATE.     N.  F.     Elixir  of 

Calcium  and  Sodium  Glycerophosphates 
[Elix.  Calc.  et  Sod.  Glycerophos.      Elixir  Gltcerophosphatum,  N.  F.  Ill] 

Metric  Old  form 

Solution  of  Sodium  Glycerophosphate 25.00  Gm.  365  gr. 

Calcium  Glycerophosphate 8.75  Gm.  128  gr. 

Phosphoric  Acid 8.00  mils  2  fl.  dr. 

Glycerin 300.00  mils  9  fl.  oz.  288  min 

Aromatic  Elixir 300.00  mils  9  fl.  oz.  288  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  glycerophosphates  in  the  acid  and  300  mils  [old  form 
9  fl.  oz.  288  minims]  of  distilled  water,  add  the  glycerin  and  aromatic 
elixir,  and  finally  enough  distilled  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  CALCII   HYPOPHOSPHITIS.     N.   F.     Elixir  of  Calcium  Hypo- 
phosphite 
[Elix.   Calc.   Hypophos.] 

Metric  Old  form 

Calcium  Hypophosphite 35  Gm.  l  oz.  av.  74  gr. 

Hypophosphorous  Acid 4  mils  1  fl.  dr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  calcium  hypophosphite  in  750  mils  [old  form  24  fl.  oz.] 
of  aromatic  elixir  to  which  has  been  added  the  hypophosphorus  acid; 
then  add  sufficient  aromatic  elixir  to  make  the  product  measure  1000 
mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  CALCII  LACTOPHOSPHATIS.     N.  F.     Elixir  of  Calcium  Lacto- 

phosphate 

[Elix.  Calc.  Lactophos.] 

Metric  Old  form 

Precipitated  Calcium  Carhonate 10  Gm.  146  gr. 

Lactic  Acid     30  mils  Ml  min. 

Phosphoric  Acid 15  mils  230  min. 

Compound  Spirit  of  Orange 10  mils  2<i  fl.  dr. 

Syrup    380  mi's  11  fl.  oz.  Ofi  min. 

Alcohol 20()  mils  6  fl    oz.  192  min. 

Purified  Talc 20  Gm.  299  gr. 

Distilled  Water,  a  iufficienl  quantity, 


I,,  ,,1-iki' 1000  mils  2  pints 
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Dissolve  the  precipitated  calcium  carbonate  in  the  lactic  acid,  which 
has  been  previously  mixed  with  200  mils  [old  form  6  fl.  oz.  192  minims] 
of  disti  led  water,  and  then  add  the  phosphoric  acid,  diluted  with  50 
mils  [old  form  1  fl.  oz.  288  minims]  of  distilled  water.  To  this  solution 
add  the  syrup  and  then,  in  divided  portions,  the  mixture  of  alcohol 
and  compound  spirit  of  orange.  Now  add  sufficient  distilled  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints],  then  add  the 
purified  talc  and  filter,  returning  the  first  portions  of  the  filtrate  until 
it  passes  through  clear. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  CARDAMOMI  COMPOSITUM.     N.  F.     Compound  Elixir  of 

Cardamom 

[Elix.  Card.  Co.] 

Metric  Old  form 

Compound  Spirit  of  Cardamom 10  mils        2H  fl.  dr. 

Alcohol 90  mils        2      fl.  oz.  7  fl.  dr. 

Syrup 400  mils  12       fl.  oz.  384  min. 

Purified  Talc 20  Gm.  292    .  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinte 

Mix  the  compound  spirit  of  cardamom  with  the  alcohol,  add  the 
syrup  and  then  sufficient  distilled  water,  in  several  portions,  shaking 
the  mixture  thoroughly  after  each  addition,  to  make  the  product  meas- 
ure 1000  mils  [old  form  2  pints].  Then  add  the  purified  talc  and  filter,, 
returning  the  first  portions  of  the  filtrate  until  it  passes  through  clear. 

This  preparation  was  introduced  as  an  elixir  of  pleasant  flavor,  but 
of  low  alcoholic  content. 


ELIXIR  CASCAR/E  SAGRAD/E.     N.  F.     Elixir  of  Cascara  Sagrada 

[Elix.  Case.  Sagr.     Elixir  Rhamni  Purshiana;,  N.  F.  Ill] 

Metric  Old  form 

Aromatic  Fluidextract  of  Cascara  Sagrada 500  mils  l  pint 

Aromatic  Elixir 500  mils  1  pint 


To  make 1000  mils  2  pinU 

Mix  them,  allow  the  mixture  to  stand  over  night  and  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  CASCAR/E  SAGRAD>E  COMPOSITUM.     N.  F     Compound  Elixir 

of  Cascara  Sagrada 

[El|x.  Case.  Sagr.  Co.     Elixir   Rhamni   Piushian.e   Compobittjm 

N.   F.   Ill     Laxative  Elixir] 

Metric  Old  form 

Aromatic  Fluidextract  of  Cascara  Sagrada 1  25  mils  4  fl.  oi. 

Fluidextract  of  Senna 75  mils  2  fl.  o*.  192  min. 

Fluidextract  of  Juglans 65  mils  2  fl.  oi.  38  min. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1000  mils  2  pinta 

Mix  them,  allow  the  mixture  to  stand  over  night  and  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 
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ELIXIR  CATHARTICUM   COMPOSITUM.     N.   F.     Compound  Cathartic 

Elixir 

[Elix.  Cat  hart.   Co.] 

Metrio  Old  form 

Fluidextract  of  Frangula 1 25.0  mils  4  fl.  on. 

Fluidextract  of  Senna 1 00.0  mils  3  fl.  oz.  96  min. 

Fluidextract  of  Rhubarb 62.0  mils  1  fl.  oz.  472  min. 

Spirit  of  Peppermint 1 4.0  mils  216  min. 

Solution  of  Potassium  Hydroxide 4.5  mils  69  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  600  mils  [old  form  19  fl.  oz.  96  minims]  of  aromatic  elixir  with 
the  solution  of  potassium  hydroxide;  then  add  the  fiuidextracts,  the 
spirit  of  peppermint,  and  sufficient  aromatic  elixir  to  make  the  prod- 
uct measure  1000  mils  [old  form  2  pints].  Allow  the  mixture  to  stand 
twenty-four  hours,  and  filter. 

A  ,        (  Aperient,  1  fluidrachm  (4  mils). 

Average  aose.  -j  CathartiC)  3  fluidrachms  (12  mils). 

ELIXIR  CINCHON/E  ALKALOIDORUM.     N.  F.     Elixir  of  Cinchona 

Alkaloids 

[Elix.  Cinchon.  Alk.     Elixir  Cinchona,  N.  F.  Ill    Elixir  Calibaya, 

AlkaloidalJ 

Metric  Old  form 

Quinine  Sulphate 2  Qm.  29  gr. 

Cinchonidine  Sulphate 1  Qm.  15  gr. 

Cinchonine  Sulphate 1  Qm.  15  gr. 

Compound  Tincture  of  Cudbear 50  mils  1  fl.  oz.  2SS  min. 

Purified  Talc 20  Qm.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  alkaloidal  salts  in  900  mils  [old  form  28  fl.  oz.  384  min.] 
of  aromatic  elixir;  add  the  compound  tincture  of  cudbear  and  sufficient 
aromatic  elixir  to  make  the  product  measure  1000  mils  [old  form  2 
pints].  Then  add  the  purified  talc  and  mix  well.  Allow  the  mixture 
to  stand  several  hours,  with  occasional  shaking,  and  then  filter,  return- 
ing the  first  portions  of  the  filtrate  until  it  passes  through  clear. 

This  elixir  replaces  the  former  elixir  of  cinchona  or  calisaya  which 
was  made  directly  from  the  bark.  This  formula  is  preferable  because 
tannin  is  absent  and  this  permits  its  admixture  with  iron  prepara- 
tions without  darkening. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR   CINCHON/E   ALKALOIDORUM   ET  FERRI. 
Cinchona  Alkaloids  and  Iron 


N.    F.      Elixir   of 


[Elix.  Cinchon.  et  Ferr.     Elixir  Cam  fBONM  kt  FxRRI.  N.  F.  Ill 
Ferrated  Elixir  of  Calisaya,  Alkaloidal) 


M'trir 

Ferric  Phosphate 35  Qm. 

Distilled  Water 60  mils 

Hlixir  of  Cinchona  Alkaloids,  a  sufficient  quantity, 

To  make 1000  mils 


OIH  form 
1  oi.  av.  74  gr. 
1  fl.  ob.  442  min 


2  pints 
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Dissolve  the  ferric  phosphate  in  the  distilled  water  with  the  aid  of 
heat,  and  add  a  sufficient  quantity  of  the  elixir  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  CINCHON/C  ALKALOIDORUM  ET  HYPOPHOSPHITUM.     N.  F. 
Elixir  of  Cinchona  Alkaloids  and  Hypophosphites 

[Elix.  Cinchon.  et  Hypophos.     Elixir  Cinchona  et  Hypophosphitum, 
N.  F.  Ill      Elixir  of  Calisaya,  Alkaloidal,  with  Hypophosphites] 

Metric  Old  form 

Calcium  Hypophosphite 1 7.5  Gm.  255  gr. 

Sodium  Hypophosphite 1 7.5  Gm.  255  gr. 

Hypophosphorous  Acid 8.0  mils  2  fl.  dr. 

Distilled  Water 1 25.0  mils  4  fl.  oe. 

Elixir  of  Cinchona  Alkaloids,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  hypophosphites  in  the  distilled  water,  to  which  has 
been  added  the  hypophosphorous  acid,  then  add  sufficient  of  the  elixir 
to  make  the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR      CINCHON/E      ALKALOIDORUM,      FERRI,      BISMUTHI      ET 

STRYCHNINE.     N.  F.     Elixir  of  Cinchona  Alkaloids,  Iron, 

Bismuth  and  Strychnine 

[Elix.  Cinchon.  Ferr.  Bism.  et  Strych.     Elixir  Cinchona,  Ferri,  Bismtjthi 

et  Strychnine,  N.  F.  Ill      Elixir  of  Calisaya,  Alkaloidal,  with 

Iron,  Bismuth  and  Strychnine] 

Metric  Old  form 

Strychnine  Sulphate 0.175  Gm.  2.5gr. 

Distilled  Water 10.000  mils  2>*  fl.  dr. 

Elixir  of  Cinchona  Alkaloids,  Iron  and  Bismuth,  a 

sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  strychnine  sulphate  in  the  distilled  water,  add  sufficient 
of  the  elixir  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  filter. 


Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  CINCHON/E  ALKALOIDORUM,  FERRI  ET  BISMUTHI.     N.   F. 
Elixir  of  Cinchona  Alkaloids,  Iron  and  Bismuth 

[Elix.  Cinchon.  Ferr.  et  Bism.     Elixir  Cinchona,  Ferri  et  Bismothi, 
N.  F.  Ill      Elixir  of  Calisaya,  Alkaloidal,  with  Iron  and  Bismuth] 

MHrir  Old  form 

Glycerite  of  Bismuth 05  mils  2  fl.  oi.  38  min. 

Distilled  Water 65  mils  2  fl.  oi.  38  min. 

Elixir  of  Cinchona  Alkaloids  and  Iron,  a  sufficient 
Quantity, 


To  make 1000  mils  2  pinta 
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Dilute  the  glycerite  with  the  distilled  water,  add  sufficient  of  the 
elixir  to  make  the  product  measure  1000  mils  [old  form  2  pints],  mix 
thoroughly  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR    CINCHON/E   ALKALOIDORUM,    FERRI     ET   CALCII    LACTO- 

PHOSPHATIS.      N.   F.      Elixir  of  Cinchona  Alkaloids,  Iron  and 

Calcium  Lactophosphate 

[Elix.  Cinchon.  Ferr.  et  Calc.  Lactophos.      Elixir  Cinchona,  Ferri  et 

Calcii  Lacto phosphatis,  N.  F.  Ill      Elixir  of  Calisaya,  Iron  and 

Lactophosphate  of  Lime] 

Metric  Old  fonr 

Syrup  of  Calcium  Lactophosphate 500  mils  l  pint 

Potassium  Citrate 30  Gm.  l  o«.  av. 

Elixir  of  Cinchona  Alkaloids  and  Iron,  a  sufficient 

quantity, 

Tn  make 1 000  mils  2  pints 

Dissolve  the  potassium  citrate  in  450  mils  [old  form  14  fi.  oz.  192 
minims]  of  elixir  of  cinchona  alkaloids  and  iron,  add  the  syrup  and 
finally  enough  of  the  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR    CINCHON/E    ALKALOIDORUM,    FERRI    ET   PEPSINI.      N.    F. 
Elixir  of  Cinchona  Alkaloids,  Iron  and  Pepsin 

[Elix.  Cinchon.  Ferr.  et  Pepsin.     Elixir  Cinchona,  Ferri  et  Pepsini, 
N.  F.  Ill      Elixir  of  Calisaya,  Alkaloidal,  with  Iron  and  Pepsin] 

Metric  Old  form 

Qlycerite  of  Pepsin 200  mils  6  fl.  o».  192  min. 

Elixir  of  Cinchona  Alkaloids  and  Iron,  a  sufficient 
quantity, 


To  make 1 000  mils  2  pints 

Mix  them  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR    CINCHONA    ALKALOIDORUM,    FERRI     ET    STRYCHNIN/E. 
N.    F.      Elixir  of  Cinchona  Alkaloids,   Iron  and  Strychnine 

[Elix.  Cinchon.  Ferr.  et  Strych.      Elixir  Cinchon*,  Ferri  et  Strychnin*, 
N.  F.   Ill       Elixir  of  Calisaya,  Alkaloidal,  with  Iron  and  Strychnine] 

Metric  Old  form 

Strychnine  Sulphate 0.175  dm.  2.5  er. 

Distilled  Water 1 0.000  mils  2^  fl.  dr. 

Elixir  of  Cinchona  Alkaloids  and  Iron,  a  sufficient 
Quantity, 

To  make looomils  2  pints 

Dissolve  the  strychnine  sulphate  in  the  distilled  water,  add  suf- 
ficient of  the  elixir  to  make  the  product  measure  1000  mils  [old  form 
2  pints]  and  filter. 

Average  dote. — 1  fluidrachm  (4  mils). 
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ELIXIR  CORYDALIS  COMPOSITUM.     N.   F.     Compound  Elixir  of 

Corydalis 

[Elix.  Coryd.  Co.] 

Metric  Old  form 

Fluidextract  of  Corydalis 60  mils  1  fl.  or.  442  min. 

Fluidextract  of  Stillingia 60  mils  1  fl.  oz.  442  min. 

Fluidextract  of  Xanthoxylum 30  mils  461  min. 

Fluidextract  of  Blue  Flag 90  mils  2  fl.  oz.  7  fl.  dr. 

Alcohol 125  mils  4  fl.  oz. 

Potassium  Iodide 50  Gm.  l  oz.  av.  293  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  fluidextracts,  add  the  alcohol  and  dissolve  the  potassium 
iodide  in  the  mixture.  Then  add  sufficient  aromatic  elixir  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  ERIODICTYI  AROMATICUM.     N    F.     Aromatic  Elixir  of 

Eriodictyon 

[Elix.  Eriodict.  Arom.     Aromatic  Elixir  of  Yerba  Santa 
Elixir  Corrigens] 

Metric  Old  form 

Fluidextract  of  Eriodictyon 60  mils  l  fl.  oz.  442  min. 

Syrup 500  mils  l  pint 

Pumice,  in  fine  powder 30  Qm.  l  oz.  av. 

Magnesium  Carbonate 10  Qm.  146  gr. 

Compound  Elixir  of  Taraxacum 440  mils  14  fl.  oz.  38  min. 

To  make 1000  mils  2  pints 

Triturate  the  fluidextract  with  the  pumice  and  the  magnesium  car- 
bonate and  gradually  add  the  elixir,  followed  by  the  syrup  Then 
shake  the  mixture  frequently  during  two  hours,  allow  it  to  stand  over 
night  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  FERRI  HYPOPHOSPHITIS.     N.  F.     Elixir  of  Ferric  Hypo- 
phosphite 
[Elix.  Ferr.  Hypophos.] 

Metric  Old  form 

Ferric  Hypophosphite 1 6.5  Gm.  241  gr. 

Potassium  Citrate 21.5  Gm.  31 1  «r. 

Distilled  Water 35.0  mils  l  fl.  oi.  58  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  potassium  citrate  in  the  distilled  water,  add  the  ferric 
hypophosphite  and  heat  the  mixture  gently  until  a  clear  solution  is 
obtained.  Then  add  sufficient  aromatic  elixir  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. —  1  fluidrachm  (4  mils). 
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ELIXIR  FERRI  LACTATIS.     N.  F.     Elixir  of  Iron  Lactate 
[Elix.  Ferr.   Lact.] 

Metric  Old  form 

Ferrous  Lactate 1  7.5  dm.  255  gr. 

Potassium  Citrate 52.5  Gm.  l  oz.  av.  329  gr. 

Distilled  Water 1 20.0  mils  3  fl  oz.    403  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  ferrous  lactate  and  potassium  citrate  in  the  distilled 
water  with  the  aid  of  a  gentle  heat.  Then  add  enough  aromatic  elixir 
to  make  the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  FERRI  PHOSPHATIS.     N.  F.     Elixir  of  Ferric  Phosphate 
[Elix.  Ferr.  Phos.] 

Metric  Old  form 

Ferric  Phosphate 35  Om.  l  oz.  av.  74  gr. 

Distilled  Water 60  mils  l  fl.  oz.  442  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  ferric  phosphate  in  the  distilled  water  with  the  aid  of 
heat;  then  mix  this  solution  with  sufficient  aromatic  elixir  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  FERRI  PYROPHOSPHATIS.     N.  F.     Elixir  of  Ferric  Pyro- 
phosphate 
[Elix.  Ferr.  Pyrophos.     Elixir  of  Pyrophosphate  op  Iron] 

Metric  Old  form 

Ferric  Pyrophosphate 35  Om.  l  oz.  av.  74  gr. 

Distilled  Water 60  mils  l  fl.  oz.  442  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  ferric  pyrophosphate  in  the  distilled  water,  with  the 
aid  of  heat,  add  sufficient  aromatic  elixir  to  make  the  product  meas- 
ure 1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR    FERRI    PYROPHOSPHATIS,    QUININE    ET  STRYCHNINE. 

N.   F.     Elixir  of  Ferric  Pyrophosphate,  Quinine  and  Strychnine 

[Elix.  Ferr.  Pyrophos.  Quin.  et  Strych.] 

Metric  Old  form 

Ferric  Pyrophosphate 35.00  Om.  l  oz.  av.  74  gr. 

Quinine  Sulphate 8.75  Gm.  128  gr. 

Strychnine 0. 1 4  Gm.  2  gr. 

Citric  Acid 0.70  Gm.  10  gr. 

Oil  of  Orange 0.70  mil  10  gr. 

Alcohol 250.00  mils  s  fl.  oz. 

Syrup    375.00  mils  12  fl.  oz. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Triturate  the  quinine  sulphate,  strychnine  and  citric  acid  together, 
until  minutely  divided,  then  add  the  alcohol  and  oil  of  orange.  Warm 
tin-  syrup  to  about  f»5°  C.  (140°  F.)  and  add  it  to  the  turbid  alcoholic 
mixture,  and  stir  until  it  becomes  clear.  To  this  add  the  ferric  pyrophos- 
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phate,  previously  dissolved  in  320  mils  [old  form  10  fl.  oz.  1 15  minims]  of 
distilled  water,  and  then  ammonia  water,  drop  by  drop,  until  the 
liquid  is  neutral  to  litmus  paper.    Finally  add  sufficient  distilled  water 
to  make  the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  FERRI,  QUININ/E  ET  STRYCHNIN/E.     N.   F.      Elixir  of  Iron, 

Quinine  and  Strychnine 

[Elix.  Ferr.  Quin.  et  Strych.] 

Metric  Old  form 

Tincture  of  Ferric  Citro-Chloride 1 25.000  mils  4      fl.  o*. 

Quinine  Hydrochloride 8.750  Gm.  128      gr. 

Strychnine  Sulphate 0.1  75  Gm.  2.5  gr. 

Compound  Spirit  of  Orange 10.000  mils  2H  A   dr. 

Alcohol 240.000  mils  7      fl.  o*.  326  min. 

Glycerin 300.000  mils  9      fl.  o«.  288  min. 

Purified  Talc 20.000  Qm.  292      gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  quinine  hydrochloride  in  the  alcohol,  add  the  com- 
pound spirit  of  orange,  then  the  strychnine  sulphate  dissolved  in  10 
mils  [old  form  2Yi  fl.  dr.]  of  distilled  water,  the  glycerin,  the  tincture 
of  ferric  citro-chloride  and  then  sufficient  distilled  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints].  Finally  add  the  purified 
talc  and  filter,  returning  the  first  portions  of  the  filtrate  until  it  passes 
through  clear.    Preserve  the  product  in  dark  amber-colored  bottles. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  FORMATUM.     N.  F.     Elixir  of  Formates 
[Elix.  Format.] 

Metric  Old  form 

Potassium  Carbonate 41  Qm.  l  oi.  av.  161  gr. 

Monohydrated  Sodium  Carbonate 36  Qm.  l  o«.  av.  88  gr. 

Formic  Acid 225  mils  7  fl.  ob.    96  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  potassium  and  sodium  carbonates  in  the  formic  acid, 
add  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  FORMATUM  COMPOSITUM.     N.  F.     Compound  Elixir  of 

Formates 
[Elix.  Format.  Co.] 

Metric  Old  form 

Monohydrated  Sodium  Carbonate 23.0  Qm.  336  gr. 

Magnesium  Carbonate 20.0  Qm.  292  gr. 

Strontium  Carbonate 25.0  Qm.  365  gr. 

Lithium  Carbonate 8.0  Qm.  117  gr. 

Quinine 7.7  Qm.  112  gr. 

Formic  Acid 200.0  mils            t>  fl.  oa.  192  min. 

Compound  Spirit  of  Cardamom 5.0  mils          77  min. 

Acetic  Ether 2.0  mils          31  min. 

Alcohol 100.0  mils             8  fl.  o».  96  min. 

Olycerin   300.0  mils            9  fl.  01   188  min. 

Purified  Talc 20.0  Qm.  292  gr. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinta 
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Add  the  formic  acid  to  300  mils  [old  form  9  fi.  oz.  288  minims]  of 
distilled  water  and  in  this  dissolve  the  carbonates  and  afterwards  the 
quinine.  To  this  solution  add  the  glycerin  and  alcohol,  previously- 
mixed  with  the  compound  spirit  of  cardamom  and  the  acetic  ether. 
Agitate  the  mixture  thoroughly  and  add  sufficient  distilled  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Then  add 
the  purified  talc  and  filter,  returning  the  first  portions  of  the  filtrate 
until  it  passes  through  clear. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  GENTIAN/E.     N.  F.     Elixir  of  Gentian 
[Elix.  Gent.] 


Fluidextract  of  Gentian 

Compound  Spirit  of  Cardamom 

Sodium  Citrate 

Glycerin 

Syrup 

Alcohol 

Purified  Talc 

Distilled  Water,  a  sufficient  quantity, 


To  make. 


Metric 

Old  form 

35  mils 

1  fi.  oz.  58  min. 

15  mils 

230  min. 

30  Gm. 

1  oz.  av. 

50  mils 

1  fl.  oz.  288  min. 

250  mils 

8  fl.  oz. 

200  mils 

6  fl.  oz.  192  min. 

20  Gm. 

292  gr. 

1000  mils 

2  pints 

Dissolve  the  sodium  citrate  in  350  mils  [old  form  11  fl.  oz.  96  minims] 
of  distilled  water,  add  this  solution  to  the  alcohol  with  which  the  com- 
pound spirit  of  cardamom  has  been  mixed,  then  add  the  fluidextract 
of  gentian,  the  syrup,  the  glycerin,  and  sufficient  distilled  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Incorporate 
the  purified  talc  and  filter,  returning  the  first  portions  of  the  filtrate 
until  it  passes  through  clear. 

The  presence  of  sodium  citrate  in  this  elixir  permits  the  addition 
of  ferric  salts  without  the  production  of  a  black  color.  In  former 
revisions  this  preparation  was  treated  with  ferric  hydroxide  to  pre- 
cipitate the  tannin-like  constituents  of  the  gentian  so  that  the  elixir 
could  be  mixed  with  ferric  salts,  but  this  treatment  was  laborious 
and  also  removed  much  of  the  bitterness  of  the  gentian. 

N.  F.  Preparations. — Elixir  Gentians  et  I  Vrri;  Elixir  Gentiana?  et  Ferri  Phos- 
phatis. 

Average  dose.— I  fluidrachm  (4  mils). 


ELIXIR  GENTIAN/E  ET  FERRI.     X    F.     Elixir  of  Gentian  and  Iron 

[Elix.  Gent,  et  Ferr.     Euxiu  GENTIAN.fi  cum Tinctura Ferri  ChloRIDI, 

N.  F.  Ill    Elixir oi  with  Tincture  of  Ferric 

Citk<>-(  Ihloridb] 

M''l  ric  I  lid  form 

Tincture  of  Ferric  Citro-Chloridc   100  mils  3  fl   oi.  90  min. 

Elixir  of  Gentian,  a  sufficient  quantity, 


To  rnuk f 1 000  mils  2  pints 

Mix  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 
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ELIXIR  GENTIAN/E  ET  FERRI  PHOSPHATIS.     N.  F.     Elixir  of  Gentian 

and  Ferric  Phosphate 

[Elix.  Gent,  et  Ferr.  Phosph.     Elixir  Gentian.*  P'erratum] 

Metric  Old  form 

Ferric  Phosphate 1 7.5  Gm.  255  gr. 

Distilled  Water 35.0  mils  l  fl.  oz.  58  min. 

Elixir  of  Gentian,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  ferric  phosphate  in  the  distilled  water  with  the  aid  of 
heat,  and  add  sufficient  elixir  of  gentian  to  make  the  product  measure 
1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils.) 


ELIXIR  GENTIAN/E  GLYCERINATUM.     N.  F.     Glycerinated  Elixir  of 

Gentian 

[Elix.  Gent.  Glycerin.] 

Metric  Old  form 

Fluidextract  of  Gentian 10.0  mils  2y2  fl.  dr. 

Fluidextract  of  Taraxacum 1 5.0  mils  230  min. 

Acetic  Ether 0.5  mil  8  min. 

Phosphoric  Acid 5.0  mils  77  min. 

Tincture  of  Sweet  Orange  Peel 1 5.0  mils  230  min. 

Compound  Tincture  of  Cardamom 60.0  mils  l  fl.  oz.    442  min. 

Glycerin 400.0  mils  12  fl.  oz.    384  min. 

Sugar 200.0  Gm.  6  oz.  av.  296  gr. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  sugar  in  325  mils  [old  form  10  fl.  oz.  192  minims]  of 
sherry  wine,  add  the  other  ingredients,  previously  mixed,  and  sufficient 
sherry  wine  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Allow  the  preparation  to  stand  twenty-four  hours  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR   GLYCEROPHOSPHATE   COMPOSITUM.      N.    F       Compound 

Elixir  of  Glycerophosphates 

[Elix.  Glycerophos.  Co.     Compound  Solution  of  Glycerophosphates] 

Metric  Old  form 

Solution  of  Sodium  Glycerophosphate 40.00  0m.  l  oz.  av.  147  gr 

Calcium  Glycerophosphate 16.00  Gm.  234  gr. 

Ferric  Glycerophosphate 3.00  Gm.  44  gr. 

Soluble  Manganese  Glycerophosphate 2.00  Gm.  29  gr. 

Quinine  Glycerophosphate 1.00  Gm.  is  nr. 

Strychnine  Glycerophosphate 0.15  Gm.  2  M  pr. 

Lactic  Acid 1 0.00  mils  2 '  L.  fl.  dr. 

Compound  Spirit  of  Cardamom 2.00  mils  31  min. 

Alcohol 1 25.00  mils  4  fl.  oi. 

Glycerin 350.00  mils  ll  fl   os.  96  min. 

Purified  Talc 20.00  Gm.  292  Er 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pi: 

Triturate  the  calcium  glycerophosphate  to  a  smooth  paste  with 
100  mils  [old  form  3  fl.  oz.  96  minims]  of  glycerin;  dissolve  the  ferric 
and  manganese  salts,    with  the  aid  of  a  gentle  heat,  in  30  mils  [old 
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form  461  minims]  of  distilled  water,  containing  4  mils  [old  form  1  fl. 
dr.]  of  the  lactic  acid.  Now  dissolve  the  strychnine  and  the  quinine 
glycerophosphates  in  100  mils  [old  form  3  fl.  oz.  9G  minims]  of  dis- 
tilled water,  containing  the  remainder  of  the  lactic  acid,  then  dissolve 
the  sodium  glycerophosphate  in  30  mils  [old  form  461  minims]  of  hot 
distilled  water  and  add  all  solutions  to  the  calcium  glycerophosphate 
mixture.  Mix  thoroughly  and  add  the  remainder  of  the  glycerin,  the 
alcohol,  the  compound  spirit  of  cardamom  and  sufficient  distilled 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Add 
the  purified  talc,  shake  well  and  filter,  returning  the  first  portions  of 
the  filtrate  until  it  passes  through  clear. 
Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  GLYCYRRHIZ/E  AQUOSUM.  N.  F.      Aqueous  Elixir  of 

Glycyrrhiza 

[Elix.  Glycyrrh.  Aq.     Aqueous  Elixir  of  Licorice] 

Metric  Old  form 

Fluidextract  of  Glycyrrhiza 1 50  mils  4  fl.  oz.  384  min. 

Compound  Spirit  of  Cardamom 5  mils  77  min. 

Stronger  Orange  Flower  Water 200  mils  6  fl.  or.  192  min. 

Glycerin 1 50  mils  4  fl.  oz.  384  min. 

Syrup 1  50  mils  4  fl.  oz.  384  min. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR   GLYCYRRHIZ/E   AROMATICUM.      N.    F.      Aromatic    Elixir   of 

Glycyrrhiza 
[Elix.  Glycyrrh.  Arom.     Aromatic  Elixir  of  Licorice] 

Metric  Old  form 

Fluidextract  of  Glycyrrhiza 1 25.00  mils  4  fl.  oi. 

Oil  of  Clove 0. 75  mil  12  min. 

Oil  of  Cinnamon 0.75  mil  12  min. 

Oil  of  Myristica 0.50  mil  8  min. 

Oil  of  Fennel 1 .50  mils  23  min. 

Purified  Talc 20.00  Gm.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  oils  with  the  purified  talc,  gradually  add  the  fluid- 
extract  and  sufficient  aromatic  elixir  to  make  the  product  measure 
1000  mils  [old  form  2  pints].  Allow  the  mixture  to  stand  oyer  night 
and  filter,  returning  the  first  portions  of  the  filtrate  until  it  passes 
through  clear. 

Average  dose.— 2  fluidrachms  (8  mils). 

ELIXIR  GUARAN>E.  N   F       Elixir  of  Guarana 
[Elix.  Guar.] 

Metric  Old  form 

Fluidextract  of  Guarana 200  mils  fl  fl.  o«.  192  min. 

Aromatic  Elixir  200  mils  6  fl.  oz.  192  min 

Compound  Elixir  of  Taraxacum,  a  sufficient  quantity, 

To  make •  000  mils  2  pinte 

Mix  them;  allow  the  mixture  to  stand  over  night  and  then  filter. 

Average  dnse. — 1  fluirlrachm  (4  mils). 
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ELIXIR  HUMULI.  N.  F.      Elixir  of  Hop« 
[Elix.  Humul.] 

Metric  Old  form 

Fluidextract  of  Hops 125  mils  4  fl.  <>■. 

Tincture  of  Vanilla 30  mils  461  min. 

Compound  Elixir  of  Taraxacum 125  mils  4  fl.  oi. 

Purified  Talc 20  0m.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Triturate  the  fluidextract  of  hops  with  the  purified  talc,  then  grad- 
ually add  the  compound  elixir  of  taraxacum,  the  tincture  of  vanilla 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints].  Allow  the  mixture  to  stand  over  night  and  then 
filter,  returning  the  first  portions  of  the  filtrate  until  it  passes  through 
clear. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  HYPOPHOSPHITUM.     N.  F.     Elixir  of  Hypophosphite! 

[Elix.  Hypophos.] 

Metric  Old  form 

Calcium  Hypophosphite 52.5  Gm.  1  01.  av.  329  gT. 

Sodium  Hypophosphite 1 7.5  Qm.  255  gr. 

Potassium  Hypophosphite 1 7.5  Qm.  255  gr. 

Hypophosphorous  Acid 4.0  mils  l  fl.  dr. 

Distilled  Water 420.0  mils  13  fl.  o«.    211  min. 

Glycerin 30.0  mils  461  min. 

Compound  Spirit  of  Cardamom 0.6  mil  9  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  hypophosphites  in  the  distilled  water  to  which  the  acid 
has  been  added;  then  add  the  glycerin,  the  compound  spirit  of  carda- 
mom and  sufficient  aromatic  elixir  to  make  the  product  measure  1000 
mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  HYPOPHOSPHITUM  ET  FERRI.  N.  F.     Elixir  of  Hypophosphites 

and  Iron 
[Elix.  Hypophos.  et  Ferr.] 

Metric  Old  form 

Calcium  Hypophosphite 1 7.50  Gm.  255  gr. 

Sodium  Hypophosphite 1 7.50  Gm.  255  gr. 

Potassium  Hypophosphite 8.75  Gm.  12s  gr. 

Ferric  Hypophosphite 8.75  Gm.  12^  gr. 

Potassium  Citrate 1 1 .00  Qm.  161  gr. 

Hypophosphorous  Acid 4.00  mils  1  fl.  dr. 

Distilled  Water 250.00  mils  8  fl.  01. 

Syrup 250.00  mils  8  fl.  os. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  ferric  hypophosphite  and  the  potassium  citrate  in  50 
mils  [old  form  1  fl.  oz.  288  minims]  of  warm  distilled  water  ami  add 

the  syrup.     Dissolve  the  other  hypophosphites  in  the  remainder  of 
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the  distilled  water  and  mix  the  two  solutions.  Finally  add  the  acid 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter.  Store  the  product  in  dark  amber-colored 
bottles. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  LITHII   BROMIDI.   N.  F.      Elixir  of   Lithium   Bromide 

[Elix.  Lith.  Brom.] 

Metric  Old  form 

Lithium  Bromide 85  Gm.  2  oz.  av.  366  gr. 

Syrup 200  mils  6  fl.  oz.     192  min. 

Distilled  Water 460  mils  14  fl.  oz.    346  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  lithium  bromide  in  the  distilled  water,  add  the  syrup 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  LITHII  CITRATIS.  N.  F.      Elixir  of  Lithium  Citrate 
[Elix.  Lith.  Cit.] 

Metric  Old  form 

Lithium  Citrate 85  Qm.  2  oz.  av.  366  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Dissolve  the  lithium  citrate  in  sufficient  aromatic  elixir  to  make  the 
product  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  LITHII  SALICYLATIS.   N.  F       Elixir  of  Lithium  Salicylate 
[Elix.  Lith.  Sal.] 

Metric  Old  form 

Lithium   Salicylate 85  Om.  2  oi.  av.  366  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1 OOO  mils  2  pints 

Dissolve  the  lithium  salicylate  in  sufficient  aromatic  elixir  to  make 
the  product  measure  10(H)  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  PEPSINI.  N.  F.      Elixir  of  Pepsin 
[Elix.  Pepsin.] 

M'trio  Old  form 

Olycerlte  of  Pepsin 200  mils  6  fl.  os.  102  min. 

(llyccrin  1  <»(»  mils  3  fl.  oi.    96  min 

Hydrochloric  Acid     4  mils  l  fl.  dr. 

Aromatic  Elixir,  .•>  sufficient  quantity, 


To  make 1000  mils  2  pints 
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Mix  the  glycerite  of  pepsin,  glycerin  and  hydrochloric  acid,  add 
sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils  [old 
form  2  pints]  and  filter. 

N.  F.  Preparation. — Elixir  Pepsini  et  Ferri. 
Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  PEPSINI,  BISMUTHI  ET  STRYCHNIN/E.    N.  F.  Elixir  of  Pepsin, 
Bismuth  and  Strychnine 

[Elix.  Pepsin.  Bism.  et  Strych.] 

Metric  Old  form 

Strychnine 0. 1  75  Om.  2  5  gr 

Tartaric  Acid 0. 1  75  Qm.  2.5  gr. 

Elixir  of  Pepsin  and  Bismuth,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  strychnine  and  tartaric  acid  with  30  mils  [old  form 
461  minims]  of  the  elixir,  until  dissolved,  then  add  the  remainder  of 
the  elixir,  mix  well,  and  filter. 

This  elixir  should  be  frequently  prepared  as  its  digestive  power 
deteriorates  rapidly. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  PEPSINI  ET  BISMUTHI.  N.  F.      Elixir  of  Pepsin  and  Bismuth 
[Elix.  Pepsin,  et  Bism.] 

Metric  Old  form 

Pepsin 8.5  Qm.  124  gr. 

Glycerin 1 25.0  mils  4  fl.  o«. 

Glycerite  of  Bismuth 1 25.0  mils  4  fl.  oz 

Distilled  Water 250.0  mils  8  fl.  oz. 

Tincture  of  Caramel 5.0  mils  77  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  pepsin  in  the  glycerin  and  distilled  water;  add  the  glyc- 
erite of  bismuth  and  490  mils  [old  form  15  fl.  oz.  326  minims]  of  aro- 
matic elixir  and,  if  decidedly  acid,  nearly  neutralize  the  mixture  with 
solution  of  sodium  hydroxide.  Finally  add  the  tincture  of  caramel 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints],  mix  well  and  filter. 

This  elixir  should  be  frequently  prepared  as  its  digestive  power 
deteriorates  rapidly. 

N.  F.  Preparation. — Elixir  Pepsini,  Bismuthi  et  Strychninse. 
Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  PEPSINI  ET  FERRI.     N.  F.     Elixir  of  Pepsin  and  Iron 
[Elix.  Pepsin,  et  Ferr.] 

Metric  Old  form 

Tincture  of  Ferric  Cltro-Chlorlde 75  mils  2  fl.  01.  192  min. 

Elixir  of  Pepsin,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  them  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 
27 


418  ALCOHOLIC  SOLUTIONS 

ELIXIR  PEPSINI  ET  RENNINI  COMPOSITUM.     N.  F.     Compound 

Elixir  of  Pepsin  and  Rennin 

[Elix.  Pepsin,  et  Rennin.  Co.    Essentia  Pepsini,  N.  F.  Ill] 

Metric  Old  form 

Pepsin 22.5  Om.  328  gr. 

Rennin 16.5  0m.  241  gr. 

Lactic  Acid 2.0  mils  31  min. 

Tincture  of  Sweet  Orange  Peel 1 5.0  mils  230  min. 

Glycerin 1 50.0  mils  4  fl.  o«.  384  min. 

Alcohol 200.0  mils  6  fl.  oz.  192  min. 

Oil  of  Myristica 0.1  mil  1H  min. 

Purified  Talc 20.0  0m.  292  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Mix  the  pepsin  and  rennin  with  300  mils  [old  form  9  fl.  oz.  288  min- 
ims] of  distilled  water,  add  the  lactic  acid  and  glycerin,  allow  the  mixt- 
ure to  stand  with  occasional  gentle  agitation  until  solution  is  effected 
and  then  add  the  tincture  of  sweet  orange  peel,  the  oil  of  myristica 
and  the  alcohol,  previously  mixed.  The  latter  should  be  added  in 
portions,  shaking  the  mixture  gently  after  each  addition,  and  finally 
add  sufficient  distill  d  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints].  Add  the  purified  talc,  allow  the  mixture  to  stand, 
with  occasional  gentle  agitation  during  twenty-four  hours,  and  filter, 
returning  the  first  portions  of  the  filtrate  until  it  passes  through  clear. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  PHOSPHORI.  N.  F.      Elixir  of  Phosphorus 
[Elix.  Phosphor.] 

Metric  Old  form 

Phosphorus 0.25  Om.        4      gr. 

Chloroform 5.00  mils  77      min. 

Alcohol 340.00  mils  10      fl.  oz.  422  min. 

Olycerin 300.00  mils        9      fl.  oz.  288  min. 

Compound  Spirit  of  Orange 10.00  mils        2}4  fl.  dr. 

Oil  of  Anise 2.00  mils  31      min. 

Purified  Talc 30.00  Gm.        l      oz.  av. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Weigh  the  phosphorus  in  a  tared  watch-crystal  containing  water, 
then  dry  it  carefully  and  quickly  with  blotting  paper  and  introduce  it 
into  a  strong  flask  or  bottle  of  100  mils  [old  form  3  fl.  oz.  96  minims] 
capacity  containing  the  chloroform.  Stopper  the  container,  warm  it 
on  a  water  bath  until  the  phosphorus  melts  into  a  globule  and  agitate 
it  thoroughly,  repeating  the  operation,  if  necessary,  until  the  phos- 
phorus is  all  dissolved.  Add  the  chloroform  solution  to  the  alcohol, 
which  has  been  warmed  to  from  55°  to  GO0  C.  (131°  to  140°  P.)  in  a 
bottle  graduated  to  1000  mils  [old  form  2  pints],  shako  it  thoroughly, 
add  the  oil  of  anise,  the  compound  spirit  of  orange  and  the  glycerin 
in  divided  portions,  shaking  the  mixture  after  each  addition,  and  then 
add  sufficient  distilled  water  to  make  the  product  measure  1000  mils  [old 
form  2  pints].  Finally  add  the  purified  tale  and  filter,  returning  the 
fill   portions  of  the  filtrate  until  it  passes  through  clear. 

N.  F.  Preparation. — Elixir  Phosphori  et  Nucis  Vomica?. 

Average  dose. — 1  fluidrachm  (4  mils). 
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ELIXIR  PHOSPHORI  ET  NUCIS  VOMICAE.  N.  F.      Elixir  of  Phosphorus 

and  Nux  Vomica 
[Elix.  Phosphor,  et  Nuc.  Vom.] 

Metric  Old  form 

Tincture  of  Nux  Vomica 3.5  mils  135  min. 

Elixir  of  Phosphorus,  a  sufficient  quantity, 


To  make 100  mils  8  fl.  or. 

Mix  them. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  POTASSII  ACETATIS.   N.  F       Elixir  of  Potassium  Acetate 
[Elix.  Pot.  Acet.] 

Metric  Old  form 

Potassium  Acetate 85  Gm.  2  os.  av.  366  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Dissolve  the  potassium  acetate  in  sufficient  aromatic  elixir  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 
Average  dose. — 4  fluidrachms  (15  mils). 


ELIXIR  POTASSII  ACETATIS  ET  JUNIPERI.  N.  F       Elixir  of  Potassium 

Acetate  and  Juniper 
[Elix.  Pot.  Acet.  et  Junip.] 

Metric  Old  form 

Potassium  Acetate 85  Gm.  2  o«.  av.  366  gr. 

Fluidextract  of  Juniper 125  mils  4  fl.  o«. 

Purified  Talc 20  Gm.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fluidextract  of  juniper  with  750  mils  [old  form  24  fl.  oz.] 
of  aromatic  elixir,  in  which  the  potassium  acetate  has  been  dissolved, 
and  then  add  sufficient  aromatic  elixir  to  make  the  product  measure 
1000  mils  [old  form  2  pints].  Add  the  purified  talc,  allow  the  mixture 
to  stand  for  twelve  hours  with  occasional  agitation,  and  filter,  return- 
ing the  first  portions  of  the  filtrate  until  it  passes  through  clear. 

Average  dose. — 4  fluidrachms  (15  mils). 


ELIXIR  POTASSII   BROMIDI.   N.  F.      Elixir  of  Potassium   Bromide 
[Elix.  Pot.  Brom.] 

Metric  Old  form 

Potassium  Bromide 1  75  Qm.  5  oi.  av.  368  gr. 

Syrup 200  mils  6  fl.  oi.  192  min. 

Distilled  Water 460  mils  14  fl.  oi.  346  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  potassium  bromide  in  the  distilled  water,  add  the  syrup 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 
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Note. — If  a  colored  elixir  is  preferred  add  15  mils  [old  form  230 
minims]  of  compound  tincture  of  cudbear  in  place  of  the  same  quan- 
tity of  aromatic  elixir. 

Average  dose. — 2  fluidrachms  (8  mils). 

ELIXIR  QUININ/E  VALERATIS  ET  STRYCHNIN/E.  N.  F.      Elixir  of 

Quinine  Valerate  and  Strychnine 

[Elix.  Quin.  Valer.   et  Strych.     Elixir  Quinin.e  Valerianate  et 

Strychnine,  N.  F.  Ill] 

Metric  Old  form 

Quinine  Valerate 1 7.500  Gm.  255      gr. 

Strychnine  Sulphate 0. 1 75  Qm.  2 . 5  gr. 

Compound  Tincture  of  Cudbear 1 5.000  mils  230      min. 

Distilled  Water 5.000  mils  77      min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  strychnine  sulphate  in  the  distilled  water,  mix  this 
solution  with  800  mils  [old  form  25  fl.  oz.  288  minims]  of  aromatic 
elixir,  and  dissolve  the  quinine  valerate  in  this  mixture.  Then  add 
the  compound  tincture  of  cudbear,  and  sufficient  aromatic  elixir  to 
make  the  product  measure  1000  mils  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  RUBI  COMPOSITUM.  N.  F.     Compound  Elixir  of  Blackberry 

[Elix.  Rubi  Co.] 

Metric  Old  form 

Rubus,  in  No.  40  powder 16  Gm.  234  gr. 

Nutgall,  in  No.  40  powder 16  Gm.  234  gr. 

Saigon  Cinnamon,  in  No.  40  powder 16  Gm.  234  gr. 

Clove,  in  No.  40  powder 4  Gm.  58  gr. 

Mace,  in  No.  40  powder 2  Qm.  29  gr. 

Jamaica  Ginger,  in  No.  40  powder 2  Gm.  29  gr. 

Syrup  oi  Blackberry  Fruit 750  mils  24  fl.  o». 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Moisten  the  mixed  drugs  with  diluted  alcohol,  pack  them  firmly  in 
a  cylindrical  percolator  and  percolate  with  the  same  menstruum,  in 
the  usual  manner,  until  the  percolate  measures  250  mils  [old  form  8 
fl.  oz.].  To  the  percolate  add  the  syrup  of  blackberry  fruit,  and  mix 
thoroughly;  allow  it  to  stand  for  several  days,  and  filter. 

Average  dose. — 4  fluidrachms  (15  mils). 

ELIXIR  SODII  BROMIDL  N.  F.      Elixir  of  Sodium  Bromide 

[Elix.  Sod.  Brom.] 

Metric  Old  form 

Sodium  Bromide 1  75  Qm.  5  oi.  av.  368  gr. 

Syrup 200  mils  6  fl.  o«.  192  min. 

Distilled  Water 460  mils  14  fl.  oi.  346  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  sodium  bromide  in  the  distilled  water,  add  the  syrup 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 
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ELIXIR  SODII  HYPOPHOSPHITIS.  N.  F.      Elixir  of  Sodium 

Hypophosphite 

[Elix.  Sod.  Hypophos.] 

Metric  Old  form 

Sodium  Hypophosphite 35  Gm.  l  01.  av.  74  gr. 

Hypophosphorous  Acid 4  mils  1  fl.  dr. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Dissolve  the  sodium  hypophosphite  in  825  mils  [old  form  26  fl.  oz. 
192  minims]  of  aromatic  elixir.  Then  add  the  acid  and  sufficient  aro- 
matic elixir  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  SODII  SALICYLATE.  N.  F.      Elixir  of  Sodium  Salicylate 
[Elix.  Sod.  Sal.] 

Metric  Old  form 

Sodium  Salicylate 85  Gm.  2  o«.  av.  366  gr. 

Syrup 200  mils  6  fl.  ox.    192  min. 

Distilled  Water 460  mils  u  fl.  o«.    346  min. 

Aromatic  Elixir,  a  sufficient  quantity. 


To  make 1 000  mils  2  pints 

Dissolve  the  sodium  salicylate  in  the  distilled  water,  add  the  syrup 
and  sufficient  aromatic  elixir  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  SODII  SALICYLATE  COMPOSITUM.     N.  F.     Compound  Elixir 

of  Sodium  Salicylate 
[Elix.  Sod.  Sal.  Co.] 

Metric  Old  form 

Sodium  Salicylate 80  Gm.  2  oz.  av.  293  gr. 

Fluidextract  of  Cimicifuga 32  mils  l  fl.  oz.  12  min. 

Fluidextract  of  Gelsemium 16  mils  246  min. 

Potassium  Iodide 15  Gm.  219  gr. 

Purified  Talc 20  Gm.  292  gr. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1000  mils  2  pint9 

Dissolve  the  sodium  salicylate  and  potassium  iodide  in  800  mils 
[old  form  25  fl.  oz.  288  minims]  of  aromatic  elixir,  add  the  fluidextract s 
and  then  sufficient  aromatic  elixir  to  make  the  product  measure  1000 
mils  [old  form  2  pints].  Then  incorporate  the  purified  talc,  mix  and 
filter,  returning  the  first  portions  of  the  filtrate  until  it  passes  through 
clear.    Store  the  product  in  dark  amber-colored  bottles. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  STRYCHNIN/E   VALERATIS.    N   F.      Elixir   of   Strychnine 

Valerate 
[Elix.  Strych.  Valer.     Elixir  Strychnin.*;  Valkkianatis,  N".  F.  Ill] 

Metric  Old  form 

Strychnine  Valerate 0.175  Om.  2  5  gr 

Distilled  Water 5.000  mils  77      min. 

Tincture  of  Vanilla 1 5.000  mils  230      min. 

Compound  Tincture  of  Cudbear 1 5.000  mils  230      rain. 

Aromatic  Elixir,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Dissolve  the  strychnine  valerate  in  the  distilled  water,  with  the  aid 
of  heat,  mix  this  solution  thoroughly  with  900  mils  [old  form  28  fl.  oz. 
384  minims]  of  aromatic  elixir,  add  the  tinctures,  and  finally  sufficient 
aromatic  elixir  to  make  the  product  measure  1000  mils  [old  form  2 
pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  TARAXACI  COMPOSITUM.   N.  F.      Compound  Elixir  of 

Taraxacum 
[Elix.  Tarax.  Co.] 

Metric  Old  form 

Fluidextract  of  Taraxacum 35  mils  1  fl.  oz.  58  min. 

Fluidextract  of  Wild  Cherry 20  mils  5  fl.  dr. 

Fluidextract  of  Glycyrrhiza 60  mils  l  fl.  oz.  442  min. 

Tincture  of  Sweet  Orange  Peel 60  mils  1  fl.  oz.  442  min. 

Tincture  of  Cinnamon 30  mils  461  min. 

Compound  Tincture  of  Cardamom 30  mils  461  min. 

Aromatic  Elixir,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fluidextracts,  add  the  tinctures,  and  then  sufficient  aromatic 
elixir  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Allow 
it  to  stand  during  twelve  hours  and  filter. 

N.  F.  Preparations. — Elixir  Eriodictyi  Aromaticum ;  Elixir  Guaranae;  Elixir 
Humuli;  Elixir  Viburni  Opuli  Compositum. 

Average  dose. — 2  fluidrachms  (8  mils). 


ELIXIR  TERPINI  HYDRATIS.  N.  F.      Elixir  of  Terpin  Hydrate 
[Elix.  Terpin.  Hyd.] 

Metric  Old  form 

Terpin  Hydrate,  in  fine  powder 1 7.5  dm.  255  gr. 

Tincture  of  Sweet  Orange  Peel 20.0  mils  5  fl.  dr. 

Spirit  of  Bitter  Almond 5.0  mils  77  min. 

Alcohol 425.0  mils  13  fl.  oz.  288  min. 

Glycerin 400.0  mils  12  fl.  oz.  384  min. 

Syrup 1 00.0  mils  3  fl.  oz.  96  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  terpin  hydrate  in  the  alcohol,  add  successively  the  tinct- 
ure, spirit,  glycerin,  syrup  and  sufficient  distilled  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints]  and  filter. 

The  high  alcoholic  content  in  this  elixir  is  required  for  the  solution 
of  the  terpin  hydrate. 

N.  F.  Preparations. — Elixir  Terpini  Hydratis  et  Diacetylmorphinae;  Elixir  Terpini 
Hydratis  et  Codeina. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  TERPINI   HYDRATIS   ET  CODEIN/E.    N.  F.      Elixir  of   Terpin 

Hydrate  and  Codeine 
[Elix.  Terpin.  Hyd.  et  Codein.] 

Metric  Old  form 

Codeine 2  Gm.  29  gr. 

Elixir  of  Terpin  Hydrate,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 
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Dissolve  the  codeine  in  sufficient  of  the  elixir  to  measure  1000  mils 
[old  form  2  pints]  and  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  TERPINI  HYDRATIS  ET  DIACETYLMORPHINyE.  N.  F.      Elixir 

of  Terpin  Hydrate  and  Diacetylmorphine 

[Elix.  Terpin.  Hyd.  et  Diacetylmorph.     Elixir  Terpini  Htdratis  cum 

Heroina,  N.  F.  Ill] 

Metric  Old  form 

Diacetylmorphine  Hydrochloride 0.27  Gm.  4  gr. 

Elixir  of  Terpin  Hydrate,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  diacetylmorphine  hydrochloride  in  sufficient  of  the 
elixir  to  measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  TRIUM  BROMIDORUM.  N.  F.      Elixir  of  Three  Bromides 

[Elix.  Tri.  Brom.] 

Metric  Old  form 

Ammonium  Bromide 80  Gm.  2  (w.  av.  293  gr. 

Potassium  Bromide 80  Gm.  2  oz.  av.  293  gr. 

Sodium  Bromide 80  Gm.  2  os.  av.  293  gr. 

Cudbear 2  Gm.  29  gr. 

Compound  Elixir  of  Almond,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  bromide  in  800  mils  [old  form  25  fl.  oz.  288  minims]  of 
compound  elixir  of  almond,  add  the  cudbear  and  allow  the  mixture  to 
macerate  in  a  stoppered  bottle  for  six  hours,  with  occasional  shaking; 
then  add  sufficient  compound  elixir  of  almond  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

ELIXIR  VANILLINI  COMPOSITUM.  N.  F.     Compound  Elixir  of  Vanillin 

[Elix.  Vanil.  Co.] 

Metric  Old  form 

Compound  Spirit  of  Vanillin 20  mils  5  fl.  dr. 

Alcohol 80  mils  2  fl.  oz.  269  min. 

Glycerin 25  mils  384  min. 

Syrup 300  mils  9  fl.  oz.  288  min. 

Purified  Talc 20  Gm.  292  gr. 

Tincture  of  Caramel 20  mils  5  fl.  dr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  compound  spirit  of  vanillin  with  the  alcohol,  add  the  glyc- 
erin, and  then  the  syrup  and  555  mils  [old  form  17  fl.  oz.  365  minims]  of 
distilled  water,  in  several  portions,  shaking  the  mixture  thoroughly 
after  each  addition.  Then  add  the  tincture  of  caramel  and  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints].  Add  the  purified  talc  and  filter,  returning  the  first  portions  of 
the  filtrate  until  it  passes  through  clear.  This  preparation  offers  a 
pleasantly  flavored  vehicle  of  low  alcoholic  content. 
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ELIXIR  VIBURNI  OPULI   COMPOSITUM.  N.  F.     Compound    Elixir    of 

Viburnum  Opulus 
[Elix.  Viburn.  Opul.  Co.] 

Metric  Old  form 

Fluidextract  of  Viburnum  Opulus 75  mils  2  fl.  oz.  192  min. 

Fluidextract  of  Trillium 1  50  mils  4  fl.  oz.  384  min. 

Fluidextract  of  Aletris 75  mils  2  fl.  oz.  192  min. 

Compound  Elixirof  Taraxacum,  a  sufficient  quantity, , 

To  make 1 000  mils  2  pints 

Mix  the  fluidextracts  with  the  elixir;  allow  the  mixture  to  stand 
during  twelve  hours  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  VIBURNI   PRUNIFOLIL   N.  F.      Elixir  of  Viburnum  Prunifolium 
[Elix.  Viburn.  Prun.     Elixir  of  Black  Haw] 

Metric  Old  form 

Fluidextract  of  Viburnum  Prunifolium 125  mils  4  fl.  oz. 

Compound  Tincture  of  Cardamom 75  mils  2  fl.  oz.  192  min. 

Aromatic  Elixir,  a  sufficient  quantity,- 


To  make 1000  mils  2  pints 

Mix  them,  allow  the  product  to  stand  during  twelve  hours  and  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 


ELIXIR  ZINCI  VALERATIS.   N.  F.      Elixir  of  Zinc  Valerate 
[Elix.  Zinc.  Valer.     Elixir  Zinci  Valerianatis,  N.  F.  Ill] 

Metric  Old  form 

Zinc  Valerate 1 7.5  dm.     255      gr. 

Citric  Acid 56.0  Qm.         l      oz.  av.  380  gr. 

Alcohol 125.0  mils        4      fl.  o«. 

Spirit  of  Bitter  Almond 10.0  mils        2H  A   dr. 

Compound  Tincture  of  Cudbear 1 5.0  mils     230      min. 

Stronger  Ammonia  Water, 

Distilled  Water, 

Aromatic  Elixir,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Neutralize  the  citric  acid  with  the  stronger  ammonia  water  and  add 
sufficient  distilled  water  to  make  100  mils  [old  form  3  fl.  oz.  96  minims] 
of  solution.  Add  250  mils  [old  form  8  fl.  oz.]  of  aromatic  elixir  and 
the  alcohol,  and  dissolve  the  zinc  valerate  in  this  mixture.  Then  add 
the  spirit  of  bitter  almond,  the  compound  tincture  of  cudbear,  and 
finally  sufficient  aromatic  elixir  to  make  the  product  measure  1000 
mils  [old  form  2  pints]  and  filter. 


Average  dose. — 1  fluidrachm  (4  mils). 


Cordialia     Cordials 


Cordials  as  a  class  are  closely  related  to  the  elixirs,  being  pleas- 
antly flavored  preparations  intended  for  internal  administration.  Only 
one  representative  of  this  class  is  recognized.     It  is  as  follows: 
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CORDIALE  RUBI   FRUCTUS.   N.  F.      Blackberry  Cordial 
[Cord.   Rubi   FrucL] 

Metric  Old  form 

Saigon  Cinnamon,  in  No.  40  powder 20  Gm.  292  gr. 

Clove,  in  No.  40  powder 5  dm.  73  gr. 

Myristica,  in  No.  40  powder 5  Gm.  73  gr. 

Purified  Taic 8  Gm.  i  n  gr. 

Syrup  of  Blackberry  Fruit, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Pack  the  mixed  drugs  firmly  in  a  cylindrical  glass  percolator  and 
pour  on  diluted  alcohol  until  the  percolate  measures  250  mils  [old  form 
8  fl.  oz.];  to  this  add  sufficient  syrup  of  blackberry  fruit  to  make  the 
product  measure  1000  mils  [old  form  2  pints],  mix,  add  the  purified 
talc  and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

QUESTIONS  ON  ALCOHOLIC  SOLUTIONS 

In  pharmacy,  what  are  spirits?    (See  page  382.) 

In  how  many  different  ways  are  the  spirits  made? 

How  many  are  official  in  the  U.  S.  P.?    How  many  in  the  N.  F.? 

What  is  the  most  usual  method  of  making  them? 

How  many  of  them  are  made  in  this  way? 

In  making  spirits,  what  is  the  object  of  maceration? 

What  spirit,  formerly  official,  was  made  by  gaseous  solution?    Which  official  spirit 

involves  a  chemical  reaction? 
What  formerly  official  spirits  were  made  by  distillation? 
Where  spirits  can  be  made  either  by  distillation  or  by  solution,  which  is  the  better 

process,  and  why? 
Give  the  formula  and  process  for  making  spirit  of  ether. 
What  is  the  official  name  in  Latin  and  in  English  and  the  synonym? 
What  is  spirit  of  nitrous  ether? 
How  much  ethyl  nitrite  should  it  contain? 

What  is  the  formula  in  symbols  and  molecular  weight  of  ethyl  nitrite? 
How  is  ethyl  nitrite  produced? 
What  is  its  popular  name  or  synonym? 
How  should  this  spirit  be  preserved  and  why? 
What  is  aromatic  spirit  of  ammonia? 
How  is  it  prepared? 
Why  are  the  ammonium  carbonate  and  ammonia  water  allowed  to  stand  for  twelve 

hours  before  adding  to  the  alcohol? 
What  is  the  Latin  name  of  spirit  of  bitter  almond? 
How  is  it  made?    For  what  is  it  used? 
Give  the  official  name,  formula,  and  method  for  making  spirit  of  anise.    Compound 

spirit  of  orange.    Spirit  of  camphor.    Spirit  of  chloroform.    Spirit  of  cinnamon. 
How  much  camphor  should  be  present  in  the  spirit?     Describe  the  assay  process 

for  this  spirit. 
What  is  the  Latin  name  of  spirit  of  nitroglycerin?    What  are  the  synonyms? 
How  much  nitroglycerin  does  it  contain? 
What  is  the  chemical  name  of  nitroglycerin? 
Why  should  great  care  be  exercised  in  using  this  preparation?     What  should  be 

done  if  it  is  spilled?    Why? 
What  is  the  specific  gravity  of  spirit  of  nitroglycerin?     How  is  spirit  of  juniper 

prepared?    Compound  spirit  of  juniper?    Spirit  of  Lavender? 
Give  the  formula  and  method  for  preparing  spirit  of  peppermint. 
Give  the  formula  and  method  for  preparing  spirit  of  spearmint. 
How  is  spirit  of  formic  acid  made?    What  is  its  synonym? 

What  is  "Hoffmann's  Anodyne"?   How  does  it  differ  from  "Hoffmann's  drops"? 
Name  the  ingredients  in  anisated  spirit  of  ammonia;  in  compound  spirit  of  carda- 
mom.    What  are  the  preparations  made  from  the  latter  spirit? 
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What  are  the  common  names  by  which  compound  spirit  of  myrcia  and  perfumed 
spirit  are  sold? 

What  are  elixirs? 

Why  should  care  be  taken  in  selecting  the  flavoring  ingredients? 

What  is  aromatic  elixir  used  for? 

How  is  it  made? 

What  is  the  formula  for  elixir  of  glycyrrhiza?    For  what  is  it  used? 

What  are  the  synonyms  for  elixir  of  glycyrrhiza? 

Name  all  of  the  elixirs  containing  bromides,  official  in  the  N.  F. 

What  is  the  dose  of  bromide  in  each  teaspoonful  of  these  elixirs? 

Why  do  these  elixirs  of  bromides  contain  small  percentages  of  alcohol? 

Why  is  ammonia  directed  to  be  in  excess  in  elixir  of  ammonium  valerate? 

What  are  the  uses  and  advantages  of  compound  elixir  of  almond? 

Name  the  several  elixirs  of  the  U.  S.  P.  and  N.  F.  which  are  available  for  the  physi- 
cian's use  as  vehicles  or  pleasantby  flavored  solvents,  in  prescription  writing. 

What  are  the  synonyms  for  red  aromatic  elixir  and  for  elixir  of  bitter  orange? 

How  is  elixir  of  bismuth  made? 

Name  the  several  elixirs  containing  buchu.    How  are  they  made? 

What  elixirs  containing  calcium  salts  are  official  in  the  N.  F.? 

What  are  the  advantages  and  uses  of  compound  spirit  of  cardamom  and  of  com- 
pound spirit  of  vanillin? 

Give  the  Latin  title  for  "laxative  elixir." 

Why  was  an  elixir  of  cinchona  alkaloid  introduced  into  the  N.  F.  replacing  the 
former  elixir  of  cinchona,  made  directly  from  the  bark? 

Name  the  N.  F.  elixirs  containing  cinchona  alkaloids. 

How  is  elixir  of  ferric  pyrophosphate,  quinine  and  strychnine  made?  Elixir  of  iron, 
quinine  and  strychnine? 

Name  the  ingredients  in  compound  elixir  of  formates. 

How  is  elixir  of  gentian  prepared? 

Gentian  preparations  usually  produce  a  black  color  when  mixed  with  ferric  salts; 
will  this  occur  in  the  elixir  of  gentian  and  iron? 

Name  the  ingredients  in  the  compound  elixir  of  glycerophosphates. 

How  is  elixir  of  pepsin  made?    Name  the  N.  F.  elixirs  containing  pepsin. 

What  is  the  common  name  for  compound  elixir  of  pepsin  and  rennin? 

Name  the  ingredients  in  this  elixir. 

How  much  phosphorus  is  contained  in  a  teaspoonful  of  elixir  of  phosphorus?  How 
is  it  made? 

How  is  elixir  of  terpin  hydrate  made?     Why  is  this  elixir  so  strongly  alcoholic? 

What  amount  of  heroin  is  present  in  each  teaspoonful  of  elixir  of  terpin  hydrate 
and  diacetylmorphine?  How  much  codeine  in  a  teaspoonful  of  elixir  of  terpin 
hydrate  and  codeine? 

How  much  of  the  combined  bromides  in  each  teaspoonful  of  elixir  of  three  bromides? 

Name  the  ingredients  in  blackberry  cordial. 


CHAPTER    XXIV 
ETHEREAL   SOLUTIONS 

Collodia     Collodions 

Collodions  are  liquid  preparations  intended  for  external  use,  having 
for  their  base  a  solution  of  pyroxylin,  or  gun-cotton,  in  a  mixture  of 
ether  and  alcohol.  (For  a  description  of  the  properties  of  pyroxylin 
see  Part  IV.)  Collodions  are  applied  to  the  skin  by  means  of  a  soft 
brush,  and  when  the  ether  and  alcohol  evaporate,  a  film  is  left  on  the 
surface,  which  either  acts  as  a  protection  or  brings  a  medicating  agent 
in  contact  with  the  epidermis.  Three  collodions  are  official  in  the 
U.  S.  P.  IX  mdfive  in  the  N.  F.  IV. 

Collodions  of  the  U.  S.  P.  IX 


Title 


Ingredients 


Method  of  Preparation 


Collodium 


Cantharida- 
tum 


Flexile 


40     Gm.     Pyroxylin;     750     mils 
Ether;  250  mils  Alcohol 


60  Gm.  Cantharides,  in  fine  pow- 
der; 5  mils  Glacial  Acetic  Acid; 
85  Gm.  Flexible  Collodion; 
Acetone,  enough  to  make  100 
Gm. 


950    Gm.     Collodion;    20    Gm. 
Camphor;  30  Gm.  Castor  Oil 


Shake  the  Pyroxylin  with  the  Alcohol  in  a 
bottle,  add  the  Ether  and  again  shake  the 
mixture  until  solution  results.  Stand  it 
aside  until  clear  and  decant  the  clear 
portion 

Macerate  the  Cantharides  with  55  mils  of 
Acetone  and  the  Glacial  Acetic  Acid  during 
24  hours,  in  a  closely  covered  container. 
Then  percolate  with  Acetone  until  the 
Cantharides  is  exhausted.  Evaporate  the 
percolate  on  a  water  bath  to  15  Gm.  and 
mix  this  with  the  Flexible  Collodion. 
Decant  the  clear  liquid  after  the  sediment 
has  deposited 

Weigh  the  ingredients  successively  into  a 
tared  bottle  and  shake  the  mixture  until 
the  Camphor  dissolves 


Collodions  of  the  N.  F.  IV 


Title 

Ingredients 

Method  of  Preparation 

Collodium  Iodi 

5  Gm.  Iodine;  95  Gm.  Flexible 

Dissolve  the  Iodine  in  the  Collodion,  in  a 

Collodion 

bottle,  by  agitation 

Iodoformi 

5  Gm.  Iodoform;  95  Gm.  Flexible 

Dissolve  the  Iodoform  in  the  Collodion,  in  a 

Collodion 

bottle,  by  agitation 

Salicylici 

11   Gm.   Salicylic   Acid;    10  Gm. 

Dissolve    the    Salicylic    Acid    in    75    mils    of 

Composi- 

Fluidextract  of  Cannabis;  Flex- 

Flexible  Collodion,    add    the    Fluidextract 

tum 

ible  Collodion,  enough  to  make 

and  enough  of  the  Collodion  to  make  100 

100  Gm. 

Gm. 

Stypticum 

20   Gm.    Tannic    Acid;    80   Gm. 

Dissolve  the  Tannic  Acid  in  the  Collodion, 

Flexible  Collodion 

in  a  bottle,  by  agitation 

Tiglii 

10    Gm.    Croton    Oil;    90    Gm. 
Flexible  Collodion 

Mix  them 

COLLODIUM.  U.S.     Collodion 
[Collod.] 

Metric 

Pyroxylin 40  Qm. 

Ether 750  mils 

Alcohol 250  mils 

To  make  about 1000  mils 


Old  form 
1  oi.  av.  147  gr. 
24  fl.  oi. 
8  fl.  oi. 

2  pints 

427 
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Add  the  alcohol  to  the  pyroxylin  contained  in  a  suitable  bottle, 
shake  the  mixture  thoroughly,  then  introduce  the  ether,  and  again 
shake  the  mixture  until  the  pyroxylin  is  dissolved.  Cork  the  bottle 
well  and  set  it  aside  until  the  liquid  becomes  clear.  Finally  decant 
the  clear  portion  from  any  sediment  which  may  have  deposited,  and 
transfer  it  to  containers  which  must  be  well  closed. 

Keep  the  collodion  in  a  cool  place  remote  from  fire. 

Official  Description. — A  clear,  or  slightly  opalescent,  syrupy  liquid;  colorless,  or 
slightly  yellowish. 

Odor,  Taste  and  Reaction. — It  has  the  odor  of  ether;  is  highly  inflammable,  and  when 
exposed  to  the  air  in  a  thin  layer  it  leaves  a  transparent,  tenacious  film;  shaken  with 
an  equal  volume  of  distilled  water,  the  aqueous  liquid  is  not  acid_,to  litmus. 

Specific  aravity.— 0.705  to  0.775  at  25°  C.  (77°  F.) 

Tests  for  Identity. — When  mixed  with  an  equal  volume  of  distilled  water,  a  viscid, 
Btringy  mass  separates. 

Assay. — Introduce  about  10  mils  of  Collodion  into  a  flask;  stopper  and  weigh  accur- 
ately, then  warm  it  on  a  water  bath  and  add  10  mils  of  distilled  water,  drop  by  drop, 
with  constant  stirring.  Evaporate  the  mixture  on  a  water  bath  and  dry  the  residue  to 
constant  weight  at  110°C.  (230°  F.).  The  pyroxylin  so  obtained  corresponds  to  not  less 
than  5.1  per  cent,  of  the  Collodion  taken,  equal  to  about  4  Gm.  of  pyroxylin  in  100  mils 
of  Collodion  at  25°  C.  ( 77°F. ) .  The  pyroxylin  obtained  burns  rapidly,  with  a  yellow  flame. 

U.  S.  P.  Preparation. — Collodium  Flexile. 

COLLODIUM  CANTHARIDATUM.   U.  S.     Cantharidal   Collodion 
[Collod.  Canth.     Blistering  Collodion    Vesicating  Collodion! 

Metric  Old  form 

*Cantharides,  in  fine  powder 60  Gm.  2  or.  av.  51  gr. 

dlacial  Acetic  Acid 5  mils  81  min. 

Flexible  Collodion 85  Gm.  2  o«.  av.  437  min. 

Acetone,  a  sufficient  quantity, 

To  make 100  Qm.  3  o«.  av.  231  gr. 

Mix  the  cantharides  with  55  mils  [old  form  1  fl.  oz.  413  minims]  of 
acetone,  to  which  the  glacial  acetic  acid  has  been  added,  and  set  the 
mixture  aside  in  a  closely-covered  container  for  twenty-four  hours. 
Then  transfer  it  to  a  percolator  and  continue  the  percolation  with 
acetone  until  the  drug  is  practically  exhausted.  Reduce  the  percolate 
by  distillation  on  a  water  bath,  in  a  tared  flask  to  15  Gm.  [old  form 
230  grains]  and,  when  cold,  dissolve  this  concentrated  extract  in  85 
Gm.  [old  form  2  oz.  av.  437  min.]  of  flexible  collodion.  Finally  allow 
the  solution  to  stand  for  several  hours,  and  decant  the  clear  liquid 
from  any  sediment  which  may  have  deposited,  and  transfer  the 
product  to  containers,  which  must  be  well-closed. 

Keep  Cantharidal  Collodion  in  a  cool  place,  remote  from  fire. 

COLLODIUM  FLEXILE.  U.  S.      Flexible  Collodion 
[Collod.  Flex.] 

Metric  Old  form 

♦Collodion 950  Om.  33  ob.  av.  223  gr. 

Camphor 20  Om.  309  gr. 

Castor  Oil 30  Om.  l  o«.  av.  25  gr. 

To  make 1000  Gm.  35  o».  av.  120  gr. 

Weigh  the  ingredients,  successively,  into  a  tared  bottle  and  shake 
the  mixture  until  the  camphor  is  dissolved.  Keep  the  product  in  well- 
closed  containers,  in  :i  cool  place,  remote  from  fire. 

U.  S.  P.  Preparation.  — Collodium  Cantharidatum. 

N.  F.  Preparations.  Collodium  lodi;  Collodium  Iodoformi;  Collodium  Sali- 
cylici  Compositum;  Collodium  Stypticum;  Collodium  Tiglii. 
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COLLODIUM   101)1.   N.  F.      Iodine  Collodion 
[Collod.  Iodi] 

Metric  Old  form 

Iodine,  reduced  to  powder 5  Gm.  87>$  gr. 

Flexible  Collodion 95  Qtn.  3  o».  av.  350     gr. 

To  make 1 00  Gm.  4  oz.  av. 

Add  the  iodine  to  the  flexible  collodion  in  a  bottle  and  agitate  the 
mixture  frequently  until  the  iodine  is  dissolved. 


COLLODIUM  IODOFORMI.  N.  F.      Iodoform  Collodion 
[Collod.  lodof.  ] 

Metric  Old  form 

Iodoform,  in  fine  powder 5  Gm.  87 y2  gr. 

Flexible  Collodion 95  Gm.  3  oz.  av.  350      gr. 

To  make 1 00  Gm.  4  oz   av. 

Add  the  iodoform  to  the  flexible  collodion  in  a  bottle  and  agitate 
the  mixture  until  the  iodoform  is  dissolved. 


COLLODIUM  SALICYLICUM  COMPOSITUM.    N.  F.     Compound  Salicylic 

Collodion 

[Collod.  Salicyl.  Co.] 

Metric  Old  form 

Salicylic  Acid 11  0m.  192^  gr. 

Fluidextract  of  Cannabis 10  Gm.  175     gr. 

Flexible  Collodion,  a  sufficient  quantity, 

To  make 100  Gm.  4  oz.  av. 

Dissolve  the  salicylic  acid  in  75  Gm.  [old  form  3  oz.  av.]  of  flexible 
collodion  in  a  tared  bottle.  Add  the  fluidextract  of  cannabis  and 
finally  enough  flexible  collodion  to  make  the  product  weigh  100  Gm. 
[old  form  4  oz.  av.]. 


COLLODIUM  STYPTICUM.   N.  F.      Styptic  Collodion 

(Replacing  U.  S.  P.  VIII) 

[Collod.  Stypt.] 

Metric  Old  form 

Tannic  Acid 20  Gm.  350      gr. 

Flexible  Collodion 80  Gm.  3  o».  av.  87}^  sr. 


To  make 1 00  Gm.  4  oz.  av. 

Add  the  tannic  acid  to  the  flexible  collodion  in  a  bottle  and  agitate 
the  mixture  until  the  tannic  acid  is  dissolved. 


COLLODIUM  TIGLII.  N.  F.      Croton  Oil  Collodion 
[Collod.  Tiglii] 

Metrio  Old  form 

Croton  Oil 10  0m.  175      gr. 

Flexible  Collodion 90  0m.  3  oi.  av.  262  \4  gr. 

To  make 1 00  Gm.  4  oz.  av. 

Mix  them. 


CHAPTER    XXV 

OLEAGINOUS  SOLUTIONS  OR  EXTERNAL  APPLICATIONS 

Linimenta     Liniments 

These  are  solutions  or  mixtures  of  various  substances  in  oily  or  alco- 
holic liquids,  intended  for  external  application,  and  usually  applied 
with  friction  and  rubbing  of  the  skin.  There  are  eight  liniments  official 
in  the  U.  S.  P.  IX  and  nine  in  the  N.  F.  IV,  of  which  three  are  made 
with  a  fixed  oil  as  the  vehicle,  ten  with,  alcohol  as  the  principal  vehicle, 
and  four  contain  oil  of  turpentine.    They  are  classified  as  follows : 

Liniments  of  the  U.  S.  P.  IX 


Name 

Vehicle 

Proportions 

Process 

Linimentum 

Oil 

250   mils   Ammonia   Water;   750 

Shake  the  Ammonia  Water  with 

Ammonite 

mils  Sesame  Oil 

the  Oil  until  a  uniform  mixture 
is  obtained 

Calcis 

Oil 

Equal  volumes  Lime  Water  and 
Linseed  Oil 

Mix  them  by  agitation  in  a  bottle 

Camphora? 

Oil 

It  yields  from   19.5  to  20.5  per 

Heat   the   Oil   in    a   bottle   on    a 

cent,   of   Camphor.      200  Gm. 

water  bath,  introduce  the  Cam- 

Camphor;   800    Gm.    Cotton- 

phor, in  coarse  powder,  stopper. 

seed  Oil 

and,  without  further  heating, 
agitate  until  the  Camphor  is 
dissolved 

Belladonnee 

Alcohol 

50  Gm.    Camphor;    Fluidextract 

Dissolve  the  Camphor  in  800  mile 

of  Belladonna  Root,  enough  to 

of    the    Fluidextract    and    add 

make  1000  mils 

enough  of  the  letter  to  make 
1000  mils 

Chloro- 

Alcohol 

300    mils   Chloroform;    700    mils 

Mix  them 

formi 

Soap  Liniment 

Saponia 

Alcohol 

60  Gm.  Granulated  Soap;  45  Gm. 

Dissolve  the  Camphor  and  Oil  in 

Camphor;  10  mils  Oil  of  Rose- 

the   Alcohol,    add    the    Soap, 

mary;  700  mils  Alcohol;  Water, 

granulated    or    powdered,    mix 

enough  to  make  1000  mils 

well  and  then  add  enough 
Water  to  make  1000  mils. 
Agitate  until  the'Soap  dissolves 
and  filter  after  standing  24 
hours 

Saponis 
Mollis 

Alcohol 

650  Gm.  Soft  Soap;  20  mils  Oil 

Mix    the    Oil    with    300    mils    of 

of  Lavender;  Alcohol,  enough 

Alcohol,  dissolve  the  Soft  Soap 
in  this  liquid,  by  agitation,  ana, 

to  make  1000  mils 

after  24   hours,   filter  and  add 

enough   Alcohol   to  make   1000 

Terebin- 

Oil  of  Tur- 

650 Gm.  Rosin  Cerate;  350  Gm. 

Dissolve  the  melted  Ceratein  the 

thina? 

pentine 

Oil  of  Turpentine 

Oil  of  Turpentine 

Liniments  of  the  N.  F.  IV 


Title 

Vehicle 

Ingredients 

Method  of  Preparation 

Liniment  um 

Alcohol 

15  mils  Fluidextract  of  Annnie; 

Mix  them 

tooniti 

M)      mils      Alcohol;      1  L'.">      mils 

et  Chlo- 

Chloroform;    750     mils     Soup 

roform! 

l.imiiH'Iit 

Ammonii 

Alcohol 

4    Gm.    Iodine;    15    mils    Oil    of 

Dissolve  the  Iodine,  the  Oils  and 

Iodidi 

Rosemary;  15  mils  Oil  of  Lav- 

the    Camphor   in    750    mils   of 

iinler;   A2  Gni.    Camphor;    110 

Alcohol;     add     the     Ammonia 

mils  Ammonia  Wat  it  ;  Alcohol, 

Water  and  enough   Alcohol   to 

enough  to  make  1000  mils 

make   1000  mils  and  filter 

430 
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Liniments  of  the  N.  F.  IV — Continued 


Title 


Linimentum 
Baponato- 
Caniphor 
atum 


Saponis 
Mollis 
Composi- 
turn 


Sinapis 
Composi- 

tum 


Tiglii 

Opii  Com- 
positum 


Terebinth- 
ins  Acet- 
icum 


Tiglii  Com- 
positum 


Vehicle 


Alcohol 


Alcohol 


Alcohol 


Alcohol 


Oil    of  Tur- 
pentine 


Oil  of  Tur- 
pentine 


Oil  of  Tur- 
pentine 


Ingredients 


10  Gm.  Monohydrated  Sodium 
Carbonate;  50  Gm.  Stearic 
Acid;  100  mils  Water;  25  Gm. 
Camphor;  3  mils  Oil  of  Thyme; 
6  mils  Oil  of  Rosemary;  50  mils 
Ammonia  Water;  Alcohol, 
enough  to  make  1000  mils 


150  Gm.  Soft  Soap;  20  mils  Oil 
of  Cade;  Alcohol,  enough  to 
make  1000  mils 


30  mils  Volatile  Oil  of  Mustard; 
200  mils  Fluidextract  of  Meze- 
reum;  60  Gm.  Camphor;  150 
mils  Castor  Oil;  Alcohol, 
enough  to  make  1000  mils 

13  mils  Croton  Oil;  43  mils  Oil  of 
Cajuput;  44  mils  Alcohol 

100  mils  Tincture  of  Opium;  17.5 
Gm.  Camphor;  25  mils  Oil  of 
Peppermint;  250  mils  Alcohol; 
50  mils  Fresh  Egg  Albumen; 
350  mils  Ammonia  Water;  220 
mils  Oil  of  Turpentine 

400  mils  Oil  of  Turpentine;  16 
mils  Oil  of  Lemon;  80  mils 
Acetic  Acid;  Hen's  Egg  and 
Rose  Water,  each,  enough  to 
make  1000  mils 


20  mils  Croton  Oil;  20  mils  Oil  of 
Sassafras;  20  mils  Oil  of  Tur- 
pentine; 40  mils  Olive  Oil 


Process 


Dissolve  the  Sodium  Carbonate 
in  the  hot  Water,  add  200  mils 
of  Alcohol  and  the  Stearin  Acid 
and  warm  until  solution  re- 
sults. Then  add  the  Oils  and 
Camphor  dissolved  in  500  mils 
of  Alcohol,  then  the  Ammonia 
Water  and  enough  Alcohol  to 
make  1000  mils.  Filter  while 
hot 

Soften  the  Soap  by  heating  it  on 
a  water  bath.  Mix  it,  without 
further  heat,  with  750  mils  of 
Alcohol  and  when  cold,  add  the 
Oil  of  Cade.  Finally  filter  and 
add  enough  Alcohol  to  make 
1000  mils 

Dissolve  the  Camphor  in  the 
Alcohol,  add  the  Fluidextract, 
the  Oil  of  Mustard,  the  Castor 
Oil,  and  enough  Alcohol  to 
make  1000  mils 

Mix  them 

Mix  the  Albumen  with  the  Am- 
monia Water  and  gradually  add 
the  Oil  of  Turpentine.  Shake 
the  mixture  thoroughly,  add 
the  Camphor  and  Oil  of  Pep- 
permint in  the  Alcohol,  and 
finally  the  Tincture  of  Opium 

Thoroughly  mix  the  contents  of 
two  Fresh  Eggs,  and  the  Yolks 
of  two  others,  with  the  Oil  of 
Turpentine  and  the  Oil  of 
Lemon.  Then  incorporate  the 
Acetic  Acid  and  enough  Rose 
Water    to  make  1000  mils 

Mix  them 


Unofficial  Liniments 


Title 


Linimentum 
Aconiti. 
Br. 


Camphors 
Ammonia- 
turn.     Br. 


Hydrargyri. 
Br. 

Opii.    Br. 

Potassii     Io- 
didi     cum 
Sap  one. 
Br. 


Ingredients 


100  mils  contains  0.2  Gm.  of 
ether-soluble  alkaloids  of  Aco- 
nite Root  and  3  Gm.  of  Cam- 
phor; 500  Gm.  Aconite  Root, 
No.  40  powder;  Camphor  and 
Alcohol,  each,  a  sufficient 
quantity 

125  Gm.  Camphor;  5  mils  Oil  of 
Lavender;  250  mils  Strong  So- 
lution of  Ammonia  (32.5  per 
cent.);  Alcohol,  enough  to 
make  1000  mils 

50  Gm.  Ointment  of  Mercury;  40 
mils  Solution  of  Ammonia;  80 
mils  Liniment  of  Camphor 

500  mils  Tincture  of  Opium;  500 
mils  Liniment  of  Soap 

40  Gm.  Curd  Soap;  30  Gm.  Po- 
tassium Iodide;  20  mils  Glyc- 
erin; 2  mils  Oil  of  Lemon;  200 
mils  Distilled  Water 


Method  of  Preparation 


Percolate  the  Aconite  Root  with  90  per  cent. 
Alcohol  until  exhausted.  Reserve  the  first 
750  mils  of  percolate,  evaporate  the  re- 
mainder, dissolve  the  evaporated  portion 
in  the  reserve  and  assay.  Then  add  suffi- 
cient Camphor  and  Alcohol  to  produce  a 
Liniment  of  the  required  standard 

Dissolve  the  Camphor  and  the  Oil  of  Laven- 
der in  600  mils  of  Alcohol,  add  the  Strong 
Solution  of  Ammonia  gradually  and  Alco- 
hol to  make  1000  mils  and  shake  until  a 
clear  solution  is  formed 

Add  the  Solution  of  Ammonia  to  the  Lini- 
ment of  Camphor  and  triturate  the  Oint- 
ment of  Mercury  with  the  mixture 

Mix,  set  aside  for  a  few  days,  and  filter 

Dissolve  the  Soap,  with  the  aid  of  a  gentle 
heat,  in  the  Glycerin  and  Water,  restoring 
any  Water  lost  through  evaporation;  add 
the  solution  to  the  powdered  Potn>.-iuin 
Iodide  in  a  mortar  and  triturate  until  cold. 
set  aside  for  an  hour,  and  then  incorporate 
the  Oil  of  Lemon 


432     OLEAGINOUS  SOLUTIONS  OR  EXTERNAL  APPLICATIONS 

LINIMENTUM  AMMONI/E.  U.  S.      Ammonia  Liniment 
[Lin.  Ammon.     Volatile  Liniment     Hartshorn  Liniment] 

Metric  Old  form 

♦Ammonia  Water 250  mils  8  fl.  oi. 

Sesame  Oil 750  mils  24  fl.  o». 

To  make 1 000  mils  2  pints 

Agitate  the  ammonia  water  with  the  sesame  oil  until  a  uniform  mixt- 
ure is  obtained. 


LINIMENTUM  BELLADONN/E.  U.  S.      Belladonna  Liniment 
[Lin.  Bellad.] 

Metric  Old  form 

♦Camphor 50  dm.  180  gr. 

Fluidextract  of  Belladonna  Root,  a  sufficient  quantity, 


To  make 1000  mils  8  fl.  oi. 

Dissolve  the  camphor  in  about  800  mils  [old  form  25}^  fl.  oz.]  of  the 
fluidextract,  and  then  add  enough  of  the  latter  to  make  the  product 
measure  1000  mils  [old  form  2  pints].    Mix  thoroughly. 


LINIMENTUM  CALCIS.  U.  S.     Lime  Liniment 
[Lin.  Calc.     Carron  Oil] 

Metric  Old  form 

♦Solution  of  Calcium  Hydroxide 500  mils  l'pint 

Linseed  Oil 500  mils  1  pint 


To  make '. 1000  mils  2  pints 

Mix  them  by  agitation. 

LINIMENTUM  CAMPHOR/E.  U.  S.     Camphor  Liniment 
[Lin.  Camph.     Camphorated  Oil] 

One  hundred  grammes  of  Liniment  of  Camphor  yields  not  less  than 
19.5  Gm.  nor  more  than  20.5  Gm.  of  camphor.  This  preparation  is 
not  intended  for  hypodermic  use. 

Metrio  Old  form 

♦Camphor,  in  coarse  powder 200  Gm.  2  oi.  av. 

Cottonseed  Oil 800  Qm.  8  os.  av. 

To  make 1 000  Om.  10  o».  av. 

Introduce  the  cottonseed  oil  into  a  suitable  flask  or  bottle,  heat  it 
on  a  water  bath,  introduce  the  camphor  and  stopper  the  container 
securely.  Dissolve  the  camphor  by  agitation  without  the  further  appli- 
cation of  heat. 

Assay.-  -Weigh  25  Ora.  nf  Camphor  Liniment  into  a  tared  150-mil  flask  and  connect 
this  flask  with  ■  Mil)  mu  distillation  flask  containing  275  mils  of  alcohol.  Adjust  the 
tu }>«•  from  the  distillation  flask  so  that  it   reaches  to  within  0.5  em.  of  the  bottom  of  the 

flask  oontaining  the  Liniment  and  oonnecl  the  latter  Baal  with  ■  condenser.  Now 
heat  both  flaaki  on  sand  bathi  and  regulate  the  temperature  so  that  the  alcohol  vapors 
will  pass  rapidlv  through  the  Liniment  without  condensing.  Receive  the  distillate  in  a 
flask  graduated  to  250  mils  and  continue  the  distillation  until,  at  25°  C.  (77°  F.),  the 
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distillate  measures  250  mils.  Fill  a  200-mm.  polariscope  tube  with  the  distillate  and 
take  the  mean  of  four  or  more  readings  of  the  rotation,  beginning  at  zero  each  time. 
The  temperature  correction  for  each  degree  is  half  a  minute  additive  if  above,  sub  trac- 
tive.if  below  25°  C.  (77°  F.).  Place  about  20  Gm.  of  the  Camphor  Liniment  in  an 
evaporating  dish,  9  cm.  in  diameter,  and  cover  it  with  an  inverted  funnel  8  crn.  in  diameter. 
Place  the  dish  on  wire  gauze,  10  cm.  above  a  Bunsen  burner  having  a  flame  4  cm.  high. 
When  the  camphor  hasall  sublimed,  dissolve  0.5  Gm.  of  the  Sublimate  in  sufficient  alcohol 
to  make  exactly  25  mils  at  25°  C.  (77°  F.)  and  take  the  mean  of  four  or  more  polariscope 
readings  as  before.  The  minutes  of  rotation  of  the  distillate  divided  by  the  minutea 
of  rotation  of  the  control  test  just  made,  and  this  multiplied  by  20,  will  give  the  number 
of  grammes  of  camphor  in  100  Gm.  of  Camphor  Liniment. 

N.  F.  Preparation. — Ceratum  Camphorae. 


LINIMENTUM  CHLOROFORMI.   U.S.  Chloroform   Liniment 
[Lin.  Chlorof.] 

Metric  Old  form 

♦Chloroform 300  mils  '  9H  fl.  oi. 

Soap  Liniment 700  mils  22 } -2  fl.  oz. 

To  make 1 000  mils  2  pints 

Mix  them  by  agitation. 


LINIMENTUM   SAPONIS.  U.S.     Soap   Liniment 
[Lin.  Sapon.     Liquid  Opodeldoc] 

Metric  Old  form 

♦Soap,  dried  and  granulated  or  powdered 60  Gm.        2      ok  av. 

Camphor,  in  small  pieces 45  Gm.        l      0z.  av.  220  gr. 

Oil  of  Rosemary 10  mils  154      min. 

Alcohol 700  mils  22H  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  camphor  and  the  oil  of  rosemary  in  the  alcohol,  add  the 
soap  and  sufficient  water  to  make  the  product  measure  1000  mils  [old 
form  2  pints].  Agitate  the  mixture  until  the  soap  is  dissolved,  set  it 
aside  in  a  cool  place  for  twenty-four  hours,  and  then  filter. 

Only  the  best  grade  of  Castile  Soap  should  be  used ;  soaps  made  from 
animal  oils  will  cause  gelatinization.  If  soap  shavings  from  bar  soap 
are  used,  dry  thoroughly  and  then  run  through  a  mill  or  grater,  if  the 
U.  S.  P.  process  is  to  be  followed. 

U.  S.  P.  Preparation. — Linimentum  Chloroformi. 

N.  F.  Preparation. — Linimentum  Aconiti  et  Chloroformi. 


LINIMENTUM  SAPONIS  MOLLIS.  U.  S      Liniment  of  Soft  Soap 
[Lin.  Sapon.  Moll.     Tincture  of  Green  Soap] 

Metric  Old  form 

*Soft  Soap 650  Gm.  21.4  oz.  av. 

Oil  of  Lavender 20  mils  5      fl  dr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  oil  of  lavender  with  300  mils  [old  form  ^]/2  fl.  oz.]  of  alcohol, 
dissolve  in  this  the  soft  soap  by  stirring  or  agitation,  and  set  the  solu- 
28 
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tion  aside  for  twenty-four  hours.  Then  filter  it  through  paper,  adding 
sufficient  alcohol  to  make  the  product  measure  1000  mils  [old  form  2 
pints]. 

LINIMENTUM  TEREBINTHIN/E.  U.S.     Turpentine  Liniment 
[Lin.  Terebinth.     Kentish's  Ointment] 

Metric  Old  form 

♦Rosin  Cerate 650  dm.  13  oz.  av. 

Oil  of  Turpentine 350  Gm.  7  oz.  av. 

To  make 1000  (3m.  20  oz.  av. 

Dissolve  the  rosin  cerate,  previously  melted  in  a  dish  on  a  water 
bath,  in  the  oil  of  turpentine,  and  mix  them  thoroughly. 

LINIMENTUM  ACONITI   ET  CHLOROFORMI.   N.  F.      Liniment   of 

Aconite  and  Chloroform 

[Lin.  Aconit.  et  Chlorof.] 

Metric  Old  form 

Fluidextract  of  Aconite 45  mils  1  fl.  oz.    211  min. 

Alcohol 80  mils  2  fl.  oz.    269  min. 

Chloroform 125  mils  4  fl.  oz. 

Soap  Liniment 750  mils  24  fl.  oz. 


To  make 1000  mils  2  pints 

Mix  them. 

LINIMENTUM  AMM0NII  IODIDI.  N.  F.      Liniment  of  Ammonium  Iodide 

[Lin.  Ammon.  Iod.] 

Metric  Old  form 

Iodine 4  Gm.  58  gr. 

Oil  of  Rosemary 15  mils  230  min. 

Oil  of  Lavender 15  mils  230  min. 

Camphor 32  Gm.  l  oz.  av.    30  gr. 

Ammonia  Water 110  mils  3  fl.  oz.    250  min. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pinta 

Dissolve  the  iodine,  the  oils,  and  the  camphor  in  750  mils  [old  form 
24  fl.  oz.]  of  alcohol,  then  add  the  ammonia  water,  and,  finally,  enough 
alcohol  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

If  a  precipitate  forms,  filter  the  Liniment  before  dispensing  it. 

LINIMENTUM  OPII  COMPOSITUM.  N.  F.    Compound  Liniment  of  Opium 
[Lin.  Opii  Co.     Canada  Liniment] 

Metric  Old  form 

Tincture  of  Opium 1 00.0  mils  3  fl.  (>».      96  min 

Camphor 1  7.5  mils  2.r»r>  Kr. 

Oil  of  Peppermint 25.0  mils  381  min. 

Alcohol   250.0  mils  8  fl.  oz. 

Iresh  Hrk  Alhumen 50.0  mils  l  fl.  oz.    28S  min. 

Ammonia  Water 350.0  mils  11  fl.  oz.      9(5  min. 

Oil  of  Turpentine 220.0  mils  7  fl.  o«.      IS  min 

To  make  atx>ut 1000     mils  2  pints 
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Mix  the  albumen  with  the  ammonia  water  and  gradually  add  the 
oil  of  turpentine.  Shake  it  thoroughly  and  add  the  camphor  and  oil 
of  peppermint  previously  dissolved  in  the  alcohol,  and  finally  the  tinct- 
ure of  opium. 

Shake  it  well  before  dispensing. 


LINIMENTUM  SAPONATO=CAMPHORATUM.   N.  F.      Camphorated 

Soap  Liniment 
[Lin.  Sapon.-Camph.     Opodeldoc    Solid  Opodeldoc] 

Metric  Old  form 

Monohydrated  Sodium  Carbonate 10  Gm.  146  gr. 

Stearic  Acid 50  Gm.  l  oz.  av.  293  gr. 

Water 100  mils  3  fl.  oz.      96  min 

Camphor,  in  fine  powder 25  Gm.  365  gr. 

Oil  oi  Thyme 3  mils  46  min. 

Oil  of  Rosemary 6  mils  92  min. 

Ammonia  Water 50  mils  1  fl.  oz.    288  min. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  monohydrated  sodium  carbonate  in  the  water  with  the 
aid  of  heat,  add  200  mils  [old  form  6  fl.  oz.  192  min.]  of  alcohol  and  the 
stearic  acid  and  warm  the  mixture  until  effervescence  has  ceased  and 
solution  results.  Add  the  oils  and  camphor  dissolved  in  500  mils  [old 
form  1  pint]  of  alcohol,  then  the  ammonia  water  and  sufficient 
alcohol  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Finally  filter  the  Liniment  while  hot.  Pour  the  filtered  liquid  into  dry, 
wide-mouthed  bottles,  stopper  these  and  set  them  aside  to  cool. 


LINIMENTUM   SAPONIS   MOLLIS  COMPOSITUM.   N.  F.      Compound 

Liniment  of  Soft  Soap 

[Lin.  Sapon.  Mol.  Co.     Tinctura  Saponis  Viridis  Composita,  N.  F.  Ill] 

Metric  Old  form 

Soft  Soap 1 50  Gm.  5  oz.  av.  3  gr. 

Oil  of  Cade 20  mils  307  min. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Soften  the  soap  by  warming  it  in  a  dish  on  a  water  bath;  remove  it 
from  the  heat,  mix  it  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol,  and, 
when  it  has  cooled,  add  the  oil  of  cade.  Then  filter  the  liquid  and 
wash  the  filter  with  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 

LINIMENTUM  SINAPIS  COMPOSITUM.  N.  F.     Compound  Liniment  of 

Mustard 

[Lin.  Sinap.  Co.] 

Metric 

Volatile  Oil  of  Mustard 30  mils 

Fluidextract  of  Mezereum 200  mils 

Camphor 60  Gm. 

Castor  Oil 1 50  mils 

Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 


Old  form 

461  min. 

6  fl.  oi. 

in 

min. 

2  oi.  av. 

i 

*r. 

4  fl.  ot. 

884 

min. 
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Dissolve  the  camphor  in  500  mils  [old  form  1  pint]  of  alcohol,  add 
the  fluidextract  of  mezereum,  then  the  oil  of  mustard  and  castor  oil, 
and  sufficient  alcohol  to  make  the  product  measure  1000  mils  [old  form 
2  pints].    Mix  thoroughly. 


LINIMENTUM  TEREBINTHIN/E  ACETICUM.  N.  F.      Acetic   Turpentine 

Liniment 

[Lin.  Terebinth.  Acet.     Linimenttjm  Album         Stokes'  Liniment 

St.  John  Long's  Liniment] 

Metric  Old  form 

Oil  of  Turpentine 400  mils  12  fl.  oz.    384  min. 

Oil  of  Lemon 16  mils  246  min. 

Acetic  Acid  80  mils  2  fl.  oz.    269  min. 

Hen's  Egg, 

Rose  Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  contents  of  two  fresh  eggs  and  the  yolks  of  two  others 
with  the  oil  of  turpentine  and  the  oil  of  lemon  in  a  mortar  until  they 
are  thoroughly  mixed.  Then  incorporate  the  acetic  acid  and  sufficient 
rose  water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Shake  the  Liniment,  whenever  any  of  it  is  to  be  dispensed. 


LINIMENTUM  TIGLII.     N.  F.     Liniment  of  Croton  Oil 

[Lin.  Tiglii     Linimentum  Crotonis] 

Metric  Old  form 

Croton  Oil 13  mils  1  fl.  oz.      20  min. 

Oil  of  Cajuput 43  mils  3  fl.  oz.    210  min. 

Alcohol 44  mils  3  fl.  oz.     250  min. 


To  make 1 00  mils  8  fl.  o*. 

Mix  them. 


LINIMENTUM  TIGLII  COMPOSITUM.  N   F.     Compound  Croton  Oil 

Liniment 

[Lin.  Tiglii  Co.] 

Metric  Old  form 

Croton  Oil 20  mils  1  fl.  oz.     2S8  min. 

Oil  of  Sassafras 20  mils  1  fl.  oz.     288  min. 

Oil  of  Turpentine 20  mils  l  fl.  o».     288  min, 

Olive  OH 40  mils  3  fl.  oz.        96  min. 

To  make 100  mils  8  fl.  o». 

Mix  them. 

Oleata     Oleates 

The  official  oleates  are  mainly  liquid  preparations  made  by  dissolv- 
ing alkaloids  in  oleic  acid;  Imucvcr,  the  Oleate  <>f  Mercury,  the  only 
oleate  retained  in  t h»-  r.  S.  P.,  is  prepared  by  dissolving  Mercuric 
Oxide  in  oleic  acid  so  as  to  form  :i  product  of  ointnient-like  consistence, 


OLEAGINOUS  SOLUTIONS  OR  EXTERNAL  APPLICATIONS     437 

containing  about  88  per  cent,  of  Mercuric  Oleate,  and  with  an  excess 
of  oleic  acid. 

Four  oleates  of  the  U.  S.  P.  VIII,  which  are  solutions  of  alkaloids, 
were  transferred  to  the  N.  F.  IV.  They  are  not  assumed  to  be  definite 
chemical  compounds;  the  proportion  of  oleic  acid  is  excessive,  and 
they  must  be  regarded  as  solutions  of  the  medicating  agent  in  oleic 
acid,  the  latter  having  special  advantages  as  a  basis  for  administering 
external  remedies,  being  more  readily  absorbed  than  most  of  the  fatty 
substances  used  in  making  ointments.  One  oleate  is  official  in  the 
U.  S.  P.  IX  and  five  in  the  N.  F.  IV. 

Official  Oleates 


Title 


Ingredients 


Method  of  Preparation 


Oleatum  Acon- 

itinae, 

N.  F. 

Atropine, 

N.  F. 


Cocainse, 

N.  F. 

Hydrargyri, 
U.  S.  P. 


Quininse, 
N.  F. 


Veratrinae, 
N.  F. 


2  Gm.  Aconitine;  50  Gm.  Oleic 
Acid;  Olive  Oil,  enough  to 
make  100  Gm. 

2  Gm.  Atropine;  2  mils  Alcohol; 
50  Gm.  Oleic  Acid;  Olive  Oil, 
enough  to  make  100  Gm. 


5  Gm.  Cocaine;  5  mils  Alcohol; 
50  Gm.  Oleic  Acid;  Olive  Oil, 
enough  to  make  100  Gin. 

25  Gm.  Yellow  Mercuric  Oxide; 
20  mils  Alcohol;  Oleic  Acid, 
enough  to  make  100  Gm. 


25  Gm.  Quinine;  75  Gm.  Oleic 
acid 


2  Gm.  Veratrine;  50  Gm.  Oleic 
Acid;  Olive  Oil,  enough  to 
make  100  Gm. 


Triturate  the  Aconitine  in  a  mortar  with  the 
Oleic  Acid,  added  slowly,  until  dissolved, 
and  add  enough  Olive  Oil  to  make  100  Gm. 

Triturate  the  Atropine  in  a  tared  mortar 
with  the  Alcohol,  add  an  equal  volume  of 
Oleic  Acid,  warm  the  mortar  and  stir  until 
the  Alcohol  evaporates.  Then  add  the 
remaining  Oleic  Acid,  stir  until  the  alka- 
loid dissolves  and  add  enough  Olive  Oil  to 
make  100  Gm. 

Prepare  as  directed  for  Oleatum  AtropinsB 


Mix  the  Mercuric  Oxide  with  the  Alcohol, 
in  a  tared  dish,  add  75  Gm.  of  Oleic  Acid 
and  warm  at,  not  over,  50°  C.  (122°  F.), 
with  frequent  stirring,  until  Alcohol  is 
evaporated  and  solution  results.  Then  add 
enough  Oleic  Acid  to  make  100  Gm. 

Triturate  the  Quinine  with  a  small  quantity 
of  the  Oleic  Acid,  in  a  warm  mortar.  Then 
add  the  remaining  Oleic  Acid,  warmed, 
and  triturate  until  dissolved 

Triturate  the  Veratrine  in  a  tared  mortar 
with  5  mils  of  Olive  Oil,  warm  the  mortar, 
add  the  Oleic  Acid  and  stir  until  the  alka- 
loid dissolves.  Then  add  enough  Olive  Oil 
to  make  100  Gm. 


Unofficial  Oleate 


Title 


Ingredients 


Method  of  Preparation 


Oleatum  Zinci, 
U.  S.  P.  1890 


50   Gm.    Zinc    Oxide;    950   Gm. 
Oleic  Acid 


Incorporate  the  Zinc  Oxide  with  the  Oleic 
Ariel  contained  in  a  porcelain  dish,  set 
aside  for  three  hours,  and  then  heat  on  a 
water  bath,  frequently  stirring,  until 
dissolved 


OLEATUM  HYDRARGYRI.      U.  S.     Oleate  of  Mercury 
[Oleat.  Hydrarg.] 

Metric  Old  form 

♦Yellow  Mercuric  Oxide,  in  very  fine  powder 25  Gm.  1      oi.  »v. 

Alcohol 20  mils  6>£  fl.  dr. 

Oleic  Acid,  a  sufficient  quantity, 

To  make 1 00  Om.  4  oi.  tv. 
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Mix  the  yellow  mercuric  oxide  with  the  alcohol  in  a  tared  dish,  add 
75  Gm.  [old  form  V/i  oz.  av.]  of  oleic  acid,  warm  the  mixture  to  a 
temperature  not  exceeding  50°  C.  (122°  F.),  stir  constantly  for  five 
minutes  and  then  continue  the  heat,  stirring  frequently,  until  the 
alcohol  is  expelled  and  the  mercuric  oxide  is  dissolved.  Now  add 
sufficient  oleic  acid  to  make  the  product  weigh  100  Gm.  [old  form 
4  oz.  av.]  and  mix  thoroughly.  Preserve  Oleate  of  Mercury  in  tightly- 
closed  containers  protected  from  strong  light  and  do  not  dispense  it  if 
globules  of  mercury  are  visible  at  the  bottom  of  the  container.  In 
the  preparation  of  this  Oleate  avoid  all  contact  with  metallic  utensils. 

U.  S.  P.  Preparations. — Massa  Hydrargyri,  Unguentum  Hydrargyri. 

OLEATUM  ACONITIN/E.  N.  F.      Oleate  of  Aconitine 
[Oleat.  Aconitin.] 

Metric  Old  form 

Aconitine 2  Gm.  35  gr. 

Oleic  Acid SO  Gm.  2  oz.  av. 

Olive  Oil,  a  sufficient  quantity, 

To  make 1 00  Om.  4  oz.  av. 

Triturate  the  aconitine  with  a  small  portion  of  the  oleic  acid  in  a 
mortar,  then  incorporate  the  remainder  of  the  oleic  acid  and  stir  the 
mixture  frequently  until  the  alkaloid  is  dissolved;  finally  add  sufficient 
olive  oil  to  make  the  product  weigh  100  Gm.  [old  form  4  oz.  av.]. 

Caution. — Oleate  of  Aconitine  should  never  be  applied  with  the 
unprotected  hand  or  fingers;  use  a  brush  or  small  swab. 


OLEATUM  ATROPIN/C.  N.  F.      Oleate  of  Atropine 
(U.  s.  P.  VIH) 

[Oleat.  Atrop.] 

Metric  Old  form 

Atropine 2  Gm.  35  kt. 

Alcohol 2  mils  35  min. 

Oleic  Acid 50  Gm.  2  oz.  av. 

Olive  Oil,  a  sufficient  quantity, 

To  make 10°  Gm.  4  oz.  av. 

Triturate  the  atropine  in  a  tared  mortar  with  the  alcohol,  then  add 
about  an  equal  volume  of  the  oleic  acid,  and,  after  warming  the  mor- 
tar, stir  until  the  alcohol  has  evaporated.  Now  add  the  remainder  of 
the  oleic  acid,  and  continue  stirring  until  the  atropine  is  dissolved. 
Finally  add  sufficient  olive  oil  to  make  the  productweigh  100  Gm. 
[old  form  4  oz.  av.]. 

OLEATUM  COCAIN/E.  N.  F      Oleate  of  Cocaine 

(U.  s.  P.  VIII) 

[Oleat.  Cocain.] 

Metric  Old  form 

Cocaine 5  Om.  %iyi  Rr. 

Alcohol 5  mils  90      min. 

Oleic  Acid 50  Gm.         2  oz.  av. 

Olive  Oil,  a  sufficient  quantity, 


To  make 1 00  Gm.  4  01.  av. 
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Triturate  the  cocaine  in  a  tared  mortar  with  the  alcohol,  then  add 
about  an  equal  volume  of  the  oleic  acid,  and,  after  warming  the  mortar, 
stir  until  the  alcohol  has  evaporated.  Now  add  the  remainder  of  the 
oleic  acid,  and  continue  stirring  until  the  cocaine  is  dissolved.  Finally 
add  sufficient  olive  oil  to  make  the  product  weigh  100  Gm.  [old  form 
4oz.  av.]. 

OLEATUM  QUININ/E.  N.  F.     Oleate  of  Quinine 

(U.  S.  P.  VIII) 

[Oleat.  Quin.] 

Metric  Old  form 

Quinine 25  Gm.  l  oz.  av. 

Oleic  Acid 75  Qm.  3  oz.  av. 


To  make 1 00  Gm.  4  oz.  av. 

Triturate  the  quinine  in  a  warm  mortar  with  a  small  quantity  of  the 
oleic  acid  to  a  smooth  paste.  Then  add  the  remainder  of  the  oleic  acid, 
previously  warmed,  and  stir  frequently  until  the  quinine  is  dissolved. 


OLEATUM  VERATRIN>E.  N.  F      Oleate  of  Veratrine 

(U.  s.  P.  VIII) 

[Oleat.  Veratrin.] 

Metric  Old  form 

Veratrine 2  Qm.  35  gr. 

Oleic  Acid 50  Qm.  2  oz.  av. 

Olive  Oil,  a  sufficient  quantity, 


To  make 100  Qm.  4  oz.  av. 

Triturate  the  veratrine  in  a  tared  mortar  with  about  5  mils  [old  form 
90  minims]  of  olive  oil,  and,  after  warming  the  mortar,  add  the  oleic 
acid,  and  continue  stirring  until  the  veratrine  is  dissolved;  finally  add 
sufficient  olive  oil  to  make  the  product  weigh  100  Gm.  [old  form  4  oz. 
av.]. 

Petroxolina     Petroxolins 

This  class  of  preparations  was  represented  in  the  Third  Edition  of 
the  National  Formulary  by  the  two  unmedicated  forms,  under  the 
titles  "Liquid  and  Solid  Saponated  Petrolatum."  The  N.  F.  IV  has 
added  eighteen  titles,  making  a  total  of  tiventy;  these  are  mostly  made  by 
the  simple  addition  of  a  medicinal  substance  to  either  the  Liquid  or 
Solid  vehicle.  A  new  title  has  also  been  adopted,  "Petroxolinum," 
and  a  synonym  "Petrox"  recognized.  These  preparations  are  in- 
tended for  external  application,  and  the  value  of  liquid  petroxolin 
depends  upon  its  being  an  excellent  solvent  for  many  substances  used 
externally,  combined  with  its  ready  absorption  through  the  skin. 
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Petroxolins  of  the  IN.  F.  IV 


Title 


Ingredients 


Method  of  Preparation 


Unmedicated 
Petroxolins 

Petroxolinum 
Liquidum 


Spisaum 


Medicated 
Petroxolins 

Petroxolinum 
Betanaph- 

tholis 
Cadini 

Chloroformi 
Camphora- 
turn 

Creosoti 

Eucalyptolis 

Guaiacolia 

Hydrargyri 

Iodi 


Iodi  Dilutum 
Iodoformi 


Mentholia 

Methylis 

Sahcylatis 
Phenolia 

Phenolia 
Camphor- 
atum 

Picia 

Sulphura- 
turn 


Sulphura- 
tum  Com- 
poaitum 


Tercbinthinae 
Laricia 


50  Gm.  Light  Liquid  Petrolatum ; 
28  Gm.  Oleic  Acid;  2  Gm.  Oil 
of  Lavender;  5  Gm.  Stronger 
Ammonia  Water;  Alcohol  15 
Gm.,  to  make  100  Gm. 

35  Gm.  White  Wax;  20  Gm.  Light 
Liquid  Petrolatum;  32  Gm. 
Oleic  Acid;  3  Gm.  Oil  of  Lav- 
ender; 5  Gm.  Alcohol;  5  Gm. 
Stronger  Ammonia  Water,  to 
make  100  Gm. 


10  Gm.   Betanaphthol;   90  Gm. 
Liquid  Petroxolin 

25   Gm.    Oil   of   Cade;   75   Gm. 

Liquid  Petroxolin 
25    Gm.     Chloroform;    25    Gm. 

Camphor;     50     Gm.      Liquid 

Petroxolin 
20  Gm.    Creosote;   5   Gm.   Oleic 

Acid;  75  Gm.  Liquid  Petroxolin 
20     Gm.     Eucalyptol;     80     Gm. 

Liquid  Petroxolin 
20  Gm.   Guaiacol;   5  Gm.   Oleic 

Acid;  75  Gm.  Liquid  Petroxolin 
30  Gm.    Mercury;    13  Gm.    Hy- 
drous Wool  Fat;  2  Gm.  Oleic 

Acid;  55  Gm.  Solid  Petroxolin 
10    Gm.    Iodine;    40    Gm.    Oleic 

Acid;  20  Gm.  Alcohol;  23  Gm. 

Light    Liquid    Petrolatum;    2 

Gm.   Oil  of  Lavender;  5  Gm. 

Stronger  Ammonia  Water 
5    Gm.    Iodine;    95    Gm.    Liquid 

Petroxolin 
3Gm.  Iodoform;  20Gm.  Acetone; 

10    Gm.    Oleic    Acid;    3    Gm. 

Eucalyptol;  _  64    Gm.     Liquid 

Petroxolin 
17  Gm.  Menthol;  83  Gm.  Liquid 

Petroxolin 
20    Gm.    Methyl    Salicylate;    80 

Gm.  Liquid  Petroxolin 
5   Gm.    Phenol;   95   Gm.    Liquid 

Petroxolin 
12.5  Gm.  Phenol;  37.5  Gm.  Cam- 
phor; 50  Gm.  Liquid  Petroxolin 


25   Gm.    Rectified   Oil  of  Tar;  75 

Gm.  Liquid  Petroxolin 
3  Gm.  Sublimed  Sulphur; 37 Gm. 

Linseed  Oil;  30  Gm, « >l<i<-  A  riil; 

Liquid   Petroxolin,   enough   to 

make  100  Gm. 

10  Gm.  Sulphurated  Petroxolin; 
10  Gm.  Oil  of  Cade;  0.:<  Gm. 
Thymol;  3  Gm.  Eucalyptol; 
80    Qm,    oil    of    Turpentine; 

Liquid    Petroxolin,    enough    to 

make  100  Qm. 
20  Gm.   Venice  Turpentine;  80 
Gm.   Liquid  Petroxolin 


Mix  the  Liquid  Petrolatum  and  Oleic  Acid 
in  a  flask,  add  the  Alcohol,  then  the 
Stronger  Ammonia  Water  and  heat  on  a 
water  bath  with  frequent  agitation  until 
clear.     Finally  add  the  Oil  of  Lavender 

Melt  the  White  Wax  on  a  water  bath  with 
the  Liquid  Petrolatum,  add  the  Oleic  Acid, 
transfer  the  mixture  to  a  warm  mortar, 
immediately  add  the  mixed  Alcohol  and 
Stronger  Ammonia  Water  and  stir  until 
cold.     Finally  add  the  Oil  of  Lavender 


It  must  be  freshly 


Dissolve  by  agitation, 
prepared 

Mix  them 


Dissolve  the  Camphor,  in  the  Chloroform  and 
add  the  Liquid  Petroxolin 

Mix  them 

Mix  them 

Mix  them 

Triturate  the  Mercury  with  the  mixed  Wool 
Fat  and  Oleic  Acid  until  extinguished,  then 
add  the  Solid  Petroxolin  and  mix 

Dissolve  the  powdered  Iodine  in  the  Alcohol 
and  Oleic  Acid  by  agitation,  add  the  Oil  of 
Lavender  and  Liquid  Petrolatum,  mix  and 
then  add  the  Stronger  Ammonia  Water, 
shaking  it  until  a  clear  solution  results 

Dissolve  by  agitation  in  a  stoppered  bottle 

Dissolve  the  Iodoform  in  the  Acetone,  add 
the  other  ingredients  and  mix  thoroughly. 
It  must  be  freshly  prepared 

Dissolve  by  agitation 

Mix  them 

Dissolve  by  agitation 

Mix  the  Camphor  and  Phenol  and  when 
liquefied  add  the  Liquid  Petroxolin  and 
mix 

Mix  them 

Dissolve  the  Sulphur  in  the  Oil  by  heating  in 
.i  tared  tlask  on  a  sand  bath,  cool,  add  the 
Oleic  Acid  and  enough  Liquid  Petrolatum 
to  make  100  Gm.  Warm  slightly,  if  necea- 
sary,  until  clear 

Mix  the  Thymol  and  Eucalyptol,  add  the 
oils;  and,  when  in  solution,  add  the  Sul- 
phurated Petroxolin  and  enough  Liquid 
Petroxolin  to  make  100  Gm. 


Mix  thrm 
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PETROXOLINUM   LIQUIDUM.    N.  F.      Liquid   Petroxolin 

[Petrox.  Liq.     Petrolatum  Saponatum  Liquidum,  N.  F.  Ill 
Liquid  Petrox] 

Metric  Old  form 

Light  Liquid  Petrolatum 50  Gm.  2      oz.  av. 

Oleic  Acid 28  0m.  l      oz.  av.    52  gr. 

Oil  of  Lavender 2  Gm.  35      gr. 

Stronger  Ammonia  Water S  Gm.  87^  k""- 

Alcohol 15-  Qni.  262      gr. 

To  make 100  Gm.  4  oz.  av. 

Mix  the  liquid  petrolatum  and  oleic  acid  in  a  flask,  add  the  alcohol 
and  then  the  stronger  ammonia  water,  and  warm  the  mixture  on  a 
water  bath,  with  frequent  agitation,  until  it  becomes  clear.  Lastly 
add  the  oil  of  lavender  and  mix  thoroughly. 

Note. — Difficulty  is  sometimes  experienced  in  obtaining  a  clear 
solution  and  this  is  usually  remedied  by  the  further  addition  of  a  few 
drops  of  oleic  acid. 

Official  Description. — A  yellowish-brown  liquid,  miscible  with  ether,  chloroform, 
petroleum  benzin  or  acetone  and  producing  an  emulsion-like  mixture  when  added  to 
twice  its  volume  of  water. 

N.  F.  Preparation. — Used  as  a  vehicle  for  the  liquid  petroxolins. 


PETROXOLINUM  SPISSUM.  N.  F.     Solid  Petroxolin 

[Petrox.  Spiss.     Petrolatum  Saponatum  Spissum,  N.  F.  Ill 

Solid  Petrox] 

Metric  Old  form 

White  Wax 3i  Gm.  l       oz.  av.  175      gr. 

Light  Liquid  Petrolatum 20  Gm.  350      gr. 

Oleic  Acid 32  Gm.  l      0z.  av.  122 >$  gr. 

Oil  of  Lavender 3  Gm.  52      gr. 

Alcohol 5  Gm.  87"^  gr. 

Stronger  Ammonia  Water 5  Gm.  87^  gr. 


To  make 1        Gm.  4  oz.  av. 

Melt  the  white  wax  with  the  liquid  petrolatum  on  a  water  bath,  add 
the  oleic  acid  and  transfer  the  mixture  at  once  to  a  warm  mortar; 
immediately  add  the  mixed  alcohol  and  stronger  ammonia  water  and 
stir  continuously  until  cool.    Finally  add  the  oil  of  lavender. 

N.  F.  Preparation. — Used  as  a  vehicle  in  the  solid  petroxolins. 


PETROXOLINUM   BETANAPHTHOLIS.   N.  F       Betanaphthol  Petroxolin 
[Petrox.  Betanaphthol.    Betanaphthol  Petrox] 

Metric  Old  form 

Betanaphthol,  in  fine  powder 10  Gm.        175  gr. 

Liquid  Petroxolin 90  Gm.  3  oi.  av.  2f>2 1 ..  pr. 

To  make 100  Gm.  4  oi.  av. 

Dissolve  the  betanaphthol  in  the  liquid  petroxolin  by  agitation. 
This  preparation  should  not  be  dispensed  unless  it  has  been  recently 
prepared. 
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PETROXOLINUM  CADINUM.     N.  F.     Cade  Petroxolin 
[Petrox.  Cadin.     Cade  Petrox] 

Metric  Old  form 

Oil  of  Cade 25  Gm.  l  oz.  av. 

Liquid  Petroxolin 75  Gm.  3  oz.  av. 


To  make 100  Gm.  4  oi.  av. 

Mix  them. 


PETROXOLINUM  CHL0R0F0RMI  CAMPHORATUM.  N.  F. 

Camphorated  Chloroform  Petroxolin 

[Petrox.  Chlorof.  Camph.     Camphor  ai,td  Chloroform  Petrox] 

Metric  Old  form 

Chloroform 25  Gm.  i  oz.  av. 

Camphors 25  Gm.  l  oz.  av. 

Liquid  Petroxolin 50  Gm.  2  oz.  av. 


To  make 1 00  Gm.  4  oz.  av. 

Dissolve  the  camphor  in  the  chloroform  and  add  the  liquid  petrox- 
olin. 


PETROXOLINUM  CREOSOTI.  N.  F.      Creosote  Petroxolin 
[Petrox.  Creosot.     Creosote  Petrox] 

Metric  Old  form 

Creosote 20  Gm.  350     gr. 

Oleic  Acid 5  Gm.  87^  gr. 

Liquid  Petroxolin 75  Gm.  3      oz.  av. 


To  make '00  Qm-  4  oz.  av. 

Mix  them. 

PETROXOLINUM  EUCALYPTOLIS.  N.  F.      Eucalyptol  Petroxolin 
[Petrox.  Eucalyptol.     Eucalyptol  Petrox] 

Metric  Old  form 

Eucalyptol 20  Om.       350  gr. 

Liquid   Petroxolin 80  Gm.  3  oz.  av.    87^  gr. 

To  make 10°  Qm-  *  ««•  av. 

Mix  them. 


PETROXOLINUM   GUAIACOLIS.   N.  F.      Guaiacol  Petroxolin 
[Petrox.  Guaiacol.     Guaiacol  Petrox] 

Metric  Old  form 

Ouaiacol 20  Om.  350      gr. 

Oleic  Acid >s  «m-  87^  gr. 

Liquid  Petroxolin 75  Qm.  8      o«.  av. 


To  make 100  0m.  4  oi.  av. 

Mix  them. 
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PETROXOLINUM  HYDRARGYRI.  N.  F.      Mercury  Petroxolin 
[Petrox.  Hydrarg.      Mercury  Petrox] 

Metric  Old  form 

Mercury 30  Gm.  1      oz.av.  «7>$  gr. 

Hydrous  Wool  Fat 13  Om.  227>£  gr. 

Oleic  Acid 2  Om.  35      gr. 

Solid  Petroxolin 55  Gm.  2      oz.av.  87  >£  gr. 


To  make 1 00  Om.  4  oz.  av. 

Triturate  the  mercury  with  the  mixture  of  hydrous  wool  fat  and  oleic 
acid  until  it  is  distributed  and  globules  are  no  longer  visible  when 
examined  with  a  lens  magnifying  ten  diameters;  then  add  the  solid 
petroxolin  and  mix  thoroughly. 

PETROXOLINUM  IODI.  N.  F.      Iodine  Petroxolin 

[Petrox.  Iod.     Iodine  Petrox,  10  per  cent.] 

Metric  Old  form 

Iodine 10  Gm.  175  gr. 

Oleic  Acid 40  Om.  l  oz.av. 262  gr. 

Alcohol 20  Om.  350  gr. 

Light  Liquid  Petrolatum 23  Gm.  402  gr. 

Oil  of  Lavender 2  Gm.  35  gr. 

Stronger  Ammonia  Water 5  Gm.  87 y2  gr. 


To  make 1 00  Gm.  4  oz.  av. 

Reduce  the  iodine  to  a  coarse  powder  by  trituration  in  a  glass  mortar, 
transfer  it  to  a  suitable  flask  with  the  aid  of  the  alcohol,  add  the  oleic 
acid  and  agitate  the  contents  of  the  flask  until  the  iodine  is  dissolved. 
Then  add  the  oil  of  lavender  and  the  liquid  petrolatum,  mix  the  liquids, 
and  finally  introduce  the  stronger  ammonia  water  and  shake  the  mixt- 
ure until  a  clear  solution  results. 


PETROXOLINUM    IODI    DILUTUM.      N.    F.      Diluted    Iodine   Petroxolin 
[Petrox.  Iod.  Dil.     Iodine  Petrox,  5  per  cent.] 

Metric  Old  form 

Iodine,  in  coarse  powder 5  Gm.  87^  gr. 

Liquid  Petroxolin 95  Gm.  3      oz.  av.  350  gr. 

To  make 1 00  Gm.  4  oz.  av. 

Dissolve  the  iodine  by  agitation  with  the  liquid  petroxolin  in  a  stop- 
pered bottle. 

PETROXOLINUM  IODOFORMI.   N.  F.      Iodoform  Petroxolin 
[Petrox.  Iodoform.     Iodoform  Petrox] 

Metric  Old  form 

Iodoform 3  Gm.  52»^  gr. 

Acetone 20  Gm.  350      gr. 

Oleic  Acid 10  Om.  175      gr. 

Eucalyptol ,  3  Gm.  52J4  gr. 

Liquid  Petroxolin 64  Om.  2      oz.  av   2 »:.  «r 


To  make 100  Gm.  4  01.  av 

Dissolve  the  iodoform  in  the  acetone,  add  the  eucalyptol,  the  oleic 
acid  and  the  liquid  petroxolin,  and  mix  the  ingredients  thoroughly. 

This  preparation  should  not  be  dispensed  unless  it  has  been  recently 
prepared. 
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PETROXOLINUM  MENTHOLIS.  N.  F.      Menthol  Petroxolin 
[Petrox.  Menthol.     Menthol  Petrox] 

Metric  Old  form 

Menthol 17  Om.  297  gr. 

Liquid  Petroxolin 83  Gm.  3  oz.  av.  140  gr. 


To  make 100  Gm.  4  oz.  av. 

Dissolve  the  menthol  in  the  liquid  petroxolin  by  agitation. 

PETROXOLINUM  METHYLIS  SALICYLATE.  N.  F.      Methyl  Salicylate 

Petroxolin 
[Petrox.  Methyl.  Sal.     Methyl  Salicylate  Petrox] 

Metric  Old  form 

Methyl  Salicylate 20  Gm.       350  gr. 

Liquid  Petroxolin 80  Gm.  3  oz.  av.     87^  & 

To  make 100  Gm.  4  oz.  av. 

Mix  them. 

PETROXOLINUM  PHENOLIS.  N.  F.     Phenol  Petroxolin 
[Petrox.  Phenol.     Phenol  Petrox] 

Metric  Old  form 

Phenol 5  Om.  87^  gr. 

Liquid  Petroxolin 95  Gm.  3      oz.av.350  gr. 


To  make 100  Gm.  4  oz.  av. 

Dissolve  the  phenol  in  the  liquid  petroxolin  by  agitation. 

PETROXOLINUM  PHENOLIS  CAMPHORATUM.  N.  F.      Camphorated 

Phenol  Petroxolin 
[Petrox.  Phenol.  Camph.     Camphorated  Phenol  Petrox] 

Metric  Old  form 

Phenol 1 2.5  Gm.  219  gr. 

Camphor,  in  powder 37.5  Gm.  l  oz.  av.  219  gr. 

Liquid  Petroxolin 50.0  Gm.  2  oz.  av. 

To  make 1 00      Gm.  4  oz.  av. 

Mix  the  camphor  and  phenol,  and  when  the  mixture  has  liquefied 
add  the  liquid  petroxolin,  and  mix  them  thoroughly. 

PETROXOLINUM  PICIS.  N.  F      Tar  Petroxolin 
[Petrox.  Pic.      Tar  Petrox] 

Metric  Old  form 

Rectified  Oil  of  Tar 25  Gm.  l  oz.  av. 

Liquid  Petroxolin 75  Gm.  3  oz.  av. 

To  make 100  Gm.  4  oz.  av. 

Mix  them. 

PETROXOLINUM  SULPHURATUM.   N.  F       Sulphurated  Petroxolin 
[Petrox.  Sulphur.      Sulphurated  Petrox] 

Metric  Old  form 

Sublimed  Sulphur 3  Gm.  52,4  gr. 

Linseed  Oil 37  0m.  1      oz.        210      gr. 

Oleic  Acid 30  Gm.  l      oz.  av.  87H  gr. 

Liquid  Petroxolin,  n  sufFiHi-nt  quantity, 

To  make 1 00  Om.  4  oz.  av. 

Heat  the  sublimed  sulphur  and  linseed  oil  in  a  tared  flask,  on  a  sand 
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bath,  until  the  sulphur  is  dissolved,  then  allow  the  mixture  to  cool,  add 
the  oleic  acid,  and  sufficient  liquid  petroxolin  to  make  the  product 
weigh  100  Gm.  [old  form  4  oz.  av.].  Warm  the  mixture  slightly,  if 
necessary,  to  obtain  a  clear  liquid. 

N.  F.  Preparation. — Petroxolinum  Sulphuratum  Compoaitum. 

PETROXOLINUM    SULPHURATUM    COMPOSITUM.    N.  F.       Compound 

Sulphurated  Petroxolin 

[Petrox.  Sulphur.  Co.     Compound  Sulphurated  Petrox] 

Metric  Old  form 

Sulphurated  Petroxolin 1 0.0  Gm.  175  gr. 

Oil  of  Cade 10.0  0m.  175  gr. 

Thymol 0.3  Gm.  5  gr. 

Eucalyptol 3.0  Gm.  52.^  gr. 

Oil  of  Turpentine 30.0  Gm.  l  oz.  av.  87  *A  gr. 

Liquid  Petroxolin,  a  sufficient  quantity, 

To  make 100  Gm.  4  oz.  av. 

Mix  the  thymol  and  eucalyptol,  and  the  oils,  and  when  in  solution 
add  the  sulphurated  petroxolin,  and  finally  sufficient  liquid  petroxolin 
to  make  the  product  weigh  100  Gm.  [old  form  4  oz.  av.]. 

PETROXOLINUM  TEREBINTHIN/E  LARICIS.  N.  F.     Venice  Turpentine 

Petroxolin 
[Petrox.  Terebinth.  Laric.     Venice  Turpentine  Petrox] 

Metric  Old  form 

Venice  Turpentine 20  Gm.        350  gr. 

Liquid  Petroxolin 80  Om.  3  oz.  av.    87  gr. 

To  make 100  Gm.  4  oz.  av. 

Mix  them. 

Nebulae    Sprays 

Preparations  of  this  class  were  recognized  for  the  first  time  in  the 
National  Formulary  IV.  They  consist  of  liquids  intended  for  spray- 
ing from  an  atomizer  or  nebulizer  and  may  be  aqueous  or  oily  in  char- 
acter. The  N.  F.  IV  has  introduced  five  sprays,  all  of  them  prepared 
with  an  oily  vehicle,  i.e.,  Light  Liquid  Petrolatum. 
Sprays  of  the  N.  F.  IV 


Title 


Ingredients 


Method  of  Preparation 


Nebula    Aro- 

matica 


Eucalyptolis 
Mentholis 


Mentholis 
Composite 


Thymolis 


0.2  Gm.  Phenol;  0.2  Gm.  Men- 
thol; 0.1  Gm.  Thymol;  0.3  Gm. 
Camphor;  0.3  Gm.  Benzoic 
Acid;  0.2  mil  Eucalyptol;  0.2, 
mil  Oil  of  Cinnamon;  0.2  mil 
Oil  of  Clove;  0.5  mil  Methyl 
Salicylate;  Light  Liquid  Petro- 
latum, enough  to  make  100 
mils 

5  mils  Eucalyptol;  95  mils  Light 
Liquid  Petrolatum 

2  Gm.  Menthol;  Light  Liquid 
Petrolatum,  enough  to  make 
100  mils 

1  Gm.  Menthol;  1  Gm.  Camphor; 
0.5  mil  Methyl  Salicylate;  0.2 
mil  Eucalyptol;  0  2  mil  Oil  of 
Cinnamon;  Light  Liquid  Petro- 
latum, enough  to  make  100 
mils 

1  Gm.  Thymol;  Light  Liquid 
Petrolatum,  enough  to  make 
100  mils 


Mix  the  Phenol,  Menthol,  Thymol  and  Cam- 
phor in  a  flask  and  warm  gently  until 
liquefied.  Then  add  the  other  ingredients 
and  filter 


Mix  them 

Dissolve  the  Menthol  in  the  Liquid  Petrola- 
tum, warmed  to  70°  C.  (158°  K.)  and  filter 

Triturate  the  Menthol,  Camphor,  Eucalyp- 
tol,  Methyl  Salicylate  anil  <  >il  togettur  in  u 
dry  mortar,  add  75  mils  of  Liquid  Petro- 
latum and,  when  dissolved,  rnough  Liquid 
Petrolatum  to  make  100  mils 


Dissolve  by  agitation 
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NEBULA  AROMATICA.  N.  F.      Aromatic  Oil  Spray 
[Nebul.  Arom.      Aromatol] 

Metric  Old  form 

Phenol 0.2  Qm.  29  gr. 

Menthol 0.2  Qm.  29  gr. 

Thymol 0.1   Gm.  15  gr. 

Camphor 0.3  Qm.  44  gr. 

Benzoic  Acid 0.3  Gm.  44  gr. 

Eucalyptol 0.2  mil  31  min. 

Oil  of  Cinnamon 0.2  mil  31  min. 

Oil  of  Clove 0.2  mil  31  min. 

Methyl  Salicylate 0.5  mil  77  min. 

Light  Liquid  Petrolatum,  a  sufficient  quantity, 

To  make 1 00  mils  2  pints 

Mix  the  phenol,  menthol,  thymol  and  camphor  in  a  flask  and  warm 
on  a  water  bath  until  liquefied,  then  add  the  aromatic  oils,  eucalyptol, 
methyl  salicylate,  and  benzoic  acid  and  thoroughly  mix  with  sufficient 
light  liquid  petrolatum  to  make  the  product  measure  100  mils  [old  form 
2  pints].    Filter  if  necessary. 


NEBULA  EUCALYPTOLIS.  N.  F.      Eucalyptol  Spray 
[Nebul.  Eucalyptol.] 

Metric  Old  form 

Eucalyptol 5  mils  1  fl.  o*.  288  min. 

Light  Liquid  Petrolatum 95  mils  30  fl.  oz.  192  min. 

To  make 100  mils  2  pinto 

Mix  them. 

NEBULA  MENTHOLIS.  N.  F.      Menthol  Spray 
[Nebul.  Menthol.] 

Metric  Old  form 

Menthol 2  Gm.  292  gr. 

Light  Liquid  Petrolatum,  a  sufficient  quantity, 

To  make 1 00  mils  2  pints 

Dissolve  the  menthol  in  the  light  liquid  petrolatum  which  has  been 
warmed  to  about  70°  C.  (158°  F.),  and  filter  if  necessary. 


NEBULA   MENTHOLIS  COMPOSITA.   N   F.      Compound   Menthol  Spray 
[Nebul.  Menthol.  Co.] 

Metric  Old  form 

Menthol 1 .0  Om.  146  gr. 

Camphor 1.0  Gm.  146  gr. 

Methyl  Salicylate 0.5  mil  77  min. 

Eucalyptol   0.2  mil  31  min. 

Oil  of  Cinnamon 0.2  mil  31  min. 

Light  Liquid  Petrolatum,  a  sufficient  quantity, 

To  make 100  mils  2  pints 

Triturate  the  menthol,  camphor,  eucalyptol,  methyl  salicylate  and 
oil  together  in  a  dry  mortar,  :t<ld  75  mils  [old  form  24  fl.  os.]  of  light 
liquid  petrolatum  and  continue  trituration  until  solution  is  effected. 
Finally  add  Bufficienl  light  liquid  petrolatum  to  make  the  product 
measure  1|)(>  mils  [old  form  2  pints]  and  filter  if  necessary. 
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NEBULA  THYMOLIS.   N.  F.      Thymol  Spray 
[Nebul.  Thymol.] 

Metric  Old  form 

Thymol 1  Qm.  146  gr. 

Light  Liquid  Petrolatum,  a  sufficient  quantity, 

To  make 1 00  mils  2  pinu 

Dissolve  the  thymol  in  the  light  liquid  petrolatum. 
Medicated  Oils 

Three  preparations  of  the  National  Formulary  belong  to  this  class. 
They  consist  in  two  instances  of  a  bland,  fixed  oil,  to  which  an  active 
medicinal  substance  has  been  added,  and  in  the  third  preparation,  of 
an  active  oil,  castor  oil,  which  is  rendered  palatable  by  the  addition  of 
aromatics. 

OLEUM  PHENOLATUM.  N.  F.     Phenolated  Oil 

[01.  Phenol.     Oleum  Carbolatum,  N.  F.  Ill        Carbolized  Oil] 

Metric  Old  form 

Phenol 5  Gm.  87^  gr. 

Olive  Oil 95  Gm.  3      oz.  av.  350  gr. 

To  make 1 00  Gm.  4  oz.  av. 

Melt  the  phenol  with  a  gentle  heat,  and  mix  it  with  the  olive  oil. 

OLEUM  PHOSPHORATUM.  N.  F.      Phosphorated  Oil 
[01.  Phosphorat.] 

Metric  Old  form 

Phosphorus 1  Gm.  17}^  gr. 

Expressed  Oil  of  Almond, 
Ether,  each,  a  sufficient  quantity, 


To  make 100  Gm.  4  oz.  av. 

Pour  a  sufficient  quantity  of  expressed  oil  of  almond  into  a  flask, 
heat  it  on  a  sand  bath  to  250°  C.  (482°  F.)  and  keep  it  at  that  tem- 
perature for  fifteen  minutes.  Then  allow  it  to  cool,  and  filter  it. 
Introduce  90  Gm.  [old  form  3  oz.  av.  262  grains]  of  the  filtered  oil 
together  with  the  phosphorus,  previously  well  dried,  into  a  dry, 
tared  bottle  of  about  120  mils  [old  form  4  fl.  oz.]  capacity,  insert  the 
stopper  and  heat  the  bottle  in  a  water  bath  until  the  phosphorus 
melts.  Then  agitate  it  until  the  phosphorus  is  dissolved,  allow  the 
oil  to  cool  before  opening  the  bottle,  add  enough  ether  to  make  the 
mixture  weigh  100  Gm.  [old  form  4  oz.  av.]  and  agitate  it  again.  Lastly, 
transfer  the  solution  to  small,  glass-stoppered  bottles,  which  should 
be  completely  filled  and  kept  in  a  cool,  dark  place. 

A  clear,  yellowish  liquid,  having  the  odor  of  phosphorus  and  of  ether,  and  free  from 
undissolved  particles. 

Average  dose. — 1  minim  (0.05  mil). 

OLEUM  RICINI  AROMATICUM.  N.  F.      Aromatic  Castor  Oil 
[01.  Ricin.  Arom.] 

Metric  Old  form 

Benzosulphinide 0.5  Gm.  7     Kr. 

Oil  of  Cinnamon 3.0  mils  4f>      min 

Oil  of  Clove 1.0  mil  15      min. 

Vanillin 1 .0  Gm.  15      Kr 

Coumarin 0. 1  Gm.  1 1  ,  Kr 

Alcohol 30.0  mils  461       min. 

Castor  Oil,  a  sufficient  quantity, 


To  make 1 000  mils  2  pint* 
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Dissolve  the  volatile  oils  and  the  solids  in  the  alcohol,  add  the  castor 
oil  and  mix  thoroughly. 

Average  dose. — 4  fluidrachms  (15  mils). 


QUESTIONS  ON  ETHEREAL  AND  OLEAGINOUS  SOLUTIONS  OR  THOSE 
FOR  EXTERNAL  APPLICATION 

What  are  collodions,  and  how  are  they  used?    (See  page  427.) 

How  many  are  official,  and  what  are  their  names?    State  if  in  U.  S.  P.  or  N.  F. 

Give  the  formula  and  method  for  preparing  collodion. 

What  is  the  Latin  title  for  cantharidal  collodion?    What  are  the  synonyms? 

Give  its  formula  and  the  details  of  preparation. 

What  is  flexible  collodion? 

Give  its  formula  and  the  details  of  preparation. 

What  per  cent,  of  iodine  is  present  in  iodine  collodion? 

Name  the  ingredients  in  compound  salicylic  collodion. 

What  is  styptic  collodion? 

Give  its  formula  and  the  details  of  preparation. 

Name  the  per  cent,  of  croton  oil  in  croton  oil  collodion. 

What  are  liniments?     (See  page  430.) 

How  many  are  official  in  the  U.  S.  P.?    How  many  in  the  N.  F.? 

What  substances  are  used  as  the  bases  for  these  liniments? 

How  is  ammonia  liniment  made? 

What  are  its  popular  names  or  synonyms? 

Give  the  formula  and  details  for  making  belladonna  liniment.     Lime  liniment. 

What  is  this  sometimes  called? 
How  is  camphor  liniment  prepared?     What  is  it  commonly  called?     Describe 

the  assay. 
How  much  chloroform  is  present  in  chloroform  liniment? 

What  kind  of  soap  should  be  used  in  soap  liniment?    How  is  this  liniment  made? 
What  is  a  common  synonym? 
What  is  the  Latin  name  of  liniment  of  soft  soap? 
What  is  a  common  synonym? 
How  is  it  made? 

Give  the  formula  and  mode  of  making  turpentine  liniment. 
Name  the  ingredients  in  liniment  of  aconite  and  chloroform. 
How  is  Canada  liniment  made  and  what  are  its  Latin  and  English  titles? 
How  does  camphorated  soap  liniment  differ  from  soap  liniment?     What  is  its 

synonym? 
Name  the  ingredients  in  compound  liniment  of  mustard. 

Give  the  method  for  preparing  acetic  turpentine  liniment.    What  are  its  synonyms? 
What  are  official  oleatcs? 
How  many  are  official  in  the  U.  S.  P.?    How  many  in  the  N.  F.?    What  are  their 

names? 
What  advantage  are  they  supposed  to  possess  over  the  fatty  substances  that  are 

commonly  used  in  ointments? 
Give  the  formula  and  mode  of   making  oleate  of   aconitine,  oleate  of   atropine, 

oleate  of  cocaine,  oleate  of  mercury,  oleate  of  quinine,  and  oleate  of  veratrine. 
What  are  petroxolins?    How  many  are  recognized  in  the  N.  F.? 
Why  are  they  of  value  for  external  application? 
How  is  liquid  petroxolin  made?    Solid  petroxolin? 

Name  the  other  official  petroxolins  and  the  percentage  of  active  ingredients  in  each. 
What  are  sprays  or  nebula-? 

How  many  are  recognized  in  the  N.  F.  ?    Name  them. 
Wli.it  liquid  is  used  in  the  official  spmys  as  the  vehicle? 
Name  the  medicated  oils  official  in  the  N.  K. 
Whit  per  cent.,  of  phenol  is  present,  in  phcnolated  oil? 
How  is  phosphorated  oil  made?    How  much  phosphorus  is  present? 
Name  the  aromaties  used  in  aromatic*  ca.stor  oil. 


CHAPTER  XXVI 

AQUEOUS  LIQUIDS  MADE  BY  PERCOLATION  OR  MACERATION 
Infusa     Infusions 

Infusions  are  liquid  preparations  made  by  treating  vegetable  sub- 
stances with  either  hot  or  cold  water.  The  drug  is  not  subjected  to  the 
boiling  process,  although  it  is  common  to  pour  boiling  water  over  it;  the 
mixture  is  allowed  to  stand  in  a  closed  vessel  until  cold.  While  the  use 
of  hot  water  has  the  advantage  of  saving  time  in  some  cases,  it  is  often 
objectionable  because  the  inert  principles  in  the  drug  are  dissolved  by 
the  hot  water,  and  as  the  infusion  cools,  they  are  precipitated  in  such 
a  very  finely  divided  condition  that  they  cannot  be  readily  separated 
by  eolation  or  filtration.  Cold  water  should  be  selected  as  the  men- 
struum when  the  drug  contains  a  valuable  volatile  principle,  when  the 
active  agent  is  injured  by  heat,  or  when  the  desirable  principles  are 
readily  soluble  in  water  of  ordinary  temperature.  The  time  required 
to  make  the  infusion  must  also  be  considered,  for  in  warm  weather  it  is 
quite  possible  for  an  infusion  to  ferment  or  decompose  before  it  is 
finished. 

Pure  water  should  be  used  in  making  infusions,  and  they  should  not 
be  made  in  large  quantities  unless  demanded  for  immediate  use,  as, 
without  special  precautions  to  preserve  them,  they  soon  decompose. 

Of  the  inert  principles  found  in  plants,  starch  is  extracted  by  hot 
water  and  albumen  by  cold  water,  while  gum,  sugar,  and  extractive  are 
dissolved  by  both. 

In  making  infusions  the  drug  is  usually  coarsely  comminuted,  sliced, 
or  bruised.  Fine  powders  should  be  avoided  whenever  possible,  because 
it  is  difficult  to  separate  the  fine  particles  from  the  infusion;  and  if  per- 
colation is  resorted  to,  so  much  time  is  consumed  in  the  operation,  owing 
to  the  swelling  of  the  powder,  that  decomposition  may  set  in  before  the 
preparation  is  finished.  The  number  of  infusions  official  in  the  U.  S.  P. 
IX  is  two,  the  number  in  the  N.  F.  IV  is  five.  Infusions  are  usually 
made  in  four  ways:  1.  By  maceration.  2.  By  digestion.!  3.  By  per- 
colation.   4.  By  diluting  fiuidextracts. 

1.  By  Maceration. — This  is  the  process  which  is  most  frequently 
used.  The  general  formula  of  the  U.  S.  Pharmacopoeia,  which  is  here 
appended,  furnishes  a  model. 

Qeneral  Official  Formula  for  Infusions 

Infusions  must  be  freshly  made  from  the  drugs,  and,  when  the  strength 
of  Infusions  is  not  otherwise  directed,  they  are  to  be  prepared  by  the 
following  general  formula: 

Metric  Old  form 

*The  Drug,  coarsely  comminuted,  fifty  grammes.  .  SO  Om.  866  gr. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  l  pint 
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Introduce  the  substance  into  a  suitable  vessel  provided  with  a  cover, 
pour  upon  it  1000  mils  [old  form  1  pint]  of  boiling  water,  cover  the 
vessel  tightly,  and  allow  it  to  stand  for  half  an  hour.  Then  strain 
with  expression,  and  pass  enough  water  through  the  strainer  to  make 
the  Infusion  measure  1000  mils  [old  form  1  pint].  If  the  activity  of 
the  Infusion  is  affected  by  heat,  cold  water  only  should  be  used. 

Caution. — The  strength  of  Infusions  of  potent  or  very  active  drugs 
should  be  specially  directed  by  the  physician. 

It  will  be  found  most  convenient  to  provide  special  apparatus  for 
making  infusions  by  maceration.  One  of  the  oldest  forms  is  known  as 
Alsop's  Infusion  Jar.  This  presents  a  very  neat  and  effectual  method 
of  making  the  hot  infusions.  It  consists  of  an  earthen-ware  mug,  repre- 
sented in  Fig.  430,  with  a  spout,  d,  proceeding  from  the  bottom,  and 
placed  closely  to  the  side  of  the  vessel  to  prevent  fracture;  a  perforated 
plate  or  diaphragm,  b,  supported  on  a  ledge,  c,  at  about  one-quarter  or 
one-third  of  the  height  of  the  vessel  from  the  top;  and  a  lid,  a,  which 
may  be  fastened  on  by  a  string  through  holes  //.  The  material  to  be 
Fig.  430  submitted   to   infusion  is  placed  on  the  perforated 

plate,  and  the  hot  water  poured  in  so  as  to  cover 
it,  the  vessel  having  been  previously  warmed,  so  as 
not  to  chill  the  liquid.  As  the  water  becomes  impreg- 

Fig. 433 


Fig.  432 


Alsop's  infusion  jar 

Fig.  431 


Squire's  infusion  mug 


Infusion  pitcher 


Infusion  mug  (honu--m:wlc1 


nated,  it  acquires  an  increased  specific  gravity,  and  sinks  to  the  bottom, 
its  place  being  supplied  by  the  unsaturated  portion;  and  this  circulation 
goes  on  until  the  whole  of  the  soluble  matter  is  extracted.  In  order  to 
maintain  a  due  warmth,  the  vessel  may  be  placed  upon  a  stove,  or  upon 
an  iron  plate  nenr  the  fire.  The  advantage  of  the  process  is  that  the 
materia]  is  subjected  to  the  solvent  power  of  the  least  impregnated  por- 
tion of  the  menstruum.  In  order  that  the  vessel  may  be  adapted  for 
the  preparation  of  different  quantities  of  infusions,  it  would  be  an 
advantage  to  have  ledgefl  arranged  within,  at  different  heights,  so  that 
the  diaphragm  may  be  supported  at  any  desired  point.    The  surface  of 
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the  liquid,  e,  should,  of  course,  always  be  above  the  medicinal  substance. 
Tinned  iron  or  metallic  vessels  are  unsuited  for  infusions;  they  are  par- 
ticularly objectionable  when  the  drug  used  for  makin'g  the  preparation 
contains  tannin,  gallic  acid,  or  an  astringent  substance.  The  liability 
of  iron  vessels  to  rust  constitutes  another  objection. 

Squire's  Infusion  Mug  differs  from  the  preceding  in  having  a  colander 
of  queen's-ware,  which  is  closely  covered  with  a  lid,  and  descends  into 
the  jar  so  as  to  form  a  diaphragm  for  the  support  of  the  substance  to 
be  infused.  It  has  the  advantage  that  the  material,  after  having  been 
exhausted,  may  be  lifted  out  without  disturbing  the  infusion.  Fig.  431 
shows  the  mug.  It  is  made  of  queen's-ware,  of  the  capacity  of  one  pint, 
B;  into  it  a  thimble-shaped  colander,  A,  descends,  supported  on  the  rim 
of  the  mug  by  a  projecting  ledge,  with  a  carefully  fitted  cover,  C,  which 
closes  the  whole.  The  substance  to  be  submitted  to  infusion  is  intro- 
duced into  the  colander  either  before  or  after  it  has  been  fitted  to  the 
mug;  the  water,  hot  or  cold,  as  the  case  may  be,  is  then  poured  in  so  as 
to  fill  the  lower  vessel  and  cover  the  materials  in  the  upper;  and,  the 
cover  having  been  applied,  the  vessel  is  set  aside  for  the  length  of  time 
required.  The  colander  is  then  to  be  lifted  out,  and  the  infusion,  with- 
out having  to  strain  it,  is  ready  for  use. 

Fig.  432  represents  an  earthen-ware  infusion  pitcher,  which  may  be 
used  for  making  a  gallon  of  infusion;  it  is  useful  where  there  is  a  large 
demand.  Its  principle  of  action  is  similar  to  that  of  Squire's  infusion 
mug.  A  still  better  and  cheaper  apparatus  may  be  made  by  the  phar- 
macist himself,  by  selecting  a  queen's-ware  or  porcelain  tea-  or  coffee- 
pot, A,  as  in  Fig.  433,  and  if  a  hole  is  bored  with  the  broken  end  of  a 
small  file  through  the  top,  close  to  the  handle,  a  copper  wire  may  be 
passed  through  the  hole  and  around  the  handle,  and  made  to  terminate 
in  a  hook.  The  material  to  be  infused  is  loosely  tied  up  in  a  square 
piece  of  cheese  cloth  (coarse,  thin  muslin)  and  suspended  from  the 
hook;  the  hot  water  soon  penetrates  all  parts  of  the  drug  and  dissolves 
out  the  soluble  principles  by  circulatory  displacement.  This  method 
has  the  great  advantage  that  no  further  straining  is  needed,  as  the  bag 
retains  the  solid  undissolved  portion;  the  bag  may  be  pressed  and  the 
contents  then  thrown  away. 

Official  Infusions  made  by  Maceration 


Title 


Ingredients 


Method  of  Preparation.  Use,  and  Dose 


Infusum    Digi- 
talis.U.S.P. 


Senna?  Com- 
poaitum, 
U.  S.  P. 


Brayerse.N  F. 


Rosin    Com- 
poaitum, 
N.  F. 


15  Gm.  Digitalis;  150  mils  Cinna- 
mon Water;  500  mils  Boiling 
Water;  Cold  Water  to  make 
1000  mils 


60  Gm.  Senna;  120  Gm.  Manna; 
120  Gm.  Magnesium  Sulphate; 
20  Gm.  Fennel;  800  mils  Boil- 
ing Water;  Cold  Water  to  make 
1000  mils 


60  Gm.  Brayera;  Boiling  Water, 
1000  mils 

13  Gm.  Red  Rose;  9  mils  Diluted 
Sulphuric  Acid;  40  Gm.  Sugar; 
Boiling  Water,  1000  mils 


Pour  500  mils  of  Boiling  Water  upon  the 
Digitalis  and  macerate  in  a  closed  vessel 
for  1  hour.  Then  strain,  add  the  Cinnamon 
Water  and  enough  Water  to  make  100C 
mils.  Diuretic,  cardiac  stimulant,  f  5  i 
(4  mils) 

Pour  800  mils  of  Boiling  Water  upon  the 
Senna,  Manna  and  Fennel,  and  macerate, 
in  a  closed  vessel,  for  30  minutes.  Then 
strain,  dissolve  the  Magnesium  Sulphate  in 
the  infusion,  and  add  enough  Water  t.. 
make  1000  mils.  Purgative,  f  3  iv  (12C 
mils) 

Pour  the  Boiling  Water  upon  the  drug  and 
allow  it  to  stand  until  cold.  Dispense 
without  straining,  f  X  viii  (250  mils) 

Pour  the  Boiling  Water  upon  the  drug,  add 
the  Acid,  and  macerate  in  a  closed  vessel 
during  1  hour.  Then  dissolve  the  Sugar 
in  the  liquid  and  strain,     f  5  lii  (100  mile) 
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2.  By  Digestion. — The  process  of  digestion  consists  in  subjecting  the 
substance  to  the  continued  action  of  moderate  heat  below  the  boiling 
temperature.  In  making  infusions,  digestion  is  often  very  useful, 
although  it  may  not  be  directed  in  the  formula.  It  generally  suffices  to 
place  the  infusion  vessel  (see  Fig.  433)  upon  a  moderately  hot  portion 
of  the  stove  plate,  or  upon  the  floor  near  the  stove  or  source  of  heat. 

3.  By  Percolation. — This  method  of  making  infusions  is  by  far  the 
most  satisfactory,  and  should  be  used  whenever  possible.  It  should  be 
selected  when  the  desirable  principles  are  easily  dissolved  in  water,  and 
when  the  amount  of  menstruum  is  amply  sufficient  to  exhaust  the  drug 
thoroughly.  Percolation  presents  the  advantages  of  furnishing  a  fin- 
ished preparation,  straining  being  unnecessary.  Again,  precipitation 
from  the  deposition  of  inert  principles  after  the  infusion  has  been 
strained,  due  to  the  principles  being  soluble  in  hot  water  but  insol- 
uble in  cold  water,  is  avoided.  The  chief  drawback  to  the  adoption 
of  percolation  in  making  infusions  is  the  length  of  time  it  takes  to 
exhaust  the  drug  with  water.  Infusions  are  generally  extemporaneous 
preparations,  and  they  are  frequently  desired  quickly;  hence  the  proc- 
ess of  maceration  is  often  selected  in  preference. 

Official  Infusion  made  by  Percolation 


Title 


Ingredients 


Method  of  Preparation  and  Dose 


Infusum     Cin- 
chona, 

N.  F. 

Gentianae 
Composi- 
tum,  N.  F. 


Pruni  Virgin- 
larue.N.F. 


60  Gm.  Cinchona,  in  No.  40 
powder;  10  mils  Aromatic  Sul- 
phuric Acid.  Water,  enough  to 
make  1000  mils 

30  Gm.  Gentian;  8  Gm.  Corian- 
der; 8  Gm.  Bitter  Orange  Peel, 
all  in  No.  40  powder;  Diluted 
Alcohol  and  Water,  each, 
enough  to  make  1000  mils 

40  Gm.  Wild  Cherry,  in  No.  20 
powder;  50  mils  Glycerin; 
Water,  enough  to  make  1000 
mils 


Mix  the  Acid  with  500  mils  of  Water  and  per- 
colate the  drug  first  with  this  mixture  and 
then  with  enough  Water  to  make  1000 
mils,     f  5  xii  (50  mils) 

Moisten  the  mixed  drugs  and  percolate  with 
Diluted  Alcohol  until  the  percolate  meas- 
ures 250  mils.  Then  add  enough  Water  to 
make  1000  mils,     f  5  iv  (15  mils) 

Macerate  the  drug  in  a  percolator,  with  900 
mils  of  Cold  Water  for  3  hours.  Then  per- 
colate into  the  Glycerin  and,  after  pressing 
down  the  drug,  pour  on  enough  more  water 
to  make  the  percolate  measure  1000  mils. 
Mix  well.     Tonic,  f  S  ii  (60  mils) 


Preservation  of  Infusions. — The  difficulty  in  preserving  infusions 
arises  from  the  decomposition  of  the  principles  which  are  extracted  by 
water  and  retained  in  the  preparation.  If  sufficient  alcohol  is  added  to 
prevent  decomposition,  the  therapeutic  action  of  the  infusion  is  usu- 
ally interfered  with,  owing  to  the  comparatively  large  proportion  of 
spirit  contained  in  the  dose.  Alcohol  is  successfully  used  in  preparations 
like  infusion  of  gentian,  orange  peel,  etc.,  or  simple  tonics.  If  an  anti- 
septic, like  boric  acid,  salicylic  acid,  sodium  benzoate,  or  phenol  is  used, 
the  same  objection  exists — the  interference  due  to  the  therapeutic 
action  of  the  antiseptic. 

It  has  been  proved  that  infusions  may  be  preserved  for  a  long  time 
if  tluy  are  protected  from  the  microscopic  organisms  which  float  in  the 
air  (see  chapter  Oil  Sterilization).  A  simple  method  is  to  gradually  heat 
tin'  infusion,  contained  in  a  bottle,  to  the  boiling  point  in  order  to  de- 
stroy any  organisms  that  m:iy  he  present ,  and  then  to  transfer  itatonce, 
under  proper  precautions,  to  -mall  bottles,  which  have  been  sterilized, 
filling  them  to  the  brim;  the  sterilized  stoppers  are  then  forced  in 
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and  tied  over,  and  the  stoppers,  lip,  and  neck  of  each  bottle  dipped 
into  hot  paraffin  or  sealing  wax.  A  useful  modification  of  Almen's 
method  consists  in  heating 'the  infusion  to  the  boiling  point  in  a  bottle, 
on  a  water  bath.  The  rubber  stopper  of  the  bottle  is  perforated  so 
as  to  admit  a  long  bent  tube  and  a  short  tube;  the  short  tube  is  loosely 
filled  with  cotton,  the  long  limb  of  the  bent  tube  is  passed  through 
the  cork,  and  a  rubber  tube  with  a  pinchcock  at-  Fig.  434 

tached,  as  shown  in  Fig.  434.   The  cotton  permits  the  q 

admission  of  air  into  the  bottle,  but  excludes  organ-  J|£    ^% 

isms,  spores,  and  dust.  The  infusion  may  be  drawn 
from  the  bottle  as  wanted  by  the  rubber  tube  and 
syphon,  the  flow  being  controlled  by  the  pinchcock. 

4.  Infusions  from  Fluidextracts. — The  habit  of 
making  infusions  from  concentrated  alcoholic  tinct- 
ures or  fluidextracts  is  improper  and  unjustifiable, 
except  in  those  few  cases  in  which  the  active  and  de- 
sirable principles  of  the  drug  are  equally  soluble  in 
alcohol  and  in  water,  or  in  the  menstrua  used  for  both 
fluidextract  and  infusion.  This  is  well  illustrated  in 
those  preparations  in  which  the  activity  of  the  drug  is 
due  to  resinous  bodies.  Alcoholic  menstrua  here  are 
necessary  to  dissolve  the  resins,  and  if  such  a  fluid- 
extract  is  added  to  water,  precipitation  takes  place  and  the  filtered 
infusion  is  worthless.  If  the  precipitate  is  inert  or  does  not  carry  down 
with  it  any  portion  of  the  active  principle,  and  is  readily  separated,  the 
only  objection  to  the  infusion  is  the  presence  of  the  alcohol,  which  may 
or  may  not  seriously  interfere  with  the  therapeutic  action,  according  as 
the  quantity  present  is  large  or  small.  The  saving  in  time  and  labor 
by  making  infusions  in  this  way  is  the  cause  of  the  frequent  employ- 
ment of  this  method,  but  it  should  never  be  used  if  the  therapeutic 
action  of  the  drug  is  weakened  thereby.  The  substitution  of  a  fluid- 
extract  infusion  in  a  prescription  for  one  directed  to  be  made  by  an 
official  process  is  very  reprehensible. 

The  British  Pharmacopoeia  (1898)  introduced  concentrated  infusions 
made  by  percolation,  usually  with  20  per  cent,  alcohol,  but  they  pro- 
voked some  criticism  on  account  of  their  instability  through  precipi- 
tation and  have  been  omitted  from  the  1914  edition. 


Infusion  bottle 


INFUSUM   DIGITALIS.  U.  S.     Infusion  of  Digitalis 
[Inf.  Digit.] 

Metric  Old  form 

'"Digitalis,  bruised IS  Gm.  J^  o«.  av. 

Cinnamon  Water 1 50  mils  5      fl.  o«. 

Water,  a  sufficient  quantity,  

To  make 1 000  mils  2  pints 

Pour  500  mils  [old  form  1  pint]  of  boiling  water  upon  the  digitalis, 
contained  in  a  suitable  vessel,  and  allow  it  to  macerate  for  one  hour. 
Then  strain,  add  the  cinnamon  water  to  the  strained  liquid,  and  pass 
enough  water  through  the  residue  on  the  strainer  to  make  the  product 
measure  1000  mils  [old  form  2  pints].    Mix  well. 

Infusion  of  Digitalis  must  be  freshly  prepared  from  the  leaves. 

Average  dose. — 1  fluidrachm  (4  mils). 
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INFUSUM  SENN/E  COMPOSITUM.  U.  S.     Compound  Infusion  of  Senna 

[Inf.  Senn.  Co.] 

Metric  Old  form 

♦Senna 60  Gm.  2  oz.  av. 

Manna 1 20  Qm.  4  oz.  av. 

Magnesium  Sulphate 1 20  Gm.  4  oz.  av. 

Fennel,  bruised 20  Gm.  292  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Pour  800  mils  [old  form  25  fl.  oz.  288  minims]  of  boiling  water  upon 
the  senna,  manna,  and  fennel  contained  in  a  suitable  vessel,  and  allow 
the  mixture  to  macerate  for  half  an  hour.  Then  strain,  express  and 
dissolve  the  magnesium  sulphate  in  the  Infusion,  and  again  strain. 
Lastly,  add  enough  water  through  the  strainer  to  make  the  Infusion 
measure  1000  mils  [old  form  2  pints]. 

This  preparation  must  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Average  dose. — 4  fluidounces  (120  mils). 


INFUSUM  BRAYER/E.  N.  F.      Infusion  of  Brayera 
[Inf.  Brayer.] 


Brayera,  in  No.  20  powder. 
Boiling  Water 


Metric 

Old  form 

60  Gm. 
1000  mils 

2  oz.  av. 

2  pints 

Pour  the  boiling  water  upon  the  brayera,  and  allow  it  to  macerate  in 
a  covered  vessel  until  cool. 

Dispense  this  Infusion  without  straining,  and  only  when  recently 
prepared. 

Average  dose. — 8  fluidounces  (250  mils). 


INFUSUM  CINCHON/E.    N.  F.     Infusion  of  Cinchona 
[Inf.  Cinchon.] 

Metric  Old  form 

Cinchona,  in  No.  40  powder 60  Gm.  2      oz.  av. 

Aromatic  Sulphuric  Acid 1 0  mils  2)4  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  acid  with  500  mils  [old  form  1  pint]  of  water,  and  moisten 
the  powder  with  30  mils  [old  form  461  minims]  of  the  mixture;  pack  it 
firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon  it ,  first  t  he 
remainder  of  the  mixture,  and  afterwards  water,  until   the  infusion 

measures  moo  mils  [old  form  2  pints]. 

The  arid  in  t his  infusion  renders  the  alkaloids  more  soluble  and  thus 
assists  in  their  extraction. 


Average  dose. — 12  fluidrachms  (50  mils). 
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INFUSUM    GENTIAN/C    COMPOSITUM.   <N.  F.      Compound    Infusion    of 

Gentian 
[Inf.  Gent.  Co.] 

Metric  Old  form 

Gentian,  in  No.  40  powder 30  Gm.  l  oz.  av. 

Coriander,  in  No.  40  powder 8  Gm.  117  gr. 

Bitter  Orange  Peel,   in  No.  40  powder 8  Gm.  117  gr. 

Diluted  Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Moisten  the  powdered  drugs  with  diluted  alcohol,  pack  in  a  perco- 
lator, and  percolate  with  diluted  alcohol  until  the  product  measures  250 
mils  [old  form  8  fl.  oz.].  To  this  add  sufficient  water  to  make  the  prod- 
uct measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 4  fluidrachms  (15  mils). 


INFUSUM   PRUNI   VIRGINIANS.   N.  F.      Infusion   of  Wild   Cherry 

(U.  S.  P.  VIII) 
[Inf.  Prun.  Virg.] 

Metric  Old  form 

Wild  Cherry,  in  No.  20  powder 40  Gm.  l  oz.  av.  147  gr. 

Glycerin   50  mils  l  fl.  oz.    288  min. 

Water,  a  sufficient  quantity, 


To  make 1000  mils 


2  pints 


Macerate  the  wild  cherry  in  900  mils  [old  form  28  fl.  oz.  384  minims] 
of  cold  water  in  a  cylindrical  percolator  during  three  hours  and  then 
draw  off  and  collect  the  percolate  in  a  receiving  bottle  containing  the 
glycerin.  When  the  liquid  has  passed  below  the  surface  of  the  drug, 
press  it  down  firmly  and  pour  on  sufficient  water  to  make  the  infusion 
measure  1000  mils  [old  form  2  pints]  and  mix  well. 

This  Infusion  should  not  be  dispensed  unless  it  has  been  recently 
prepared.  The  preliminary  maceration  permits  the  development  of 
hjrdrocyanic  acid  in  the  wild  cherry  and  the  process  of  cold  percolation 
has  been  adopted  to  avoid  the  subsequent  loss  of  this  important 
constituent  which  the  usual  hot  water  method  would  have  volatilized. 

Average  dose. — 2  fluidounces  (60  mils). 


INFUSUM  ROS/C  COMPOSITUM.   N.   F      Compound  Infusion  of  Rose 

[Inf.   Ros.  Co.] 

Metric  Old  form 

Red  Rose 13Qm.  190  gr. 

Diluted  Sulphuric  Acid 9  mils  138  min. 

Sugar 40  Om.  i  oz.  av.  147  gr. 

Boiling  Water 1000  mils  2  pinU 

Pour  the  boiling  water  upon  the  red  rose  in  a  glass  or  porcelain  vessel, 
add  the  acid,  cover  the  vessel,  and  digest  the  drug  during  one  hour. 
Then  dissolve  the  sugar  in  the  liquid  and  strain  the  infusion. 

Average  dose. — 3  fluidounces  (100  mils). 
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Unofficial  Infusions 


Title 

Ingredients 

Method  of  Preparation 

Infusum       Al- 

50  Gm.  Alstonia,  bruised;  boiling 

Infuse   in 

a 

covered 

vesse 

for  30  minutes; 

stonise.  Br 

Distilled  Water,  1000  mils 

strain 

Aurantii.  Br. 

50  Gm.  Dried  Bitter  Orange  Peel; 
1000     mils     boiling     Distilled 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Aurantii 

25  Gm.  Dried  Bitter  Orange  Peel ; 

Infuse  in 

B 

covered 

vessel 

for 

15 

minutes; 

Composi- 

10   Gm.    Lemon   Peel;    5   Gm. 

strain 

tum.     Br. 

Cloves,  bruised;  1000  mils  boil- 
ing Distilled  Water 

Buchu.     Br. 

50  Gm.  Burhu  Leaves;  1000  mils 
boiling  Distilled  Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Calumbse. 

50  Gm.  Calumba  Root;  1000  mils 

Infuse  for  30  minutes 

;  Btrain 

Br. 

boiling  Distilled  Water 

Carvophylli. 

25  Gm.  Cloves,  bruised;  1000  mils 

Infuse  in 

a 

covered 

vessel 

for 

15 

minutes; 

Br. 

boiling  Distilled  Water 

strain 

Cascarillse. 

50  Gm.  Cascarilla;  1000  mils  boil- 

Infuse in 

a 

covered 

vessel 

for 

15 

minutes; 

Br. 

ing  Distilled  Water 

strain 

Chiratse.  Br. 

50  Gm.  Chiretta;  1000  mils  boil- 
ing Distilled  Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Ergotse.    Br. 

50  Gm.   Ergot,   freshly  crushed; 
1000     mils     boiling     Distilled 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Kramerise. 

50  Gm.  Krameria  Root,  bruised; 

Infuse  in 

a 

covered 

vessel 

for 

15 

minutes; 

Br. 

1000     mils     boiling     Distilled 
Water 

strain 

Quassise.  Br. 

10  Gm.   Quassia  Wood,   rasped; 
1000     mils     boiling     Distilled 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Rhei.     Br. 

50   Gm.    Rhubarb   Root,   sliced; 
1000     mils     boiling     Distilled 
Water 

Infuse  in 
strain 

B 

covered 

vessel 

for 

15 

minutes; 

Sal  vise 

16  Gm.   Sage;   500  mils   Boiling 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

80 

minutes; 

Scoparii.  Br. 

100  Gm.   Broom  Tops,  bruised; 
1000     mils     boiling     Distilled 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Senegse.    Br. 

50  Gm.  Senega  Root,  No.  10  pow- 
der; 1000  mils  boiling  Distilled 
Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

30 

minutes; 

Sennse.     Br. 

100  Gm.  Senna;  5  Gm.    Ginger, 
sliced;   1000  mils  boiling  Dis- 
tilled Water 

Infuse  in 
strain 

a 

covered 

vessel 

for 

15 

minutes; 

Uvsb    Ursi. 

50      Gm.       Bearberry      Leaves, 

Infuse  in 

u 

covered 

vessel 

for 

15 

minutes; 

Br. 

bruised;  1000  mils  boiling  Dis- 
tilled Water 

strain 

Decocta     Decoctions 

Decoctions  are  liquid  preparations  made  by  boiling  vegetable  sub- 
stances with  water.  The  object  sought  in  preparing  decoctions  is  to 
secure,  in  aqueous  solution,  the  soluble  active  principles  of  drugs  which 
are  not  injured  by  heat.    It  is  obvious  that  very  few  drugs  are  suited 

Fig.  436 
Fig.  435 


TU'ii-v  tin  decoction  vi'«m.i 


Itram  water  bath 


to  this  form  of  administration;  and  decoctions  are  rapidly  declining  in 
favor.  Hoi  infusion  will  generally  afford  a  means  of  obtaining  all  the 
benefits  that  are  derived  from  boiling  the  drug  with  water,  while  the 
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prolonged  action  of  boiling  water  generally  exercises  a  dissociating 
effect  upon  the  active  principles.  The  disadvantages  of  hot  infusions 
are  possessed  in  a  more  marked  degree  by  decoctions  (see  page  449). 
In  compound  decoctions  the  ingredients  are  preferably  added  at  differ- 
ent periods  of  the  operation,  the  hard,  ligneous  drugs  being  added  first, 
and  the  aromatics,  or  those  containing  volatile  oils,  at  the  close  of  the 
process,  so  that  loss  of  activity  of  the  latter  may  not  ensue. 

The  earthen-ware  or  porcelain  vessels  used  in  preparing  infusions  are 
preferred  for  decoctions  (see  page  450),  as  they  will  bear  the  heat  of 
boiling  water,  if  heated  gradually.  Fig.  435  shows  a  block-tin  vessel 
employed  for  preparing  decoctions,  used  largely  in  Germany,  and  to 
some  extent  here.  It  is  preferably  used  in  connection  with  the  brass 
water  bath,  R  (see  Fig.  436).  The  rim,  F,  is  somewhat  flexible,  while 
a  small  aperture  permits  the  escape  of  steam.  The  empyreumatic  odor 
which  many  decoctions  possess  when  made  over  a  naked  fire,  and 
caused  by  particles  adhering  to  the  bottom  of  the  vessel  and  becoming 
charred,  is  avoided  by  the  use  of  the  water  bath. 

Iron  vessels  are  not  used  advantageously,  because  of  the  discoloration 
which  is  caused  by  the  tannin  of  astringent  drugs  reacting  with  the  iron . 

A  general  formula  for  decoctions  will  be  found  in  the  U.  S.  P.  IX  and 
one  formula  in  the  N.  F.  IV. 


DECOCTA.     U.  S.      Decoctions 

General  Official  Formula. — Decoctions  must  be  freshly  made  from 
the  drugs,  and,  when  the  strength  of  decoctions  is  not  otherwise 
directed,  they  are  to  be  prepared  by  the  following  general  formula: 

Metric  Old  form 

*The  Drug,  coarsely  comminuted 50  Gm.  365  gr. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  l  pint 

Introduce  the  drug  into  a  suitable  vessel  provided  with  a  cover, 
pour  upon  it  1000  mils  [old  form  1  pint]  of  cold  water,  cover  it  well, 
and  boil  for  fifteen  minutes.  Then  allow  it  to  cool  to  about  40°  C. 
(104°  F.),  express,  strain  the  expressed  liquid,  and  pass  enough  cold 
water  through  the  strainer  to  make  the  product  measure  1000  mils 
[old  form  1  pint]. 

Caution. — The  strength  of  decoctions  of  energetic  or  powerful  sub- 
stances should  be  specially  directed  by  the  physician. 


DECOCTUM   SARSAPARILL/E  COMPOSITUM.   N.  F.      Compound 

Decoction  of  Sarsaparilla 

[Decoc.  Sarsap.  Co.] 

Metric  Old  form 

Sarsaparilla,  cut  and  bruised 1 00  Qm.  l  oi.  av.  293  gr. 

Sassafras,  in  No.  20  powder 20  Qm.  146  gr. 

Quaiac  Wood,  rasped 20  Gm.  146  gr. 

Ulycyrrhlza,  cut  and  bruised 20  Gm.  146  gr. 

Mezereum,  cut  and  bruised 10  Qm.  73  gr. 

Water,  a  sufficient  quantity, 


To  make 1000  mils  1  pint 
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Add  the  sarsaparilla  and  guaiac  wood  to  1000  mils  [old  form  1  pint] 
of  water  in  a  suitable  vessel  and  boil  the  mixture  for  thirty  minutes, 
replacing  the  water  lost  by  evaporation.  Then  add  the  sassafras, 
glycyrrhiza  and  mezereum,  cover  the  vessel,  and  macerate  the  mixture 
for  two  hours.  Finally  strain,  and  add  enough  cold  water,  through 
the  strainer,  to  make  the  product  measure  1000  mils  [old  form  1  pintj. 

Average  dose. — 4  fluidounces  (120  mils). 


Unofficial  Decoctions 


Title 


Ingredients 


Method  of  Preparation 


Decoctum  Aca- 
cisB   Corti- 
cis.     Br. 
Agropyri.  Br. 


Aloes    Com- 
positum. 
Br. 


Cetrarite. 
U.    S.     P. 
1890 


Gossypji 
Radicis 
Corticis. 
Br. 

Hamatoxyli. 
Br. 


Ispaghulse. 
Br. 

Sappan.    Br. 


Sarsaparilla 
Compoo- 
tum  For- 
tius (Zitt- 
mann's 
Decoction, 
Stronger) 

Sarsapahllce 
Compoai- 
tum  Mit- 
ius  (Zitt- 
mann's 
J  tooootion, 
Milder) 


60  Gm.  bruised  Acacia  Bark;  Dis- 
tilled Water,  enough  to  make 
1000  mils 

50  Gm.  cut  Couch  Grass;  Dis- 
tilled Water,  enough  to  make 
1000  mils 

10  Gm.  Extract  of  Aloes;  5  Gm. 
each  of  Myrrh  and  Potassium 
Carbonate;  40  Gm.  Extract  of 
Liquorice;  300  mils  Compound 
Tincture  of  Cardamoms;  Dis- 
tilled Water,  enough  to  make 
1000  mils 

50  Gm.  Cetraria;  Water,  enough 
to  make  1000  mils 


200  Gm.  bruised  Cotton  Root 
Bark;  Distilled  Water,  enough 
to  make  1000  mils 

50Gm.  Logwood,  in  chips;  10  Gm. 
Cinnamon  Bark,  bruised;  Dis- 
tilled Water  to  make  1000  mils 

15  Gm.  bruised  Ispaghula;  Dis- 
tilled Water,  enough  to  make 
1000  mils 

50  Gin.  Sappan,  in  chips;  10  Gm. 
bruised  Cinnamon  Bark;  Dis- 
tilled Water,  enough  to  make 
1000  mils 

20  Gm.  cut  Sarsaparilla;  1  Gm. 
Sugar;  1  Gm.  Alum;  1  Gm. 
bruised  Anise;  1  Gm.  Bruised 
Fennel;  5  Gm.  cut  Senna;  2 
Gm.  cut  Liquorice  Root; 
Water,  enough  to  make  500 
mils 

10  Gm.  cut  Sarsaparilla;  1  Gm. 
cut  Lemon  Peel;  1  Gm.  bruised 
Cinnamon;  1  Gm.  bruited  Car- 
daiii(<ni;  1  Gin.  cut  Liquorice 
Root;  Water,  enough  to  make 
500  mils 


Boil  the  drug  with  1200  mils  of  Distilled 
Water  for  10  minutes,  strain  and  add 
enough  Distilled  Water  to  make  1000  mils 

Prepare  as  directed  for  Decoctum  Acacia? 
Corticis 

Coarsely  powder  the  Extract  of  Aloes  and 
Myrrh  and  boil  them  with  the  Potassium 
Carbonate  and  Extract  of  Liquorice,  in 
400  mils  of  Water,  for  5  minutes,  then 
when  cold  add  the  Compound  Tincture  of 
Cardamoms,  set  aside  for  two  hours,  strain, 
and  add  enough  Distilled  Water  to  make 
1000  mils 

Infuse  the  Cetraria,  during  30  minutes,  with 
400  mils  of  Cold  Water,  express,  and  throw 
the  liquid  away.  Boil  the  residue  with 
1000  mils  of  Water  for  30  minutes,  strain, 
and  add  Water  to  make  1000  mils 

Boil  the  drug  with  2000  mils  of  Distilled 
Water  until  reduced  to  about  1000  mils, 
strain,  and  add  enough  Water  to  make 
exactly  1000  mils 

Boil  the  Logwood  with  1200  mils  of  Water  for 
10  minutes,  adding  the  Cinnamon  Bark 
toward  the  end  of  the  time,  strain,  and 
add  Water  to  make  1000  mils 

Prepare  as  directed  for  Decoctum  Acacia 
Corticis 

Prepare  as  directed  for  Decoctum  Hsema- 
toxyli 


Macerate  the  Sarsaparilla  in  520  mils  of 
Water  for  24  hours,  add  the  Sugar  and 
Alum  and  digest  on  a  water  bath  for  3 
hours,  then  add  the  Anise,  Fennel,  Senna 
and  Liquorice  Root  and  digest  for  15 
minutes;  strain  and  add  enough  Water  to 
make  500  mils 

Macerate  the  Sarsaparilla  in  480  mils  of 
Water,  for  24  hours,  then  digest  on  ■  water 
bath  for  3  hours  and  afterwards  add  the 
Lemon  Peel,  Cinnamon,  Cardamom  and 
Liquorice  Root,  digest  for  15  minutes, 
strain  and  add  enough  Water  to  make 
500  mils 


Species 

This  is  a  class  of  preparations,  usually  consisting  of  dried  herbs, 
usually  intended  for  th<;  making  of  medicinal  teas.  Three  species 
are  recognized  in  the  National   Formulary,   as  follows: 
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SPECIES  EMOLLIENTES.  N.  F.      Emollient  Species 
[Spec.  Emoll.     Emollient  Cataplasm] 

....  ,  Metric  Old  form 

Althaea  Leaves 20  Qm.  350  gr 

Mallow  Leaves 20  Gm.  350  „' 

Melilot 20  Gm.  350^' 

Matricaria 20  Gm.  350  gT' 

Linseed 20  Gm.  350  gr.' 

To  make 100  0m.  4  01.  av. 

Reduce  the  drugs  to  a  coarse  powder,  and  mix  them  uniformly. 
Note. — To  prepare  an  Emollient  Poultice,  add  a  suitable  quantity 
of  hot  water  to  this  powder. 


SPECIES  LAXATIV/E.  N.  F.      Laxative  Species 
[Spec.  Lax.     Species  Laxantes,  N.  F.  Ill        St.  Germain  Tea] 

Metric  Old  form 

Senna,  cut 40.0  Qm.  1  0z.  av.  262  gr. 

Sambucus 25.0  Gm.  1  oz.  av. 

Fennel,  bruised 12.5  Gm.  219  gr. 

Anise,  bruised 1 2.5  Gm.  219  gr. 

Potassium  Bitartrate,  in  fine  powder 1 0.0  Gm.  175  gr. 

To  make 1 00      Gm.  4  oz.  av. 

Moisten  the  senna  with  a  small  quantity  of  water;  then  sprinkle  the 
potassium  bitartrate  over  it  as  uniformly  as  possible.  When  the  senna 
so  treated  has  become  dry,  mix  it  lightly  and  uniformly  with  the  other 
ingredients. 

Average  dose. — 20  grains  (1.3  Gm.). 

SPECIES  PECTORALES.     N.  F.    Pectoral  Species 
[Spec.  Pect.     Species  ad  Infusum  Pectorale        Breast  Tea] 

Metric  Old  form 

Althaea 40  Gm.  1  oz.  262  gr. 

Coltsfoot 20  Gm.  350  gr. 

Glycyrrhiza,  Russian. 15  Gm.  262  gr. 

Anise 10  Gm.  175  gr. 

Mullein  Flowers 10  Gm.  175  gr. 

Orris 5  Gm.  87  gr. 


To  make 100  Gm.  4  oz.  av. 

Cut,  bruise,  and  intimately  mix  the  ingredients. 
Average  dose. — 1  drachm  (4  Gm.). 


QUESTIONS  ON  AQUEOUS  LIQUIDS  MADE  BY  PERCOLATION  OR 
MACERATION   AND  ON    SPECIES 

What  are  infusions?    (See  page  449.) 

In  making  infusions,  should  the  substances  be  boiled? 

In  what  cases  is  hot  water  preferable?    Cold  water? 

What  inert  principles  found  in  drugs  are  extracted  by  hot  water,  and  what  by 

cold  water? 
What  is  the  objection  to  using  fine  powders  in  making  infusions? 
Name  the  infusions  official  in  the  U.  S.  P.      Those  in  the  N.  F. 
By  what  four  methods  are  infusions  usually  made? 
Describe  the  general  process  of  the  U.  S.  P. 
Describe  Alsop's  infusion  jar.    Squire's  infusion  mug. 
What  special  advantage  has  this  mug? 
How  may  a  cheap  and  convenient  apparatus  be  made? 
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What  official  infusions  are  made  by  maceration? 

How  is  the  process  of  digestion  used  in  making  infusions? 

Is  percolation  a  good  process  for  making  infusions? 

What  are  its  advantages? 

What  is  its  chief  disadvantage? 

What  official  infusions  are  made  by  percolation? 

How  may  infusions  be  preserved? 

What  is  the  objection  to  the  use  of  antiseptics? 

Describe  a  method  of  preserving  infusions  which  is  dependent  upon  sterilization. 

Is  the  method  of  making  infusions  from  fluidextracts  a  desirable  one? 

What  are  the  objections  to  it? 

Give  the  formula  and  details  for  making  infusion  of  digitalis.  Compound  infusion 
of  senna. 

How  is  infusion  of  brayera  made?  Why  is  it  not  strained?  Why  is  acid  used  in 
infusion  of  cinchona? 

Name  the  ingredients  in  compound  infusion  of  gentian. 

Why  is  infusion  of  wild  cherry  macerated  before  percolation  and  then  made  with- 
out heat? 

What  is  the  formula  for  making  compound  infusion  of  rose? 

What  are  decoctions? 

What  is  the  object  sought  in  preparing  decoctions? 

What  are  the  disadvantages  attending  decoctions? 

In  making  decoctions,  should  all  the  ingredients  be  put  in  together?    Why? 

How  may  the  empyreumatic  odor  which  sometimes  occurs  in  decoctions  be  avoided? 

Are  iron  vessels  used  advantageously  in  making  decoctions?    Why? 

Are  there  any  decoctions  now  official? 

Give  the  general  official  formula  for  making  a  decoction,  where  the  strength  has 
not  been  directed  or  specified. 

Name  the  ingredients  in  compound  decoction  of  sarsaparilla. 

Give  the  Latin  name,  formula,  and  mode  of  making  Zittmann's  stronger  decoction. 
Zittmann's  milder  decoction. 

What  are  species?    How  many  are  official  in  the  N.  F.? 

Give  the  Latin  and  English  titles  and  the  synonyms  for  each. 


CHAPTER  XXVII 

ALCOHOLIC  LIQUIDS  MADE  BY  PERCOLATION  OR  MACERATION 
Tincturae     Tinctures 

Tinctures  are  alcoholic  preparations  made  by  extracting  the  valu- 
able principles  from  drugs  by  the  use  of  appropriate  menstrua  or  sol- 
vents. There  are,  however,  several  exceptions,  in  which  chemical  sub- 
stances are  dissolved  in  alcoholic  liquids.  They  differ  from  spirits  in 
being  made  from  non-volatile  bodies,  the  tinctures  containing  iodine 
being  the  only  exception  to  this  rule.  They  are  made  by  percolation, 
maceration,  solution,  or  dilution,  and  the  menstrua  employed  in  the 
official  tinctures. are  alcohol,  dilute  alcohol  of  various  strengths,  aro- 
matic spirit  of  ammonia,  ether,  ammonia  water,  or  mixtures  of  alcohol, 
water,  and  glycerin.  There  are  fifty-four  tinctures  official  in  the  U.  S. 
P.  IX  and  forty-eight  in  the  N.  F.  IV.  In  some  unofficial  tinctures, 
spirit  of  ether,  ammoniated  alcohol,  and  spirit  of  nitrous  ether  are  used. 
The  use  of  alcohol  as  a  solvent  for  the  active  or  useful  principles  in 
drugs  has  been  practiced  for  many  years,  but  it  has  required  a  long  time 
and  much  experience  to  determine  the  proper  proportion  of  water  to 
add  to  the  alcohol  so  that  the  menstrua  should  thoroughly  exhaust  the 
drugs  without  extracting  the  inert  principles,  and  yet  contain  sufficient 
alcohol  to  secure  permanent  preparations  that  will  not  in  time  deposit 
a  portion  of  their  active  constituents.  The  advantages  of  alcohol  as  a 
menstruum  have  been  proved  so  thoroughly,  that  the  use  of  aqueous 
preparations  has  greatly  declined  in  this  country;  and  yet  there  are 
some  instances,  particularly  in  the  case  of  the  weak  tinctures  and  those 
requiring  a  large  dose,  in  which  the  therapeutic  action  of  the  menstruum 
almost  equals  that  of  the  drug.  In  these  cases,  however,  the  physician 
may  prefer  the  fluidextract  when  he  does  not  desire  the  stimulating 
action  of  the  alcohol  in  the  tincture. 

In  selecting  the  menstrua  the  proportion  of  water  in  each  case  is 
made  as  great  as  possible  without  endangering  the  permanency  of  the 
preparation,  one  especial  advantage  being  that  such  tinctures  may  be 
added  in  small  proportions  to  aqueous  preparations  without  serious 
precipitation.  In  this  respect  tinctures  have  usually  a  great  advantage 
over  fluidextracts,  and  weaker  alcoholic  menstrua  are  often  used  suc- 
cessfully for  tinctures  when  such  would  be  entirely  unsuitable  for  fluid- 
extracts.  This  may  be  explained  by  the  fact  that  tinctures,  on  account 
of  their  comparative  weakness,  have  a  much  larger  proportion  of  men- 
struum than  fluidextracts  with  which  to  exhaust  the  drug,  and  may 
therefore  have  the  excess  over  the  proportion  of  alcohol  used  in  the 
fluidextract  made  up  with  water.  It  has  been  proved  that  a  pint  of 
diluted  alcohol  will  extract  by  percolation  a  larger  proportion  of  the 
soluble  principles  of  a  drug  than  half  a  pint  of  alcohol  and  half  a  pint 
of  water  percolated  separately  through  the  drug.  The  properties  of 
alcohol  are  considered  under  another  head  (Part  IV),  yet  it  seems  desir- 
able to  notice  here  the  solvent  properties  of  this  valuable  preservative.  It 
mixes  freely  with  water,  ether,  acetic  acid,  a  number  of  volatile  oils,  and 
castor  oil;  it  dissolves  resins,  camphor,  tannin,  benzoic  acid,  chlorophyl, 
the  alkaloids,  balsams,  iodine,  ferric  chloride,  ammonium  carbonate,  etc. 
Diluted  alcohol  extracts  from  drugs,  gum,  extractive,  chlorophyl,  albu- 
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men,  coloring  matter,  resins,  volatile  oils,  alkaloids,  sugar,  tannin,  etc. 
Glycerin  is  used  in  tinctures  to  prevent  precipitation  by  retaining  in 
solution  principles  which  would  otherwise  in  time  be  deposited. 

Preparation. — Tinctures  are  officially  made  in  three  ways:  1.  By 
percolation.    2.  By  maceration.    3.  By  solution  or  dilution. 

1.  By  Percolation. — This  is  the  best  method  for  making  tinctures, 
when  the  drugs  are  capable  of  being  readily  comminuted  and  displaced, 
and  it  is  always  directed  by  the  Pharmacopoeia  when  practicable.  The 
special  advantages  of  percolation  over  maceration  and  expression  are 
seen  in  the  saving  of  time  and  labor,  and  in  the  greater  efficiency  of  the 
product  if  the  process  has  been  carefully  and  skilfully  performed.  The 
introduction  of  metric  measures  into  the  U.  S.  Pharmacopoeia  of  1890 
has  greatly  simplified  the  working  formulas,  there  being  now  no  cal- 
culations necessary  to  determine  the  end  product;  the  employment  of 
metric  receiving  bottles  in  percolating  operations  secures  accuracy 
within  reasonable  limits,  and  their  convenience  will  always  be  a  recom- 
mendation. The  use  of  parts  by  weight  for  tinctures  proved  unsatis- 
factory. If  the  drugs  from  which  the  tinctures  are  directed  to  be  made 
could  be  standardized  so  that  they  would  always  contain  a  definite  and 
uniform  weight  of  the  active  principles,  there  might  be  an  advantage 
in  bringing  the  end  product  to  a  weight  which  would  bear  a  simple 
relation  to  the  proportion  of  active  principles  selected  as  a  standard; 
but  the  Pharmacopoeia,  for  obvious  reasons,  has  not  fixed  a  limit  for  even 
the  amount  of  moisture  in  the  air-dried  drugs,  and  to  assay  all  of  them 
and  to  fix  a  maximum  and  minimum  limit  of  each  active  principle  present 
in  each  drug  would  be  impracticable,  and  in  most  cases  impossible.  Now, 
the  variation  in  the  amount  of  moisture  and  in  the  proportion  of  active 
principles  in  commercial  drugs  is  far  greater  than  is  generally  supposed; 
and  so  long  as  this  ever-present  bar  to  uniformity  is  not  overcome,  it  is 
useless  to  regard  the  trifling  advantage  supposed  to  exist  in  favor  of 
accuracy  and  convenience  in  weighing  liquids;  practically,  the  question 
of  accuracy  resolves  itself  into  one  of  personal  error,  for  a  careful  opera- 
tor will  make  more  accurate  tinctures  by  using  measures  than  a  careless 
one  will  by  using  weights,  and  vice  versa.  The  U.  S.  P.  IX  has  provided  a 
Type  Process  for  tinctures  which  are  to  be  made  by  Percolation.  In 
the  text,  under  the  title,  only  the  drug,  the  size  of  the  powder,  and  the 
menstruum  are  given  and  reference  is  then  made  to  the  Type  Process. 
In  this  book  complete  formulas  will  be  found  under  each  title.  The 
U.  8.  P.  "Type  Process  P"  for  percolation  will  be  found  on  page  MVA. 

2.  By  Maceration. — This  method  of  making  tinctures  is  officially 
used  in  the  case  of  resins,  balsams,  gums,  soap,  etc.,  where  the  practical 
difficulties  likely  to  be  encountered  in  percolation  would  offset  any 
advantages  that  the  latter  process  might  possess  (sec  page  269).  The 
U.  S.  P.  IX  also  provides  a  Type  Process  for  tinctures  to  be  made  by 
Maceration,  only  giving  the  title,  drug,  size  of  powder,  and  the  men- 
struum, witli  reference  to  the  Type  Process.  This  plan  has  not  been 
followed  in  this  book;  each  formula  is  complete.  The  U.  S.  P.  "Type 
Process  M"  for  maceration  will  be  found  on  page  1(>:'>. 

3.  By  Solution  or  Dilution. — A  few  tinctures  are  made  in  this  way, 
such  as  tincture  of  iodine,  by  dissolving  iodine  in  a  solution  of  potas- 
sium iodide  ami  adding  alcohol;  tincture  of  ferric  chloride  by  diluting 
the  solution  of  ferric  chloride  with  alcohol,  etc. 

The  proportion  of  the  drug  to  the  finished  product  varies  in  the  class 
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of  tinctures,  but  at  the  eighth  revision  of  the  U.  S.  Pharmacopoeia  an 
attempt  was  made  to  bring  about  some  degree  of  uniformity  by  making 
the  majority  of  them  of  two  strengths — 10  per  cent,  if  made  from 
potent  drugs,  20  per  cent,  if  made  from  drugs  which  are  not  classed  as 
powerful  in  their  action.  The  selection  of  10  per  cent,  as  the  strength 
for  potent  tinctures  was  made  by  the  International  Conference  held  at 
Brussels  in  1902,  and  as  it  is  most  desirable  to  promote  uniformity  in 
the  strength  of  potent  remedies  throughout  the  world,  the  U.  S.  Phar- 
macopoeia adopted  the  proposition,  but,  instead  of  weighing  the  fin- 
ished product  so  as  to  prepare  preparations  of  definite  percentage 
strength,  the  American  custom  of  measuring  the  finished  product  was 
adopted  and  the  strength  of  tinctures  is  properly  expressed  as  "10  Gm. 
of  drug  in  100  mils  "  or  "  20  Gm.  of  drug  in  100  mils. "  For  all  practical 
purposes  the  U.  S.  P.  tinctures  conform  to  the  International  standard, 
as  the  difference  in  strength  caused  by  this  change  is  negligible,  and  in 
consequence  in  1905  there  was  a  reduction  of  strength  of  many  of  the 
strong  tinctures,  the  most  important  changes  being  that  of  tincture  of 
aconite  from  35  per  cent,  to  10  per  cent,  and  of  tincture  of  veratrum 
viride  from  40  per  cent,  to  10  per  cent.  A  number  of  assay  processes 
for  tinctures  containing  alkaloids  have  been  introduced  in  the  U.  S.  P. 
and  N.  F.  and  these  will  serve  to  bring  about  reliability  and  uniformity 
in  strength. 

Tincturae     Tinctures 

The  U.  S.  P.  IX  has  adopted  General  Formulas  for  a  number  of  tinct- 
ures, as  given  below,  but  in  this  book  each  tincture  will  be  found  to  be 
complete  in  its  detail  without  the  inconvenience  and  uncertainty  of 
reference  to  a  General  Formula. 

Type  Process  P—  Percolation.— Moisten  the  powdered  drug  or  mixed 
drugs  designated  in  the  formula  with  a  sufficient  quantity  of  the  pre- 
scribed menstruum  to  render  it  evenly  and  distinctly  damp,  transfer  it 
to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand  well- 
covered  for  six  hours;  then  pack  it  firmly,  unless  otherwise  directed,  and 
pour  on  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  twenty-four  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  sufficient  of  the  menstruum  to  make  1000  mils 
of  finished  tincture. 

Modification  for  Assayed  Tinctures. — In  tinctures  that  are  directed 
to  be  assayed,  allow  the  percolation  to  proceed  until  the  percolate  meas- 
ures 950  mils.  Assay  a  sample  of  this  percolate  as  directed  and  from 
the  alkaloidal  content  thus  determined,  ascertain  by  calculation  the 
amount  of  alkaloids  in  the  remainder  of  the  liquid  and  add  to  this 
enough  of  the  menstruum  to  make  the  finished  tincture  conform  to  the 
required  alkaloidal  standard. 

Type  Process  M— Maceration. — Macerate  the  drug  or  mixed  drugs 
designated  in  the  formula  in  a  stoppered  container,  in  a  moderately 
warm  place,  with  750  mils  of  the  prescribed  solvent  (unless  a  different 
amount  is  specified  in  the  formula).  Continue  the  maceration  with 
frequent  agitation  during  three  days  or  until  the  drug  is  practically 
extracted,  transfer  the  mixture  to  a  filter  and,  when  the  liquid  has 
drained  off  completely,  gradually  wash  the  residue  on  the  filter  with 
enough  of  the  solvent  to  make  1000  mils  of  finished  tincture. 
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The  following  tables  exhibit  the  U.  S.  P.  IX  tinctures,  classified  so 
as  to  show  their  relative  strength  both  as  to  weight  and  volume,  the 
variations  in  menstrua,  and  other  useful  data: 

U.  5.  P.  IX  Tinctures  arranged  in  the  Order  of  their  Relative  Strength  and 

other  Data 
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0.23 

Tinctura  Opii  Cam- 

Dil.    Alcohol,    96; 

4    Gm.    Powdered    Opium;    4 

phorata 

Glycerin,  4 

Gm,    Benzoic    Acid;    4    Gm. 
Camphor;  4  mils  Oil  of  Anise 

5 

285 

Gambir  Compos- 
ita 

50 

Dil.  Alcohol 

50     Gm.     Gambir;     25     Gm. 
Saigon  Cinnamon 

5 

2.85 

Moschi 

Ale.  50;  Wat.  50 

50  Gm.  Musk 

5.5 

3.14 

Lavandulae  Com- 
poaita 

50' 

Ale.  75;  Wat.  25 

8  mila  Oil  of  Lavender;  2  mila 
Oil    of    Rosemary;    20    Gm. 
Saigon    Cinnamon;    5    Gm. 
Clove;  10  Gm.  Myriatica;  10 
Gm.  Red  Saunders 

6.2 

3.53 

Cardamomi  Com- 

Dil.    Alcohol,    95; 

20  Gm.   Cardamom  Seed;  25 

posita 

Glycerin,  5 

Gm.    Saigon    Cinnamon;    12 
Gm.  Caraway;  5  Gm.  Cochi- 
neal 

6.5 

3.70 

Iodi 

Ale.  95;  Wat.  5 

70  Gm.  Iodine;  50  Gm.  Potas- 

to 

to 

sium  Iodide 

7.5 

4.27 

10 

5.70 

Aconiti 

60 

Ale.  70;  Wat.  30 

100    Gm.    Aconite.      Assayed 
chemically  and  biologically 

10 

5.70 

Aloes 

40 

Dil.  Alcohol 

100  Gm.  Aloes;  200  Gm.  Glyc- 
yrrhiza 

10 

5.70 

Belladonnse   Foli- 
orum 

60 

Dil.  Alcohol 

100  Gm.   Belladonna  Leaves. 
Assayed 

10 

5.70 

Cannabis 

40 

Alcohol 

100  Gm.  Cannabis.     Assayed 
biologically 

10 

5.70 

Cantharidis 

60 

Alcohol 

100  Gm.  Cantharides 

10 

5.70 

Capsici 

50 

Ale.  95;  Wat.  5 

100  Gm.  Capsicum 

10 

5.70 

Colchici  Seminis 

50 

Ale.  60;  Wat.  40 

100  Gm.  Colchicum  Seed.    As- 
sayed 

10 

5.70 

Digitalis 

60 

Ale.  75;  Wat.  25 

100   Gm.    Digitalis.     Assayed 
biologically 

10 

5.70 

Gelsemii 

60 

Ale.  65;  Wat.  35 

100  Gm.  Gelsemium 

10 

5.70 

Gentians)      Com- 

40 

Ale.  50;  Wat.  40; 

100    Gm.    Gentian;    40    Gm. 

posita 

Glycerin,  10 

Bitter  Orange  Peel;  10  Gm 
Cardamom  Seed 

10 

5.70 

Hyoscyami 

60 

Dil.  Alcohol 

100  Gm.Hyoscyamus. Assayed 

10 

5.70 

Kino 

Ale.  50;  Wat.  50 

100  Gm.  Kino 

10 

5.70 

Lobelia) 

50' 

Dil.  Alcohol 

100  Gm.  Lobelia 

10 

5.70 

Nucis  Vomica? 

40 

Ale.  75:  Wat.  25 

100  Gm.  Nui  Vomica.  Assayed 

10 

5.70 

Opii 

Ale.  50;  Wat.  50 

100  Gm.   Granulated   Opium. 
Assayed 

10 

5.70 

Opii  Deodorati 

Ale.  20;  Wat.  80 

100  Gm.   Granulated   Opium. 
Assayed 

10 

5.70 

Physostigmatis 

50 

Alcohol 

100  Gin.  l'hysostigma. Assayed 

10 

5.70 

Sanguinarite 

60 

Hydrochloric  Acid 
l:alc.  60:  wat.40 

100  Gm.  Sanguinaria 

10 

5.70 

Scillao 

20 

Ale.  75;  Wat.  25 

100  Gm.  Squill.    Assayed  bio- 
logically 

10 

5.70 

Stramonii 

60 

Dil    Alcohol 

100  Gm.  Stramonium  Assayed 

10 

5.70 

Strophanthi 

40 

Hcrmn  exhaustion, 
then  Alcohol 

100  Gm.    Strophnnthus.      As- 
■ayed  biologically 

10 

5.70 

Veratri  Viridis 

60 

Alcohol 

100  <  "■  11 1    Veratrum 

13 

7.41 

Ferri  Chloruli 

Uo     OS;    Solution 
88 

:(.">()    mill    Solution    of    Ferric 
Chloride 

15 

8  55 

Cardamom! 

40 

Dil.  Alcohol 

160  <lrn    Cardamom  Seed 

20 

11   ID 

Arnica; 

20 

Dil.  Alcohol 

300  Gm.  Arnica 

20 

11.40 

iiidsB 

Br\n-"-il 

Alcohol 

JIM)  (  Im.  Asafetida 

20 

11  40 

Aurantii  Amari 

1(1 

Me    CO;  Wat.  40 

200  Gm.  Bitter  Orange  Peel 

20 

11.40 

Bcnzoim 

4(1 

Alcohol 

200  Qm    Hmzoin 

20 

11.40 

Calumbss 

20 

Ale.  60;  Wat    40 

200  Gm.  Calumba 

20 

11.40 

Cinchonas 

40 

Ale.     67.5;     Wat 
25;  ( llyoerin.  7.5 

200  Gm.  Cinchona.     Assayed 
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Tinctures,  U.  S.  P. — Continued 
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20 

11.40 

Tinctura         Cin- 
chonse  Compos- 
ita 

Ale.  67.5;  Wat. 
25;  Glycerin,  7.5 

20 

11.40 

Cinnamomi 

50 

Ale.  67.5;  Wat. 
25;  Glycerin,  7.5 

20 

11.40 

Guaiaci 

40 

Alcohol 

20 

11.40 

Guaiaci      Ammo- 
niata 

40 

Aromatic  Spirit  of 
Ammonia 

20 

11.40 

Hydrastis 

60 

Ale.  60;  Wat.  30 

20 

11.40 

Myrrhse 

Coarse 
powder 

Alcohol 

20 

11.40 

Pyrethri 

50 

Alcohol 

20 

11.40 

Quassias 

50 

Ale.  30;  Wat.  60 

20 

11.40 

Rhei 

40 

Ale.  50;  Wat.  40; 
Glycerin,  10 

20 

11.40 

Rhei  Aromatica 

40 

Ale.  50;  Wat.  40; 
Glycerin,  10 

20 

11.40 

Tolutana 

Alcohol 

20 

11.40 

Valerianae 

40 

Ale.  75;  Wat.  25 

20 

11.40 

Valerianae  Ammo- 
niata 

40 

Aromatic  Spirit 
of  Ammonia 

20 

11.40 

Zingiberis 

30 

Alcohol 

24 

13.68 

Benzoini       Com- 
posita 

Alcohol 

50 

28.50 

Aurantii  Dulcis 

Alcohol 

50 

28.50 

Lactucarii 

Benzin  exhaustion, 
then  Ale. 50;  Wat. 
25;  Glycerin,  25 

50 

28.50  1 

Limonis  Corticis 

Alcohol 

Ingredients  in  1000  mill 


100  Gm.  Red  Cinchona;  80 
Gm.  Bitter  Orange  Peel,  20 
Gm.  Serpentaria 

200  Gm.  Saigon  Cinnamon 

200  Gm.  Guaiao 
200  Gm.  Guaiac 


200  Gm.  Hydrastis. 
200  Gm.  Myrrh 


Assayed 


200  Gm.  Pvrethrum 

200  Gm.  Quassia 

200   Gm.    Rhubarb;    30    Gm. 

Cardamom  Seed 
200   Gm.    Rhubarb;    40    Gm. 

Saigon    Cinnamon;    40    Gm. 

Clove;  20  Gm.  Myristica 
200  Gm.  Balsam  of  Tolu 
200  Gm.  Valerian 
200  Gm.  Valerian 

200  Gm.  Jamaica  Ginger 
100    Gm.     Benzoin;    20    Gm. 

Aloes;    80    Gm.    Storax;    40 

Gm.  Balsam  of  Tolu 
500   Gm.    Sweet   Orange   Peel 

(fresh) 
500  Gm.  Lactucarium 


500  Gm.  Lemon  Peel  (fresh) 


TableoftheU.S.P.  Compound  Tinctures  (arranged  Alphabetically)  with  Data 
showing  Total  Amount  of  Ingredients  represented  by  the  Tincture 
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24 

17.10 
13.68 

6.2 

3.53 

20 

11.40 

7.5 
15 

4.27 
8.55 

5.5 

3.13 

1.6 

0.91 

23 
30 

13.11 
17.10 

Aloes 

Benzoini  Compos- 
ita 

Cardamomi  Com- 
posita 

Cinchona;  Com- 
posita 

Gambir  Compoaita 

( lenl  ianae  Compoa- 
ita 

Lavandula;  Com- 
posita 

Opii  Camphorata 

Rhei 

Rhei  Aromatica 


Ingredients  in  1000  mils 


30 


100  Gm.  Aloes;  200  Gm.  Glycyrrhisa 

100  Gm.  Benzoin;  20  Gm.  Aloes;  SO  Gm.  Storax;  40  Gm. 

Balsam  of  Tolu 
20  Gm.  Cardamom  Seed;  25  Gm.  Saigon  Cinnamon;  12  Gm. 

Caraway;  5  Gm    Cochineal 
100  Gm.    Red  Cinchona;   SO  Gm.    Bitter  Orange   Peel;   20 

Gm.  Serpentaria 
50  Gm.  Gambir;  25  Gm.  Saigon  Cinnamon 
100   Gm.    Gentian;   40   Gm.    Bitter   Orange   Peel;    10   Gm. 

Cardamom  Seed 
8  mils  Oil  of  Lavender;  2  mils  oil  < >f  Rosemary;  20  Cm. 

Saigon  Cinnamon;  5  Qm.  Clove;  10  Gm.  Myristioa;  10 Gm. 

Red  Saunders 
4  Gm.  Powdered  Opium;   1  C5m.  Benaolc  Arid;  i  Qm,  Cam- 
phor; 4  mils  Oil  01  Anise 
2uo  Om.  Rhubarb;  80  Qm.  Cardamom  Beed 
200  Gm.  Rhubarb;  10  Gm.  Saigon  Cinnamon;  40  Cm.  Clove; 

20  Gm.  Myristica 
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F.  IV  Tinctures  arranged  in  the  Order  of  their  Relative  Strength, 
and  other  Data 
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Tinctura  Pectoralis 

Dil.  Alcohol 

42  mils  Tincture  of  Opium;  64 
mils  Compound  Tincture  of 
Gambir;  40  mils  Spirit  of 
Camphor;  1  mil  Oil  of  Anise; 
16  Gra.  Caramel 

2.2 

0.68 

Ferri     Chloridi 

Ale.  69;  Ether,  25; 

60    mils    Solution    of    Ferric 

FeCl3 

^Etherea 

Solution  FeCl3,6 

Chlori  e;  0  mils  Ether; 
Alcohol,  enough  to  make 
1000  mils 

about 

about 

Kino  et  Opii  Com- 

Dil.  Alcohol 

200  mils  Tincture  of  Kino;  100 

4 

2.28 

posita 

mils  Tincture  of  Opium;  65 
mils  Spirit  of  Camphor;  1.5 
mils  Oil  of  Clove;  8.5  Gm. 
Cochineal;  8  mils  Aromatic 
Spirit  of  Ammonia 

6.185 

3.52 

Antiperiodica  sine 
Aloe 

30 

Ale.  60;  Wat.  40 

The  same  as  Antiperiodic 
Tincture  except  for  the  omis- 
sion      the  Extract  of  Aloes 

7.935 

4.52 

Antiperiodica 

30 

Ale.  60;  Wat.  40 

8  Gm.  Rhubarb;  8  Gm.  Angel- 
ica Fruit;  4  Gm.  Inula;  4  Gm. 
Saffron;  4  Gm.  Fennel;  2  Gm. 
Gentian;  2  Gm.  Zedoary;  2 
Gm.  Cubeb;  2  Gm.  Myrrh; 
2  Gm.  Camphor;  2  Gm. 
Agaric;  0.35  Gm.  Pepper; 
0.75  Gm.  Saigon  Cinnamon; 
0.75  Gm.  Ginger;  20  Gm. 
Quinine  Bisulphate;l  7.5  Gm. 
Extract  of  Aloes 

8.3 

4.7 

Iodi  Decolorata 

About  80  per  cent, 
alcohol 

83  Gm.  Iodine;  83  Gm.  Sodium 
Thiosulphate;  100  mils 
Water;  65  mils  Stronger 
Ammonia  Water;  Alcohol, 
enough  to  make  1000  mils 

8.75 

5.0 

Rhei  et  Gentians 

40 

Dil.  Alcohol 

70  Gm.  Rhubarb;  17.5  Gm. 
Gentian 

10 

5.7 

Rryonise 

40 

Alcohol 

100  Gm.  Brvonia 

10 

5.7 

Caramcllis 

Ale.  25;  Wat.  75 

100  Gm.  Caramel 

10 

5.7 

Cocculi  Indici 

'.3o' 

Dil.  Alcohol 

100  Gm.  Cocculus  Indicus 

10 

5.7 

Croci 

Entire 

Dil.  Alcohol 

100  Gm.  Saffr  -n 

10 

5.7 

Delphinii 

30 

Alcohol 

100  Gm.  Larkspur  Beed 

10 

5.7 

Ferri  Pomata 

Ale.  10;  Wat.  90 

100  Gm.  Ferreted  Extract  of 
Apples;  Alcohol  100  mils; 
Cinnamon  Water,  enough  to 
make  1000  mils 

10 

5.7 

Ignatiffi 

60 

Ale.  80;  Wat.  10 

100  I  1m.    Ignatia.    100  mils  of 

Tincture  contains  from  0.18 
to  0.22  Gm.  of  Ignatia  Alka- 
loids 

10 

5.7 

Opii  Crocata 

Dil.  Alcohol 

100  Gm.  Granulatiil  Opium; 
25 Gm.  Saffron; OOm  Saigon 
Cinnamon;  6  Gm.  Cloi  e  100 
mils    of    Tincture    oontaina 

from  (1  '.'.".  to  1.06  Gin.  anhy- 
drous morphine 

10 

5.7 

Persionii 

Fine 

Ah     7.r,;  Wat.  'J.r> 

100  <  Im.  Cudbear 

10 

B  7 

PulaatilUl 

30 

Ale   76;  Wat.  25 

100  Gm.  Pulsatilla 

10 

5.7 

Hli<i  Aguosa 

Ale.  11;  Wat.  89 

100  Gm.  Rhubarb;  10  Gm. 
Potassium  Carbonate;  128 
mils  <  linnamon  w  ater;  1 10 
mils  Alcohol;  Water,  enough 

to  make   KHMI  mils 
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N  .  F.  IV  Tinctures—  (Continued) 
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Official  Title 
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Menstruum 

Ingredients  in  1000  mils 
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10 

5.7 

Tinctura  Rhei  Dul- 

40 

Glycerin,  10;  Ale. 

100    Gm.    Rhubarb;    40    Gm. 

cis 

50;  Wat.  40 

Glycyrrhiza;  40  Gm.  Anise; 
10  Gm.  Cardamom  Seed 

10 

5.7 

Sumbul 

30 

Ale.  60;  Wat.  30 

100  Gm.  Sumbul 

10 

5.7 

Vanilla 

Cut 

Dil.  Alcohol 

100  Gm.  Vanilla;  200  Gm. 
Sugar 

11.5 

6.5 

Persionis       Com- 
posita 

Fine 

Ale.  30;  Wat.  60 

15  Gm.  Cudbear;  100  Gm. 
Caramel 

12.5 

7.1 

Guaiaci  Compos- 
ita 

Dil.  Alcohol 

125  Gm.  Guaiac;  6  Gm.  Potas- 
sium Carbonate;  32  Gm. 
Pimenta;  65  Gm.  Pumice 

12.5 

7.1 

Paracoto 

40 

Alcohol 

125  Gm.  Paracoto 

13.2 

7.5 

Ferri  Citro-Chlo- 

15  per  cent.  Alco- 

350   mils    Solution    of    Ferric 

FeCl3 

ridi 

hol 

Chloride;  50Q  Gm.  Sodium 
Citrate 

15 

8.5 

Capsici  et  Myrrhs 

Ale.  90;  Wat.  10 

30  Gm.  Capsicum;  120  Gm. 
Myrrh 

15.5 

8.8 

Jalaps     Compos- 
ita 

60 

Ale.  60;  Wat.  30 

125  Gm.  Jalap;  30  Gm.  Resin 
of  Scammony 

16.5 

9.4 

Iodi  Fortior 

Ale.  75;  Wat.  25 

165  Gm.  Iodine;  33  Gm. 
Potassium  Iodide 

19.5 

11.1 

Viburni     Opuli 

40 

Glycerin,  7.5;  Ale. 

35  Gm.  Viburnum  Opulus;  35 

Composita 

75;  Wat.  17.5 

Gm.  Dioscorea;  10  Gm.  Scu- 
tellaria; 50  Gm.  Clove;  65 
Gm.  Saigon  Cinnamon 

20 

11.4 

Aloes  et  Myrrhs 

40 

Ale.  75;  Wat.  25 

100  Gm.  Aloes;  100  Gm. 
Myrrh;  100  Gm.  Glycyr- 
rhiza 

20 

11.4 

Amara 

40 

Ale.  60;  Wat.  30 

60  Gm.  Gentian;  60  Gm. 
Centaury;  60  Gm.  Bitter 
Orange  Peel;  20  Gm.  Zedoary 

20 

11.4 

Aromatica 

Ale.  60;  Wat.  30 

100  Gm.  Saigon  Cinnamon; 
40  Gm.  Jamaica  Ginger;  20 
Gm.  Galangal ;  20  Gm.  Clove ; 
20  Gm.  Cardamom  Seed 

20 

11.4 

Calendula 

20 

Alcohol 

200  Gm.  Calendula 

20 

11.4 

Cimicifuga 

40 

Alcohol 

200  Gm.  Cimicifuga 

20 

11.4 

Cubebae 

30 

Alcohol 

200  Gm.  Cubeb 

20 

11.4 

Gallse 

60 

Glvcerin,  10;  Ale. 

90 
Dil.  Alcohol 

200  Gm.  Nutgall 

20 

11.4 

Humuli 

40 

200  Gm.  Hops 

20 

11.4 

Ipecacuanha      et 
Opii 

Dil.  Alcohol 

1000  mils  Tincture  of  Deodor- 
ized Opium  (evaporated); 
100  mils  Fluidextract  of 
Ipecac 

20 

11.4 

Jalaps 

60 

Ale.  60;  Wat.  30 

200  Gm.  Jalap 

20 

11.4 

Krameris 

40 

Dil.  Alcohol 

200  Gm.  Krameria 

20 

11.4 

Passiflone 

20 

Dil.  Alcohol 

200  Gm.  Passion  Flower 

20 

11.4 

Pimpinella 

40 

Ale.  60;  Wat.  30 

200  Gm.  Pimpinella 
200  Gm.  Quillaja 

20 

11.4 

Quillajs 

20 

Ale.  35;  Wat.  65 

20 

11.4 

Serpentaria 

50 

Ale.  60;  Wat.  30 

200  Gm.  Serpentaria 

25 

14.2 

Ergots  Ammoni- 
ata 

20 

Ammonia   Water, 
10;  Ale.  60;  Wat. 
20 

250  Gm.  Ergot 

26.5 

15.1 

Sabal  et  Santali 

Ale.  80;  Wat.  20 

200  Gm.  Sabal,  in  No.  16 
powder; 65  Gm.  Sandalwood, 
in  No.  60  powder 

50 

28.5 

Cacti  Grandiflori 

Crushed 

Alcohol 

500  Gm.  Cactus  Grandiflorus 
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Unofficial  Tinctures 


Title 


Ingredients 


Method  of  Preparation 


Tinctura  Alsto- 

nise.     Br. 
Arnicte  Radi- 

cis.  U.  S.  P. 

1890 
Berberidis. 

Br. 

Buchu.     Br. 


Cascarillte. 
Br. 

Chiratse.  Br  J 
U.  S.  P.  | 
1890 

Chloroformi 
et  Mor- 
phinffi 
Compos- 
ita.  Br. 


Cooci.     Br.     ! 


Datura 

Seminum. 

Br. 
Hamamelidis. 

Br. 

Kaladanse. 
Br. 

Lobelias 

jEtherea. 

Br. 
Matico. 

U.  S.  P. 

1890 
Oliveri    Cor- 

ticis.    Br. 

Opii  Ammo- 
niata.    Br. 


Picrorhizse. 
Br. 

Podophylli. 
Br. 


Podophylli 
Indici.  Br. 

Pruni  Yirgin- 
ianee.     Br. 


Quininte.  Br. 

Quininir  Am- 

moniata. 
Mr 

Senega     Bi 


Sennn  Com- 
posit  a    Br 


Stramonii. 

Br. 


125  Gm.  Alstonia,  No.  20  powder 
Alcohol  (60 per  cent.)  1000  mils 

100  Gm.  Arnica  Root,  No.  40 
powder;  Alcohol  (65  per  cent.) 
to  make  1000  mils 

100  Gm.  Berberi9,  No.  60  powder; 
Alcohol  (60 per  cent.),  enough 
to  make  1000  mils 

200  Gm.  Buchu  Leaves,  No.  20 
powder;  Alcohol  (60  per  cent.) 
to  make  1000  mils 

200  Gm.  Cascarilla,  No.  40  pow- 
der; Alcohol  (70  per  cent.)  to 
make  1000  mils 

100  Gm.  Chirata,  No.  40  powder; 
Alcohol  (about  60  per  cent.)  to 
make  1000  mils 

75  mils  Chloroform;  10  Gm. 
Morphine  Hydrochloride ;  50 
mils  Diluted  Hydrocyanic 
Acid;  25  mils  Tincture  of  Cap- 
sicum; 100  mils  Tincture  of 
Indian  Hemp;  2  mils  Oil  of 
Peppermint;  250  mils  Glycerin; 
Alcohol  (90  per  cent.)  to  make 
1000  mils 

100  Gm.  Cochineal,  in  powder; 
Alcohol  (45  per  cent.)  enough 
to  make  1000  mils 

250  Gm.  Datura  Seeds,  No.  20 
powder;  Alcohol  (70  per  cent.) 
enough  to  make  1000  mils 

100  Gm.  Hamamelis  Bark,  No. 
20  powder;  Alcohol  (45  per 
cent.)  to  make  1000  mil8 

200  Gm.  Kaladana,  No.  40  pow- 
der; Alcohol  (70  per  cent.), 
enough  to  make  1000  mils 

200  Gm.  Lobelia,  No.  40  powder; 
Spirit  of  Ether,  enough  to 
make  1000  mils 

100  Gm.  Matico,  No.  40  powder; 
Diluted  Alcohol  to  make  1000 
mils 

100  Gm.  Oliver's  Bark,  No.  40 
powder;  Alcohol  (60  per  cent.), 
enough  to  make  1000  mils 

150  mils  Tincture  of  Opium;  20 
Gm.  Benzoic  Acid;  5  mils  Oil  of 
Anise;  200  mils  Solution  of  Am- 
monia (10  per  cent.);  AlcoTiol 
(90  per  cent.)  to  make  1000  mils 

250  Gm.  Picrorhiza,  cut  and 
bruised;  Alcohol  (45  per  cent.), 
enough  to  make  1000  mils 

30.5  Gm.  Podophyllum  Resin; 
Alcohol  (90  per  cent.)  to  make 
1000  mils 

36.5  Gm.  Indian  Podophyllum 
Resin:  Alcohol  (90  per  cent.), 
enough  to  make  1000  mils 

200  Gm.  Wild  Cherry  Hark,  No. 
20  powder;  565  mils  Alcohol; 
365  mils  Distilled  Water;  100 
mils  Glycerin 

20  Gm.  Quinine  Hydrochloride; 

1000  bus  Tincture  of  Orange 

20  Gm.   Quinine   Sulphate;    100 

mill  Solution  of   Ammonia  (  1(1 

per  cant.);   900   mils   Alcohol 
50  per  oenl  > 

l'iid  (;m    Sei ^   Root,   No.   40 

powder;  Uoonol  (60  per  cent  | 
to  make  1000  mils 

200 Gm  BennaLeaves.No  .' 

der;   25  Gm.    Caraway   Fruit, 
No   20  powder:  2".  Gm    Corl 
endei   Fruit,    No    80  i 
1000  mill  Alcohol  1 16  per  oenl  ) 

200  Gm  Stramonium  Leaves,  No. 
.mi  powder;  Alcohol  1 15  per 
cent.), enough  to  make  1000 mils 


Prepared  by  maceration 

Percolate  the  drug  with  the  menstruum  to 
make  1000  mils 

Percolate  the  drug  with  the  Alcohol,  after 
24  hours  maceration,  to  make  1000  mils 

Percolate  the  drug  with  the  menstruum, 
after  24  hours  maceration,  to  make  1000 
mils 

Percolate  the  drug  with  the  menstruum,  after 
24  hours  maceration,  to  make  1000  mils 

Percolate  the  drug  with  the  menstruum,  after 
24  hours  maceration,  to  make  1000  mils 

Mix  the  Chloroform,  Tinctures  of  Capsicum, 
and  Indian  Hemp,  Oil  of  Peppermint,  and 
Glycerin  with  450  mils  of  Alcohol,  dissolve 
the  Morphine  Hydrochloride  in  the  mixt- 
ure, add  the  Diluted  Hydrocyanic  Acid 
and  then  Alcohol,  enough  to  make  1000  mils 


Macerate  during  seven  days,  frequently  agi- 
tating, strain,  express,  and  filter  liquid  if 
necessary 

Percolate  the  drug  with  the  Alcohol,  after 
24  hours  maceration,  to  make  1000  mils 

Percolate  the  drug  with  the  menstruum,  after 
24  hours  maceration,  to  make  1000  mile 

Percolate  the  drug  with  the  Alcohol,  after 
24  hours  maceration,  to  make  1000  mils 

Percolate  the  drug  with  Spirit  of  Ether,  after 
macerating  for  24  hours,  to  make  1000  mils 

Percolate  the  drug  with  Diluted  Alcohol 
after  maceration  for  24  hours,  to  make 
1000  mils 

Percolate  the  drug  with  the  Alcohol  after  24 
hours  maceration,  to  make  1000  mils 

Dissolve  the  Oil  of  Anise  and  Benzoic  Acid 
in  600  mils  of  Alcohol;  add  the  Tincture  of 
Opium  and  Solution  of  Ammonia,  mix, 
filter,  and  add  enough  of  the  Alcohol  to 
make  1000  mils 

Prepare  by  maceration 


Add  the  Resin  to  900  mils  of  the  Alcohol;  set 
aside  for  24  hours,  occasionally  agitating; 
filter,  and  add  enough  Alcohol  to  make 
1000  mils 

Prepare  by  maceration 


Mix  the  drug  with  the  Water;  set  aside  for 
L' 1  hours,  then  add  the  Alcohol  and  macer- 
ate during  seven  days,  frequently  agi- 
tating; strain,  express,  and  filter  the  liquid 
if  necessary 

Dissolve  the  Quinine  Hydrochloride  in  the 
Tinct  are  <>f  ( 'range 

Mi\  the  Solution  of  Ammonia  with  the  Alco- 
hol, add  the  Quinine  Sulphate,  and  shake 
until  a  clear  solution  results;  set  it  aside 
for  three  davs,  and  filter 

Percolate  the  drug  with  the  mensl  ruum,  after 
24  hours  maceration,  to  make  1000  mils 

Percolate  the  drugs  with  the  Alcohol,  after 
24  hours  maceration,  to  make  1000  mils 


Percolate   the   drug   with    the    Alcohol,   after 
macerating  24  hours,  to  make  1000  mils 
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TINCTURA  ACONITI.  U.  S.     Tincture  of  Aconite 
[Tr.  Aconit.     Aconiti  Tinctura  P.  I.] 

One  hundred  mils  of  Tincture  of  Aconite  yields  not  less  than  0.045 
Gm.  nor  more  than  0.055  Gm.  of  the  ether-soluble  alkaloids  of  aconite. 
If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.0004  mil  for  each  gramme  of  body  weight  of  guinea-pig. 

Metric  Old  form 

♦Aconite,  in  No.  60  powder 100  Gm.  3  o».  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  7  volumes  of  alcohol  and  3  volumes  of  water,  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined,  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  finished 
Tincture  so  that  each  100  mils  contains  0.05  Gm.  of  the  ether-soluble 
alkaloids  of  aconite.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  150  mils  of  Tincture  of  Aconite  at  a  temperature  not  exceeding 
75°  C.  (167°  V.),  until  it  measures  about  20  mils.  Add  10  Gm.  of  purified  saw-dust  (see 
Reagents,  Chapter  LXII)  to  this  liquid,  incorporate  it  thoroughly  and  then  continue 
the  evaporation  until  the  sawdust  is  dry.  Transfer  the  impregnated  sawdust  to  a  250- 
mil  flask,  add  150  mils  of  ether  and  proceed  as  directed  in  the  assay  under  Belladonna 
Radix,  third  line  of  the  Assay,  modifying  the  process  there  given  by  using  the  ammonia 
water  with  a  small  quantity  of  distilled  water  to  rinse  out  the  dish  in  which  the  mixture 
was  evaporated,  and  use  ether  only  in  the  final  extraction  of  the  alkaloids. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  64.539  milli- 
grammes of  the  ether-soluble  alkaloids  of  aconite. 

For  an  alternative  method  of  assaying  Tincture  of  Aconite,  see  Biological  Assays 
(Chapter  LXII). 

In  the  U.  S.  P.,  1890,  Tincture  of  Aconite,  each  100  mils  represented 
35  Gm.  of  drug,  so  that  the  tincture  was  three  and  one-half  times 
stronger  than  the  present  official  tincture. 

Average  dose. — 5  minims  (0.3  mil). 


TINCTURA  ALOES.     U.  S.     Tincture  of  Aloes 
[Tr.  Aloes] 

Metric  Old  form 

*Aloes,  in  No.  40  powder 1 00  Qm.  3  oi.  av.  14S  gr. 

Glycyrrhiza,  in  No.  40  powder 200  Om.  6  oi.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Macerate  the  mixed  drugs  in  a  stoppered  container,  in  a  moderately 
warm  place  with  750  mils  [old  form  24  fl.  oz.]  of  diluted  alcohol.  Con- 
tinue the  maceration  with  frequent  agitation  during  three  days  or  until 
the  drug  is  practically  extracted,  transfer  the  mixture  to  a  filter,  and, 
when  the  liquid  has  drained  off  completely,  gradually  wash  the  residue 
on  the  filter  with  enough  of  the  solvent  to  make  1000  mils  [old  form 
2  pints]  of  finished  Tincture.    (U.  S.  P.  Type  Process  M.) 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  ARNIC/E.     U.  S.     Tincture  of  Arnica 

[Tr.  Arnic] 

Metric  Old  form 

*Arnica,  in  No.  20  powder 200  Gm.  6  oz.  av.  290  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  drug  with  500  mils  [old  form  1  pint]  of  diluted  alcohol, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it 
to  stand  well-covered  for  twenty-four  hours,  then  pack  it  with  moderate 
pressure  and  allow  the  percolation  to  proceed  slowly,  pouring  on  addi- 
tional diluted  alcohol  as  needed.  When  the  percolate  measures  250  mils 
[old  form  8  fl.  oz.],stop  the  flow,  macerate  the  drug  for  an  additional 
twenty-four  hours,  and  then  continue  the  percolation  until  the  total 
percolate  measures  500  mils  [old  form  1  pint].  Again  interrupt  the 
percolation,  macerate  the  drug  for  another  twelve  hours  and  afterwards 
collect  an  additional  250  mils  [old  form  8  fl.  oz.]  of  percolate.  Again 
macerate  the  drug  for  twelve  hours  and  then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  diluted  alcohol  to  make  1000  mils 
[old  form  2  pints]  of  Tincture. 

Average  dose. — 15  minims  (1  mil). 


TINCTURA  ASAFGETID>£.  U.  S.      Tincture  of  Asafetida 
[Tr.  Asafaet.] 

Metrir  ,  Old  form 

♦Asafetida,  bruised 200  Gm.  6  o».  bv.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils.  _'  pinta 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.  Continue  the  macer- 
ation with  freqiienl  agitation  during  three  days  or  until  the  drug  is  prac- 
tically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the  liquid 
has  drained  off  completely,  gradually  wash  the  residue  on  the  filter  with 
enough  of  the  solvent  to  make  ]()!)()  mils  [old  form  2  pints]  of  finished 
Tincture.    (IT.  S.  P.  Type  Process  M.) 

N.  F.  Preparation.    -Mistura  Magnesii,  Asafoetidse  et  Opii. 
Average  dose. — 15  minims  (1  mil.) 
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TINCTURA   AURANTII   AMARI.   U.  S.        Tincture  of  Bitter  Orange  Peel 

[Tr.  Aurant.  Amar.] 

Metric  Old  form 

*Bitter  Orange  Peel,  in  No.  40  powder 200  Gm.  6  oz.  av.  2<>r,  VT. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  3  volumes  of  alcohol  and  2  volumes  of  water,  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tincture 
(U.  S.  P.  Type  Process  P.) 

N.  F.  Preparation. — Elixir  Aurantii  Amari. 

.Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  AURANTII  DULCIS.  U.  S.     Tincture  of  Sweet  Orange  Peel 

[Tr.  Aurant.  Dulc] 

Metric  Old  form 

*Sweet  Orange  Peel,  grated  from  the  fresh  fruit . . .  500  Qm.  16  oz.  av.  302  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils 


pints 


Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.  Continue  the  mac- 
eration with  frequent  agitation  during  three  days  or  until  the  drug  is 
practically  extracted,  transfer  the  mixture  to  a  filter  and,  when  the  liquid 
has  drained  off  completely,  gradually  wash  the  residue  on  the  filter  with 
enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints]  of  finished 
Tincture.  Use  purified  cotton  as  the  filtering  medium.  (U.  S.  P. 
Type  Process  M.) 

U.  S.  P.  Preparation. — Syrupus  Aurantii. 

N.  F.  Preparations. — Elixir  Gcntiana?  Glycerinatumj  Elixir  Pepsini  et  Rennini 
Com  posi  turn;  Elixir  Taraxaci  Compositum;  Elixir  Terpini  Hydratis;  Vinum  Ferri' 
Vinum  Ferri  Amarum. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA   BELLADONN/E   FOLIORUM.   U.S.      Tincture  of   Belladonna 

Leaves 
[Tr.  Bellad.  Fol.     Belladonna  Tinctura  P.  I.] 

One  hundred  mils  of  Tincture  of  Belladonna  Leaves  yields  not  less 
than  0.027  Gm.  nor  more  than  0.033  Gm.  of  the  total  alkaloids  of  bella- 
donna leaves. 
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Metric  Old  form 

♦Belladonna  Leaves,  in  No.  60  powder 100  Gm.  3  oz.  av.  14.x  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make  about 1000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted  alco- 
hol to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand  well-covered  for 
six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fi.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  fin- 
ished Tincture  so  that  each  100  mils  contains  0.03  Gm.  of  the  total  alka- 
loids of  belladonna  leaves.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  100  mils  of  Tincture  of  Belladonna  Leaves  on  a  water  bath  until 
it  measures  about  10  mils,  transfer  the  evaporated  liquid  to  a  separator,  and  proceed  as 
directed  in  the  assay  under  Fluidcxtractum  Belladonna  Radicis,  second  line  of  the  Assay, 
beginning  with  the  words  "add  10  mils,"  modifying  the  process  there  given  by  increasing 
the  ammonia  water  to  5  mils,  which,  with  about  5  mils  of  distilled  water,  is  to  be  used  in 
divided  portions  to  rinse  out  the  dish  in  which  the  mixture  was  evaporated;  before 
titrating  treat  the  residue  twice  with  5  mils  of  ether,  evaporating  to  dryness  each  time. 

Average  dose. — 12  minims  (0.75  mil). 

TINCTURA  BENZOINI.  U.  S.     Tincture  of  Benzoin 
[Tr.  Benz.] 

Metric  Old  form 

♦Benzoin,  in  No.  40  powder 200  Om.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.  Continue  the  mac- 
eration with  frequent  agitation  during  three  days  or  until  the  drug  is 
practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  M.) 

N.  F.  Preparation. — -Unguentum  Picis  Composituin. 

Average  dose. — 15  minims  (1  mi)). 


TINCTURA  BENZOINI  COMPOSITA,  U.  S  Compound  Tincture  of  Benzoin 

[Tr.  Benz.  Co.] 

M'  l  rir  Old  form 

♦Benzoin,  in  No.  1"  powder 100  Om.  3  oi.  av.  148  gr. 

Aloes,  in  No.  40  powdet 20  Om.  292  gr. 

Storax  80  Om.  2  o».  av.  293  gr. 

Bnlsnm  of  Tolu 40  Om.  l  oi.  av.  147  gr. 

Alcohol,  :i  Millie  i.  ni  quantity, 


To  make 1000  mils  2  pints 
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Macerate  the  mixed  drugs  in  a  stoppered  container,  in  a  moderately 
warm  place  with  750  mils  [old  form  24  fi.  oz.]  of  alcohol.  Continue  the 
maceration  with  frequent  agitation  during  three  days  or  until  the  drug 
is  practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  enough  of  the  solvent  to  make  1000  mils' [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  M.) 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  CALUMB/E.  U.  S.      Tincture  of  Calumba 

[Tr.  Calurnb.] 

Metric  Old  form 

♦Calumba,  in  No.  20  powder 200  Gm.  6  o».  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  2  volumes  of 
water,  to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  perco- 
lator, and,  without  pressing  the  powder,  allow  it  to  stand  well-covered 
for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.   (U.  S.  P.  Type  Process  P.) 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  CANNABIS.  U.  S.     Tincture  of  Cannabis 
[Tr.  Cannab.     Tinctura  Cannabis  Indict,  U.  S.  P.  VIII] 

When  assayed  biologically  Tincture  of  Cannabis  produces  incoor- 
dination when  administered  to  dogs  in  a  dose  of  not  more  than  0.3  mil 
per  kilogramme  of  body  weight. 

Metric  Old  form 

♦Cannabis,  in  No.  40  powder 1 00  Gm.  3  oz.  av.  14S  gr. 

Alcohol,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
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until  the  percolate  measures  950  mils  [old  form  about  30)^  fl.  oz.].  Assay 
a  sample  of  this  product  as  directed  below  and  adjust  the  volume  of  the 
finished  Tincture  to  conform  with  the  above  biological  standard. 
(U.  S.  P.  Type  Process  P.) 

Assay. — Proceed  as  directed  under  Biological  Assays  (Chapter  LXII). 
N.  F.  Preparation. — Mistura  Chloroformi  et  Morphinae  Composita. 

Average  dose. — 12  minims  (0.75  mil). 


TINCTURA  CANTHARIDIS.  U.  S.     Tincture  of  Cantharides 
[Tr.  Canthar.    Cantharidis  Tincttjra  P.  I.] 

Metric  Old  form 

♦Cantharides,  in  No.  60  powder 1 00  Gms.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 0OO  mils  2  pints 

Place  the  cantharides  in  a  strong  tin  container,  which  has  a  capacity 
of  not  less  than  2000  mils  [old  form  4  pints].  Add  1000  mils 
[old  form  2  pints]  of  alcohol,  agitate  the  mixture  thoroughly,  and 
insert  in  the  opening  of  the  can  a  tightly  fitting  cork  through 
which  passes  a  glass  tube,  not  less  than  6.4  mm.  Q/i  inch)  in 
diameter  and  75  cm.  (30  inches)  in  length.  Place  the  can  in  a 
water  bath  and  maintain  a  temperature  of  from  50°  to  55°  C.  (122° 
to  131°  F.)  for  twenty-four  hours  with  frequent  agitation.  Then 
remove  it  from  the  water  bath,  pour  the  contents  into  a  cylindrical 
percolator,  in  the  neck  of  which  has  been  placed  a  pledget  of  purified 
cotton,  allow  the  percolation  to  proceed,  and,  after  the  liquid  has  dis- 
appeared from  the  surface  and  ceased  to  drop  from  the  percolator, 
gradually  pour  on  sufficient  alcohol  to  make  1000  mils  [old  form  2  pints] 
of  Tincture. 

Average  dose. — V/2  minims  (0.1  mil). 


TINCTURA  CAPSICI.  U.  S.      Tincture  of  Capsicum 

[Tr.  Capsic] 

Metric  Old  form 

♦Capsicum,  in  No.  50  powder 1 00  Qm.  3  oz.  av.  1 18  Rr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pint* 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  95  volumes  of  alcohol  and  5  volumes  of  water,  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  ami  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
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the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.   (U.  S.  P.  Type  Process  P.) 

N.  F.  Preparations. — Mistura  Chloroformi  et  Morphinae  Composita;  Mistura 
Opii  et  Chloroformi  Composita;  Mistura  Opii  et  Ilhei  Composita. 

Average  dose. — 8  minims  (0.5  mil). 

TINCTURA  CARDAMOMI.  U.  S.      Tincture  of  Cardamom 
[Tr.  Cardam.] 

Metric  Old  form 

*Cardamom  Seed,  in  No.  40  powder 1  SO  Om.  5  or.  av.  3  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 OOO  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted  alcohol 
to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand  well-covered  for 
six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  twenty-four  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  suffi- 
cient of  the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished 
Tincture.    (U.  S.  P.  Type  Process  P.) 

N.  F.  Preparation. — -Vinum  Rhei  Compositum. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA   CARDAMOMI   COMPOSITA.   U.S.     Compound   Tincture   of 

Cardamom 
[Tr.  Cardam.  Co.] 

Metric  Old  form 

♦Cardamom  Seed,  in  No.  40  powder 20  Gm.  292  gr. 

Saigon  Cinnamon,  in  No.  60  powder 25  Gm.  365  gr. 

Caraway,  in  No.  40  powder 12  Gm.  175  gr. 

Cochineal,  in  No.  60  powder 5  Gm.  73  gr. 

Glycerin, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Macerate  the  drug  or  mixed  drugs  in  a  stoppered  container,  in  a 
moderately  warm  place  with  750  mils  [old  form  24  fl.  oz.]  of  a  men- 
struum, prepared  by  mixing  50  mils  [old  form  1  fl.  oz.  288  minims]  of 
glycerin  and  950  mils  [old  form  30  fl.  oz.  192  minims]  of  diluted  alcohol. 
Continue  the  maceration  with  frequent  agitation  during  three  days  or 
until  the  drug  is  practically  extracted,  transfer  the  mixture  to  a  filter, 
and,  when  the  liquid  has  drained  off  completely,  gradually  wash  the 
residue  on  the  filter,  first  with  the  remainder  of  the  solvent  pre- 
pared as  directed  above,  and  then  with  enough  diluted  alcohol  to  make 
1000  mils  [old  form  2  pints]  of  finished  Tincture.  (U.  S.  P.  Type  Proc- 
ess M.) 

N.  F.  Preparations. — Elixir  Gentian®  Glycerinatum;  Elixir  Taraxaci  Composi- 
tum; Elixir  Viburni  Prunifolii;  Liquor  Strychninac  Acetatis;  Syrupus  Eriodlctyi 
Aromaticus. 

Average  dose. — 1  fluidrachm  (4  mils). 
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TINCTURA  CINCHONA.  U.  S.     Tincture  of  Cinchona 
[Tr.  Cinch.] 

One  hundred  mils  of  Tincture  of  Cinchona  yields  not  less  than  0.8 
Gra.  nor  more  than  1  Gm.  of  the  alkaloids  of  cinchona. 

Metric  Old  form 

♦Cinchona,  in  No.  40  powder 200  Gm.  6  oi.  av.  296  gr. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  75  mils  [old  form  2  fl.  oz.  192  minims]  of 
glycerin,  675  mils  [old  form  21  fl.  oz.  288  minims]  of  alcohol  and  250 
mils  [old  form  8  fl.  oz.]  of  water,  to  render  it  evenly  and  distinctly  damp, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it 
to  stand  well-covered  for  six  hours;  then  pack  it  firmly,  and  pour  on 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  first  the  remainder  of  the  menstruum  prepared  as 
directed  above,  and  then  a  mixture  of  2  volumes  of  alcohol  and  1  vol- 
ume of  water  until  the  percolate  measures  950  mils  [old  form  about  30J/2 
fl.  oz.].  Assay  a  sample  of  this  percolate  as  directed  and  from  the 
alkaloidal  content  thus  determined  ascertain  by  calculation  the  amount 
of  alkaloids  in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the 
finished  Tincture  so  that  each  100  mils  contains  0.9  Gm.  of  the  alka- 
loids of  cinchona.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  25  mils  of  Tincture  of  Cinchona  on  a  water  bath  until  it  measures 
about  15  mils,  add  10  Gm.  of  purified  sawdust  (see  Reagents,  Chapter  LXII),  incorporate 
this  thoroughly  and  then  continue  the  evaporation  at  a  temperature  not  exceeding  80°  C. 
(176°  F.)  until  it  is  dry.  Transfer  the  impregnated  sawdust  to  a  500-mil  flask,  and  pro- 
ceed as  directed  in  the  assay  under  Cinchona,  third  line  of  the  Assay,  modifying  the  proc- 
ess there  given  by  increasing  the  ammonia  water  to  10  mils  and  using  this  in  divided 
portions  to  rinse  the  dish  in  which  the  mixture  was  evaporated;  then  add  the  rinsings  to 
the  flask. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  CINCHON/E  COMPOSITA.  U.  S.     Compound  Tincture  of 

Cinchona 
[Tr.  Cinch.  Co.] 

One  hundred  mils  of  Compound  Tincture  of  Cinchona  yields  not  less 
than  0.4  Gm.  nor  more  than  0.5  Gm.  of  the  alkaloids  of  cinchona. 

Metric  Old  form 

*Red  Cinchona,  in  No.  40  powder 100  Gm.  3  oe.  av.  148  gr. 

Bitter  Orange  Peel,  in  No.  40  powder 80  Gm.  2  oi.  av.  293  gr. 

Serpentaria,  in  No.  GO  powder 20  Gm.        292  gr. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  milk*'  about 1000  mils  2  pints 

Moisten  the  mixed  drugs  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  75  mils  [old  form  2  fl.  oz.  192  minims]  of  glycerin, 
675  mils  [old  form  21  fl.  oz.  288  minims]  of  alcohol  and  250  mils  [old 
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form  8  fl.  oz.]  of  water,  to  render  it  evenly  and  distinctly  damp,  trans- 
fer it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to 
stand  well-covered  for  six  hours;  then  pack  it  firmly,  and  pour  on 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  first  the  remainder  of  the  menstruum  prepared  as 
directed  above,  and  then  a  mixture  of  2  volumes  of  alcohol  and  1  vol- 
ume of  water,  until  the  percolate  measures  950  mils  [old  form  about 
303^  fl.  oz.].  Assay  a  sample  of  this  percolate  as  directed  and  from  the 
alkaloidal  content  thus  determined  ascertain  by  calculation  the 
amount  of  alkaloids  in  the  remainder  of  the  liquid  and  adjust  the  vol- 
ume of  the  finished  Tincture  so  that  each  100  mils  contains  0.45  Gm. 
of  the  alkaloids  of  cinchona.    (U.  S.  P.  Type  Process  P.) 

Assay. — Proceed  as  directed  in  the  assay  under  Tinctura  Cinchonce,  modifying  the 
process  there  given  by  using  50  mils  of  the  Compound  Tincture  instead  of  25  mils  of 
the  tincture  there  directed. 

N.  F.  Preparation. — Gargarisma  Guaiaci  Composita. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  CINNAMOMI.  U.S.     Tincture  of  Cinnamon 

[Tr.  Cinnam.] 

Metric  Old  form 

♦Saigon  Cinnamon,  in  No.  50  powder 200  Qm.  6  oz.  av.  296  gr. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  75  volumes  of  glycerin,  675  volumes  of  alcohol,  and 
250  volumes  of  water,  to  render  it  evenly  and  distinctly  damp,  transfer 
it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand 
well-covered  for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of 
the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  sufficient  of  the  menstruum  to  make  1000  mils  fold 
form  2  pints]  of  finished  Tincture.    (U.  S.  P.  Type  Process  P.) 

N.  F.  Preparations. — Elixir  Taraxaci  Compositum;  Mistura  Khci  Alkalina. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA   COLCHICI   SEMINIS.      U.   S.     Tincture  of  Colchicum   Seed 
[Tr.  Colch.  Sem.     Colchici  Tinctfra  P.  I.] 

One  hundred  mils  of  Tincture  of  Colchicum  Seed  yields  not  less  than 
0.030  Gm.  nor  more  than  0.044  Gm.  of  colchicine. 

Metric  Old  form 

♦Colchicum  Seed,  in  No.  50  powder 100  Qm.  3  o«.  av.  14s  cr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1000  mils  2  pints 
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Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  3  volumes  of  alcohol  and  2  volumes  of  water,  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty -four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  fin- 
ished Tincture  so  that  each  100  mils  contains  0.04  Gm.  of  colchicine. 
(U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  150  mils  of  Tincture  of  Colchicum  Seed  on  a  water  bath  to  about 
20  mils,  transfer  it  to  a  50-mil  graduated  flask  and  rinse  the  evaporating  dish  with  about 
10  mils  of  distilled  water,  in  divided  portions.  Then  add  10  mils  of  solution  of  lead 
subacetate,  shake  the  mixture  thoroughly,  add  enough  distilled  water  to  make  50  mils 
and  pour  this  into  a  500-mil  flask.  Now  add  250  mils  of  recently  boiled  distilled  water, 
using  part  of  the  water  to  rinse  the  50-mil  flask,  and  proceed  as.  directed  in  the  assay 
under  Colchici  Semen,  fifth  line  of  the  Assay,  beginning  with  the  words  'filter  off  200 
mils." 

Average  dose. — 30  minims  (2  mils). 

TINCTURA  DIGITALIS.  U.  S.     Tincture  of  Digitalis 
[Tr.  Digit.     Digitalis  Tinctura  P.  I.] 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.006  mil  of  the  Tincture,  or  the  equivalent  in  Tincture  of 
0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body  weight  of  frog. 

Metric  Old  form 

♦Digitalis,  in  No.  60  powder 100  Gm.  3  oz.  av.  148  pr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  menstruum, 
prepared  by  mixing  3  volumes  of  alcohol,  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  ;i  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  puck  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  ;ind  leave  a  stratum  above  it.  'When  the  liquid 
begins  tb  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Thru 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  L 000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.    (U.  S.  P.  Type  Process  P.) 

Assay.  —  For  a  method  of  assaying  Tincture  of  Digitalis  see  Biological  Assays  (Chapter 
LXU)  " 

Average  dose. — 8  minims  (0.5  mil). 
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TINCTURA  FERRI  CHLORIDI.  U.  S.     Tincture  of  Ferric  Chloride 
[Tr.  Ferr.  Chlor.] 

A  hydro-alcoholic  solution  containing  ferric  chloride  [FeCl3  =  162.22] 
(about  13  per  cent.),  corresponding  to  not  less  than  4.48  per  cent,  of  Fe. 
Protect  Tincture  of  Ferric  Chloride  from  light. 

Metric  Old  form 

*Solutlon  of  Ferric  Chloride 350  mils        22  fl.  oz.  3  fl.  dr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  4  pints 

Mix  the  solution  with  enough  alcohol  to  make  1000  mils  [old  form 
4  pints],  then  transfer  the  Tincture  to  an  amber-colored,  glass-stoppered 
bottle  and  keep  it  for  at  least  three  months  before  dispensing. 

(For  tests  and  comments  see  Part  III.) 

U.  S.  P.  Preparation. — Liquor  Ferri  et  Ammonii  Acetatis. 

Average  dose. — 8  minims  (0.5  mil). 


TINCTURA  GAMBIR  COMPOSITA.    U.  S.    Compound  Tincture  of  Gambir 
[Tr.  Gambir  Co.     Compound  Tincture  of  Pale  Catechu] 

Metric  Old  form 

*Qambir,  in  No.  50  powder 50  Gm.  i  0z.  av.  293  gr. 

Saigon  Cinnamon,  in  No.  50  powder 25  Gm.  365  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Macerate  the  mixed  drugs  in  a  stoppered  container,  in  a  moderately 
warm  place  with  750  mils  [old  form  24  fl.  oz.]  of  diluted  alcohol.  Con- 
tinue the  maceration  with  frequent  agitation  during  three  days  or  until 
the  drug  is  practically  extracted,  transfer  the  mixture  to  a  filter,  and, 
when  the  liquid  has  drained  off  completely,  gradually  wash  the  residue 
on  the  filter  with  enough  of  the  solvent  to  make  1000  mils  hid  form  2 
pints]  of  finished  Tincture.     (U.  S.  P.  Type  Process  M.) 

N.  F.  Preparation. — Tinctura  Pectoralis. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  GELSEMII.  U.  S.     Tincture  of  Gelsemium 

[Tr.  Gelsem.] 

Metric  Old  form 

*Gelsemium,  in  No.  60  powder 100  Gm.  3  oi.  av.  14S  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  65  volumes  of  alcohol  and  35  volumes  of 
water,  to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  perco- 
lator, and,  without  pressing  the  powder,  allow  it  to  stand  well-covered 
for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
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to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure. (U.  S.  P.  Type  Process  P.) 
Average  dose. — 4  minims  (0.25  mil). 


TINCTURA  GENTIAN/E  COMPOSITA.  U.  S.      Compound  Tincture  of 

Gentian 
[Tr.  Gentian.  Co.] 

Metric  Old  form 

♦Gentian,  in  No.  40  powder 100  Gm.  3  o*.  av.  148  gr. 

Bitter  Orange  Peel,  in  No.  40  powder 40  Gm.  l  oi.  av.  147  gr. 

Cardamom  Seed,  in  No.  40  powder 10  Gm.        146  gr. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Moisten  the  mixed  drugs  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  100  mils  [old  form  3  fl.  oz.  96  minims]  of  glycerin, 
500  mils  [old  form  1  pint]  of  alcohol  and  400  mils  [old  form  12  fl.  oz. 
384  minims]  of  water,  to  render  it  evenly  and  distinctly  damp,  transfer 
it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand 
well-covered  for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of 
the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  first  the  remainder  of  the  menstruum  prepared  as  directed  above 
and  then  sufficient  diluted  alcohol  to  make  1000  mils  [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  P.) 

Average  dose. — 1  fiuidrachm  (4  mils). 


TINCTURA  GUAIACI.  U.  S.      Tincture  of  Guaiac 
[Tr.  Guaiac] 

Metric  Old  form 

♦Guaiac,  in  No.  40  powder 200  Gm.  B  oi.  av.  296  gr. 

Alcohol,  u  sufficient  quantity, 


To  make lOOO  mils  2  pints 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]-of  alcohol.  Continue  the  mac- 
eration with  frequent  agitation  during  three  days  or  until  the  drug  is 
practically  extracted,  t  ransfer  the  mixture  to  a  filter,  and,  when  the  liq- 
uid has  drained  off  completely,  gradually  wash  the  residue  on  the  filter 
with  enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints]  of  fin- 
ished Tincture.     (U.  S.  P.  Type  Process  M.) 

N.  F    Preparation. — Mistur.i  (ln.iiaci. 

Average  dose. — 1  fiuidrachm  (4  mils). 
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TINCTURA  GUAIACI  AMMONIATA.  U.  S.      Ammoniated  Tincture  of 

Guaiac 

[Tr.  Guaiac.  Ammon.] 

Metric  Old  form 

*Guaiac,  in  No.  40  powder 200  Gm.  6  o».  av.  296  gr. 

Aromatic  Spirit  of  Ammonia,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  aromatic  spirit  of  ammonia. 
Continue  the  maceration  with  frequent  agitation  during  three  days  or 
until  the  drug  is  practically  extracted,  transfer  the  mixture  to  a  filter, 
and,  when  the  liquid  has  drained  off  completely,  gradually  wash  the 
residue  on  the  filter  with  enough  of  the  solvent  to  make  1000  mils  [old 
form  2  pints]  of  finished  Tincture.    (U.  S.  P.  Type  Process  M.) 

N.  F.  Preparation. — Gargarisma  Guaiaci  Composita. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  HYDRASTIS.  U.  S.     Tincture  of  Hydrastis 
[Tr.  Hydrast.     Tincture  of  Golden  Seal] 

One  hundred  mils  of  Tincture  of  Hydrastis  yields  not  less  than  0.36 
Gm.  nor  more  than  0.44  Gm.  of  the  ether-soluble  alkaloids  of  hydrastis. 

Metric  Old  form 

♦Hydrastis,  in  No.  60  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  2  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  perco- 
lator, and,  without  pressing  the  powder,  allow  it  to  stand  well-covered 
for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  30^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  fin- 
ished Tincture  so  that  each  100  mils  contains  0.4  Gm.  of  the  ether- 
soluble  alkaloids  of  hydrastis.     (U.  S.  P.  Type  Process  P.) 

Assay.— Evaporate  50  mils  of  Tincture  of  Hydrastis  on  a  water  bath  until  it  measures 
about  10  mils,  transfer  the  evaporated  liquid  to  a  separator,  and  proceed  as  directed  in 
the  assay  under  Fluidcxtractum  Belladonmv  Radicis,  second  line  of  the  Assay,  beginning 
with  the  words  "add  10  mils,"  modifying  the  process  there  given  by  using  the  ammonia 
water  with  about  5  mils  of  distilled  water,  in  divided  portions,  to  rinse  out  the  diah  in 
which  the  Tincture  was  evaporated.  Use  only  ether  as  the  immiscible  solvent  through- 
out the  assay  and  dry  the  residue  at  100°  C.  (212°  F.),  to  constant  weight,  instead  of 
titrating  it.  The  weight  of  the  residue  represents  the  amount  of  ether-soluble  ulkaloids 
in  50  mils  of  Tincture  of  Hydrastis. 

Average  dose. — 1  fluidrachm  (4  mils). 
31 
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TINCTURA  HYOSCYAMI.  U.S.     Tincture  of  Hyoscyamus 
[Tr.  Hyosc.     Tincture  of  Henbane        Hyoscyami  tinctura  P.  I.] 

One  hundred  mils  of  Tincture  of  Hyoscyamus  yields  not  less  than 
0.0055  Gm.  nor  more  than  0.0075  Gm.  of  the  alkaloids  of  hyoscyamus. 

Metric  Old  form 

*Hyoscyamus,  in  No.  60  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted  alco- 
hol to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand  well-covered  for 
six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  fin- 
ished Tincture  so  that  each  100  mils  contains  0.0065  Gm.  of  the  alka- 
loids of  hyoscyamus.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  250  mils  of  Tincture  of  Hyoscyamus  on  a  water  bath  to  about 
10  mils,  transfer  the  evaporated  liquid  to  a  separator,  and  proceed  as  directed  in  the 
assay  under  Fluidextractum  Belladonna  Radicis,  second  line  of  the  Assay,  beginning 
with  the  words  "add  10  mils,"  modifying  the  process  there  given  by  increasing  the 
ammonia  water  to  5  mils,  which,  with  5  mils  of  distilled  water,  is  to  be  used,  in  divided 
portions,  to  rinse  the  dish  in  which  the  Tincture  was  evaporated;  before  titrating  treat 
the  residue  twice  with  5  mils  of  ether,  evaporating  to  dryness  each  time. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  IODI.  U.S.     Tincture  of  Iodine 
[Tr.  Iodi] 

An  alcoholic  solution  of  iodine  and  potassium  iodide.  One  hundred 
mils  contains  not  less  than  6.5  Gm.  nor  more  than  7.5  Gm.  of  I  (126.92) 
and  not  less  than  4.5  Gm.  nor  more  than  5.5  Gm.  of  KI  ( 166.02). 

Metric  ( >l'l  form 

♦Iodine 70  Qm.  266  Kr. 

Potassium  Iodide 50  Qm.  1 3S  gr. 

Distilled  Water 50  mils  192  min. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  8  fl.  oi. 

Dissolve  the  potassium  iodide  in  the  distilled  water  contained  in  a 
bottle  graduated  to  1000  mils  fold  form  8  fl.  OS.];  add  the  iodine  and 
agitate  the  mixture  until  solution  is  effected.  Then  add  sufficient  alco- 
hol to  make  1000  mils  [old  form  8  fl.  oz.]  of  Tincture,  and  mix  thoroughly. 
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Assay  for  Potassium  Iodide. — Evaporate  10  mils  of  Tincture  of  Iodine  in  a  tared 
porcelain  dish  on  a  water  hath  and  gently  heat  the  residue  over  a  Bunsen  flame  to  volatil- 
ize the  iodine;  it  leaves  a  residue  weighing  not  less  than  0.45  Gm.  nor  more  than  0.55  Gni., 
which  corresponds  to  the  identity  tests  under  Potassii  Iodidum. 

Assay  for  Iodine. — Mix  5  mils  of  the  Tincture  with  25  mils  of  distilled  water  and 
titrate  the  solution  with  tenth-normal  sodium  thiosulphate  V.S.;  it  requires  not  [en 
than  2o.fJ  mils  nor  more  than  29.0  mils  of  tenth-normal  sodium  thiosulphate  V.S.  for 
complete  decoloration. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  corresponds  to  0.012G92  Gm.  of  I. 

The  water  has  been  added  to  this  formula  to  assist  in  the  solution 
of  the  iodine,  which,  in  the  presence  of  the  potassium  iodide,  is 
rendered  readily  soluble.  The  potassium  iodide  was  not  introduced, 
however,  to  increase  the  iodine  solubility,  although  advantage  is  taken 
of  its  presence  to  aid  in  the  rapidity  of  solution,  but  it  is  added  as 
a  preservative  and  when  present  prevents  the  rapid  change  of  iodine 
to  hydriodic  acid.  It  is,  therefore,  important  not  to  omit  it  from 
the  formula. 

Average  dose. — 13^2  minims  (0.1  mil). 

TINCTURA  KINO.  U.  S.     Tincture  of  Kino 
[Tr.  Kino] 

Metric  Old  form 

*Kino 1 00  Gm.  365  gr. 

Water,  a  sufficient  quantity. 


To  make 1 000  mils  8  fl.  oz. 

Place  the  kino  in  a  capacious  flask  and  pour  on  it  500  mils  [old  form 
4  fl.  oz.]  of  boiling  water.  Agitate  the  mixture  thoroughly,  then  heat 
it  on  a  water  bath,  containing  boiling  water,  for  one  hour,  shaking  it 
frequently.  Allow  the  liquid  to  cool,  add  enough  recently  boiled  water 
to  make  the  product  measure  500  mils  [old  form  4  fl.  oz.]  and  then  add 
500  mils  [old  form  4  fl.  oz.]  of  alcohol.  Stopper  the  flask,  set  it  aside  in 
a  cool  place  for  twenty-four  hours  and  then  decant  the  mixture  through 
cheesecloth.  Preserve  it  in  a  cool  and  dark  place,  in  small  bottles, 
tightly  corked. 

N.  F.  Preparation. — Tinctura  Kino  et  Opii  Composita. 

Average  dose. — 1  fluidrachm  4  (mils). 

TINCTURA  LACTUCARII.  U.  S      Tincture  of  Lactucarium 
[Tr.  Lactucar.] 

Metric  Old  form 

*Lactucarium S00  Gm.  16  oz.  av.  302  gr. 

Glycerin 250  mils  8  fl.  ox. 

Alcohol, 

Purified  Petroleum  Benzin, 

Diluted  Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Beat  the  lactucarium  with  clean  sand,  in  an  iron  mortar,  to  a  coarse 
powder,  and  then  transfer  it  to  a  bottle;  add  2000  mils  [old  form  4  pint-] 
of  purified  petroleum  benzin,  cork  the  bottle  tightly,  and  set  it  aside 
for  forty-eight  hours,  frequently  agitating  the  mixture.  Pour  the  mixt- 
ure on  a  double  filter,  cover  the  funnel,  and,  when  the  liquid  has  p 
through  the  filter,  wash  the  residue  gradually  with  1500  mils  [old  form 
3  pints]  of  purified  petroleum  benzin,  and  then  allow  the  lactucarium 
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to  dry  by  exposing  it  to  a  current  of  air.  When  it  is  dry  and  free  from 
the  odor  of  benzin,  reduce  it  to  a  powder,  using  more  sand,  if  necessary, 
and  pack  it  moderately  in  a  conical  percolator.  Mix  the  glycerin  with 
250  mils  [old  form  8  fl.  oz.]  of  water  and  500  mils  [old  form  1  pint]  of  alco- 
hol, and  gradually  pour  this  mixture  on  the  powder.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  first  the 
remainder  of  the  menstruum  and  then  diluted  alcohol,  until  the  drug 
is  exhausted.  Reserve  the  first  750  mils  [old  form  24  fl.  oz.]  of  the  per- 
colate, evaporate  the  remainder  on  a  water  bath  at  a  temperature  not 
exceeding  70°  C.  (158°  F.)  until  it  measures  250  mils  [old  form  8  fl.  oz.] 
and  mix  this  with  the  reserved  portion.  Filter  the  mixed  liquids  and 
wash  the  filter  with  sufficient  diluted  alcohol  to  make  1000  mils  [old 
form  2  pints]  of  Tincture. 

U.  S.  P.  Preparation. — -Syrupus  Lactucarii. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA   LAVANDUL/E   COMPOSITA.   U.  S.      Compound   Tincture  of 

Lavender 

[Tr.  Lavand.  Co.     Compound  Spirit  of  Lavender] 

Metric  Old  form 

*0il  of  Lavender 8  mils  123  min. 

Oil  of  Rosemary 2  mils  31  min. 

Saigon  Cinnamon,  in  No.  50  powder 20  Gm.  292  gr. 

Clove,  in  No.  50  powder 5  Qm.  73  gr. 

Myristica,  in  No.  50  powder 10  Qm.  146  gr. 

Red  Saunders,  in  No.  50  powder 10  Qm.  146  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Macerate  the  mixed  drugs  in  a  stoppered  container,  in  a  moderately 
warm  place  with  750  mils  [old  form  24  fl.  oz.]  of  a  menstruum,  prepared 
by  mixing  750  mils  [old  form  24  fl.  oz.]  of  alcohol,  in  which  the  oils  have 
been  dissolved,  and  250  mils  [old  form  8  fl.  oz.]  of  water.  Continue  the 
maceration  with  frequent  agitation  during  three  days  or  until  the  drug 
is  practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  first  the  remainder  of  the  menstruum  prepared  as  directed 
above,  and  then  with  enough  of  a  mixture  of  3  volumes  of  alcohol  and 
1  volume  of  water  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.    (U.  8.  P.  Type  Process  M.) 

U.  S.  P.  Preparation. — Liquor  Potassii  Arsenitis. 

N.  F.  Preparations. — Mistura  Camphora;  Aromatica;  Mistura  Copaiba;  Mistura 
Copaiba;  et  Opii. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA  LIMONIS  CORTICIS.  U.  S.     Tincture  of  Lemon  Peel 
[Tr.  Limon.  Cort.] 

Metric  t  )|<l  form 

♦Lemon  Peel,  cr.it nd  from  the  fresh  fruit 500  Qm.  16  oi.  ay.  302  gr. 

Alcohol,  a  nimcient  quantity, 

To  make 1 0OO  mils  2  pints 
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Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.  Continue  the  mac- 
eration with  frequent  agitation  during  three  days  or  until  the  dru^  is 
practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints]  of 
finished  Tincture.  Use  purified  cotton  as  the  filtering  medium.  (U.  S. 
P.  Type  Process  M.) 

U.  S.  Preparation. — Syrupus  Acidi  Citrici. 

N.  F.  Preparations. — Emulsum  Petrolati;  Syrupus  Calcii  Hydrochlorophosphatis. 

TINCTURA   LOBELIA.     U.  S.     Tincture  of  Lobelia 
[Tr.  Lobel.     Lobelia  Tinctura  P.  I.] 

Metric  Old  form 

♦Lobelia,  in  No.  50  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity,  


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted  alco- 
hol to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand  well-covered  for 
six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.   (U.  S.  P.  Type  Process  P.) 

Average  dose. — 15  minims  (1  mil.) 

TINCTURA  MOSCHI.  U.  S.     Tincture  of  Musk 
[Tr.  Mosch.] 

Metric  Old  form 

♦Musk   5  Gm.  91  g« 

Alcohol 45  mils  l  fl.  o«.  6  fl.  dr. 

Water 45  mils  l  fl.  o*.  6  fl.  dr. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1 00  mils  4  fl.  o». 

Triturate  the  musk  with  the  water  gradually  added  until  a  smooth 
mixture  is  obtained;  transfer  this  to  a  bottle  and  allow  the  mixture  to 
macerate  for  twenty-four  hours ;  then  add  the  alcohol  and  macerate  the 
mixture  for  six  days,  with  occasional  agitation.  Transfer  this  mixture 
to  a  plain  paper  filter,  and,  when  the  liquid  has  drained  off  completely, 
wash  the  residue  on  the  filter  with  sufficient  diluted  alcohol  to  make 
100  mils  [old  form  4  fl.  oz.]  of  Tincture. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  MYRRH/E.     U.  S.     Tincture  of  Myrrh 
[Tr.  Myrrh.] 

Metric  Old  form 

♦Myrrh,  in  moderately  coarse  powder 200  Gm.  6  oi.  av.  2P8  gr. 

Alcohol,  a  sufficient  quantity,  


To  make 1 000  mils  2  pinta 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.    Continue  the  mac- 
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eration  with  frequent  agitation  during  three  days  or  until  the  drug  is 
practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints]  of 
finished  Tincture.  (U.  S.  P.  Type  Process  M.) 
Average  dose. — 15  minims  (1  mil). 

TINCTURA  NUCIS  VOMIC/E.  U.  S.     Tincture  of  Nux  Vomica 
[Tr.  Nuc.  Vom.     Strychni  Tinctura  P.  I.] 

One  hundred  mils  of  Tincture  of  Nux  Vomica  yields  not  less  than 
0.237  Gm.  nor  more  than  0.263  Gm.  of  the  alkaloids  of  nux  vomica. 

Metric  Old  form 

*Nux  Vomica,  in  No.  40  powder 1 00  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of  water, 
to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  30^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  finished 
Tincture  so  that  each  100  mils  contains  0.25  Gm.  of  the  alkaloids  of  nux 
vomica.  The  rate  of  flow  for  the  percolate  should  not  exceed  ten  drops 
per  minute.     (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  100  mils  of  Tincture  of  Nux  Vomica  on  a  water  bath  until  it 
measures  about  10  mils,  transfer  the  evaporated  liquid  to  ;i  separator,  and  proceed  as 
directed  in  the  assay  under  Fluidcxtr actum  Belladonna  Radicis,  second  line  of  the  Assay, 
beginning  with  the  words  "add  10  mils,"  modifying  the  process  there  given  by  using 
5  mils  of  ammonia  water  with  a  little  distilled  water,  in  divided  portions,  to  rinse  the 
dish  in  which  the  Tincture  was  evaporated  and  by  dissolving  the  residue  in  10  mils  of 
tenth-normal  sulphuric  acid  V.S.  instead  of  5  mils. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  36.4  milli- 
grammes of  the  alkaloids  of  mix  vomica. 

N.  F.  Preparation. — Klixir  Phosphori  ct  Nuois  Vomica;. 
Average  dose. — 8  minims  (0.5  mil). 

TINCTURA  OPIF.  U.  S.     Tincture  of  Opium 
[Tr.  Opii.     Laipanum     Opii  Tinctura  P.  I.] 

One  hundred  mils  of  Tincture  of  Opium  yields  not  less  than  0.95  Gm. 
nor  more  than  1.05  Gm.  of  anhydrous  m  rphine. 

Metric  (l|, 1  form 

♦Granulated  Opium 100  Um.  3  o«.  nv.  lis  Kr 

Alcohol, 

Water, 

Diluted  Alcohol,  carh,  n  Sufficient  quantity. 

To  make  about 1 000  mils  2  pinta 
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Heat  400  mils  [old  form  about  13  fl.  oz.]  of  water  to  boiling,  and  pour 
it  on  the  granulated  opium  contained  in  a  tared  vessel,  and  weigh ;  then 
stir  the  mixture  occasionally  during  twelve  hours,  restore  the  original 
weight  by  the  addition  of  water,  add  400  mils  [old  form  about  13  fl.  oz.] 
of  alcohol,  pour  the  mixture  into  a  bottle,  and  continue  the  maceration 
for  forty-eight  hours,  occasionally  shaking  the  mixture.  Then  transfer 
the  mixture  to  a  percolator,  return  the  first  portion  of  the  percolate 
until  it  runs  through  clear,  and,  when  the  original  menstruum  has 
ceased  to  drop,  continue  the  percolation  slowly,  gradually  adding  suffi- 
cient diluted  alcohol  to  make  the  percolate  measure  950  mils  [old  form 
about  303^  fl.  oz.].  Assay  a  portion  of  this  percolate,  as  directed  below, 
and,  from  the  morphine  content  thus  determined,  ascertain  by  calcula- 
tion the  amount  of  anhydrous  morphine  in  the  remainder  of  the  liquid 
and  adjust  the  volume  of  the  finished  Tincture  so  that  each  100  mils 
contains  1  Gm.  of  anhydrous  morphine. 

Assay. — Evaporate  80  mils  of  Tincture  of  Opium  on  a  water  bath  until  the  alcohol 
is  all  removed.  Then  proceed  as  directed  in  the  assay  under  Opium,  thirteenth  line  of 
the  Assay,  beginning  with  the  word  "Transfer."  The  result  of  the  assay  indicates  the 
amount  of  morphine  obtained  from  40  mils  of  the  Tincture  of  Opium. 

N.  F.  Preparations. — Linimentum  Opii  Compositum;  Lotio  Plumbi  etOpii;  Mis- 
tura  Camphorse  Acida;  Mistura  Carminativa;  Mistura  Copaiba?  et  Opii;  Mistura 
Magnesia?,  Asafoetida?  et  Opii;  Mistura  Opii  et  Chloroformi  Composita;  Mistura 
Opii  et  Rhei  Composita;  Mistura  Opii  efySassafras;  Tinctura  Kino  et  Opii  Composita; 
Tinctura  Pectoralis. 

Average  dose. — 8  minims  (0.5  mil). 

TINCTURA  OPII  CAMPHORATA.  U.  S.     Camphorated  Tincture  of  Opium 
[Tr.  Opii  Camph.     Paregoric     Opii  Tinctura  Benzoici  P.  I.] 

Metric  Old  form 

♦Powdered  Opium 4  Qra.  58  gr. 

Benzoic  Acid 4  Gm.  58  gr. 

Camphor 4  Gm.  58  gr. 

Oil  of  Anise 4  mils  1  fl.  dr. 

Glycerin, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 OOO  mils  2  pints 

Macerate  the  mixed  drugs  in  a  stoppered  container,  in  a  moderately 
warm  place  with  750  mils  [old  form  24  fl.  oz.]  of  a  menstruum, 
prepared  by  mixing  40  mils  [old  form  1  fl.  oz.  134  min.]  of 
glycerin  and  950  mils  [old  form  30  fl.  oz.  192  min.]  of  diluted 
alcohol.  Continue  the  maceration  with  frequent  agitation  during 
three  days  or  until  the  drug  is  practically  extracted,  transfer  the  mixt- 
ure to  a  filter,  and,  when  the  liquid  has  drained  off  completely,  grad- 
ually wash  the  residue  on  the  filter  with  enough  of  the  solvent,  first 
using  the  remainder  of  the  menstruum  prepared,  and  then  diluted 
alcohol,  to  make  1000  mils  [old  form  2  pints]  of  finished  Tincture. 
(U.  S.  P.  Type  Process  M.) 

This  Tincture  contains  0.4  Gm.  of  Powdered  Opium  (0.041  Gm.  of 
anhydrous  morphine)  in  each  100  mils,  corresponding  to  1  £  grains  of 
Powdered  Opium  in  each  fluidounce. 

U.  S.  P.  Preparation. — Mistura  Glycyrrhiza:  Composita. 

N.  F.  Preparation. — Mistura  Pectoralis,  Stokes. 

Average  dose. — 1  fluidrachm  (4  mils).  * 
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TINCTURA  OPII  DEODORATI.  U.  S      Tincture  of  Deodorized  Opium 

[Tr.  Opii  Deod.] 

One  hundred  mils  of  Tincture  of  Deodorized  Opium  yields  not  less 
than  0.95  Gm.  nor  more  than  1.05  Gm.  of  anhydrous  morphine. 

Metric  Old  form 

♦Granulated  Opium 1 00  Qm.  3  oz.  av.  148  gr. 

Purified  Petroleum  Benzin 75  mils  2  fl.  oz.  3  fl.  dr. 

Alcohol 200  mils  6  fl.  oz.  3  fl.  dr. 

Water,  a  sufficient  quantity, 


To  make  about 1000  mils  2  pints 

Heat  500  mils  [old  form  1  pint]  of  water  to  boiling,  and  pour  it  on  the 
granulated  opium  contained  in  a  suitable  vessel,  stirring  the  mixture 
frequently  during  twenty-four  hours.  Then  transfer  the  mixture  to  a 
percolator,  return  the  first  portion  of  the  percolate  until  it  runs  through 
clear,  and,  when  the  original  menstruum  has  ceased  to  drop,  continue 
the  percolation  slowly,  gradually  adding  water  until  the  opium  is  prac- 
tically exhausted. 

Concentrate  the  percolate,  by  evaporation  on  a  water  bath,  until  it 
measures  150  mils  [old  form  4%  fl.  oz.],  cool,  transfer  it  to  a  bottle,  add 
65  mils  [old  form  2  fl.  oz.]  of  purified  petroleum  benzin,  stopper,  and 
shake  the  mixture  frequently  during  ten  minutes.  Separate  the  benzin 
layer  and  repeat  the  shaking  out  with  the  remainder  of  the  purified 
petroleum  benzin,  carefully  and  completely  separating  the  benzin  layer 
each  time.  Allow  the  aqueous  liquid  to  evaporate  spontaneously  in  a 
warm  place  until  the  odor  of  benzin  has  almost  disappeared,  remove  the 
last  traces  by  cautiously  heating  on  a  water  bath  and  then  add  600  mils 
[old  form  about  20  fl.  oz.]  of  water.  Filter  the  liquid,  add  the  alcohol 
and  wash  the  residue  on  the  filter  with  sufficient  water  to  make  the  prod- 
uct measure  950  mils  [old  form  about  30^2  A-  oz.]. 

Assay  a  portion  of  this  filtrate  as  directed  below,  and,  from  the  mor- 
phine content  thus  determined,  ascertain  by  calculation  the  amount  of 
anhydrous  morphine  in  the  remainder  of  the  liquid  and  adjust  the 
volume  of  the  finished  Tincture  so  that  each  100  mils  contains  1  Gm. 
of  anhydrous  morphine. 

Assay. —Pruned  as  directed  in  the  assay  under  Tinclura  Opii. 

N.  F.  Preparation. — -Tinctura  Ipecacuanha  et  Opii. 
Average  dose.    8  minima  (0.5  mil). 

TINCTURA  PHYSOSTIGMATIS.  U.  S.       Tincture  of  Physostigma 
[Tr.  Physostig.     Timti  hi:  OF  Cai.ahak   Bkan] 

One  hundred  mils  ..f  Tincture  of  Physostigma  yields  not   less  than 

0.013  Gm.  nor  more  than  0.017  Gm.  of  the  alkaloids  of  physostigma. 

Metric  <  >M  form 

♦Physostigma.  in  No.  50  powder loo  <lm.  3  o«.  ay.  148  «r. 

Alcohol,  asumcienl  quantity, 


To  make  about i<>(,()  mi|s  2  pints 

Moisten  the  powdered  drug  with  a  sufficienl  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
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without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  fin- 
ished Tincture  so  that  each  100  mils  contains  0.015  Gm.  of  the  alkaloids 
of  physostigma.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  150  mils  of  Tincture  of  Physostigma  on  a  water  bath  until  it 
measures  about  20  mils,  add  10  Gm.  of  sawdust  purified  (see  Reagents,  Chapter  LXII) 
to  the  liquid  and  incorporate  it  thoroughly.  Continue  the  evaporation  on  a  water  bath 
until  the  mixture  is  dry,  then  transfer  the  impregnated  sawdust  to  a  250-mil  flask,  and 
proceed  as  directed  in  the  assay  under  Physostigma,  second  line  of  Assay,  beginning 
with  the  words  "and  add  150  mils  of  ether,"  modifying  the  process  there  given  by  using 
the  solution  of  sodium  bicarbonate,  in  divided  portions,  to  rinse  the  evaporating  dish. 

Average  dose. — 15  minims  (1  mil). 


TINCTURA  PYRETHRI.     U.  S.     Tincture  of  Pyrethrum 

[Tr.  Pyreth. — Tincture  of  Pellitory] 

Metric  Old  form 

*Pyrethrum,  in  No.  50  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.    (U.  S.  P.  Type  Process  P.) 


TINCTURA  QUASSI/E.  U.  S.      Tincture  of  Quassia 

[Tr.  Quas.] 

Metric  Old  form 

♦Quassia,  in  No.  50  powder 200  Qm.  6  oi.  av.  290  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  I  pinta 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  1  volume  of  alcohol  and  2  volumes  of  water. 
to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
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saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closel3r  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure. (U.  S.  P.  Type  Process  P.) 
Average  dose. — 30  minims  (2  mils). 

TINCTURA  RHEI.  U.  S.     Tincture  of  Rhubarb 
[Tr.  Rhei] 

Metric  Old  form 

♦Rhubarb,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Cardamom  Seed,  in  No.  40  ponder 30  Gm.  l  oz.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Moisten  the  mixed  drugs  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  100  mils  [old  form  3  fl.  oz.  96  minims]  of  glycerin, 
500  mils  [old  form  1  pint]  of  alcohol  and  400  mils  [old  form  12  fl.  oz.  384 
minims]  of  water,  to  render  it  evenly  and  distinctly  damp,  transfer  it  to 
a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand  well- 
covered  for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  first  the  remainder  of  the  menstruum  prepared  as  directed 
above  and  then  sufficient  diluted  alcohol  to  make  1000  mils  [old  form 
2  pints]  of  finished  Tincture.    (U.  S.  P.  Type  Process  P.) 

N.  F.  Preparation. — Mistura  Opii  et  Rhei  Composita. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA   RHEI   AROMATICA.  U.S.     Aromatic  Tincture  of  Rhubarb 

[Tr.  Rhei  Arom.] 

Metric  Old  form 

♦Rhubarb,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Saigon  Cinnamon,  in  No.  40  powder 40  Gm.  l  oz.  av.  147  gr. 

Clove,  in  No.  40  powder 40  Gm.  l  oz.  av.  147  gr. 

Myristica,  in  No.  40  powder 20  Gm.         292  gr. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  :v  sufficient  quantity, 

To  make 1 0OO  mils  2  pints 

Moisten  the  mixed  drugs  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  100  mils  [old  form  3  fl.  oz.  90  minima]  of  glycerin, 
500  mils  [old  form  1  pint]  of  alcohol,  and  400  mils  [old  form  12  fl.  oz. 
384  minims]  of  water,  to  render  it  evenly  and  distinctly  damp,  transfer 
it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand 
well-covered  for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of 
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the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  first  the  remainder  of  the  menstruum  prepared  as  directed  above 
and  then  sufficient  diluted  alcohol  to  make  1000  mils  [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  P.) 

U.  S.  P.  Preparation — Syrupus  Rhei  Aromaticua. 

Average  dose — 30  minims  (2  mils). 


TINCTURA  SANGUINARI/C.  U.  S.     Tincture  of  Sanguinaria 
[Tr.  Sanguin.     Tincture  of  Bloodroot] 

Metric  Old  form 

*Sanguinaria,  in  No.  60  powder 100  Gm.        3      oz.  av.  148  gr. 

Hydrochloric  Acid 10  mils        214  fl.  dr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  600  mils  [old  form  about  19  fl.  oz.]  of  alcohol  with  400  mils  [old 
form  about  13  fl.  oz.]  of  water.  Moisten  the  drug  with  a  mixture  of  the 
hydrochloric  acid  and  30  mils  [old  form  1  fl.  oz.]  of  this  menstruum, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to 
stand,  well-covered,  for  six  hours;  then  pack  it  firmly  and  pour  on 
enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  pouring  on 
sufficient  menstruum,  made  of  alcohol  and  water,  in  the  same  propor- 
tion as  before,  to  make  1000  mils  [old  form  2  pints]  of  Tincture. 

Average  dose. — 15  minims  (1  mil). 


TINCTURA  SCILL/E.     U.  S.     Tincture  of  Squill 
[Tr.  Scill.] 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be 
greater  than  0.006  mil  of  Tincture,  or  the  equivalent  in  Tincture  of 
0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body  weight  of  frog. 

Metric  Old  form 

*Squill,  in  No.  20  powder 1 00  Gm.  3  oi.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  drug  with  sufficient  menstruum,  prepared  by  mixing  3 
volumes  of  alcohol  and  1  volume  of  water,  and  macerate  it  in  :i  closed 
vessel  in  a  moderately  warm  place  for  twenty-four  hours,  stirring  occa- 
sionally. Then  transfer  it  to  a  percolator,  shake  it  down  evenly 
without  packing  and  pour  on  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
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covered  the  percolator,  macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of  the 
same  menstruum  to  make  1000  mils  [old  form  2  pints]  of  Tincture. 

Assay. — For  a  method  of  assaying  Tincture  of  Squill,  see  Biological  Assays  (Chapter 
LXII). 

Average  dose. — 15  minims  (1  mil). 


TINCTURA  STRAMONII.  U.  S.      Tincture  of  Stramonium 
[Tr.  Stramon.] 

One  hundred  mils  of  Tincture  of  Stramonium  yields  not  less 
than  0.0225  Gm.  nor  more  than  0.0275  Gm.  of  the  total  alkaloids  of 
stramonium. 

Metric  Old  form 

♦Stramonium,  in  No.  60  powder 100  Gm.  3  o».  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted  alco- 
hol to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand  well-covered  for 
six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  menstruum 
until  the  percolate  measures  950  mils  [old  form  about  303^  fl.  oz.]. 
Assay  a  sample  of  this  percolate  as  directed  and  from  the  alkaloidal 
content  thus  determined,  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  adjust  the  volume  of  the  finished 
Tincture  so  that  each  100  mils  contains  0.025  Gm.  of  the  total  alkaloids 
of  stramonium.    (U.  S.  P.  Type  Process  P.) 

Assay. — Evaporate  100  mils  of  Tincture  of  Stramonium  on  a  water  bath  until  it 
measures  about  10  mils,  transfer  the  evaporated  liquid  to  a  separator,  and  proceed  as 
directed  in  the  assay  under  Fluidextractum  Belladonna  Radicis,  second  line  of  the 
Assay,  beginning  with  the  words  "  add  10  mils,"  and  modifying  the  process  there  given 
by  using  the  ammonia  water  and  about  5  mils  of  distilled  water  in  addition  to  rinse 
the  dish  in  which  the  Tincture  was  evaporated;  before  titrating  treat  the  residue  twice 
with  5  mils  of  ether,  evaporating  to  dryness  each  time. 

Average  dose. — 8  minims  (0.5  mil). 

TINCTURA  STROPHANTHI.  U.  S.     Tincture  of  Strophantus 
[Tr.  Strophanth.    Strophanthi  Tinctura  P.  I.J 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.00006  mil  of  Tincture,  or  the  equivalent  in  Tincture  of  0.0000005 
Gm.  of  ouabain,  for  each  gramme  of  body  weight  of  frog. 

Metric  Old  form 

*Strophanthus,  in  No.  40  powder 100  Gm.  3  oi.  av.  148  gr. 

Alcohol,  ;i  ■uffiaeut  quantity, 

To  make 1 000  mils  2  pints 

Pack  the  drug  in  a  cylindrical  percolator  and  slowly  percolate  it  with 
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purified  petroleum  benzin  until  a  few  drops  of  the  percolate,  evaporated 
from  filter  paper,  no  longer  leaves  a  greasy  stain;  then  remove  the  stro- 
phantus from  the  percolator  and  expose  it  to  the  air  until  it  is  dry  and 
the  odor  of  benzin  has  disappeared. 

Moisten  this  dried  drug  with  a  sufficient  quantity  of  alcohol  to  render 
it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and,  without 
pressing  the  powder,  allow  it  to  stand  well-covered  for  six  hours;  then 
pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  sufficient  of  the  menstruum 
to  make  1000  mils  [old  form  2  pints]  of  finished  Tincture.  (U.  S.  P. 
Type  Process  P.) 

The  U.  S.  P.  1890  Tincture  of  Strophanthus  was  one-half  the 
strength  of  the  present  tincture.  This  change  was  made  in  1905  to 
bring  this  tincture  into  conformity  with  the  standards  of  the  Brussels 
Protocol.  The  preliminary  extraction  of  the  drug  with  benzin  removes 
the  fat  from  the  strophanthus  so  that  the  resulting  tincture  will 
remain  clear  and  will  not  be  so  likely  to  produce  nausea. 

Assay. — For  a  method  of  assaying  Tincture  of  Strophanthus,  see  Biological  Assays 
(Chapter  LXII.) 

Average  dose. — 8  minims  (0.5  mil). 


TINCTURA  TOLUTANA.  U.  S.   Tincture  of  Tolu 
[Tr.  Tolu.     Tolu  Tincture] 

Metric  Old  form 

♦Balsam  of  Tolu  .  . 200  Qm.  6  o».  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Macerate  the  drug  in  a  stoppered  container,  in  a  moderately  warm 
place  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol.  Continue  the  mac- 
eration with  frequent  agitation  during  three  days  or  until  the  drug  is 
practically  extracted,  transfer  the  mixture  to  a  filter,  and,  when  the 
liquid  has  drained  off  completely,  gradually  wash  the  residue  on  the 
filter  with  enough  of  the  solvent  to  make  1000  mils  [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  M.) 

U.  S.  P.  Preparation. — Syrupus  Tolutanus. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  VALERIAN/C.  U.  S.     Tincture  of  Valerian 
[Tr.  Valer.] 

Metric  Old  form 

♦Valerian,  in  No.  40  powder 200  Urn.  6  oi.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  |  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of  water, 
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to  render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure. (U.  S.  P.  Type  Process  P.) 
Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA    VALERIAN/E    AMMONIATA.    U.  S.      Ammoniated   Tincture 

of  Valerian 

[Tr.  Valer.  Ammon.  ] 

Metric  Old  form 

♦Valerian,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Aromatic  Spirit  of  Ammonia,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  aromatic 
spirit  of  ammonia  to  render  it  evenly  and  distinctly  damp,  transfer  it 
to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand  well- 
covered  for  six  hours;  then  pack  it  firmly,  and  pour  on  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  sufficient  of  the  menstruum  to  make  1000  mils  [old  form  2  pints] 
of  finished  Tincture.    (U.  S.  P.  Type  Process  P.) 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  VERATRI  VIRIDIS.  U.  S      Tincture  of  Veratrum  Viride 

[Tr.  Verat.  Vir.] 

Metric  Old  form 

*  Veratrum  Viride,  in  No.  00  powder 100  Gm.  3  ot.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  SH 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  tod  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.   (U.  8.  P.  Type  Process  P.) 

Average  dose. — 8  minims  (0.5  mil). 
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TINCTURA  ZINGIBERIS.  U.  S.     Tincture  of  Ginger 
[Tr.  Zingib.    Tincture  of  Jamaica  Ginger] 

Metric  Old  form 

*  Jamaica  Ginger,  in  No.  30  powder 200  Gm.  6  ox.  av.  296  gr. 

Alcohol,  a  sufficient  quantity,  


To  make 1 000  mils  2  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand  well-covered  for  six 
hours;  then  pack  it  firmly,  and  pour  on  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  sufficient  of 
the  menstruum  to  make  1000  mils  [old  form  2  pints]  of  finished  Tinct- 
ure.    (U.  S.  P.  Type  Process  P.) 

Impurities  and  Tests  for  Impurities. — Evaporate  10  Gm.  of  Tincture  of  Ginger  to 
dryness  in  a  tared  dish  on  a  water  bath;  the  yield  of  residue  does  not  exceed  2  per  cent. 
When  treated  with  20  mils  of  cold  distilled  water,  not  more  than  15  per  cent,  of  this 
residue  dissolves. 

Capsicum  or  Similar  Pungent  Substitute. — Evaporate  10  mils  of  Tincture  of  Ginger  to 
dryness  in  a  small  flask.  Add  5  mils  of  half-normal  alcoholic  potassium  hydroxide  V.S. 
and  boil  the  mixture  gently  for  thirty  minutes  under  a  reflux  condenser.  Remove  the 
condenser  and  evaporate  the  alcohol  on  a  water  bath.  Then  add  50  mils  of  distilled 
water  to  the  residue,  agitate  the  mixture,  filter  it  and  transfer  the  aqueous  filtrate  to  a 
separatory  funnel  and  shake  it  out  with  25  mils  of  ether.  Evaporate  the  separated 
ether  solution  spontaneously  by  adding  it,  a  few  drops  at  a  time,  to  the  center  of  a  watch 
glass.  Cautiously  apply  the  tip  of  the  tongue  to  the  dry  residue;  the  taste  should  be 
slightly  camphoraceous  but  not  sharp  or  bitingly  pungent. 

Alcohol  Content. — About  90  per  cent,  of  C2H5.OH  by  volume. 

In  this  tincture  standards  and  tests  have  been  introduced  to  prevent 
the  use  of  weaker  alcohol  than  that  directed  in  the  formula,  which  is 
sometimes  done  to  cheapen  the  preparation.  Also  tests  are  added  to 
exclude  the  addition  of  pungent  substitutes,  such  as  capsicum,  added 
to  the  more  aqueous  tinctures  to  replace  the  ginger  flavor,  which  will 
not  be  extracted  by  weak  alcohol.  "  Exhausted  ginger  "  is  also  some- 
times used  and  the  preparation  "  strengthened  "  by  the  addition  of 
foreign  pungent  substances.    The  purpose  of  the  tests  is  to  prevent  this. 

U.  S.  P.  Preparation. — Acidum  Sulphuricum  Aromaticum. 

Average  dose. — 30  minims  (2  mils). 

The  following  general  Formulas  are  recognized  in  the  National 
Formulary : 

TINCTURE  /ETHERE>£.  N.  F.      Ethereal  Tinctures 

Ethereal  Tinctures,  when  not  otherwise  directed,  are  to  be  prepared 
according  to  the  following  general  formula: 

Metric  Old  form 

The  Drug,  properly  comminuted 100  Om.  3  o».  US  gr. 

Alcohol, 

Ether,  each,  a  sufficient  quantity,  

To  make 1 000  mils  2  pint  s 

Percolate  the  drug  in  the  usual  manner,  but  with  proper  precautions 
to  avoid  loss  of  menstruum  by  evaporation,  with  a  mixture  of  1  volume 
of  ether  and  2  volumes  of  alcohol,  until  the  product  measures  1000  mils 
[old  form  2  pints]. 
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TINCTUR/E  MEDICAMENTORUM  RECENTIUM.  N.  F.  Tinctures  of 

Fresh  Drugs 

[TlNCTURiE  Herbarum  Recentium,   U.  S.  P.   VIII] 

Tinctures  of  fresh  drugs,  when  not  otherwise  directed,  are  to  be 
prepared  according  to  the  following  general  formula: 

Metric  Old  form 

The  Fresh  Drug,  cut,  bruised,  or  crushed 500  Qm.  16  02.  av.  302  gr. 

Alcohol 1000  mils  2  pints 

Macerate  the  drug  with  the  alcohol  in  a  closed  vessel  in  a  moderately 
warm  place  during  fourteen  days,  with  occasional  stirring;  then  strongly 
express  the  liquid  and  filter  it  through  paper. 


TINCTURA  ALOES  ET  MYRRH/E.  N.  F.      Tincture  of  Aloes  and  Myrrh 

(U.S.P.  VIII) 

[Tr.  Aloe,  et  Myrrh.] 

Metric  Old  form 

Aloes,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Myrrh,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Glycyrrhiza,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  750  mils  [old  form  24  fl.  oz.]  of  alcohol  with  250  mils  [old  form 
8  fl.  oz.]  of  water.  Macerate  the  aloes,  myrrh,  and  glycyrrhiza  in  a 
stoppered  container,  in  a  moderately  warm  place,  with  750  mils  [old 
form  24  fl.  oz.]  of  the  menstruum,  for  seven  days,  with  occasional  agita- 
tion; then  filter  through  purified  cotton,  or  a  plain  filter,  and,  when 
the  liquid  has  drained  off  completely,  pass  enough  menstruum  through 
the  residue  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

N.  F.  Preparation. — •Pilule  Aloes,  Hydrargyri  et  Scammonii  Compositae. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  AMARA.  N.  F.     Bitter  Tincture 
[Tr.  Amar.     Stomachic  Tincture  Bitter  Stomachic  Drops   Stomach  Drops] 

Metric  Old  form 

Oentinn,  in  No.  40  powder 60  Qm.  2  oz.  av. 

Centaury,  in  Nn.  40  powder 60  Qm.  2  oi.  av. 

Bitter  Orange  Peel,  in  No.  40  powder 60  Qm.  2  oz.  av. 

Zedoary,  in  No.  40  powder 20  Qm.  292  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1  °°0  m"s  2  P'nt8 

Saturate  the  mixed  drugs  with  the  menstruum,  and  percolate  them 
in  tlic  usual  manner,  With  a  mixture  of  2  volumes  of  alcohol  and  1 
volume  of  water,  until  the  tincture  measures  1000  mils  [old  form  2 
pints]. 

Average  dose. — 30  minims  (2  mils). 
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TINCTURA  ANTIPERIODICA.  N.  F.  Antiperiodic  Tincture 
[Tr.  Antiperiod.     Warburg's  Tincture] 

Metric  Old  form 

Rhubarb,  in  No.  30  powder 8.00  Gm.  117  gr 

Angelica  Fruit,  in  No.  30  powder 8.00  Qm.  117  gr 

Inula,  in  No.  30  powder 4.00  Gm.  58  gr 

Saffron 4.00  Gm.  58  gr 

Fennel,  in  No.  30  powder 4.00  Gm.  58  gT 

Gentian,  in  No.  30  powder 2.00  Gm.  29  gr 

Zedoary,  in  No.  30  powder 2.00  Gm.  29  gr 

Cubeb,  in  No.  30  powder 2.00  Gm.  29  gr 

Myrrh,  in  coarse  powder 2.00  Gm.  29  gr 

Camphor,  in  coarse  powder 2.00  Gm.  29  gr 

Agaric,  in  No.  30  powder 2.00  Gm.  29  gr 

Pepper,  in  No.  30  powder 0.35  Gm.  5  gr 

Saigon  Cinnamon,  in  No.  30  powder 0.75  Gm.  11  gr 

Ginger,  in  No.  30  powder 0.75  Gm.  11  gr 

Quinine  Bisulphate 20.00  Gm.  292  gr 

Extract  of  Aloes 1  7.50  Gm.  255  gr 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000         mils  2  pints 

Mix  alcohol-and  water  in  the  proportion  of  3  volumes  of  alcohol  and 
2  volumes  of  water.  Saturate  the  mixed  drugs  with  the  menstruum 
and  having  macerated  them  for  twenty-four  hours  percolate  them,  in 
the  usual  manner,  until  the  Tincture  measures  960  mils  [old  form  30  fl. 
oz.346  minims].  In  this  dissolve  the  quinine  bisulphate  and  extract  of 
aloes  by  the  aid  of  a  gentle  heat,  and  add  sufficient  menstruum  to  make 
the  product  measure  1000  mils  [old  form  2  pints].  Finally  filter  the 
Tincture  through  paper. 

Dose. — The  dosage  of  Warburg's  Tincture  depends  on  the  kind  used 
— whether  with  aloes  or  without — and  the  intended  purpose,  and  varies 
from  1  fluidrachm  (4  mils)  to  4  fluidrachms  (15  mils).  The  larger 
quantity  is  given  when  Dr.  Warburg's  original  directions  are  followed 
for  administering  the  remedy  in  remittent  fevers.  These  directions 
were  as  follows:  "One-half  ounce  to  be  given  alone,  without  dilution, 
after  the  bowels  have  been  evacuated  by  any  convenient  purgative,  all 
liquids  being  withheld.  After  three  hours,  another  half  ounce  is  to  be 
given." 

TINCTURA  ANTIPERIODICA  SINE  ALOE.  N.  F      Antiperiodic  Tincture 

without  Aloes 
[Tr.  Antiperiod.  s.  Aloe     Warburg's  Tincture  Without  Aloeb] 

Prepare    the  Tincture    as  directed    under   Tinctura  Antiperiodica, 
omitting  the  Extract  of  Aloes. 
Dose. — See  Tinctura  Antiperiodica. 

TINCTURA  AROMATICA.  N.  F       Aromatic  Tincture 
[Tr.  Arom.] 

M.  trie  Old  form 

Saigon  Cinnamon,  in  No.  40  powder 100  Gm.  3  o«.  av.  148  gr. 

Jamaica  Ginger,  in  No.  40  powder 40  Gm.  i  oi.  av.  147  gr. 

Galangal,  in  No.  10  powder 20  Gm.  292  gr. 

Clove,  in  No.  20  powder 20  Gm.  893  nr. 

Cardamom  Seed,  in  No.  20  powder 20  Gm.  MS  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


To  make 1000  mils  2  pints 

32 
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Saturate  the  mixed  drugs  with  the  menstruum,  and  having  macerated 
them  for  twenty-four  hours  percolate  them,  in  the  usual  manner,  with 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water,  until  the 
product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA  BRYONI/E.   N.  F.      Tincture  of  Bryonia 


[Tr.  Bryon.] 

Metric 
100  Gm. 

Old  form 

Alcohol,  a  sufficient  quantity, 

1000  mils 

2  pints 

Saturate  the  powder  with  alcohol  and  macerate  it  for  twenty-four 
hours.  Then  percolate  it,  in  the  usual  manner,  with  alcohol  until  the 
product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  CACTI  GRANDIFLORI.  N.  F.     Tincture  of  Cactus 

Grandiflorus 

[Tr.  Cact.  Grand.] 

Metric  Old  form 

Cactus  Orandiflorus 500  Gm.  16  01.  av.  302  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Cut  the  cactus  grandiflorus  and  crush  it  in  a  mortar,  then  add  700 
mils  [old  form  about  223/2  A.  oz.]  of  alcohol  and  transfer  the  mixture  to 
a  closed  vessel  and  macerate  for  seven  days  with  occasional  agitation. 
Express  the  drug,  measure  the  expressed  liquid  and  set  it  aside  in  a 
closed  container.  Pack  the  residue  firmly  in  a  percolator  and  slowly 
percolate  it  with  alcohol  until  a  sufficient  quantity  of  percolate  is 
obtained  and  added  to  the  reserved  expressed  liquid,  to  make  the  prod- 
uct measure  1000  mils  [old  form  2  pints].  Filter  the  Tincture  and  store 
it  in  well-stoppered  bottles,  in  a  cool  place. 

In  this  tincture  the  fresh  succulent  stems  of  cactus  grandiflorus  must 
be  used.    These  are  preserved  in  alcohol  until  the  tincture  is  to  be  made. 

Average  dose. — 15  minims  (1  mil). 

TINCTURA   CALENDUL/C.   N.  F.     Tincture  of  Calendula 

(U.S.P.  VIII) 

[Tr.  Calend.] 

Metric  Old  form 

Calendula,  in  No.  20  powder 200  Gm.  6  o».  nv.  896  gr. 

Alcohol,  a  sufficient  quantity, 


To  make I OOO  mils  2  pint  * 

Saturate  the  powder  with  alcohol,  and  after  macerating  for  twenty- 
four  hours  percolate  it,  in  the  usual  manner,  with  alcohol  until  the 
product  measures  1000  mils  [old  form  2  pints]. 
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TINCTURA  CAPSICl   ET  MYRRH/E.   N.  F.     Tincture  of  Capsicum 

and  Myrrh 
[Tr.  Capsic.  et  Myrrh.     Hot  Drops        Thomsonian  Number  Six] 

Metric  Old  form 

Capsicum,  ia  No.  20  powder 30  Gm.  1  oz.  av. 

Myrrh,  in  moderately  coarse  powder 1 20  Gm.  4  oz.  av.  3  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  powders  with  an  equal  bulk  of  clean,  fine  sand,  and  percolate 
them,  in  the  usual  manner,  with  a  mixture  of  9  volumes  of  alcohol 
and  1  volume  of  water,  until  the  product  measures  1000  mils  [old  form 
2  pints]. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  CARAMELLIS.  N.  F.     Tincture  of  Caramel 

Metric  Old  form 

Caramel 1 00  Gm.  3  oz.  av.  148  gr. 

Alcohol 250  mils  8  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  caramel  in  500  mils  [old  form  1  pint]  of  water,  with  the 
aid  of  heat  if  necessary,  then  add  the  alcohol  and  sufficient  water  to 
make  the  product  measure  1000  mils  [old  form  2  pints].  Finally  filter 
the  Tincture. 

N.  F.  Preparations. — Elixir  Pepsini  et  Bismuthi;  Elixir  Vanillini  Compositum. 


TINCTURA  CIMICIFUG/E.   N.  F.     Tincture  of  Cimicifuga 

(U.S.P.  VIII) 
[Tr.  Cimicif.] 

Metric  Old  form 

Cimicifuga,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  powder  with  alcohol,  and,  after  macerating  for  twenty- 
four  hours,  percolate  it,  in  the  usual  manner,  with  alcohol  until  the  prod- 
uct measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  COCCULI  INDICI.  N.  F.      Tincture  of  Cocculus  Indicus 
[Tr.  Coccul.  Ind.] 

Metric  Old  form 

Cocculus  Indicus,  in  No.  30  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Saturate  the  powder  with  diluted  alcohol,  and  after  macerating  for 
six  hours  percolate  it,  in  the  usual  manner,  with  diluted  alcohol  until 
llic  product  measures  1000  mils  [old  form  2  pints]. 

Note. — This  Tincture  is  used  almost  exclusively  for  external  applica- 
tion to  destroy  parasites. 
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TINCTURA  CROCI.  N.  F.      Tincture  of  Saffron 
[Tr.  Croc] 

Metric  Old  form 

Saffron 1 00  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  saffron  with  diluted  alcohol,  and  after  macerating  for 
twenty-four  hours  percolate  it,  in  the  usual  manner,  with  diluted  alco- 
hol until  the  product  measures  1000  mils  [old  form  2  pints]. 


TINCTURA  CUBEB/E.  N.  F.      Tincture  of  Cubeb 
[Tr.  Cubeb.] 

Metric  Old  form 

Cubeb,  in  No.  30  powder 200  dm.  6  oz.  av.  290  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  powder  with  alcohol,  and  after  macerating  for  twenty- 
four  hours  percolate  it,  in  the  usual  manner,  with  alcohol  until  the 
product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  DELPHINII.     N.  F.       Tincture  of  Larkspur 

[Tr.  Delphin.] 

Metric  Old  form 

Larkspur  Seed,  in  No.  30  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  powder  with  alcohol,  and  after  macerating  for  six  hours 
percolate  it,  in  the  usual  manner,  with  alcohol  until  the  product  meas- 
ures 1000  mils  [old  form  2  pints]. 

Note. — Tincture  of  Larkspur  is  rarely  used  internally,  but  is  com- 
monly employed  externally  to  destroy  parasites. 


TINCTURA  ERGOT/E  AMMONIATA.     N.  F.     Ammoniated 

Tincture  of  Ergot 

[Tr.  Ergot.  Ammon.] 

Metrio  Old  form 

Ergot,  in  No.  20  powder 250  dm.  8  oi.  av.  151  gr. 

Ammonia  Water 100  mils  3  fl.  oi.      96  min. 

Alcohol, 

Water,  eaoh,  a  Buffioienl  quantity, 


To  make lOOO  mils  2  pints 

Mix  the  ammonia  water  with  600  mils  [old  form  19  fl.  oz.  96  minims] 
<>f  nloohol  and  200  mils  [old  form  0  fl.  oz.  192  minims]  of  water.    Sat- 
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urate  the  powder  with  this  menstruum,  and,  after  macerating  for  twenty- 
four  hours,  percolate  it,  in  the  usual  manner,  first  with  the  remainder 
of  the  above  menstruum  and  afterward  with  a  mixture  of  2  volumes 
of  alcohol  and  1  volume  of  water,  until  the  product  measures  1000 
mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  FERRI  CHLORIDI  yETHEREA.     N.  F.     Ethereal  Tincture  of 

Ferric  Chloride 

[Tr.  Ferr.  Chlor.  >£th.     Bestuscheff's  Tincture.     Lamotte's  Drops] 

Metric  Old  form 

Solution  of  Ferric  Chloride 60  mils  l  fl.  oz.    442  min. 

Ether 250  mils  8  fl.  02. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2    pints 

Mix  the  solution  of  ferric  chloride  with  625  mils  [old  form  20  fl.  oz.] 
of  alcohol,  add  the  ether,  and  then  enough  alcohol  to  make  the  product 
measure  1000  mils  [old  form  2  pints].  Pour  the  Tincture  into  bottles 
made  of  flint  glass,  which  should  not  be  entirely  filled,  cork  them  tightly 
and  expose  them  to  the  rays  of  the  sun,  until  the  Tincture  has  been 
completely  decolorized.  Then  remove  the  bottles  from  the  sunlight 
and  open  them  occasionally,  until  the  liquid  has  again  assumed  a  yellow 
color.    Preserve  the  Tincture  in  a  cool  and  dark  place. 

Average  dose. — 30  minims  (2  mils). 


TINCTURA  FERRI  CITRO-CHLORIDI.   N.  F.      Tincture  of  Ferric  Citro- 

Chloride 

[Tr.  Ferr.  Citro-Chlor.     Tasteless  Tincture  of  Ferric  Chloride 
Tasteless  Tincture  of  Iron] 

Metric  Old  form 

Solution  of  Ferric  Chloride 350  mils  11  fl.  01.      96  min. 

Sodium  Citrate 500  Qm.  16  oe.  av.  302  gr. 

Alcohol 1  50  mils  4  fl.  o».    384  min. 

Water,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Mix  the  solution  of  ferric  chloride  with  150  mils  [old  form  4  fl.  oz. 
384  minims]  of  water,  and  dissolve  the  sodium  citrate  in  this  mixture 
with  the  aid  of  a  gentle  heat.  Then  add  the  alcohol,  and  when  the  solu- 
tion has  become  cold  add  sufficient  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints].  Set  the  Tincture  aside  in  a  cold  place  for 
a  few  days,  so  that  the  excess  of  saline  matter  may  separate,  and  then 
filter. 

N.  F.  Preparations. — Elixir  Ferri,  Quininse  et  Stryehninae;  Elixir  Gentians  et 
Ferri;  Elixir  Pepsini  et  Ferri;  Liquor  Ferri  Salicylatis;  Vinum  Pruni  YirgininiB 
Ferratum. 

Average  dose. — 8  minims  (0.5  mil). 
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TINCTURA   FERRI   POMATA.    N.  F.     Tincture   of   Ferrated   Extract  of 

Apples 

[Tr.  Ferr.  Pomat.     Tinctura  Ferri  Malatis  Crudi     Tincture  of  Crude 

Malate  of  Iron] 

Metric  Old  form 

Ferrated  Extract  of  Apples 100  Gm.  3  oi.  av.  148  gr. 

Alcohol 1 00  mils  3  fl.  oi.       96  min. 

Cinnamon  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  ferrated  extract  of  apples  in  750  mils  [old  form  24  fl.  oz.] 
of  cinnamon  water,  add  the  alcohol,  filter,  and  pass  sufficient  cinnamon 
water  through  the  filter  to  make  the  product  measure  1000  mils  [old 
form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  GALL/E.  N.  F.     Tincture  of  Nutgall 

(Replacing  U.S.P.  VIII) 
[Tr.  Gall.] 

Metric  Old  form 

Nutgall,  in  No.  60  powder 200  Om.  6  oz.  av.  296  gr. 

Glycerin 1 00  mils  3  fl.  oz.      96  min. 

Alcohol 900  mils  28  fl.  oz.    384  min. 

Triturate  the  nutgall  with  the  mixed  glycerin  and  alcohol,  transfer 
the  mixture  to  a  suitable  container,  and  macerate  it  in  a  moderately 
warm  place  for  seven  days  with  frequent  agitation.    Finally  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  GUAIACI  COMPOSITA.  N.  F.      Compound  Tincture  of  Guaiac 
[Tr.  Guaiac.  Co.     Dewees'  Tincture  of  Guaiac] 

Metric  Old  form 

Guaiac 125  Gm.  4  o».  av.    76  gr. 

Potassium  Carbonate 6  Gm.  88  gr. 

Plmenta,  in  moderately  fine  powder 32  Gm.  l  oz.  av.    30  gr. 

Pumice,  in  fine  powder 65  Gm.  2  oz.  av.    74  gr 

Alcohol 435  mils  13  fl.  oz.    442  ruin 

Water -435  mils  13  fl   oz.    442  min 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Triturate  the  guaiac  and  potassium  carbonate  with  the  pimenta  and 
the  pumice,  and  afterwards  with  the  alcohol,  gradually  added.  Then 
add  the  water  slowly  and  triturate  the  mixture  thoroughly.     Finally 

filter  and  pass  sufficient  diluted  alcohol  through  the  filter  to  make  the 
product  measure  1000  mils  [old  form  2  pints]. 
Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  HUMUL1.   N    F.      Tincture  of  Hops 
[Tr.  Humul.] 

Metric  Old  form 

Hops,  in  No.  40  powder 200  Gm.  6  oz.  nv.  396  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 


ALCOHOLIC  LIQUIDS  503 

Saturate  the  powder  with  diluted  alcohol,  and  after  macerating  for 
twenty-four  hours  percolate  it,  in  the  usual  manner,  with  diluted  alco- 
hol until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  IGNATI/E.  N.  F.      Tincture  of  Ignatia 
[Tr.  Ignat.] 

100  mils  of  Tincture  of  Ignatia  yields  not  less  than  0.18  Gm.  nor 
more  than  0.22  Gm.  of  the  alkaloids  of  ignatia. 

Metric  Old  form 

Ignatia,  in  No.  60  powder 100  Gm.  3  o«.  av.  148  gr 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make  about 1 000  mils  2  pints 

Mix  alcohol  and  water  in  the  proportion  of  8  volumes  of  alcohol  to 
1  volume  of  water.  Moisten  the  powder  with  100  mils  [old  form  3  fl. 
oz.  96  minims]  of  this  menstruum,  and  macerate  for  twenty-four  hours; 
then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  men- 
struum upon  it,  until  the  ignatia  is  practically  exhausted.  Reserve  the 
first  800  mils  [old  form  about  253^  fl.  oz.]  of  percolate,  evaporate  the 
remainder  to  100  mils  [old  form  about  334  A-  0ZJ  and  mix  with  the 
reserved  portion.  Assay  100  mils  of  this  liquid  for  total  alkaloids  as 
directed  below,  and  from  the  results  thus  obtained  ascertain  by  calcu- 
lation the  amount  of  alkaloids  in  the  remainder  of  the  liquid,  and  add 
to  this  sufficient  menstruum  so  that  each  100  mils  of  finished  Tincture 
shall  contain  0.2  Gm.  of  the  alkaloids  of  ignatia. 

Assay. — Evaporate  100  mils  of  Tincture  of  Ignatia  on  a  water  bath  until  it  measures 
about  10  mils,  transfer  the  evaporated  liquid  to  a  separator,  and  proceed  as  directed  in 
the  Assay  under  Fluidextractum  Stramonii,  modifying  the  process  there  given  by  using  6 
mils  of  ammonia  water  with  a  little  distilled  water,  in  divided  portions,  to  rinse  the  dish 
in  which  the  Tincture  was  evaporated  and  by  dissolving  the  residue  in  10  mils  of  tenth- 
normal sulphuric  acid  V.S.  instead  of  5  mils. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  36.4  milli- 
grammes of  the  alkaloids  of  ignatia. 

Average  dose. — 10  minims  (0.6  mil). 


TINCTURA  IODI  FORTIOR.     N.  F.     Stronger  Tincture  of  Iodine 
[Tr.  lod.  Fort.     Churchill's  Tincture  of  Iodine) 

Metric  Old  form 

Iodine 1 65  Gm.  5  o«.  av.  222  gr. 

Potassium  Iodide 33  Qm.  i  oi.  av.    4  J  «r. 

Water 250  mils  8  fl.  oi. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  potassium  iodide  in  the  water,  then  add  the  iodine  and 
600  mils  [old  form  about  1934  A-  oz.]  of  alcohol,  and  when  all  of  the 
iodine  is  dissolved  add  sufficient  alcohol  to  make  the  product  measure 
1000  mils  [old  form  2  pints]. 
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TINCTURA  IODI  DECOLORATA.   N.  F.      Decolorized  Tincture  of  Iodine 

[Tr.  Iod.  Decolor.] 

Metric  Old  form 

Iodine 83  Gm.  2  oz.  av.  337  gr. 

Sodium  Thiosulphate 83  Gm.  2  02.  av.  337  gr 

Water 1 00  mils  3  fl.  01.      96  rain. 

Stronger  Ammonia  Water 65  mils  2  fl.  oz.      38  min. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Digest  the  iodine,  sodium  thiosulphate  and  water,  at  a  gentle  heat, 
until  complete  solution  results.  Then  add  125  mils  [old  form  4  fl.  oz.j 
of  alcohol  and  afterwards  the  stronger  ammonia  water.  Shake  the  mixt- 
ure a  few  minutes  until  bubbles  of  gas  no  longer  escape,  and  the  liquid 
has  become  colorless  with  a  white  precipitate  suspended  in  it.  Now 
cool  the  mixture,  and  then  add  sufficient  alcohol  to  make  the  product 
measure  1000  mils  [old  form  2  pints].  Place  the  bottle  containing  the 
liquid  in  a  cold  place  for  a  few  hours  and  then  filter.  Preserve  the 
Tincture  in  a  well-stoppered  bottle. 


TINCTURA   IPECACUANHA   ET   OPII.   N.  F.     Tincture   of    Ipecac   and 

Opium 

(U.S. P.  VIII) 

[Tr.  Ipecac,  et  Opii     Tincture  of  Dover's  Powder] 

Metric  Old  form 

Tincture  of  Deodorized  Opium 1000  mils  2  pints 

Fluidextract  of  Ipecac 1 00  mils  3  fl.  oz.  96  min. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Evaporate  the  tincture  of  deodorized  opium  in  a  tared  dish  on  a  water 
bath  until  it  weighs  700  Gm.  [old  form  23  oz.  av.  160  grains].  When  it 
has  become  cold,  add  to  it  the  fluidextract  of  ipecac,  filter  the  mixture 
and  wash  the  filter  with  sufficient  diluted  alcohol  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

N.  F.  Preparation. — Syrupus  Ipecacuanha;  et  Opii., 

Average  dose. — 8  minims  (0.5  mil). 


TINCTURA  JALAP^E.     N.  F.     Tincture  of  Jalap 
[Tr.  Jalap.] 

Metric  •  ttd  form 

Jalap,  in  No.  60  powder 200  Gm.  6  oa.  av.  29f>  gr- 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  2  volumes  of  alcohol  with  1  volume  of  water  and  percolate 
the  jalap  with  this  menstruum,  in  the  usual  manner,  until  the  product 
measures  1000  mils  [old  form  2  pints], 

Avcraqc  dose. — 1  fluidrachm  (4  mils). 
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TINCTURA  JALAP/E  COMPOSITA.    N.  F.     Compound  Tincture  of  Jalap 

[Tr.  Jalap.  Co.] 

Metric  Old  form 

Jalap,  in  No.  60  powder 125  Qm.  4  oi.  av.    76  gr. 

Resin  of  Scammony,  in  No.  60  powder 30  Qm.  i  oi  av 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  2  volumes  of  alcohol  with  1  volume  of  water.  Triturate  the 
powders  with  half  their  weight  of  clean  sand;  moisten  the  mixture  with 
a  sufficient  quantity  of  the  menstruum,  pack  it  in  a  percolator,  and  per- 
colate it  with  the  menstruum,  in  the  usual  manner,  until  the  product 
measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  KINO  ET  OPII  COMPOSITA.     N.  F.     Compound  Tincture  of 

Kino  and  Opium 

[Tr.  Kino  et  Opii  Co.    Tinctura  Kino  Composita,  N.  F.  Ill     Compound 

Tincture  of  Kino] 

Metric  Old  form 

Tincture  of  Kino 200.0  mils  6  fl.  oi.    192  min 

Tincture  of  Opium 1 00.0  mils  3  fl.  oz.      96  min 

Spirit  of  Camphor 65.0  mils  2  fl.  o».      38  min! 

Oil  of  Clove 1.5  mils  23  min. 

Cochineal,  in  fine  powder    8.5  Qm.  124  gr. 

Aromatic  Spirit  of  Ammonia 8.0  mils  123  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Triturate  the  cochineal  with  the  aromatic  spirit  of  ammonia,  and 
gradually  add  625  mils  [old  form  20  fl.  oz.]  of  diluted  alcohol.  Then 
add  the  two  tinctures,  the  spirit  of  camphor,  and  the  oil  of  clove,  and 
sufficient  diluted  alcohol  to  make  the  product  measure  1000  mils  [old 
form  2  pints].    Finally  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  KRAMERI^E.     N.  F.     Tincture  of  Krameria 

(U.S. P.  VIII) 

[Tr.  Kramer.] 

Metric  Old  form 

Krameria,  in  No.  40  powder 200  Qm.  6  oi.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  powder  with  diluted  alcohol,  and,  after  macerating  for 
twenty-four  hours,  percolate  it,  in  the  usual  manner,  with  diluted  alco- 
hol until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 
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TINCTURA  OPII  CROCATA.     N.  F.     Tincture  of  Opium  with  Saffron 
[Tr.  Opii  Crocat.     Sydenham's  Laudanum     Tinctura  Opii  Crocata  P.  L] 

One  hundred  mils  of  Tincture  of  Opium  with  Saffron  yields  not  less 
than  0.95  Gm.  nor  more  than  1.05  Gm.  of  anhydrous  morphine. 

Metric  Old  form 

dranulated  Opium 1 00  Gm.  3  oz.  av.  148  gr. 

Saffron,  in  No.  20  powder   25  Qm.  365  gr. 

Saigon  Cinnamon,  in  No.  60  powder 6  Qm.  88  gr. 

Cleve,  in  No.  30  powder 6  Qm.  88  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Triturate  the  drugs  in  a  mortar  with  an  equal  bulk  of  clean  sand, 
then  rub  them  to  a  smooth  paste  with  a  portion  of  the  diluted  alcohol 
and  after  macerating  for  two  days  percolate  it,  in  the  usual  manner, 
with  diluted  alcohol  until  the  product  measures  900  mils  [old  form  28  fl. 
oz.  384  minims].  Assay  80  mils  of  this  liquid  as  directed  below  and, 
from  the  result  thus  obtained,  ascertain  by  calculation  the  amount  of 
anhydrous  morphine  in  the  remainder  of  the  liquid  and  add  to  this 
enough  diluted  alcohol  to  make  each  100  mils  of  finished  Tincture  con- 
tain 1  Gm.  of  anhydrous  morphine. 

Assay. — Evaporate  80  mils  of  Tincture  of  Opium  with  Saffron  on  a  water  bath  until 
the  alcohol  is  all  removed.  Transfer  the  extract  to  a  50-mil  graduated  flask  and  wash  the 
evaporating  dish  with  sufficient  distilled  water  to  make  the  entire  volume  exactly  50  mils 
when  cooled  to  room  temperature.  Place  in  a  small  mortar  4  Gm.  of  freshly  slaked  lime 
(see  Reagents,  Chapter  LXII),  add  about  10  mils  of  the  opium  solution  and  rub  to  a 
smooth  paste,  then  add  the  remainder  of  the  solution  and  rinse  the  flask  with  exactly  10 
mils  of  distilled  water,  adding  the  rinsings  to  the  mortar,  and  stir  frequently  during  fifteen 
minutes.  Filter  through  a  dry  filter,  about  10  cm.  in  diameter,  and  transfer  exactly  30 
mils  of  the  filtrate,  representing  40  mils  of  the  Tincture,  to  an  Erlcnmeyer  flask  of  suit- 
able capacity.  To  this  add  2  mils  of  alcohol  and  15  mils  of  ether,  and,  after  shaking  the 
mixture,  add  1  Gm.  of  ammonium  chloride,  stopper  the  flask  and  shake  it  frequently  dur- 
ing half  an  hour,  then  set  it  aside  in  a  cool  place  for  twelve  hours  or  over  night.  Remove 
the  stopper  and  brush  any  adhering  crystals  back  into  the  flask.  Decant  the  ethereal 
layer  into  a  small  funnel,  the  neck  of  which  has  been  previously  closed  with  a  pledget  of 
purified  cotton.  Rinse  the  flask  and  contents  with  15  mils  of  ether,  and,  when  the  ether 
has  passed  through,  wash  the  funnel  and  cotton  with  a  small  quantity  of  ether,  and  then 
pour  the  aqueous  liquid  into  the  funnel  without  trying  to  remove  the  crystals.  Wash  the 
crystals  in  the  flask  and  the  contents  of  the  funnel  with  distilled  water,  previously  sat- 
urated with  morphine,  until  the  washings  are  colorless.  Then  add  a  few  drops  of  distilled 
water  to  replace  the  morphinated  water.  Incline  the  edge  of  the  funnel  over  the  mouth 
of  the  flask  and  by  means  of  a  glass  rod  carefully  transfer  the  cotton  with  adhering  crys- 
tals to  the  flask.  Insert  the  funnel  into  the  neck  of  the  flask  and  wash  the  funnel  with 
20  mils  of  tenth-normal  sulphuric  acid  V.S.,  followed  by  HI  mils  of  disl  illed  water,  applied 

drop  by  drop  around  the  edge  of  the  funnel.    Remove  the  runnel,  replace  the  cork,  warm 

gently,  and  agitate  until  the  crystals  are  dissolved.      Rinse  the  cork  with  distilled  water 
and  titrate  the  excess  of  acid   with  fiftieth-normal   potassium   hydroxide   V.S.,  cochineal 

T.S.  or  methyl  orange  T.8.  being  used  as  indicator.     Bach  mil  of  tenth-normal  sulphuric 

acid  V.S.  consumed  corresponds  to  0.0286  Gm.  of  anhydrous  morphine. 

Average  dose. — 10  minims  (0.6  mil). 


TINCTURA   PARACOTO.      N.   F.     Tincture  of  Paracoto 
[Tr.  Paracoto      Tinctuha  Coto,  N.F.  Ill] 

Metric  Old  form 

Paracoto,  in  No.  10  powder 1  25  Qm.  •»  ot.   78  nr 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  -'  pints 
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Saturate  the  powder,  in  a  percolator,  with  alcohol,  and  after  macer- 
ating for  twenty-four  hours  percolate  it,  in  the  usual  manner,  with  alco- 
hol until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 

TINCTURA  PASSIFLOR/E.     N.  F.     Tincture  of  Passion  Flower 
[Tr.  Passiflor.] 

Metric  Old  form 

P.  ssion  Flower,  in  No.  20  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Saturate  the  passion  flower  with  diluted  alcohol,  and  after  macerating 
for  twenty-four  hours  percolate,  in  the  usual  manner,  with  diluted  alco- 
hol until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 10  minims  (0.6  mil). 

TINCTURA  PECTORALIS.     N.  F.     Pectoral  Tincture 
[Tr.  Pectoral.     Guttle  Pectorales     Pectoral  Drops     Bateman's  Pectoral 

Drops] 

Metric  Old  form 

Tincture  of  Opium 42  mils  l  fl.  oz.  165  min. 

Compound  Tincture  of  Qambir 64  mils  2  fl.  oz.  23  min. 

Spirit  of  Camphor 40  mils  l  fl.  oz.  134  min. 

Oil  of  Anise 1  mil  15  min. 

Caramel    16  Gm.  234  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  several  ingredients  with  sufficient  diluted  alcohol  to  make 
the  product  measure  1000  mils  [old  form  2  pints]  and  filter. 
Average  dose. — Infants,  10  minims  (0.6  mil). 

TINCTURA  PERSIONIS.     N.  F.     Tincture  of  Cudbear 
[Tr.  Persion.] 

Metric  Old  form 

Cudbear,  in  fine  powder 100  Gm.  3  o».  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Place  the  cudbear  in  a  suitable  percolator,  and  percolate  it  with  a 
mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  until  the 
product  measures  1000  mils  [old  form  2  pints]. 

This  red  tincture  is  used  for  coloring  other  preparations,  but 
because  of  the  difficulty  in  completely  extracting  it,  the  color  value 
of  different  lots  of  tincture  shows  much  variation.  To  maintain  a 
uniform  color  in  preparations  where  this  tincture  is  used  as  a  coloring 
agent  it  is  best  to  adopt  a  particular  shade,  keep  this  as  the  standard 
color  and  then  when  each  new  preparation  is  made  add  more  or  less 
of  the  tincture,  as  required  to  make  the  new  preparation  conform  to 
the  standard. 

N.  F.  Preparation. — Syrupus  Phosphatum  Compositus. 
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TINCTURA  PERSIONIS   COMPOSITA.      N.    F.      Compound  Tincture  of 

Cudbear 

[Tr.  Persion.  Co.] 

Metric  Old  form 

Cudbear,  in  fine  powder 15  Om.         219  gr 

Caramel 100  Qm.  3  o».  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  1  volume  of  alcohol  with  2  volumes  of  water  and  macerate 
the  cudbear  with  750  mils  [old  form  24  fl.  oz.]  of  this  solvent,  during 
twelve  hours,  agitating  occasionally.  Then  filter,  add  the  caramel, 
previously  dissolved  in  125  mils  [old  form  4  fl.  oz.]  of  the  solvent,  and 
finally  pass  enough  of  the  solvent  through  the  filter  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

This  tincture  is  used  to  produce  a  reddish-brown  color  in  phar- 
maceutical preparations. 

N.  F.  Preparations. — Elixir  Ammonii  Valeratis;  Elixir  Cinchonae  Alkaloidorumj 
Elixir  Quininae  Valeratis  et  Strychnina; ; Elixir  Strychninae  Valeratis;  Elixir  Zinci 
Valeratis;  Syrupus  Bromidorum. 


TINCTURA  PIMPINELLvE.     N.  F.     Tincture  of  Pimpinella 
[Tr.  Pimpinel.] 

Metric  Old  form 

Pimpinella,  in  No.  40  powder 200  Qm.  6  02.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Mix  2  volumes  of  alcohol  with  1  volume  of  water.  Saturate  the 
powder  with  the  menstruum  and,  after  macerating  for  twelve  hours, 
percolate  it,  in  the  usual  manner,  using  menstruum  of  the  same  strength 
until  the  product  measures  1000  mils   [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  PULSATILL/E.     N.  F.     Tincture  of  Pulsatilla 
[Tr.  Pulsatil.] 

Matrifl  Old  form 

Pulsatilla,  in  No.  30  powder 1 00  Gm.  3  01  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1  MO  mils  2  pints 

Mix  3  volumes  of  alcohol  with  1  volume  of  water.  Saturate  the 
powder  with  the  menstruum  and,  after  macerating  for  six  hours,  perco- 
late it.  in  the  usual  manner,  using  menstruum  of  the  same  strength, 
until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 30  minims  (2  mils). 
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TINCTURA  QUILLAJ/E.     N.  F.    Tincture  of  Quillaja 

(U.S.  P.  VIII) 

[Tr.  Quillaj.] 

Metric  Old  form 

Quillaja,  in  No.  20  powder 200  Gm.  6  oz.  av.  200  gr. 

Alcohol 350  mils  11  fl.  oz.  9ti  min. 

Water,  a  sufficient  quantity. 

To  make 1 000  mils  2  pints 

Boil  the  quillaja  in  a  covered  vessel  with  800  mils  [old  form  about 
253^2  A-  oz-]  °f  water  for  fifteen  minutes,  strain  while  hot,  and  wash  the 
residue  on  the  strainer  with  200  mils  [old  form  about  6^t  A-  oz.]  of  boil- 
ing water.  Then  evaporate  the  strained  liquid  to  600  mils  [old  form 
about  19  fl.  oz.],  allow  it  to  cool,  add  the  alcohol,  and  set  it  aside  for 
twelve  hours.  Decant  the  supernatant  liquid,  filter  it,  then  pour  the 
residue  on  the  filter,  and,  when  the  liquid  ceases  to  drop,  wash  the  filter 
with  sufficient  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

TINCTURA  RHEI  AQUOSA.     N.  F.     Aqueous  Tincture  of  Rhubarb 

[Tr.  Rhei  Aq.] 

Metric  Old  form 

Rhubarb 1 00  (Jm.  3  oz.  av.  148  gr. 

Potassium  Carbonate 10  Gm.  146  gr. 

Cinnamon  Water 1 25  mils  4  fl.  oz. 

Alcohol 1 1 0  mils  3  fl.  oz.  250  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  potassium  carbonate  in  750  mils  [old  form  24  fl.  oz.]  of 
water,  and  macerate  the  rhubarb  in  this  solution  during  twenty-four 
hours,  having  first  cut  it  into  thin  slices  and  carefully  freed  it  from  any 
adhering  fine  powder.  Strain  this  mixture  through  muslin,  heat  the 
strained  liquid  to  boiling,  add  the  cinnamon  water  and  alcohol,  stir  it 
well  and,  while  warm,  filter  it  in  a  covered  funnel.  To  the  cold  filtrate 
add  sufficient  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 

TINCTURA  RHEI  DULCIS.     N.  F.     Sweet  Tincture  of  Rhubarb 
[Tr.  Rhei  Dulc] 

Metric  Old  form 

Rhubarb,  in  No.  40  powder 100  Gm.  3  oz.  av.  148  gr. 

Glycyrrhlza,  in  No.  40  powder 40  Gm.  i  oz.  av.  147  Kr. 

Anise,  in  No.  20  powder 40  Gm.  l  oz.  av.  147  gr. 

Cardamom  Seed,  in  No.  20  powder 10  Gm.  i4t>  gr. 

Glycerin 1 00  mils  3  fl.  o«.  96  min. 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  glycerin  with  500  mils  [old  form  1  pint]  of  alcohol  and  400 
mils  [old  form  12  fl.  oz.  384  minims]  of  water.  Saturate  the  mixed  pow- 
ders with  sufficient  of  this  menstruum,  and  macerate  them  for  twenty- 
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four  hours;  then  percolate  them  in  the  usual  manner,  first  with  the 
above  glycerinated  menstruum  and  afterwards  with  sufficient  diluted 
alcohol  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 
Average  dose. — 30  minims  (2  mils). 

TINCTURA  RHEI  ET  GENTIAN/E.     N.  F.     Tincture  of  Rhubarb  and 

Gentian 
[Tr.  Rhei  et  Gent.] 

Metric  Old  form 

Rhubarb,  in  No.  40  powder 70.0  Qm.  2  oz.  av.  147  gr. 

Gentian,  in  No.  40  powder 1  7.5  Qm.  255  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Saturate  the  mixed  powders  with  sufficient  diluted  alcohol  and  mac- 
erate for  six  hours;  then  percolate  in  the  usual  manner  with  diluted 
alcohol  until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  SABAL  ET  SANTALI.     N.  F.     Tincture  of  Saw  Palmetto  and 

Santal 

[Tr.  Sabal  et  Santal.] 

Metric  Old  form 

Sabal,  in  about  No.  16  powder 200  Qm.  6  oz.  av.  296  gr. 

Sandal  Wood,  in  No.  60  powder 65  Gm.  2  oz.  av.    74  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  4  volumes  of  alcohol  with  1  volume  of  water,  and  saturate 
the  drugs  with  this  menstruum.  After  macerating  for  two  days,  perco- 
late them  in  the  usual  manner  with  sufficient  menstruum  of  the  same 
strength  until  the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  SERPENTARI/E.     N.   F.     Tincture  of  Serpentaria 

(U.S.  P.  VIII) 

[Tr.  Serpent.] 

Metric  Old  form 

Serpentaria,  in  No.  50  powder 200  Qm.  6  oi.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pint* 

Mix  2  volumes  of  alcohol  with  1  volume  of  wnter.  Saturate  the 
powder  with  this  menstruum,  and  after  macerating  for  twenty-four 
hows  percolate  it  in  the  usual  manner  with  sufficient  menstruum  of 
the  Bame  strength  until  the  produci  measures  1000  mils  [old  form  2 
pints]. 

Average  dose:— I  fluidrachm  (4  mils). 
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TINCTURA  SUMBUL.     N.  F.     Tincture  of  Sumbul 
[Tr.   Sumbul] 

Metric  Old  form 

Sumbul,  in  No.  30  powder 1 00  Om.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  2  volumes  of  alcohol  with  1  volume  of  water.  Saturate  the 
powder  with  this  menstruum,  and,  after  macerating  for  twenty-four 
hours,  percolate  it  in  the  usual  manner  with  sufficient  menstruum  of 
the  same  strength  until  the  product  measures  1000 mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


TINCTURA  VANILL^E.     N.  F.     Tincture  of  Vanilla 

(U.S.  P.  VIII) 

[Tr.  Vanill.] 

Metric  Old  form 

Vanilla,  cut  into  small  pieces 100  Gm.  3  oz.  av.  148  gr. 

Sugar,  in  coarse  granules ' 200  Gm.  6  oz.  av.  296  gr. 

Alcohol, 

Diluted  Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Macerate  the  vanilla  with  500  mils  [old  form  1  pint]  of  alcohol  in  a 
stoppered  container,  in  a  moderately  warm  place,  for  two  days,  with 
frequent  agitation;  then  transfer  it  to  a  plain  filter  and  reserve  the  fil- 
tered liquid.  Spread  out  the  drug  on  the  filter  and  expose  it  to  the  air 
until  all  of  the  alcohol  has  evaporated.  Then  grind  the  vanilla  and 
BUgar  to  a  uniform  powder,  pack  this  in  a  percolator  and  slowly  perco- 
late it  with  a  mixture  of  the  reserved  filtrate  and  an  equal  volume  of 
water.  When  the  liquid  ceases  to  drop,  continue  the  percolation  slowly, 
gradually  adding  the  remainder  of  the  prepared  menstruum  and  then 
sufficient  diluted  alcohol  to  make  the  product  measure  1000  mils  [old 
form  2  pints]. 

N.  F.  Preparations. — Elixir  Ammonii  Valeratis;  Elixir  Ilumuli;  Elixir  Strychninse 
Valeratis;  Emulsum  Olei  Ricini;  Syrupus  Bromidorum. 


TINCTURA  VIBURNI  OPULI  COMPOSITA.  N.  F.     Compound  Tincture 

of  Viburnum 

[Tr.  Viburn.   Opul.  Co.] 

Metric  Old  form 

Viburnum  Opulus,  in  No.  40  powder 35  Gm.  l  oz.  av.  74  gr. 

Dioscorea,  in  No.  40  powder 35  Gm.  l  oz.  av.  74  gr. 

Scutellaria,  in  No.  40  powder 10  Gm.  146  gr. 

Clove,  in  No.  20  powder 50  Gm.  i  oz.  av.  293  gr. 

Saigon  Cinnamon,  in  No.  40  powder 65  Gm.  2  oz.  ur.  14  gr 

Olycerin 75  mils  2  fl.  o«.  192  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 
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Mix  the  glycerin  with  750  mils  [old  form  24  fl.  oz.]  of  alcohol  and  175 
mils  [old  form  5  fl.  oz.  288  minims]  of  water.  Saturate  the  powders  with 
this  menstruum  and,  after  macerating  for  forty-eight  hours,  percolate 
them  in  the  usual  manner,  first  with  the  above  menstruum,  then  with 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water,  until  the 
product  measures  1000  mils  [old  form  2  pints]. 

Average  dose — 1  fluidrachm  (4  mils). 


TINCTURA  ZEDOARI>E  AMARA.      N.   F.     Bitter  Tincture  of  Zedoary 
[Tr.  Zedoar.  Amar.     Compound  Tincture  of  Zedoary] 

Metric  Old  form 

Zedoary,  in  No.  40  powder 250  Qm.  8  oz.  av.  151  gr. 

Aloes,  in  fine  powder 125  am.  4  oz.  av.  76  gr. 

Rhubarb,  in  No.  40  powder 62  Qm.  2  oz.  av.  30  gr. 

Gentian,  in  No.  40  powder 62  Om.  2  oz.  av.  30  gr. 

Agaric,  in  No.  40  powder 62  Qm.  2  oz.  av.  30  gr. 

Saffron,  in  No.  40  powder 62  Qm.  2  oz.  av.  30  gr. 

Glycerin 125  mils  4  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make , 1000  mils  2  pints 

Mix  2  volumes  of  alcohol  with  1  volume  of  water.  Saturate  the 
mixed  drugs  with  the  above  menstruum,  and  percolate  in  the  usual 
manner,  with  this  menstruum,  until  the  product  measures  750  mils 
[old  form  24  fl.  oz.].  Add  to  this  the  glycerin  and  set  it  aside.  Then 
continue  the  percolation  until  the  drugs  are  practically  exhausted, 
evaporate  the  last  percolate  to  about  120  mils  [old  form  about  4  fl.  oz.], 
mix  it  with  the  reserved  portion,  and  then  add  sufficient  menstruum  to 
make  the  product  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


Vina  Medicata     Medicated  Wines 

These  arc  liquid  preparations  containing  the  soluble  principles  of 
medicinal  substances  dissolved  in  wine.  Pharmaceutically  they  most 
resemble  tinctures,  differing  from  them  merely  in  the  character  of  the 
menstruum.  The  fermented  juice  of  the  grape,  known  as  "Sherry 
Wine, "  containing  not  less  than  16  per  cent,  nor  more  than  24  per  cent., 
by  volume,  of  alcohol,  is  the  menstruum  used  as  the  basis  for  medicated 
wines  which  are  now  recognised  only  by  the  National  Formulary.  The 
'  lommittee  <»f  Revision  of  the  U.  S.  P.  IX  decided  that  in  conformity 
with  the  recommendation  of  the  Brussels  Protocol  that  "no  potent 
drug  shall  be  prepared  in  the  form  of  a  medicinal  wine,"  and  be- 
causeof  the  variability  of  commercial  grades  of  wine,  it  would  be  best 
to  omit  this  class  of  preparations.    They  have  the  advantage  over 

infusions  and  decoctions  of  being  much  more  permanent  preparations, 

(.ii  accounl  <»f  the  presence  of  alcohol. 

There  are  sixteen  wines  recognised  by  the  N.  F.  IV;  one  is  not  medi- 
cated; eleven  are  made  by  solution  or  admixture;  and  four  by  macer- 
ation or  percolation. 
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Title 


Ingredients 


Method  of  Preparation 


Not  Medicated 

VinumXericum 
(Sherry 
Wine) 
Made  by  Solu 
tion  or  Ad 
mixture 
Vinum  Anti- 
monii 


Carnis 


Carnis  et 
Ferri 


Colchici  Sem- 


Ferri 


Ferri     Ama- 
rum 


Ipecacuanha? 

Pepsini 
Picis 


Pruni  Virgin- 
ian® Fer- 
ratum 

Rhei  Com- 
positum 


Made  by  Mac- 

e  rati  on  or 
Percolation 

Vinum  Aurantii 
Composi- 
tum 


33 


An  alcoholic  liquid  containing 
from  16  to  24  per  cent,  of  Alco- 
hol, by  volume 


4  Gm.  Antimony  and  Potassium 
Tartrate;  25  mils  Boiling  Dis- 
tilled Water;  Sherry  Wine, 
enough  to  make  1000  mils 

30  Gm.  Extract  of  Beef;  60  mils 
Hot  Water;  100  mils  Syrup;  50 
mils  Alcohol;  1  mil  Compound 
Spirit  of  Orange;  Sherry  Wine, 
enough  to  make  1000  mils 

30  Gm.  Extract  of  Beef;  60  mils 
Hot  Water;  10  Gm.  Iron  and 
Ammonium  Citrate;  100  mils 
Syrup;  50  mils  Alcohol;  1-mil 
Compound  Spirit  of  Orange; 
Ammonia  Water  and  Sherry 
Wine,  each,  enough  to  make 
1000  mils 

100  mils  yields  from  0.036  to  0.044 
Gm.  of  Colchicine,  100  mils 
Fluidextract  of  Colchicum 
Seed;  150  mils  Alcohol;  750 
mils  Sherry  Wine 

40  Gm.  Iron  and  Ammonium 
Citrate;  60  mils  Tincture  of 
Sweet  Orange  Peel;  100  mils 
Syrup;  Sherry  Wine,  enough  to 
make  1000  mils 

50  Gm.  Iron  and  Quinine  Citrate; 
60  mils  Tincture  of  Sweet 
Orange  Peel;  300  mils  Syrup; 
Sherrv  Wine,  enough  to  make 
1000  mils 

100  mils  yields  from  0. 180jto  0.220 
Gm.  of  the  alkaloids  of  Ipecac; 

100  mils  Fluidextract  of  Ipecac; 

100    mils    Alcohol;    800     mils 

Sherry  Wine- 
200  mils  Glycerite  of  Pepsin;  100 

mils  Alcohol;  700  mils  Sherry 

Wine 
100  Gm.   Tar;   250  mils  Water; 

125  Gm.  Pumice;  Alcohol  and 

Sherry  Wine,  each,  enough  to 

make  1000  mils 


80  mils  Tincture  of  Ferric  Citro- 
Chloride;  920  mils  Wine  of 
Wild  Cherry 

80  mils  Fluidextract  of  Rhubarb; 
20  mils  Fluidextract  of  Bitter 
Orange  Peel;  SO  mils  Tincture 
of  Cardamom;  125  Gm.  Sugar; 
Sherry  Wine,  enough  to  make 
1000  mils 


200  Gm.  Bitter  Orange  Peel;  65 
Gm.  Absinthium;  65  Gm. 
Menyanthes;  65  Gm.  Casca- 
rilla;  43  Gm.  Saigon  Cinnamon 
43  Gm.  Gentian;  10  Gm.  Po- 
tassium Carbonate;  Sherry 
Wine,  enough  to  make  1000 
mils 


Made  by  fermenting  the  juice  of  fresh  ripe 
grapes,  freed  from  seeds,  stems,  and  skins, 
and  fortifying  with  pure  grape  brandy 


Dissolve  the  salt  in  the  Boiling  Water,  add 
725  mils  of  Sherry  Wine  and,  when  cold, 
add  enough  Wine  to  make  1000  mils  and 
filter 

Dissolve  the  Extract  of  Beef  in  the  Hot  Water, 
add  the  Syrup,  the  Spirit  and  Alcohol, 
mixed,  and  enough  Sherry  Wine  to  make 
1000  mils.     Filter 


Dissolve  the  Extract  of  Beef  in  the  Hot  Water 
and  add  the  Syrup  and  the  Spirit  and 
Alcohol,  mixed.  Dissolve  the  Iron  and 
Ammonium  Citrate  in  750  mils  of  Sherry 
Wine,  mix  this  with  the  solution  first  made, 
add  Ammonia  Water  until  neutral  or 
faintly  alkaline  and  then  enough  Wine  to 
make  1000  mils  and  filter  after  2  days 

Mix  them  and  filter  after  standing  2  days. 
Standardized  by  assay 


Dissolve  the  salt  in  700  mils  of  Sherry  Wine; 
then  add  the  Tincture,  Syrup,  and  enough 
Wine  to  make  1000  mils.  Filter  after 
standing  2  days 


Dissolve  the  salt  in  500  mils  of  Sherry  Wine. 
Then  add  the  Tincture,  Syrup,  and  enough 
Wine  to  make  1000  mils.  filter  after 
standing  2  days 

Mix  them  and  filter  after  standing  2  days. 
Standardized  by  assay 


Mix  the  Alcohol  and  Wine,  and  add  the 
Glycerite.    It  should  be  freshly  prepared 

Pour  250  mils  of  cold  WTater  on  the  Tar,  mix 
thoroughly  and  discard  the  Water,  Mix 
the  washed  Tar  with  the  Pumice,  add  125 
mils  of  Alcohol  mixed  with  875  mils  of 
Sherry  Wine,  stir  frequently  during  4  hours 
and  filter.  Finally  add  enough  of  the  Alco- 
hol and  Wine  mixture  to  make  1000  mils 

Mix  and  filter  after  standing  several  days 


Mix  the  Fluidextracts  and  Tincture  with  700 
mils  of  Sherry  Wine,  dissolve  the  Sugar  in 
the  mixture,  add  enough  Wine  to  make 
1000  mils  and  filter 


Macerate  the  drugs  and  Potassium  Carbon- 
ate, with  enough  Sherry  Wine  t<>  moisten, 
macerate  during  24  hours,  then  percolate 

with  Sherry  Wine  to  make  1000  mils 
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Title. 


Ingredients 


Method  of  Preparation 


Made  by  Mac 
eration  or 
Percolation 

Continued 
Vinum  Colchici 
Cormi 


Fraxini 
(White 
Ash) 


Pruni     Vir- 
ginians 


100  mils  yields  from  0. 126  to  0. 154 
Gm.  Colchicine;  400  Gm.  Col- 
chicum  Corm;  150  mils  Alco- 
hol; Sherry  Wine,  a  sufficient 
quantity 

500  Gm.  White  Ash  Bark;  Alco- 
hol and  Sherry  Wine,  each, 
enough  to  make  1000  mils 


250  Gm.  Wild  Cherry;  200  mils 
Water;  100  mils  Alcohol;  165 
Gm.  Sugar;  15  Gm.  Purified 
Talc;  Sherry  Wine,  enough  to 
make  1000  mils 


Percolate  the  drug  with  a  mixture  of  the  Alco- 
hol, and  850  mils  of  Sherry  Wine,  followed 
with  Wine,  if  necessary,  until  the  percolate 
measures  900  mils.  Then  assay  and  adjust 
the  product  to  contain  0.14  Gm.  of  Colchi- 
cine in  100  mils 

Macerate  the  drug  for  3  days  in  750  mils  of 
a  mixture  of  125  mils  of  Alcohol  and  S75 
mils  of  Sherry  Wine.  Then  percolate  with 
menstruum  of  the  same  strength  until 
the  product  measures  1000  mils 

Macerate  the  drug  in  a  covered  vessel  with 
the  Water  during  4  hours,  then  pack  in  a 
percolator,  pour  on  a  mixture  of  the  Alco- 
hol with  650  mils  of  Sherry  Wine  and  whin 
it  drops  close  and  macerate  the  drug  for 
12  hours.  Then  percolate  until  the  product 
measures  900  mils,  dissolve  the  Sugar  in 
the  percolate,  incorporate  the  Talc,  filter, 
and  add  enough  Sherry  Wine  to  make 
1000  mils 


VINUM  ANTIMONII.     N.  F.     Wine  of  Antimony 

(Replacing  U.S.  P.  VIII) 
[Vin.  Antimon.] 

Metric  Old  form 

Antimony  and  Potassium  Tartrate 4  Gm.  58  gr. 

Boiling  Distilled  Water 25  mils  384  min. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  antimony  and  potassium  tartrate  in  the  boiling  distilled 
water.  Add  this  solution  to  725  mils  [old  form  about  23  fl.  oz.]  of  sherry 
wine;  mix  well,  and  allow  the  mixture  to  stand  until  it  has  cooled.  Then 
add  sufficient  sherry  wine  to  make  the  product  measure  1000  mils  [old 
form  2  pints]  and  filter. 

Average  dose. — 15  minims  (1  mil). 


VINUM  AURANTII  COMPOSITUM.     N.  F.     Compound  Wine  of  Orange 
[Vin.  Aurant.  Co.     Elixir  Aurantiorum  Compositum     Compound  Elixir  of 

Orange] 

Metric  Old  form 

Bitter  Orange  Peel,  in  No.  40  powder 200  Om.  6  o«.  av.  200  gr. 

Absinthium,  in  No.  40  powder 65  Gm.  2  oi.  av.  71  gr; 

Menyanthcs,  in  No.  10  powder 65  Qm.  2  oz.  av.  74  gr. 

Cascarilla,  in  No.  40  powder 65  Qm.  2  or.  av.  71  jr. 

Saigon  Cinnamon,  in  No.  40 powder 43  Qm.  1  <>i.  av.  190  gr. 

Qentian,  in  No.  40  powder 43  Qm.  1  on.  av.  190  gr. 

Potassium  Carbonate 10  Qm.  146  gr. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1000  mils  i  pint! 

Mix  the  vegetable  drugs  with  the  potassium  carbonate,  saturate  the 
mixture  with  sherry  wine  and  allow  it  to  macerate  during  twenty-four 
hours.    Thm  percolate  with  Bherry  wine,  in  the  usual  manner,  until 

the  product  measures  1000  mils  [old  form  2  pints]. 
Average  dose. — 1  fluidrachm  (4  mils). 
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VINUM  CARNIS.     N.  F.     Wine  of  Beef 
[Vin.  Cam.     Beef  and  Wine] 

Metric  Old  form 

Extract  of  Beef 30  Gm.  l  oz.  av. 

Water,  hot 60  mils  l  fl.  oz.  442  min. 

Syrup 1 00  mils  3  fl.  oz.  96  min. 

Alcohol 50  mils  1  fl.  oz.  288  min. 

Compound  Spirit  of  Orange 1  mil  15  min. 

Sherry  Wine,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  extract  of  beef  in  the  hot  water,  add  the  syrup,  then  the 
compound  spirit  of  orange  and  the  alcohol,  previously  mixed,  and  suffi- 
cient sherry  wine  to  make  the  product  measure  1000  mils  [old  form 
2  pints].    Set  the  preparation  aside  for  two  days,  and  filter. 

Average  dose. — 2  nuidrachms  (8  mils). 


VINUM  CARNIS  ET  FERRI.     N.  F.     Wine  of  Beef  and  Iron 

[Vin.  Cam.  et  Ferr.      Beef,  Wine  and  Iron] 

Metric  Old  form 

Extract  of  Beef 30  Gm.  l  oz.  av. 

Water,  hot 60  mils  l  fl.  oz.  442  min. 

Iron  and  Ammonium  Citrate 10  Qm.  146  gr. 

Syrup 1 00  mils  3  fl.  oz.  96  min. 

Alcohol 50  mils  1  fl.  oz.  288  min. 

Compound  Spirit  of  Orange 1  mil  15  min. 

Ammonia  Water, 

Sherry  Wine,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  extract  of  beef  in  the  hot  water,  add  the  syrup,  then 
the  compound  spirit  of  orange  and  the  alcohol,  previously  mixed.  Dis- 
solve the  iron  and  ammonium  citrate  in  750  mils  [old  form  24  fl.  oz.]  of 
sherry  wine,  add  this  solution  to  the  mixture  just  prepared,  render  the 
resulting  product  neutral  or  very  faintly  alkaline  to  litmus  by  the 
addition  of  ammonia  water,  and  then  add  enough  sherry  wine  to  make 
the  product  measure  1000  mils  [old  form  2  pints].  If  the  liquid  is  now 
acid  to  litmus,  add  ammonia  water,  drop  by  drop,  until  it  is  again 
neutral  or  very  faintly  alkaline.  Set  the  preparation  aside  for  two  days 
and  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 


VINUM  COLCHICI  CORMI.     N.  F.     Wine  of  Colchicum  Corm 
[Vin.  Colchic.  Corm.] 

One  hundred  milliliters  of  Wine  of  Colchicum  Corm  yields  not  less 
than  0.126  Gm.  nor  more  than  0.154  Gm.  of  colchicine. 

Metric  Old  form 

Colchicum  Corm,  in  No.  30  powder 400  Qm.  13  o».  av.  154  gr. 

Alcohol 150  mils  4  fl.  o».    3S4  min. 

Sherry  Wine,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pints 

Mix  the  alcohol  with  850  mils  [old  form  27  fl.  oz.  96  minims]  of  slurry 
wine.    Moisten  the  powder  with  100  mils  [old  form  about  334  A-  oz-l 


516  ALCOHOLIC  LIQUIDS 

of  the  menstruum,  pack  it  moderately  in  a  conical  percolator,  and  grad- 
ually pour  upon  it,  first,  the  remainder  of  the  menstruum,  and  after- 
wards enough  sherry  wine  to  make  the  product  measure  900  mils  [old 
form  about  28^  fl.  oz.].  Assay  40  mils  of  the  liquid,  as  directed  below, 
and  from  the  result  thus  obtained  ascertain  by  calculation  the  amount 
of  colchicine  in  the  remainder  of  the  liquid,  and  adjust  this  so  that  each 
100  mils  of  the  Wine  contains  0.14  Gm.  of  colchicine. 

Assay. — Evaporate  40  mils  of  Wine  of  Colchicum  Corm  to  15  mils  and  proceed  aB 
directed  under  Fluidextr actum  Colchici  Cormi,  rinsing  the  dish  with  a  portion  of  the  water 
there  directed. 

Average  dose. — 10  minims  (0.6  mil). 

VINUM  COLCHICI  SEMINIS.     N.  F.     Wine  of  Colchicum  Seed 

(U.S. P.  VIII) 

[Vin.  Colch.  Sem.] 

One  hundred  milliliters  of  Wine  of  Colchicum  Seed  yields  not  less  than 
0.036  Gm.  nor  more  than  0.044  Gm.  of  colchicine. 

Metric  Old  form 

Fluidextract  of  Colchicum  Seed 1 00  mils  3  fl.  oz.  96  min. 

Alcohol 1  50  mils  4  fl.  oz.  384  min. 

Sherry  Wine 750  mils  24  fl.  oz. 

To  make 1 000  mils  2  pints 

Mix  them.    Set  the  mixture  aside  for  two  days  and  then  filter. 

Assay. — Evaporate  150  mils  of  Wine  of  Colchicum  Seed  to  15  mils  and  proceed  as 
directed  under  Fluidextractum  Colchici  Cormi. 

Average  dose. — 30  minims  (2  mils). 

VINUM  FERRI.     N.  F.     Wine  of  Iron 
(U.S.  P.  VIII) 
[Vin.  Ferr.    Wine  of  Citrate  of  Iron] 

Metric  Old  form 

Iron  and  Ammonium  Citrate 40  Qm.  1  oi.  av.  147  gr. 

Tincture  of  Sweet  Orange  Peel 60  mils  l  fl.  0».  442  min. 

Syrup 100  mils  3  fl.  oz.  96  min. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Dissolve  the  iron  and  ammonium  citrate  in  700  mils  (old  form  about 
22}^  fl.  oz.]  of  sherry  wine.  Add  to  this  the  tincture  of  sweet  orange 
peel  and  the  syrup,  and,  lastly,  enough  cherry  wine  to  make  the  product 
incisure  1000  mils  [old  form  2  pints].  Set  the  mixture  aside  for  two 
days  and  then  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

VINUM  FERRI  AMARUM.     N.  F.     Bitter  Wine  of  Iron 

(U.S.P.  VIII) 
[Vin.  Ferr.  Amar.] 

Metric  Old  form 

Iron  and  Quinine  Citrate SO  (1m.  1  n,  nv   203  «r. 

Tincture  of  Sweet  Orange  Peel    60  mils  1  m.  „z.  442  min. 

Syrup 300  mils  0  (I.  ■  >*.  386  min. 

Sherry  Wine,  a  sufficient  quantity, 


To  make    1 000  mils  2  pints 
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Dissolve  the  iron  and  quinine  citrate  in  500  mils  [old  form  1  pint]  of 
sherry  wine.  Add  to  this  the  tincture  of  sweet  orange  peel  and  the 
syrup,  and,  lastly,  sufficient  sherry  wine  to  make  the  product  measure 
1000  mils  [old  form  2  pints].  Set  the  mixture  aside  for  two  days  and 
then  filter. 

Average  dose. — 2  fluidrachms  (8  mils). 

VINUM  FRAXINI.     N.  F.     Wine  of  White  Ash 
[Vin.  Frax.] 

Metric  Old  form 

White  Ash  Bark,  in  No.  40  powder 500  Qm.  16  oz.  av.  302  gr. 

Alcohol, 

Sherry  Wine,  each,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  125  mils  [old  form  4  fl.  oz.]  of  alcohol  with  875  mils  [old  form 
28  fl.  oz.]  of  sherry  wine  and  macerate  the  bark  in  750  mils  [old  form 
24  fl.  oz.]  of  the  mixture  in  a  covered  vessel,  during  three  days,  then 
transfer  it  to  a  percolator  and  allow  the  liquid  to  drain  off.  When  com- 
pletely drained,  pack  the  residue  firmly,  and  gradually  pour  on  suffi- 
cient menstruum  of  the  same  kind  until  the  product  measures  1000  mils 
[old  form  2  pints].  Filter  the  wine  and  keep  it  in  well-stoppered  bottles, 
which  should  be  completely  filled,  and  stored  in  a  cool  place. 

Average  dose. — 1  fluidrachm  (4  mils). 

VINUM  IPECACUANH/C.     N.  F.     Wine  of  Ipecac 

(U.S. P.  VIII) 
[Vin.  Ipecac] 

One  hundred  milliliters  of  Wine  of  Ipecac  yields  not  less  than  0.180 
Gm.  nor  more  than  0.220  Gm.  of  the  alkaloids  from  ipecac. 

Metric  Old  form 

Fluldextract  of  Ipecac 1 00  mils 

Alcohol 100  mils 

Sherry  Wine 800  mils 

To  make 1 000  mils  2  pints 

Mix  them.  Set  the  mixture  aside  for  two  days  and  then  filter 
through  paper  in  a  well-covered  funnel. 

Assay. — Evaporate  100  mils  of  Wine  of  Ipecac  to  10  mils,  add  10  Gm.  of  purified  saw- 
dust (see  Chapter  LXII),  and  evaporate  it  to  dryness  at  a  temperature  not  exceeding 
80°C.(176°  F.).  Transfer  the  impregnated  sawdust,  to  a  250-mil  flask  and  add  100  mils  of 
ether.  Rinse  the  dish  in  which  the  mixture  was  evaporated  with  6  mils  of  ammonia  water, 
previously  diluted  with  an  equal  volume  of  distilled  water,  used  in  several  portions,  and 
add  the  rinsings  to  the  flask.  Stopper  the  flask  and  shake  it  vigorously  every  few  min- 
utes during  two  hours.  Now  add  15  mils  of  distilled  water,  again  shake  the  tlask  well 
and,  when  the  sawdust  has  subsided,  decant  50  mils  of  the  ether  solution,  representing 
50  mils  of  the  Wine.  Completely  extract  the  alkaloids  from  this  solution  by  shaking  out 
with  weak  sulphuric  acid.  Collect  the  acid  washings  in  a  separator;  add  ammonia  water 
until  the  solution  is  decidedly  alkaline  to  litmus  and  completely  extract  the  alkaloids  by 
shaking  out  repeatedly  with  ether.  Evaporate  the  combined  ether  washings  to  (ii 
dissolve  the  alkaloid  from  the  residue  in  exactly  10  mils  of  tenth-normal  sulphuric  acid 
V.S.  and  titrate  the  excess  of  acid  with  fiftieth-normal  potassium  hydroxide  Y.S.,  coch- 
ineal T.S.  or  methyl  red  T.S.  being  used  as  indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  24  milli- 
grammes of  the  ether-soluble  alkaloids  of  ipecac. 

Average  dose. — 15  minims  (1  mil). 


3  fl. 

oz.  96  min. 

3  fl. 

oz.  9G  min. 

25  fl. 

oz.  2SS  min. 
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VINUM  PEPSINI.     N.  F.     Wine  of  Pepsin 
[Vin.  Pepsin.     Pepsin  Wine] 

Metric  Old  form 

Qlycerite  of  Pepsin 200  mils  6  fl.  oz.  192  min. 

Alcohol 1 00  mils  3  fl.  oz.  96  min. 

Sherry  Wine 700  mils         22  fl.  oz.  192  min. 

To  make 1 000  mils  2  pints 

Mix  the  alcohol  with  sherry  wine,  then  add  the  glycerite,  and  mix 
thoroughly.  This  preparation  should  not  be  dispensed  unless  it  has 
been  recently  prepared. 

Average  dose. — 2  fluidrachms  (8  mils). 


VINUM  PICIS.     N.  F.     Wine  of  Tar 
[Vin.  Pic] 

Metric  Old  form 

Tar 1  00  Qm.  3  oz.  av.  148  gr. 

Water 250  mils  8  fl.  oz. 

Pumice,  in  moderately  fine  powder 1 25  Qm.  4  oz.  av.    76  gr. 

Alcohol, 

Sherry  Wine,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Upon  the  tar,  contained  in  a  suitable  vessel,  pour  250  mils  [old  form 
8  fl.  oz.]  of  cold  water,  and  stir  the  mixture  thoroughly;  then  pour  off 
the  water  and  throw  it  away.  Mix  the  washed  tar  thoroughly  with  the 
powdered  pumice,  and  add  1000  mils  [old  form  2  pints]  of  a  mixture 
of  125  mils  [old  form  4  fl.  oz.]  of  alcohol  and  875  mils  [old  form  28  fl. 
oz.]  of  sherry  wine.  Stir  the  mixture  frequently  during  four  hours,  then 
transfer  it  to  a  wetted  filter,  and,  after  the  magma  has  drained,  pour 
on  a  sufficient  quantity  of  the  alcohol  and  wine  mixture,  prepared  as 
before,  to  make  the  filtrate  measure  1000  mils  [old  form  2  pints]. 

Average  dose. — 2  fluidrachms  (8  mils). 


VINUM  PRUNI  VIRGINIANS.     N.  F.     Wine  of  Wild  Cherry 
[Vin.  Prun.  Virg.] 

Metric  Old  form 

Wild  Cherry,  in  No.  40  powder 250  Qm.  8  o*.  av.  151  gr. 

Water 200  mils  6  fl.  oz.  i  M  min. 

Alcohol 100  mils  3  fl.  oz.  M  min. 

Sugar 165  Qm.  6  oi,  av.  222  gr. 

Purified  Talc 15  Cm.  219  gr. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Moisten  the  wild  cherry  with  the  water  and  transfer  it  to  a  perco- 
lator, and  allow  the  percolator  to  remain  well  covered  for  three  or  four 
hours;  then  pack  the  moistened  wild  cherry  moderately  and  pour  on 
Bufficienl  of  a  mixture  of  100  mils  [old  form  3  II.  <>/.  96  minims]  oi  alcohol 
and  660  mils  [old  form  20  (1.  OS.  384  minima]  of  cherry  wine  to  leave  a 
stratum  above  the  wild  cherry.  When  the  liquid  begins  to  drop,  close 
the  lower  orifice,  and  continue  the  maceration  for  twelve  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  the  remainder 
of  the  mixture  of  alcohol  and  wine,  followed  by  sufficient  sherry  wine 
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to  make  the  percolate  measure  900  mils  [old  form  about  28?/2  fl.  oz.]. 
In  this  dissolve  the  sugar,  add  the  purified  talc  and  mix  thoroughly; 
then  filter,  returning  the  first  portion  of  the  filtrate  until  it  runs 
through  clear,  and  pass  sufficient  sherry  wine  through  the  filter  to  make 
the  product  measure  1000  mils  [old  form  2  pints]. 

N.  F.  Preparation. — Vinum  Pruni  Virginianae  Ferratum. 

Average  dose. — 1  fluidrachm  (4  mils). 


VINUM  PRUNI  VIRGINIAN/E  FERRATUM.     N.   F.     Ferrated  Wine  of 

Wild  Cherry 
[Vin.  Prun.  Virg.  Ferr.] 

Metric  Old  form 

Tincture  of  Ferric  Citro-Chloride 80  mils  2  fl.  oz.    269  min. 

Wine  of  Wild  Cherry 920  mils  29  fl  oz.  211  min. 

To  make 1 000  mils  2  pints 

Mix;  allow  the  mixture  to  stand  for  several  days  and  then  filter. 
Average  dose. — 1  fluidrachm  (4  mils). 


VINUM  RHEI  COMPOSITUM.     N.  F.     Compound  Wine  of  Rhubarb 
[Vin.  Rhei  Co.     Tincttjra  Rhei  Vinosa,  N.  F.  Ill] 

Metric  Old  form 

Fluidextract  of  Rhubarb 80  mils  2  fl.  oz.  269  min. 

Fluidextract  of  Bitter  Orange  Peel   20  mils  307  min. 

Tincture  of  Cardamom 80  mils  2  fl.  oz.  269  min. 

Sugar 1 25  Gm.  4  oz.  av.  76  gr. 

Sherry  Wine,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fluidextracts  and  the  tincture  with  700  mils  [old  form  22  fl. 
oz.  192  minims]  of  sherry  wine.  In  this  dissolve  the  sugar  by  agitation, 
then  add  sufficient  sherry  wine  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

Average  dose. — 1  fluidrachm  (4  mils). 


Unofficial  Wines 

Title 

Ingredients 

Method  of  Preparation 

Vinum   Auran- 
tii.     Br. 

Quininse.  Br. 

Wine,  containing  12  to  14  per 
cent,  by  volume  of  Alcohol  and 
flavored  by  Bitter  Orange  Peel 

2  Gm.  Quinine  Hydrochloride; 
875  mils  Orange  Wine 

Obtained  from  the  fermentation  of  a  sac- 
charine solution  to  which  Fresh  Bitter 
Orange   Peel   has  been  added 

Dissolve  the  Quinine  Hydrochloride  in  the 
Orange  Wine  and  filter  if  necessary 

Fluidextracta     Fluidextracts 

Fluidextracts  are  liquid  alcoholic  preparations  of  uniform  and  defi- 
nite strength,  made  by  percolating  drugs  with  menstrua,  and  concen- 
trating a  portion  of  the  percolate  so  that  in  each  case  a  mil  represents 
the  medicinal  virtues  of  one  gramme  of  the  drug;  they  are  mostly  con- 
centrated tinctures.  Fluidextracts  were  official  for  the  first  time  in 
1850,  and  the  list  was  then  made  up  of  seven  concentrated  preparations, 
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although  but  one  of  these  could  be  called  a  fluidextract  within  the  pres- 
ent meaning  of  the  term;  of  the  seven,  two  were  oleoresins,  four  were 
concentrated  syrups,  and  but  one  was  a  concentrated  tincture.  Since 
1850  the  use  of  fiuidextracts  has  increased  to  an  enormous  extent;  the 
U.  S.  P.  IX  contains  formulas  for  forty-nine  and  the  N.  F.  IV  for  ninety 
preparations  belonging  to  this  class.  Fiuidextracts  may  be  justly  called 
"American  preparations,"  and  the  advance  made  in  pharmacy  in  this 
country  within  the  last  quarter  of  a  century  is  largely  due  to  the  stim- 
ulus given  by  the  studies  in  percolation  and  the  demand  for  these  useful 
liquids.  The  striking  advantages  possessed  by  fiuidextracts  are:  1. 
Permanence.  2.  Concentration.  3.  The  uniform  relation  existing  be- 
tween the  fluidextract  and  the  drug. 

In  the  U.  S.  P.  8th  Revision,  one  word,  "  Fluidextractum, "  was  first 
adopted  in  place  of  two  words,  "Extractum  Fluidum, "  formerly  used. 
The  object  of  this  change  was  to  avoid  the  confusion  heretofore  existing 
due  to  the  alphabetical  arrangement,  which  compelled  Fiuidextracts 
to  be  printed  with  the  Extracts;  thus,  "Extractum  Rhei"  had  to  be 
followed  by  "Extractum  Rhei  Fluidum."  By  making  the  Latin  name 
for  fiuidextracts  "Fluidextractum,"  these  preparations  are  now  under 
the  letter  F  instead  of  E.  The  English  name  is,  of  course,  "Fluid- 
extract"  instead  of  "Fluid  Extract." 

Permanence  is  secured  by  the  use  of  alcoholic  menstrua;  formerly, 
sugar  and  glycerin  were  relied  upon  as  preservatives,  but  continued 
experience  has  developed  the  value  of  alcohol,  so  that  at  present  it  is 
most  largely  used  as  the  solvent.  Glycerin,  however,  is  used  in  the  men- 
struum of  some  fiuidextracts,  notably  those  containing  tannin,  and 
has  a  tendency  to  retard  precipitation. 

Concentration  enables  the  physician  to  decrease  the  bulk  of  the  dose, 
diminishing  the  volume  of  the  preparation  so  that  portability  is  secured 
and  any  therapeutic  action  from  the  menstruum  largely  eliminated.  It 
also  aids  greatly  in  securing  permanence. 

The  uniform  relation  existing  between  the  fluidextract  and  the  drug  is  of 
great  assistance  to  the  physician  in  fixing  the  dose,  because,  as  one  mil 
represents  one  gramme  of  drug,  the  dose  of  the  fluidextract  must  be 
practically  the  same  as  that  of  the  drug.  It  has  also  obvious  advan- 
tages in  the  arrangement  of  the  formulas  and  in  working  from  them. 
The  present  strength  of  fiuidextracts  renders  them  five  per  cent,  weaker 
than  the  fiuidextracts  of  the  U.  S.  P.  1870;  this  is  practically  of  no  sig- 
nificance, so  long  as  the  drugs  themselves  are  not  brought  to  a  standard 
limiting  the  amount  of  moisture  or  active  principles  present,  for  there 
would  be  more  variation  than  five  per  cent,  between  different  lotsofthe 
same  drugs,  in  these  particulars;  indeed,  the  proposition  to  make 
fiuidextracts  jusl  half  their  present  strength  has  met  with  favor  from 
many  able  pharmacists,  the  principal  arguments  being  that  more 

thorough  exhaustion  can  be  BeCUred  by  the  Ordinary  operator  upon  the 
small  scale,  and  that  the  fiuidextracts  can  be  made  to  represent  the  drug 
more  accurately  and  honestly  when  one  hundred  parts  by  measure  are 
made  from  fifty  parts  by  Weight  of  the  drug  than  when  one  hundred 
parts  by  measure  are  made  from  one  hundred  parts  by  weight  of  the 
drug.  The  standard  of  Btrength  of  the  official  fiuidextracts  is  based 
upon  the  theory  thai  from  a  given  Weighl  of  drug  an  amount  of  fluid- 
extract  shall  be  made  equal  in  measure  to  the  bulk  of  the  same  weight 


ALCOHOLIC  LIQUIDS  521 

of  distilled  water;  in  other  words,  the  relation  is  that  of  gramme  to  mil. 

Fluidextracts  may  be  standardized  whenever  made  from  a  drug 
capable  of  being  assayed.  Thirteen  of  the  U.  S.  P.  IX  fluidextracts  are 
standardized;  they  are  as  follows:  Aconite,  belladonna  root,  cannabis 
(biological  assay  required),  cinchona,  colchicum  seed,  digitalis  (bio- 
logical assay  optional),  guarana,  hydrastis,  hyoscyamus,  ipecac,  nux 
vomica,  pilocarpus,  squill  (biological  assay  optional).  Four  of  the 
N.  F.  IV  fluidextracts  are  assayed;  they  are  aqueous  fluidextract  of 
cinchona  and  fluidextracts  of  colchicum  corm,  conium,  and  stramonium. 

Preparation. — Fluidextracts  are  made  in  several  ways.  The  manu- 
facturer generally  adopts  a  different  process  from  that  directed  by  the 
Pharmacopoeia,  because  upon  the  large  scale  some  practical  modifica- 
tions are  necessary;  the  finished  preparation  should,  however,  be 
brought  to  the  official  standard.  The  processes  at  present  in  use  may  be 
classified  as  follows:  1.  Percolation  with  partial  evaporation.  2.  Per- 
colation with  incomplete  exhaustion.  3.  Repercolation  or  "frac- 
tional percolation. "  4.  Continuous  percolation.  5.  Vacuum  macera- 
tion with  percolation.  6.  Hot  water  exhaustion,  evaporation  and 
preservation. 

1.  Percolation  and  Partial  Evaporation. — This  process  is  well 
illustrated  by  tne  official  Type  Process  A  and  B  as  follows: 

"Type  Process  A. — Moisten  1000  Gm.  [old  form  50  oz.  av.]  of  the 
powdered  drug  directed  with  a  sufficient  quantity  of  the  prescribed 
menstruum  to  render  it  evenly  and  distinctly  damp  and  to  maintain 
it  so  after  macerating  for  six  hours  in  a  tightly-covered  container. 
Then  pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing more  menstruum,  until  the  drug  is  exhausted.  Reserve  the  first 
850  mils  [old  form  403^  fl.  oz.]  of  the  percolate  (unless  otherwise 
specified  in  the  formula), recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceeding 
60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
and  finally  add  a  sufficient  quantity  of  the  menstruum  to  obtain  1000 
mils  [old  form  3  pints]  or  the  volume  determined  by  calculation  from 
the  assay. 

"Type  Process  B—  Moisten  1000  Gm.  [old  form  50  oz.  av.]  of  the 
powdered  drug  directed  with  a  sufficient  quantity  of  the  prescribed 
Menstruum  I  to  render  it  evenly  and  distinctly  damp  and  to  maintain 
it  so  after  macerating  for  six  hours  in  a  tightly-covered  container. 
Then  pack  it  in  a  cylindrical  percolator,  add  the  remainder  of  Men- 
struum I,  and,  when  this  has  just  disappeared  from  the  surface,  gradually 
add  Menstruum  II,  constantly  maintaining  a  stratum  of  liquid  above 
the  drug.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours,  and  then  allow  the  percolation  to  proceed  slowly. 
gradually  adding  Menstruum  II  until  the  drug  is  exhausted.  Reserve 
the  first  850  mils  [old  form  40V^  fl.  oz.]  of  the  percolate  (unless  other- 
wise specified  in  the  formula);  recover  the  alcohol  from  the  remainder 
and  concentrate  the  residue  to  a  soft  extract  at  a  temperature  not 
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exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix 
thoroughly,  and  finally  add  a  sufficient  quantity  of  Menstruum  II  to 
obtain  1000  mils  (old  form  3  pints),  or  the  volume  determined  by 
calculation  from  the  assay." 

The  precipitation  experienced  heretofore  when  the  evaporated  weak 
percolate  was  added  to  the  reserved  portion  is  considerably  diminished 
by  causing  the  former  to  be  evaporated  to  a  soft  extract.  This  precipi- 
tation, formerly  noticed  more  particularly  in  alcoholic  fluidextracts, 
was  due  to  the  volatility  of  the  alcohol  in  the  weak  percolates,  which, 
when  evaporated,  left  the  residue  to  a  great  extent  aqueous;  when  this 
residue  was  added  to  the  strongly  alcoholic  reserved  portion,  a  precipi- 
tation of  resinous  and  frequently  of  active  matter  took  place,  which 
necessitated  the  storing  of  the^fluidextract  until  precipitation  ceased, 
and  subsequent  filtration.  This  is  almost  altogether  avoided  by  evap- 
orating to  a  soft  extract,  and  the  loss  of  activity  through  precipitation 
is  thus  greatly  diminished. 

The  argument  is  frequently  advanced  that  the  application  of  heat  is 
detrimental  to  solutions  of  organic  principles,  that  it  dissociates  some, 
and  always  proves  injurious  to  the  desirable  constituents,  and  that  no 
heat  whatever  should  be  used  in  making  fluidextracts;  these  views  are 
undoubtedly  correct,  when  considered  in  connection  with  a  few  special 
cases,  but  do  not  apply  with  any  practical  force  to  the  moderate  use  of 
heat  where  recommended  by  the  official  processes  upon  that  portion  of 
the  percolate  which  represents  the  least  active  and  least  desirable  con- 
stituents of  the  drug,  for  from  seven-tenths  to  nine-tenths  of  the  whole 
amount  of  percolate  (frequently  representing  ninety-five  per  cent,  of  the 
activity  of  the  drug)  is  reserved  and  is  not  subjected  to  heat  at  all. 
The  official  process  of  "fractional  percolation"  may,  however,  be 
applied  to  any  fluidextract  directed  to  be  made  by  Type  Process  A  and 
by  this  method  the  application  of  all  heat  is  avoided. 

2.  Percolation  with  Incomplete  Exhaustion. — This  process  consists 
in  percolating  a  given  weight  of  a  drug  with  the  proper  menstruum  in 
the  usual  manner,  and  stopping  the  percolation  when  an  amount  of 
percolate  has  been  received  which  is  equal  to  about  three-fourths  of  the 
weight  of  the  drug,  any  active  constituents  which  may  remain  in 
the  drug  being  sacrificed.  This  method  has  the  merit  of  saving 
time  and  labor,  and  avoiding  evaporation  with  the  necessary  con- 
tact witli  heat.  It  is  based  on  the  assumption  that  when  percolation 
is  properly  conducted  the  first  seventy-five  per  cent,  of  percolate 
received  contains  at  least  seventy-five  per  cent,  of  the  soluble  and 
desirable  principles  of  the  drug,  and  that  the  wastage  of  alcohol 
comes  chiefly  from  the  effort  to  obtain  the  last  twenty-five  per  cent,  or 
.I  soluble  principles.  In  addition,  this  smaller  amount  of  extractive 
matter  in  the  weak  percolate  is  said  to  be  lessened  in  activity  by  the 
effects  of  the  lieat  during  the  evaporation  to  recover  the  alcohol  from  it; 
hence  the  argument  that  in  carefully  conducted  operations  the  active 
matter  left  after  receiving  the  percolate,  representing  seventy-five  per 
cent,  of  the  drug,  does  not  represent  twenty-five  per  cent,  of  activity, 

l. ut  oftentimes  less  than  ten  per  cent.     The;  principal  disadvantage  of 

this  method  is  that  the  strength  of  the  finished  Quidextracl  depends 

entirely  upon  the  aktU  and  can  of  the  operator.  If  careful,  in  one  oper- 
ation seventy-five  per  cent,  of  the  active  principles  may  he  obtained  in 
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the  first  seventy-five  per  cent,  of  percolate;  in  another  case  circum- 
stances may  prevent  the  extraction  of  more  than  fifty  per  cent,  of  the 
active  principles  in  the  first  seventy-five  per  cent,  of  percolate.  By  this 
method  of  making  fluidextracts  uniformity  cannot  invariably  be  secured, 
while  in  making  fluidextracts  by  the  official  process  a  valuable  check 
always  exists — i.e.,  that  -percolation  proceeds  until  exhaustion  is  reached, 
the  weak  percolate  is  evaporated  at  a  limited  temperature,  and  the  soft 
extract  is  incorporated  with  the  reserved  portion,  so  that  imperfect  perco- 
lation happening  in  the  first  part  of  the  process  is  compensated  for  in 
the  latter  part,  the  only  difference  being  that  the  weak  percolate  in  this 
case  contains  a  larger  proportion  of  activity  than  if  the  operation  had 
been  thoroughly  conducted  from  the  first. 

3.  Repercolation  or  "  Fractional  Percolation." — This  process,  al- 
ready considered  under  the  head  of  percolation  (see  page  298),  is  an 
improvement  upon  the  method  just  noticed,  because  by' this  method 
the  drug  is  percolated  to  exhaustion,  and  evaporation  obviated  by  stor- 
ing the  weak  percolate  until  the  next  operation  upon  the  same  drug, 
when  it  is  used  instead  of  fresh  menstruum.  This  process  may  be  best 
explained  by  selecting  a  typical  fluidextract  and  noting  the  details. 

Fluidextract  of  Cinchona  by  Repercolation  (Squibb). — Take  of  Yellow 
Cinchona,  in  No.  50  powder,  32  parts;  Alcohol,  2  parts;  Glycerin,  1  part; 
Water,  2  parts,  or  a  sufficient  quantity. 

Prepare  the  menstruum  by  weighing  the  Alcohol,  Glycerin,  and 
Water  in  succession,  in  any  convenient  quantity  at  a  time,  into  a  tared 
bottle,  and  mixing  them  thoroughly. 

Moisten  8  parts  of  the  Cinchona  with  8  parts  of  the  menstruum,  by 
thoroughly  mixing  them,  and  allow  the  mixture  to  stand  eight  hours  in 
a  elosefy-covered  vessel.  Then  pass  the  moist  powder  through  a  No.  8 
sieve,  and  pack  it  firmly  in  a  percolator.  Pour  menstruum  on  top  until 
the  mass  is  filled  with  liquid  and  a  stratum  remains  on  top  unabsorbed; 
cover  the  percolator  closely,  and  macerate  for  forty-eight  hours.  Then 
arrange  the  percolator  for  an  automatic  supply  of  menstruum,  and 
start  the  percolation  at  such  a  rate  as  to  give  1  part  of  percolate  in  about 
four  hours.  Reserve  the  first  6  parts  of  percolate,  and  continue  the 
percolation  until  the  Cinchona  is  exhausted,  separating  the  percolate 
received  after  the  reserved  portion  into  fractions  of  about  8  parts  each. 

Moisten  a  second  portion  of  8  parts  of  the  Cinchona  with  S  parts  of 
the  weak  percolate — the  first  portion  that  was  obtained  next  after 
the  reserved  percolate — and  allow  the  moist  powder  to  stand  for 
eight  hours  in  a  vessel  closely  covered.  Then  pack  it  moderately  in 
a  percolator,  and  supply  the  percolator  automatically- with  the  re- 
maining fractions  of  the  weak  percolate  in  the  order  in  which  they 
were  received,  and  finally  with  fresh  menstruum,  until  the  Cinchona 
is  exhausted.  Percolate  in  the  same  manner  and  at  the  same  rate 
as  with  the  first  portion  of  Cinchona,  ami,  reserving  8  parts  of  the 
first  percolate,  separate  the  weaker  percolate  into  fractions  of  about  8 
parts  each.  Percolate  the  third  and  fourth  portions  of  S  parts  each 
of  the  Cinchona  in  the  same  way  as  the  second  portion. 

Finally,  mix  the  four  reserved  percolates  to  make  :'>()  parts  of  finished 
fluidextract;  and,  having  corked,  labelled,  and  numbered  the  bottles 
containing  the  fractions  of  weak  percolate,  set  them  away  until  the 
process  for  Cinchona  is  to  be  resumed. 
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When  this  fluidextract  is  to  be  again  made,  repeat  the  process  as  with 
the  second  portion,  and  reserve  8  parts  of  the  first  percolate  as  finished 
fluidextract  from  each  8  parts  of  Cinchona  from  that  time  forward  so 
long  as  the  fractions  of  weak  percolate  are  carried  forward  with  which 
to  commence  each  operation. 

The  U.  S.  P.  IX  has  introduced  a  process  similar  to  repercolation,  as 
suggested  by  Prof.  C.  Lewis  Diehl.  This  method  is  well  adapted  for 
certain  fluidextracts  which  are  readily  injured  by  heat.  It  is  used  in 
the  Pharmacopoeia  for  the  fluidextracts  of  aconite  and  bitter  orange  peel 
and  aromatic  fluidextract,  and  in  the  N.F.  IV  for  fluidextract  of 
conium.  It  is  also  recommended  for  any  fluidextract  ordinarily  made 
by  Type  Process  A.    The  details  of  the  process  are  as  follows: 

" Type  Process  C  — Divide  1000  Gm.  [old  form  50  oz.  av.]  of  the 
powdered  drug  directed  into  three  portions  of  500  Gm.,  300  Gm.,  and 
200  Gm.  [old  form  25  oz.  av.,  15  oz.  av.,  and  10  oz.  av.],  respectively. 
Moisten  the  first  portion  of  the  drug  (500  Gm.  [old  form  25  oz.  av.]) 
with  a  sufficient  quantity  of  the  prescribed  menstruum  to  render  it 
evenly  and  distinctly  damp  and  to  maintain  it  so  after  macerating 
for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a  cylin- 
drical percolator  and  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours  and  then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  of  the  men- 
struum. Reserve  the  first  200  mils  [old  form  9  fl.  oz.  288  min.]  of 
percolate  and  continue  the  process  until  the  additional  percolate 
measures  1500  mils  [old  form  about  43^  pints],  the  latter  being  collected 
in  successive  portions  of  300  mils  [old  form  about  14J^  fl.  oz.]  each. 

"Moisten  the  second  portion  of  the  powdered  drug  (300  Gm.  [old 
form  about  15  oz.  av.] )  with  a  sufficient  quantity  of  the  percolate 
collected  in  the  preceding  operation,  immediately  after  the  reserved 
portion,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it 
so  after  macerating  for  six  hours  in  a  tightly-covered  container. 
Then  pack  it  in  a  cylindrical  percolator  and  macerate  and  percolate  as 
directed  for  the  first  part  of  the  drug,  using  as  menstruum  the  several 
portions  of  percolate  from  the  preceding  operation  in  the  order  in 
which  they  have  been  collected,  and,  if  this  be  insufficient,  follow  with 
some  of  the  original  menstruum.  Reserve  the  first  300  mils  [old  form 
14  fl.  oz.  192  min.]  of  percolate  and  continue  the  process  until  the 
additional  percolate  measures  800  mils  [old  form  about  383^  fl.  oz.], 
collecting  the  weaker  percolate  in  successive  portions  of  200  mils  [old 
form  about  9^  fl.  02.]  each. 

"MoiflteD  the  third  portion  of  the  powdered  drug  (200  Gm.  [old 
form  10  oz.  av.])  with  a  sufficient  quantity  of  the  percolate  collected 
in  the  preceding  operation,  immediately  after  the  reserved  portion,  to 

render  it  evenly  and  distinctly  dump  and  to  maintain  it  so  after 
macerating  for  six  hours  in  B  tightly-covered  container.  Then  pack  it 
in  a  cylindrical  percolator  and  macerate  and  percolate  aa  before,  using 
as  menstruum  the  several  portions  of  percolate  from  the  preceding 
operation  in  the  order  in  which  they  have  been  collected,  and,  if  this 

be  insufficient,  follow  with  more  of  the  original  menstruum.  Collect 
.300  mils  (old  form  1 J  ■>  pints]  of  percolate  and  mix  this  with  the  two 
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portions  previously  reserved  so  as  to  make  1000  mils  [old  form  3  pints] 
of  finished  fiuidextract. 

"When  Type  Process  C  is  directed  for  fluidextracts  which  are 
adjusted  by  assay  to  a  definite  alkaloidal  standard,  collect  only  420 
mils  [old  form  20  fl.  oz.  77  min.]  of  percolate  from  the  third  portion 
of  drug  instead  of  the  500  mils  [old  form  V/2  pints]  directed  above. 
Mix  this  percolate  with  the  two  portions  previously  reserved,  assay  a 
portion  of  the  mixture  and  then  adjust  its  volume,  by  the  addition  of 
the  menstruum  directed,  so  that  each  100  mils  of  finished  fiuidextract 
will  contain  the  prescribed  amount  of  alkaloid." 

4.  Continuous  Percolation. — Robert  W.  Beck  has  devised  a  modifi- 
cation of  Dr.  Squibb's  method  of  repercolation  with  a  view  of  rendering 
the  process  more  suitable  for  the  smaller  operations  carried  on  by  retail 
pharmacists.  The  storing  away  of  the  last  weak  percolates,  and  par- 
ticularly the  necessity  for  collecting  the  fractions  of  percolates,  have 
operated  to  prevent  repercolation  from  being  used  in  small  operations 
to  the  extent  that  it  would  be  otherwise.  Mr.  Beck  has  sought  to 
remove  some  of  these  disadvantages,  and  the  illustration  shown  in 
Fig.  437  serves  to  render  the  explanations  which  follow  more  easily 
understood.     His  process 

and   apparatus    effect    a  FlG-  437 

saving  in  time  and  atten- 
tion, and  the  difficulty  of 
keeping  the  percolators 
containing  the  drugs  sup- 
plied with  the  proper 
menstruum  at  the  time 
when  the  portion  previ- 
ously added  has  just  dis- 
appeared has  been  over- 
come; the  watchfulness 
necessary  to  see  that  each 
receiving  vessel  does  not 
overflow,  or  get  more  than 
its  due  proportion  of  the 
weaker  percolate  or  menstruum,  is  reduced  to  a  minimum,  and  the 
constant  changing  of  receiving  bottles  is  no  longer  required. 

The  percolate  is  carried  from  one  receiving  bottle,  when  full,  to  the 
next  one  by  tubes  inserted  in  the  corks  from  the  neck  of  one  bottle  to 
the  neck  of  the  other.  Very  little  diffusion  occurs,  owing  to  the  fact 
that  the  heavier  liquids  are  drawn  off  first,  and  in  each  case  a  lighter 
liquid  is  deposited  slowly  (by  drops)  upon  a  denser  one;  as  the  same 
principle  is  employed  in  receiving  the  percolates,  the  bottle  nearest  the 
percolator  is  filled  with  very  dense  percolate,  and  when  the  bottle  is  as 
full  as  desired,  the  tube  connecting  with  the  next  bottle  draws  off  the 
light  liquid  as  it  is  deposited  on  top,  and  practically  no  intermixture 
occurs.  Of  course,  the  same  action  takes  place  in  the  remaining  bottles 
of  the  series.  If  desired,  the  reserve  or  strongest  percolate  or  finished 
fiuidextract  contained  in  the  first  bottles  of  the  series  can  be  removed, 
their  place  being  supplied  by  empty  bottles,  so  that  even  the  slight  risk 
of  diffusion  would  apply  only  to  weak  percolates.  In  Fig.  437  the  per- 
colator is  connected  with  No.  1  bottle  by  a  rubber  tube  having  a  pinch- 
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cock  to  regulate  the  flow;  the  remaining  bottles  are  all  connected  in 
proper  order  by  means  of  glass  tubes  and  rubber  tubing,  as  shown,  the 
ends  of  the  glass  tubes  being  adjusted  so  as  to  be  on  the  same  level. 
When  No.  1  bottle  is  full  of  dense  percolate  No.  2  bottle  begins  to  fill 
with  weaker  percolate,  then  No.  3  with  still  weaker  percolate,  and  so  on. 
From  the  top  of  the  last  bottle  on  the  upper  shelf  (No.  8)  a  piece  of 
rubber  tubing  is  connected  with  a  glass  tube  having  an  inside  diameter 
of  34  inch,  which  passes  through  the  cover  of  the  percolator,  the  lower 
end  about  %  inch  above  the  surface  of  the  drug.  This  device  makes  an 
automatic  supply  of  menstruum,  the  latter  ceasing  to  flow  when  the 
liquid  rises  in  the  percolator  above  the  end  of  the  supply  tube. 

5.  Vacuum  Maceration  Followed  by  Percolation. — This  method  of 
making  fluidextracts  was  proposed  in  1869  by  S.  P.  Duffield.  His  origi- 
nal process  was  to  introduce  the  drug,  ground  to  the  requisite  fineness, 
into  a  strong  cylinder  connected  with  an  airpump.  The  air  was 
exhausted  by  the  pump,  and  through  a  syphon  tube  the  requisite 
amount  of  menstruum  was  sucked  into  the  vacuum  chamber.  The  air 
enclosed  in  the  interstices  and  pores  of  the  drug  was  thus  expelled,  and, 
the  menstruum  being  brought  immediately  in  contact  with  the  soluble 
constituents,  maceration  was  facilitated.  The  same  process  was  sug- 
gested by  Needles  many  years  ago.  Fig.  438  is  an  illustration  of  his 
original  apparatus,  the  vessel  upon  the  right  r- — -^  Fig.  438 
hand  being  the  percolator  and  receiver,  the 
pump  for  exhausting  the  receiver  being  con- 
nected by  a  short  tube  carrying  a  stopcock. 
The  most  effective  apparatus  known  to  the 
author  for  using  this  principle  upon  the  large 
scale  is  that,  devised  by  Wm.  M.  Thomson 
of  Philadelphia,  and  illustrated  in  the  Ameri- 
can Journal  of  Pharmacy,  page  237,  1882.  The 
percolators  are  egg  shaped,  and  made  of 
tinned  copper;  they  are  capable  of  being 
tightly  covered,  and  communicate  with  a  very 
efficient  double-acting  airpump  by  means  of 
stopcocks  above  and  below,  and  iron  and 
stout  rubber  tubing.  The  moistened  powder 
is  packed  tightly  in  the  percolator,  and  the  cover  securely  bolted 
on.  The  stopcock  in  the  cover,  communicating  with  the  airpump, 
is  opened,  and  a  partial  vacuum  created  in  the  space  above  the 
moistened  drug;  it  is  then  closed,  and  another  stopcock  in  the  cover 
opened,  which  communicates  by  a  tube  with  the  reservoir  containing 
the  menstruum.  The  menstruum  quickly  penetrates  the  powder,  tak- 
ing the  place  of  the  interstitial  air,  and  when  the  powder  is  saturated 
it  is  permitted  to  macerate  in  vacuo  a  sufficient  Length  of  time.  To  start 
percolation,  a  receiver  is  connected  with  the  l>e:ik  of  the  percolator,  and 
the  air  exhausted  from  it.  When  the  How  Blackens,  air  may  be  forced 
by  the  pump  into  fche  space  above  the  powder,  and  the  receiver  again 
exhausted  below.  In  this  way  entire  control  of  these  powerful  physical 
force-  may  be  secured.  The  advantages  are  apparenl  in  preventing  the 
loss  of  alcohol  and  protecting  from  chemical  change  caused  by  exposure 
to  the  air.  It  is  quite  possible  to  make  an  official  Quidextract  without 
recourse  to  the  subsequent  evaporation  of  weak  percolate. 


Needles's  Vacuum  Percolator 
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6.  Hot  Water  Exhaustion,  Evaporation  and  Preservation. — This 
method  has  been  adopted  for  several  official  fluidextracts  in  which  the 
active  constituents  are  soluble  in  water.  The  making  of  fluidextracts 
by  this  process  is  very  economical  and  may  be  used  to  advantage  by 
retail  pharmacists.  It  is  directed  in  the  U.  S.  P.  IX  for  cascara  sagrada, 
aromatic  cascara  sagrada,  frangula  and  triticum.  The  process  is  as 
follows: 

"Type  Process  D. — To  1000  Gm.  [old  form  50  oz.  av.]  of  the  ground 
drug  add  5000  mils  [old  form  15  pints]  of  boiling  water,  mix  thoroughly 
and  allow  it  to  macerate  in  a  covered  container  for  two  hours  in  a  warm 
place.  Then  transfer  the  moist  drug  to  a  tinned  or  enameled  metallic 
percolator  and  allow  percolation  to  proceed,  gradually  adding  boiling 
water  until  the  drug  is  exhausted.  Evaporate  the  percolate  on  a  water 
bath  or  steam  bath  to  the  volume  specified  and  when  cold  add  the 
alcohol  directed  and  mix  thoroughly." 

Preservation  of  Fluidextracts. — Very  little  trouble  is  experienced  in 
keeping  fluidextracts  which  have  been  properly  made.  The  Pharmaco- 
poeia directs  that  they  "should  be  kept  in  tightly-stoppered  containers 
forgone  month  and  then,  if  perfectly  clear,  they  should  be  stored  in 
amber-colored  bottles  protected  from  sunlight  and  extremes  of  temper- 
ature. If  sedimentation  has  occurred,  the  clear  portion  should  be 
decanted,  the  remainder  filtered  and  the  liquids  thoroughly  mixed 
together  before  storing";  precipitation  to  a  greater  or  less  extent  will 
certainly  take  place.  This  is  often  especially  noticeable  in  fluidextracts 
made  during  warm  weather,  and  is  due  to  the  greater  solvent  action  of 
the  menstruum  at  higher  temperatures.  Precipitation  is  also  caused 
by  the  variation  in  the  strength  of  different  portions  of  the  menstruum 
in  an  alcoholic  fiuidextract;  the  first  part  of  the  percolate  which  is 
received  contains  the  displaced  water  which  was  present  as  moisture 
in  the  powder,  and  the  mixture  of  this  with  the  strong  alcoholic  per- 
colate which  follows  causes  precipitation  in  time.  The  character  of 
the  precipitates  should  be  ascertained;  if  active,  they  should  be  incor- 
porated by  shaking  with  the  fiuidextract;  if  inert,  they  should  be 
filtered  out. 

Acetic  Fluidextracts,  or  Fluidacetracts. — These  were  proposed  by 
C.  F.  Squibb,  and  consist  of  preparations  made  like  fluidextracts  of 
definite  strength  (gramme  for  mil),  but  made  with  acetic  acid  or  diluted 
acetic  acid  of  various  strengths.  The  advantages  claimed  for  them  are 
cheapness,  permanence,  and  miscibility  with  aqueous  liquids.  The 
disadvantages  which  have  been  urged  against  their  use  are  the  presence 
of  acetic  acid,  which  is  not  always  desirable,  and  the  loading  of  the  fin- 
ished preparation  with  inert  constituents  for  which  acetic  acid  is  a  good 
solvent.  It  is  obvious  that  this  class  of  preparations  is  of  value,  but  it 
is  also  clear  that  acetic  acid  is  suited,  on  account  of  its  great  solvent 
and  penetrating  power,  for  extracting  the  soluble  principles  from  certain 
drugs,  but  for  others  alcohol  is  to  be  preferred.  The  ideal  menstruum 
for  any  drug  is  one  which  will  extract  the  desirable  principles  and  leave 
in  the  marc  those  which  are  not  needed.  In  the  Pharmacopoeia  of  1870 
glycerin  entered  as  a  menstruum  into  nearly  every  fiuidextract;  expe- 
rience showed,  however,  that  it  was  unsuited  for  this  purpose,  because 
the  fiuidextract  was  loaded  heavily  with  inert  and  useless  principles 
which  were  dissolved  in  the  glycerin.    For  oleoresinous  drugs  and  those 
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containing  resinous  active  principles  the  acetic  acid  used  as  a  men- 
struum should  range  in  strength  from  36  per  cent,  to  90  per  cent.,  while 
for  drugs  which  do  not  contain  these  principles  the  acetic  acid  need  not 
be  stronger  than  from  6  to  10  per  cent. 

The  antiseptic  powers  of  acetic  acid  are  well  known,  and  where  it  is 
desirable  to  avoid  the  use  of  alcohol,  fluid acetracts  would  supply  an 
excellent  substitute. 

The  fears  which  have  been  frequently  expressed  about  the  action  of 
acetic  acid  when  taken  into  the  stomach  have  not  been  borne  out  by 
considerable  experience  with  their  use,  because  it  must  be  remembered 
that  the  quantity  of  acetic  acid  entering  the  stomach  in  the  small  dose 
in  which  these  concentrated  preparations  are  administered  would  not 
be  more  than  the  quantity  frequently  used  by  patients  with  their  food. 
The  United  States  Pharmacopoeia,  Eighth  Revision,  contained  several 
fluidextracts  of  this  type,  but  they  have  not  been  continued  in  the 
Ninth  Revision. 

Fluidextracts  from  Green  Drugs. — This  class  of  preparations  has 
been  used  to  some  extent,  and  they  may  be  made  by  crushing  the  drug, 
obtaining  the  liquid  by  pressure,  and  adding  alcohol  or  diluted  alcohol, 
according  to  the  nature  of  the  drug,  repressing,  and  making  the  final 
product  represent  one  gramme  in  each  mil.  Owing  to  the  varying  pro- 
portion of  water  found  in  green  drugs,  it  is  evident  that  each  prepara- 
tion must  be  made  from  a  special  formula,  and  the  quantity  of  alcohol 
to  be  added  must  depend  upon  the  amount  of  water  present  in  the  drug; 
for  drugs  containing  principles  which  are  volatile  or  easily  dissociated, 
this  method  produces  good  preparations,  but  unusual  care  must  be 
exercised  to  secure  uniformity. 

Alcoholic  Percentage  of  Fluidextracts. — The  National  Food  and 
Drugs  Act  of  1906  requires  that  the  percentage  of  alcohol  by  volume, 
in  all  preparations  containing  alcohol,  be  stated  on  the  label.  This  must 
be  determined  for  each  lot  of  fluidextract  because  of  the  loss  by  evap- 
oration during  manufacture,  variations  in  the  amount  of  water  in  air- 
dried  drugs,  the  absorption  of  moisture  from  the  air,  and  the  variable 
amounts  of  extractive  in  different  lots  of  the  same  drug.  The  percent- 
age of  alcohol  in  finished  fluidextracts  is  always  less  than  that  in  the 
menstrua  employed.  This  may  be  determined  by  the  official  method 
(see  Chapter  XLII). 
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U.S.P.  IX  Fluidextracts,  arranged  in  Classes  according  to  the  Method  of 
Preparation  and  Alcoholic  Strength 

Made  by  "  Type  Process  A  "  (used  for  fluidextracts  made  with  Alcoholic  or  Hydro- 
alcoholic  Menstruum).  Moisten  the  powdered  drug  with  sufficient  of  the  prescribed 
menstruum,  macerate  for  six  hours  in  a  tightly-closed  container,  then  pack  in  a  cylin- 
drical percolator,  pour  on  menstruum,  and,  when  it  drops,  close  the  percolator  and  mac- 
erate for  forty-eight  hours.  Then  percolate  until  the  drug  is  exhausted,  setting  aside  the 
first  850  mils  of  percolate  unless  otherwise  indicated.  Evaporate  the  remaining  percolate 
at  60°  C.  ( 140°  F. )  to  a  soft  extract,  dissolve  this  in  the  reserved  portion  and  add  enough 
menstruum  to  make  1000  mils.  If  the  fluidextract  is  to  be  assayed  the  final  volume 
is  adjusted  to  contain  the  exact  amount  of  active  principle. 


Title 

Menstruum 

Mils  of 

Remarks 

Reserve 

Alcohol 

Fluidextractum 

Buchu 

'• 

850 

Cannabis 

44 

850 

A  biological  assay  required 

Cimicifugss 

44 

850 

Podophylli 

44 

850 

Staphisagrise 

850 

Remove  the  oil  from  the  freshly  prepared 
product  by  chilling  and  filtering 

Veratri  Viridis 

44 

850 

Zingiberis 

Alcohol, 
Water. 

5 
1 

850 

Fluidextractum 

Belladonna; 

44 

44 

800 

Assayed,  100  mils  contains  from  0.405  to  0.485 

Radicis 

Gm.  Belladonna  alkaloids 

Digitalis 

Alcohol, 
Water. 

4 
1 

850 

A  biological  assay  optional 

Fluidextractum 

Eriodictyi 

44 

44 

800 

Gelsemii 

44 

44 

850 

Rhei 

11 

41 

850 

Sabal 

44 

44 

850 

Sumbul 

Alcohol, 
Water. 

3 
1 

850 

Fluidextractum 

Eucalypti 

44 

44 

800 

Grindeliaj 

44 

44 

850 

Guaranse 

800 

Assayed,  100  mils  contains  from  3.6  to  4.4 
Gm.  of  Caffeine 

Hyoscyami 

850 

Assayed,  100  mils  contains  from  0.055  to 
0.075  Gm.  of  Hyoscyamus  alkaloids 

Nucis  Vomicse 

" 

800 

Assayed,  100  mils  contains  from  2.37  to  2.63 
Gm.  of  Nux  Vomica  alkaloids 

Xantboxyli 

Alcohol, 
Water, 

it 

2 

850 

Fluidextractum 

Colchici  Semi- 

M 

44 

850 

Assayed,  100  mils  contains  from  0.36  to  0.44 

nis 

Gm.  of  Colchicine.  Extract  the  fat  from 
the  drug  by  percolation  with  bcnzin  before 
using  the  alcoholic  menstruum 

Pilocarpi 

800 

Assayed,  100  mils  contains  from  0.55  to  0.65 
Gm.  of  Pilocarpus  alkaloids 

Senegee 

800 

Add  enough  ammonia  water  to  render  the 
product  slightly  alkaline  before  adjusting 
the  final  volume 

Viburni     Pruni- 

41 

u 

850 

folii 

Diluted  Alco 

Fluidextractum 

Gentians; 

44 

44 

850 

Sarsaparille 

44 

44 

850 

Scillse 

44 

44 

Special  process  (see  page  558) 

Spigelie 

44 

44 

850 

Stillingite 

Alcohol, 
Water, 

1 

2 

850 

Fluidextractum 

Senna) 

800 

34 
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U.S. P.  IX  Fluidextracts— Continued 
Made  by  "  Type  Process  B"  (used  for  fluidextracts  in  which  the  menstruum  con- 
sists of  Alcohol  and  Water,  with  the  addition  of  Glycerin,  Acid,  or  other  solvent).  For 
1000  Gm,  of  drug  prepare  1000  mils  of  menstruum  containing  the  Glycerin  or  other  sol- 
vent to  be  added  to  the  Alcohol  and  Water  and  proceed  as  directed  in  Type  Process  A 
until  this  first  1000  mils  of  menstruum  has  all  been  used.  Then  prepare  additional  men- 
struum, hut  replace  the  Glycerin,  Acid,  or  other  solvent  used  with  a  corresponding 
amount  of  Water.  The  alcoholic  per  cent,  remains  the  same  throughout  and  the  fluid- 
extract  is  finished  as  directed  under  Type  Process  A. 


Title 


Menstruum  I 
mils 


Menstruum  II 


Mils  of 
Reserve 


Remarks 


Fluidextractum 
Cinchona 

Aspidospermatis 

Hydrastis 

Granati 

Ross 

Sarsaparillte 
Compositum 

Taraxaci 
Lobelia; 
Ergots 
Ipecacuanha 


I've  Ursi 


Glycerin,  100 

Dil.  HC1,  100 

Alcohol,  800, 

Glycerin,  110 

Alcohol,  670 

Water,  220 

Glycerin,  100 

Alcohol,  600 

Water,  200  J 

Glycerin,  100 

Alcohol,  600 

Water,  400J 

Glycerin,  100 

Alcohol,  500 

Water,  400  j 

Glycerin,  1001 

Alcohol,  500 

Water,  400  J 

Glycerin,  100 

Alcohol,  500 

Water,  4001 
Acetic  Acid, 50 ( 

Alcohol,  500 

Water,  450 1 
Hydrochloric  | 

Acid,  20 

.Dil.  Ale,  980 

Dil.  HC1,  100 

Alcohol,  200 

Water,  200  J 


[Glycerin,  100 
Alcohol,  300 
[Water,       500: 


Alcohol,  4 
Water,      1 

Alcohol,  2 
Water,      1 

Alcohol,  2 
Water,      1 

Dil.  Alcohol 
Dil.  Alcohol 
Dil.  Alcohol 
Dil.  Alcohol 
Dil.  Alcohol 

Dil.  Alcohol 

Alcohol,  2 

Water,     3 


Alcohol,   1 
Water,     2 


850 
850 
750 
850 
850 
850 
850 
850 
850 
800 

800 


Assayed,  100  mile  contains  from 
4  to  5  Gm.  of  Cinchona 
alkaloids 


Assayed,  100  mils  contains  from 
1.8  to  2.2  Gm.  of  ether- 
soluble  alkaloids  of  Hydrastis 


750  Gm.  Sarsaparilla;  120  Gm. 
Glycyrrhiza;  100  Gm.  Sassa- 
fras; 30  Gm.  Meeereum 


Menstruum  I  consists  of  only 
500  mils  instead  of  the  usual 
1000  mils.  Fkuide*tract  of 
Ipecac  is  assayed.  100  mils 
contains  from  1.8  to  2.2  Gm. 
of  ether-soluble  alkaloids  of 
Ipecac 


Made  by  "  Type  Process  C  "  (used  for  fluidextracts  which  contain  valuable,  volatile 
constituents  or  other  active  principles  which  would  be  injured  by  even  moderate  heal. 
Hut  it  may  be  used  to  advantage  for  any  fluidextract  directed  to  be  made  by  Type  Proc- 
ess A).  The  1000  Gm.  of  drug  is  divided  into  three  portions  of  500,  300,  and  200  ( In,.. 
respectively.  The  500  Gm.  portion  is  first  percolated,  m  the  usual  way,  the  firsl  200 
mils  of  percolate  being  reserved  and  the  Bubsequenl  1500  mils  of  percolate  collected  in 
portions  of  300  mils  each.  The  .'i00  Gm.  portnoti  of  drug  is  now  percolated,  using  as  men- 
struum the  1500  mils  of  weak  percolate  from  the  500  Gm.  of  drug,  in  the  order  of  their 
strength,  the  most  concentrated  first.  Reserve  the  first  300  mils  of  percolate  from  'lie 
300  Gm.  <>f  drug  and  collect  800  mils  additional  percolate  in  200-mn  portions.  Now 
percolate  tin'  200-Om.  lot  of  drug,  using  the  800  mils  ,,f  Weak  percolate  as  menstruum 
and  more  of  tin-  original  menstruum,  if  necessary,  until  the  percolate  measures  500  mils. 
Mix  this  with  the  reserved  portions  to  make  1000  mils  of  finished  fluidextract.  If  the 
fluidextracl    i-  to  be  assayed,  collect  only    L60  mils  of  percolate  from  the  last   portion  of 

drug,  assay  the  mixed  p  Barret,  and  adjust  the  final  volume  to  conform  to  the  required 

alkaloidal   standard: 


Title 

Menstruum 

Remarks 

Fluid'  xi  ra<  turn 

Arnnnitirum 

Alcohol 

350  Gm  Saiuon  Cinnamon;  350  Gm.  Jamaica  Ginger; 
1600m.  Cardamom  Seed;  ISO  Gm    Myri 

Arotliti 

Ueohol,  3 

Assayed,   KM)  mils  Contains  from  0  15  to  o.',.,  Gm.  nf 

W   ior,      1 

the  etlicT-Holnhle  alkaloids  of  Aconite.  A  bio- 
logical assay  optional 

Aurantii  Amari 

Mr,, hoi,  3 

w  star,    1 
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Made  by  "Type  Process  D"  (used  fcr  fluidextracts  of  drugs  which  contain  active 
constituents  wholly  soluble  in  water).  Add  500  mils  of  boiling  Water  to  1000  Gm.  of 
the  ground  drug,  digest  for  two  hours,  transfer  to  a  metallic  percolator  and  add  boiling 
water  until  the  drug  is  exhausted.  Evaporate  the  percolate  on  a  water  bath  to  the 
specified  volume,  add  the  Alcohol  when  cold,  mix  and  filter. 


Title 

Evaporate  to 
the  following 
volume  in  mils 

Add  Alcohol 
in  mils 

Remarks 

Fluidextractum 
Cascara?  Sa- 
gratla; 
Cascara>  Sagradje 
Aromaticum 

Frangulse 
Tritici 

750 
500 

750 
800 

250 
250 

250 
200 

Special  process  (see  page  541;.    The  follow- 
ing other  ingredients  are  used:  125  Gm. 
Magnesium  Oxide;  40  Gm.  Pure  Extract 
of     Glycyrrhiza;     200   mils   Glycerin;     1 
Gm.    Benzosulphinide;    2.5    mils   Oil    of 
Anise;   0.2  mil  Oil  of  Cinnamon;  0.1  mil 
Oil  of  Coriander;  0.2  mil  Methyl  Salicy- 
late 

Special  Process 


Title 


Fluidextractum 
Glycyrrhizee 


Method  of  Preparation 


Moisten  the  1000  Gm.  of  drug  with  a  sufficient  quantity  of  a  mixture  of 
3  volumes  of  Ammonia  Water  and  27  volumes  of  Chloroform  Water  and, 
after  48  hours'  maceration,  percolate  to  exhaustion  with  this  menstruum. 
Reserve  the  first  500  mils  of  percolate,  evaporate  the  remainder  to  a  soft 
extract,  dissolve  the  extract  in  the  reserve  and  add  enough  water  to  make 
750  mils.  Use  a  few  drops  of  Ammonia  Water  if  necessary  to  facilitate 
solution.  Then  gradually  add  250  mils  of  Alcohol,  decant  the  clear  liquid 
after  standing  seven  days,  filter  the  remainder  and  add  enough  of  a  mixt- 
ure of  1  volume  of  Alcohol  and  3  volumes  of  Water  to  make  1000  mils 
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N.  F.  IV  Fluldextracts  arranged   in   classes  according  to  the   Method   of 

Preparation  and  Alcoholic  Strength 

Prepare  by  "  Type  Process  A"  (see  page  521) 


Title 

Menstruum 

Mils  of 

Remarks 

Reserve 

Alcohol 

Fluidextractum 

Angelicas  Radi- 

" 

850 

ces 

Apii  Fructus 

" 

850 

Remove  any  separated  oil  by  filtering  through 
an  alcohol-wetted  filter 

Boldi 

" 

850 

Calendulas 

" 

850 

Cubebae 

" 

850 

Gossypii  Corticis 

ti 

800 

India  Versicoloris 

" 

850 

Jalapae 

850 

Mix  the  ground  drug  with  1500  Gm.  of  clean 
sand  before  percolation 

Lupulini 

" 

850 

ThujsB 

Alcohol, 
Water, 

0 

1 

850 

Fluidextractum 

Paracoto 

Alcohol, 
Water, 

4 
1 

850 

Fluidextractum 

DioscoreaB 

" 

" 

850  _ 
850 

Echinacea? 

" 

" 

Euonymi 

" 

" 

800 

Mezerei 

" 

" 

850 

SerpentariaB 

" 

" 

850 

Valerianae 

Alcohol, 
Water, 

3 
1 

850 

Fluidextractum 

Adonidis 

" 

ii 

850 

Baptisiae 

" 

" 

850 

Caulophylli 

" 

" 

850 

Chionanthi 

" 

u 

850 

Cocillanae 

" 

" 

850 

Convallarice 

" 

" 

850 

Radicis 

Corydalis 

" 

" 

850 

Damianae 

" 

" 

850 

Fuci 

" 

u 

850 

Matico 

" 

" 

850 

Trillii 

Alcohol, 
Water, 

2 
1 

850 

Fluidextractum 

" 

" 

Araliae 

" 

" 

850 

Buchu  Composi- 

" 

" 

850 

025  Gm.  Buchu;  125  Gm.  Cubeb;  125  Gm. 

tum 

Juniper  Berries;  125  Gm.  Vva  Ursi 

Colchici  Cormi 

850 

Assayed,  100  mils  contains  from  0.31  to  0.39 
Gm.  of  Colchicine 

Convallariae 

" 

" 

850 

Florum 

Droserae 

" 

" 

850 

Kola 

" 

" 

850 

Petrosrlini 

" 

" 

850 

Radicis 

rionif 

" 

" 

sr.o 

Bolatd 

" 

" 

s;,i  1 

Stramonii 

" 

850 

Assayed,  100  mils  contains  from  0.22  to  0.28 
Gm.  Stramonium  alkaloids 

Viburni  Opuli 

Alcohol, 
Water, 

5 
3 

850 

Fluidaztimottun 

Hamuli 

Alcohol, 
Water, 

3 

2 

800 

I'lui'loxtractum 

II  ydrutgM 

" 

" 

BM 

KavaD 

" 

" 

850 

Diluted    Alcol 

Fluidextractum 

Alol  ridia 

' 

" 

Arm 

' 

" 

B60 

Aaclepiadia 

' 

" 

s:,i  i 

Berberidia 

1 

" 

BM 

Chlmaphila 

• 

" 

BM 

( 'lii  rntaB 

' 

BM 

Condurar  go 

850 
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Title 

Menstruum 

Mils  of 
Reserve 

Remarks 

Fluidextractum 

Diluted  Alcohol 

Coptis 

ii              ii 

850 

Cypripedii 

ii              it 

850 

Dulcamara 

it              u 

850 

Eupatorii 

ii              ii 

800 

Euphorbia  Pilu- 

ii              ii 

850 

Ufera 

Galegse 

ii              ii 

850 

Helianthemi 

ii              ii 

850 

Heloniatia 

ii              ii 

850 

Juniperi 

•i              ii 

850 

Lap  pee 

"              " 

800 

Leptandra 

it              ii 

850 

Pareira 

ii              ii 

850 

Phytolacca 

ii              it 

800 

Rhamni  Cathar- 

ii             ii 

750 

tics 

Rubi 

■i              ii 

800 

Rumicis 

ii              ii 

850 

Scoparii 

ii              ii 

750 

Scutellaria; 

"              " 

800 

Trifolii 

ii              ii 

800 

Verbasci  Folia 

ii              ii 

850 

Verbena 

ii              ii 

850 

Zea 

Alcohol,   3 
Water,      4 

850 

Fluidextractum 

Catarieej 

Alcohol,    1 
Water,      2 

850 

Fluidextractum 
Quassia 

ii            ii 

850 

Prepared  by  "Type  Process  B  "  (see  page  521) 


Title 


Menstruum  I 
mils 


Menstruum  II 


Mils  of 
Reserve 


Remarks 


Fluidextractum 
Calumba 


Sanguinaria 

Apocyni 

Geranii 

Stillingia    Com- 
positum 

Juglandis 
Krameriffi 
Quercua 

Rhois  Glabra 

Corni 

Hamamelidis 
Foliorum 

Thymi 
Coffea 


Glycerin,  100 
Alcohol,  800 
Water,  100 
100  Gm.  Citric 
Acid;  Water 
to  make  250 
Alcohol,  750 
Glycerin,  100^ 
Alcohol,  600 
Water,  300 
Glycerin,  100' 
Alcohol,  600 
Water,  300 
Glycerin,  250' 
Alcohol,  500 
Water,       250 


Glycerin,  100 1 
Alcohol,  500 
Water,  4001 
Glycerin,  100 
Alcohol,  500 
Water,  400 
Glycerin,  100 
Alcohol,  500 
Water,  400 
Glycerin,  100 
Alcohol,  500 
Water,  400  J 
Glycerin,  1501 
Dil.  Ale,  850I 
Glycerin,  100 
Alcohol.  300 
Water,  500 
Glycerin,  100 
Alcohol.  250 ! 
Water.  650 
Glycerin,  65 
Alcohol,  250 ! 
Water.       685] 


Alcohol,  4 
Water,     1 


Alcohol,  3 
Water,     1 

Alcohol,  3 
Water,     2 

Alcohol,  3 
Water,     2 

Dil.  Alcohol 


Dil.  Alcohol 
Dil.  Alcohol 
Dil.  Alcohol 

Dil.  Alcohol 

Dil.  Alcohol 

Alcohol,  1 
Water,     2 

Alcohol,  1 
Water,    3 

Alcohol,  1 
Water.    3 


850 

850 
850 
800 
850 

850 

800 

700 

850 
850 
850 
850 

850 


250  Gm.  Stillingia;  250  Gm. 
Corydalis;  125  Gm.  Blue 
Flag;  125  Gm.  Sambucus;  125 
Gm.  Chimaphila;  63  Gm. 
Coriander;  62  Gm.  Prickly 
Ash  Berries 
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N.  F.  IV  Fluidextracts— Continued 
Prepared  by  "Type  Process  C "  (see  page  524) 


Title 

Menstruum  I 

Menstruum  II 

Remarks 

Fluidextractum 
Conii 

Acetic  Acid,     20 
Dil.  Alcohol,  980 

Dil.  Alcohol 

Assayed,    100    mils    contains    from 
0.35  to  0.45  Gm.  of  Coniine 

Special  Processes 

Title 

Method  of  Preparation 

Fluidextractum 
Castaneee 


Cinchonse 
Aquosum 


Pruni  Virginians 


Macerate  the  1000  Gm.  of  drug  with  5000  mils  of  boiling  water  during  2  hours, 
strain  with  pressure,  pack  the  residue  in  a  percolator  and  exhaust  with 
cold  water.  Evaporate  the  combined  liquids,  on  a  water  bath,  to  2000  mils, 
cool,  add  600  mils  of  Alcohol,  allow  it  to  clear  by  subsidence,  filter,  evapo- 
rate the  clear  liquid  to  700  mils,  and,  when  cold,  add  100  mils  of  Glycerin 
and  enough  Alcohol  to  make  1000  mils 

Assayed,  100  mils  contains  from  4.5  to  5.5  Gm.  of  Cinchona  alkaloids.  Mix 
30  mils  of  Hydrochloric  Acid  with  125  mils  of  Glycerin  and  5000  mils  of 
Water,  moisten  1000 Gm.  of  Red  Cinchona  with  350  mils  of  the  mixture, pack 
it  in  a  percolator,  macerate  for  48  hours,  and  then  percolate  to  exhaustion, 
using  first  the  menstruum  prepared  and  then  Water.  Reserve  the  first 
700  mils  of  percolate,  evaporate  the  remainder  to  400  mils,  at  a  tempera- 
ture not  exceeding  80°  C.  ( 176°  F.),  add  the  reserve  portion  and  evaporate 
to  700  mils.  Assay  a  portion  and  add  enough  Alcohol  and  Water  to  the  re- 
maining portion  to  make  the  finished  Fluidextract  contain  12  per  cent., by 
volume,  of  absolute  alcohol  and  the  amount  of  alkaloids  required 

Moisten  1000  Gm.  of  the  ground  drug  with  a  mixture  of  200  mils  of  Glycerin 
and  400  mils  of  Water,  pack  loosely  in  a  percolator  and  macerate  for  24 
hours.  Then  add  a  mixture  of  250  mils  of  Alcohol  and  150  mils  of  Water 
and  again  macerate  for  24  hours.  Now  percolate  slowly  with  a  mixture  of 
1  volume  of  Alcohol  and  3  volumes  of  Water  until  exhausted.  Reserve 
the  first  850  mils  of  percolate,  evaporate  the  remainder  to  a  soft  extract, 
dissolve  this  in  the  reserve  and  add  enough  of  the  alcoholic  mixture  to 
make  1000  mils 


Table  of  Unofficial  Fluidextracts  and  Liquid  Extracts 

(To  make  1000  mils) 


Name 

m  0 

_    <U 

£.2 
o 

oB 

.DT3 
E  m 

3  3 

z 

Menstruum 

m 

h 

h 

oj  m 

E« 

3 

E 

Process  and  Remarks 

Extractum     Arnica; 
Radicis        Flu- 
idum.  U.  S.  P. 
1890 
Belffi     Liquidum. 
Br. 

Cusso  Fluidum. 
i     B   I*.  1890 

afeniapermi  Flui- 
dum, U.  8.  P. 
1890 

Opii  Liquidum. 
Br. 

Picrorhisa  liqui- 

dum.      Mr 

400 

400 
400 

Ale.  75;  Wat.  25 
Chloroform  Water 

Alcohol 

Ale.  60;  Wat.  30 

Alcohol,      00      prr 
.  .  Dt 

900 

900 
900 

850 

60 

Bru- 
ised 

40 
60 

60 

General  process  (see  below) 

Macerate  the  1000  Gm.  of  bruised 
Bael  Fruit  for  12  hours  in  5000 
mils  of  Chloroform  Water.  Poui 
off  the  liquid  and  repeat  the 
maceration  twice,  an  hour  each 
time,  using  5000  mils  of  Chloro- 
form Water  for  each  maceration. 
Evaporate  the  mixed  liquid  In  7.MI 
mils  and  add  260  mils  of  Alcohol 

General  process  (see  below) 

37.5   Gm.    Dry   Extract   of  Opium; 
900   'nil.   90   per   cent.    Alcohol; 
Distilled  Water,  enough  to  make 
1000  mils.     Hub  the  extract  with 
700   mils   of   the    water,    stir    fre- 
quently during  24  hours,  add  the 

Alrohol,  set   aside  for  twenty-four 
hours,  filter,  anil  add  I 
tilled  Water  to  make   1000  mils 
Genera]  process  (see  below) 

(lenerel  Process  for  Fluidextracts. — Having  moistened  the  powder,  macerate  for  forty- 
fitlit  hours,  then  exhaust  with  the  menstruum,  reserving  the  number  of  mils  directed  and  dis- 
tilling or  evaporating  the  remainder  to  a  soft  extract;  add  this  to  the  reserved  portion  and 
sufficient  menstruum  to  make  the  finished  fluidextracts  measure  1000  mils. 
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FLUIDEXTRACTUM   ACONITI.      U.    S.      Fluidextract  of  Aconite 
[Fldext.  Aconit.     Fluid  Extract  of  Aconite] 

One  hundred  mils  of  Fluidextract  of  Aconite  yields  not  less  than  0.45 
Gm.  nor  more  than  0.55  Gm.  of  the  ether-soluble  alkaloids  of  aconite. 
If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.00004  mil  for  each  gramme  of  body  weight  of  guinea-pig. 

Metric  Old  form 

♦Aconite,  in  No.  40  powder 1000  Om.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


To  make  about 1000  mils  3  pinta 

Divide  the  powdered  drug  into  three  portions  of  500  Gm.  [old  form 
25  oz.  av.],  300  Gm.  [old  form  15  oz.  av.)  and  200  Gm.  [old  form  10 
oz.  av.],  respectively.  Moisten  the  first  portion  of  the  drug  (500  Gm., 
or  old  form  25  oz.  av.)  with  a  sufficient  quantity  of  a  menstruum,  pre- 
pared by  mixing  3  volumes  of  alcohol  and  1  volume  of  water,  to  render 
it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macerating 
fof  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a  cylin- 
drical percolator  and  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours  and  then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  more  of  the  menstruum. 
Reserve  the  first  200  mils  [old  form  9  fl.  oz.  288  min.]  of  percolate 
and  continue  the  process  until  the  additional  percolate  measures 
1500  mils  [old  form  43^  pints],  the  latter  being  collected  in  successive 
portions  of  300  mils  [old  form  about  14J/2  fl.  oz.]  each. 

Moisten  the  second  portion  of  the  powdered  drug  (300Gm.,or  old 
form  15  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected  in 
the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  directed  for  the 
first  part  of  the  drug,  using  as  a  menstruum  the  several  portions  of 
percolate  from  the  preceding  operation  in  the  order  in  which  they  have 
been  collected,  and,  if  this  be  insufficient, follow  with  some  of  the  original 
menstruum.  Reserve  the  first  300  mils  [old  form  14  fl.  oz.  192  min.] 
of  percolate  and  continue  the  process  until  the  additional  percolate 
measures  800  mils  [old  form  38J^  fl.  oz.],  collecting  the  weaker  perco- 
late in  successive  portions  of  200  mils  [old  form  about  9%  fl.  oz.]  each. 

Moisten  the  third  portion  of  the  powdered  drug  (200  Gm.,  or  old 
form  10  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected 
in  the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating fit  for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  before,  using  as 
menstruum  the  several  portions  of  percolate  from  the  preceding  oper- 
ation in  the  order  in  which  they  have  been  collected,  and,  if  this  be 
insufficient,  follow  with  more  of  the  original  menstruum.  Collect  400 
mils  [old  form  about  19  fl.  oz.]  of  percolate  from  the  third  portion  cf 
the  drug  and  mix  this  percolate  with  the  two  portions  previously 
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reserved.  Assay  a  portion  of  the  mixture  and  then  adjust  its  volume, 
by  the  addition  of  the  menstruum  directed,  so  that  each  100  mils  of 
finished  Fluidextract  contains  0.5  Gm.  of  the  ether-soluble  alkaloids  of 
aconite.    (U.  S.  P.  Type  Process  C.) 

Assay. — From  a  pipette  drop  15  mils  of  Fluidextract  of  Aconite  evenly  over  the  surface 
of  15  Gm.  of  purified  sawdust  (see  Reagents,  Chapter  LXII)  and  evaporate  to  dryness 
at  a  temperature  not  exceeding  75°  C.  (167°  F.).  Transfer  the  mixture  to  a  250-mil  flask, 
add  150  mils  of  ether,  and  proceed  as  directed  under  Belladonna  Radix,  third  line  of  the 
Assay,  modifying  the  process  there  given  by  using  the  ammonia  water  with  a  small 
quantity  of  distilled  water  to  rinse  the  dish  in  which  the  mixture  was  evaporated,  and 
ether  only  in  the  final  shaking  out  of  the  alkaloids. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  64.539  milli- 
grammes of  the  ether-soluble  alkaloids  of  aconite. 

For  an  alternative  method  of  assaying  Fluidextract  of  Aconite  see  Biological  Assays 
(Chapter  LXII). 

Type  Process  C  is  adopted  here  to  avoid  the  use  of  heat  which 
would  rapidly  change  the  Aconitine  to  inert  decomposition  products. 
Any  such  change,  if  it  occurred,  would  not  be  detected  by  the  chemical 
assay  but  would  be  shown  by  the  biological  test  on  the  guinea-pig. 

N.  F.  Preparation. — Linimentum  Aconiti  et  Chloroformi. 

Average  dose. — 1/2  minim  (0.03  mil). 

FLUIDEXTRACTUM   AROMATICUM.     U.    S.     Aromatic   Fluidextract 
[Fldext.  Aromat.     Aromatic  Fluid  Extract] 

Metric  Old  form 

•Aromatic  Powder 1000  Qm.  50  oi.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Divide  the  powdered  drug  into  three  portions  of  500  Gm.  [old  form 
25  oz.  av.],  300  Gm.  [old  form  15  oz.  av.]  and  200  Gm.  [old  form  10  oz. 
av.],  respectively.  Moisten  the  first  portion  of  the  drug  (500  Gm.,  or 
old  form  25  oz.  av.)  with  a  sufficient  quantity  of  alcohol  to  render  it 
evenly  and  distinctly  damp  and  to  maintain  it  so  after  macerating  for 
six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a  cylindrical 
percolator  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours  and  then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  more  of  the  menstruum. 
Reserve  the  first  200  mils  [old  form  9  fl.  oz.  288  min.]  of  percolate  and 
continue  the  process  until  the  additional  percolate  measures  1500  mils 
[old  form  4^  pints],  the  latter  being  collected  in  successive  portions  of 
300  mils  [old  form  about  143^  fl.  oz.]  each. 

Moisten  the  second  portion  of  the  powdered  drug  (300  Gm.,  or  old 
form  15  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected  in 
the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  directed  for  the 
first  part  of  the  drug,  using  as  a  menstruum  the  several  portions  of 
percolate  from  the  preceding  operation  in  the  order  in  which  they  have 
been  collected,  and,  if  this  be  insufficient,  follow  with  some  of  the  origi- 
nal menstruum.    Reserve  the  first  300  mils  [old  form  14  fl.  oz.  192  min.] 
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of  percolate  and  continue  the  process  until  the  additional  percolate 
measures  800  mils  [old  form  about  383^  fl.  oz.],  collecting  the  weaker 
percolate  in  successive  portions  of  200  mils  [old  form  about  93^  fl.  oz.] 
each. 

Moisten  the  third  portion  of  the  powdered  drug  (200  Gm.,  or  old 
form  10  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected  in 
the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating it  for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  before,  using  as 
menstruum  the  several  portions  of  percolate  from  the  preceding  oper- 
ation in  the  order  in  which  they  have  been  collected,  and,  if  this  be 
insufficient,  follow  with  more  of  the  original  menstruum.  Collect  500 
mils  [old  form  V/i  pints]  of  percolate  and  mix  this  with  the  two  por- 
tions previously  reserved  so  as  to  make  1000  mils  [old  form  3  pints]  of 
finished  Fluidextract.     (U.  S.  P.  Type  Process  C.) 

Type  Process  C  has  been  adopted  here  to  avoid  the  use  of  heat 
which  would  volatilize  some  of  the  oils  from  the  aromatic  drugs. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM   ASPIDOSPERMATIS.      U.    S.      Fluidextract  of 

Aspidosperma 
[FIdext.  Aspidosp.     Fluidextract  of  Aspidosperma     Fluidextract  of 

Quebracho] 

Metric  Old  form 

*  Aspidosperma,  in  No.  30  powder 1000  Gm.  50  oi.  av. 

aiycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  amenstruum, 
prepared  by  mixing  110  mils  [old  form  5  fl.  oz.  135  minims]  of  glycerin, 
670  mils  [old  form  32  fl.  oz.  76  minims]  of  alcohol  and  220  mils  [old 
form  10  fl.  oz.  269  minims]  of  water,  to  render  it  evenly  and  distinctly 
damp  and  to  maintain  it  so  after  macerating  for  six  hours  in  a  tightly- 
covered  container.  Then  pack  it  in  a  cylindrical  percolator,  add 
the  remainder  of  the  menstruum  prepared,  and,  when  this  has  just 
disappeared  from  the  surface,  gradually  add  a  mixture  of  2  volumes 
of  alcohol  and  1  volume  of  water,  constantly  maintaining  a  stratum 
of  liquid  above  the  drug.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours,  and  then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  more  of  the  second  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  to1  ■_■ 
fl.  oz.]  of  the  percolate,  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantity  of  the  second  menstruum 
to  obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  B.) 

Average  dose. — 1  fluidrachm  (4  mils). 
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FLUIDEXTRACTUM   AURANTII   AMARI.   U.  S.      Fluidextract  of   Bitter 

Orange    Peel 
[Fldext.  Aurant.  Amar.     Fluidextract  of  Bitter  Orange  Peel] 

Metric  Old  form 

♦Bitter  Orange  Peel,  in  No.  20  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Divide  the  powdered  drug  into  three  portions  of  500  Gm.  [old  form 
25  oz.  av.],  300  Gm.  [old  form  15  oz.  av.]  and  200  Gm.  [old  form  10  oz. 
av.],  respectively.  Moisten  the  first  portion  of  the  drug  (500  Gm.,  or 
old  form  25  oz.  av.)  with  a  sufficient  quantity  of  a  menstruum,  prepared 
by  mixing  3  volumes  of  alcohol  and  1  volume  of  water,  to  render  it 
evenly  and  distinctly  damp  and  to  maintain  it  so  after  macerating  for 
six  hours  in  a  tightty-covered  container.  Then  pack  it  in  a  cylindrical 
percolator  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours  and  then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  more  of  the  menstruum. 
Reserve  the  first  200  mils  [old  form  about  9}^  fl.  oz.]  of  percolate  and 
continue  the  process  until  the  additional  percolate  measures  1500  mils 
[old  form  4^  pints],  the  latter  being  collected  in  successive  portions  of 
300  mils  [old  form  about  143^  fl.  oz.]  each. 

Moisten  the  second  portion  of  the  powdered  drug  (300  Gm.,  or  old 
form  15  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected  in 
the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hour's  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  directed  for  the 
first  part  of  the  drug,  using  as  a  menstruum  the  several  portions  of 
percolate  from  the  preceding  operation  in  the  order  in  which  they  have 
been  collected,  and,  if  this  be  insufficient,  follow  with  some  of  the 
original  menstruum.  Reserve  the  first  300  mils  [old  form  about  14j/£ 
fl.  oz.]  of  percolate  and  continue  the  process  until  the  additional  perco- 
late measures  800  mils  [old  form  about  383^  fl.  oz.],  collecting  the 
weaker  percolate  in  successive  portions  of  200  mils  [old  form  about 
93^  fl.  oz.]  each. 

Moisten  the  third  portion  of  the  powdered  drug  (200  Gm.,  or  old 
form  10  oz.  av.)  with  a  sufficient  quantity  of  the  percolate  collected  in 
the  preceding  operation,  immediately  after  the  reserved  portion,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating it  for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  macerate  and  percolate  as  before,  using  as 

menstruum  the  several  portions  of  percolate  from  the  preceding  oper- 
ation in  the  order  in  which  they  have  been  collected,  and,  if  this  be 
insufficient,  follow  with  more  of  the  original  menstruum.  Colled  500 
mils  [old  form  V/£  pints)  of  percolate  and  mix  this  with  the  two  por- 
tions previously  reserved  >..  :i>  to  make  1000  mils  [old  form  3  pints]  of 
finished  Fluidextract.    (U.  S.  P.  Type  Process  C.) 

N.  F.  Preparation. — Vinum  Rhci  Compoaitum. 
Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM  BELLADONN/E  RADICIS.  U.  S.      Fluidextract 

of   Belladonna   Root 

[Fldext.   Bellad.  Rad.     Fluidextract  of  Belladonna  Root] 

One  hundred  mils  of  Fluidextract  of  Belladonna  Root  yields  not 
less  than  0.405  Gm.  nor  more  than  0.495  Gm.  of  the  alkaloids  of  bella- 
donna root. 

Metric  Old  form 

:i  Belladonna  Root,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  5  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after 
macerating  for  six  hours  in  a  tightly-covered  container.  Then  pack  it 
in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old 
form  383^2  A-  oz.]  of  the  percolate;  recover  the  alcohol  from  the  re- 
mainder and  concentrate  the  residue  to  a  soft  extract  at  a  temperature 
not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion, 
mix  thoroughly  and  assay  a  portion  as  directed  below,  and,  from  the 
result  thus  obtained,  ascertain  by  calculation  the  amount  of  alka- 
loids in  the  remainder  of  the  liquid  and  dilute  this  with  enough  men- 
struum to  make  each  100  mils  of  the  finished  Fluidextract  contain 
0.45  Gm.  of  the  alkaloids  of  belladonna  root.  (U.  S.  P.  Type 
Process  A.) 

Assay. — Introduce  10  mils  of  Fluidextract  of  Belladonna  Root  into  a  separator  and 
add  10  mils  of  distilled  water  and  2  mils  of  ammonia  water.  Completely  extract  the 
alkaloids  by  shaking  out  repeatedly  with  chloroform  and  then  extract  the  alkaloids  from 
the  chloroform  solution  by  shaking  out  repeatedly  with  weak  sulphuric  acid  until  the 
alkaloids  are  completely  removed.  Collect  the  acid  washings  in  a  separator,  add 
ammonia  water  until  the  solution  is  decidedly  alkaline  to  litmus,  and  completely  extract 
the  alkaloids  by  shaking  out  repeatedly  with  chloroform.  Evaporate  the  combined 
chloroform  washings  to  dryness,  dissolve  the  alkaloids  from  the  residue  in  exactly  5  mils 
of  tenth-normal  sulphuric  acid  V.S.  and  titrate  the  excess  of  acid  with  fiftieth-normal 
potassium  hydroxide  V.S.,  using  cochineal  T.S.  as  indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  2S.W2  milli- 
grammes of  the  alkaloids  of  belladonna  root  (see  Proximate  Assays,  Chapter  LXII). 

U.  S.  P.  Preparation. — Linimcntum  Bclladonnae. 
Average  dose. — 1  minim  (0.05  mil). 


FLUIDEXTRACTUM   BUCHU.  U.S.      Fluidextract  of  Buchu 
[Fldext.    Buchu     Fluidextract  of  Buchu] 

Metric  Old  form 

*  Buchu,  in  No.  40  powder 1000  Gm.  50  o».  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.    Then  pack  it  in  a 
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cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  403^ 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  A.) 

N.  F.  Preparation. — Elixir  Buchu. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM    CANNABIS.    U.S.     Fluidextract   of    Cannabis 

[Fldext.  Cannab.     Fluidextracttjm  Cannabis  Indicje,  U.  S.  P.  VIII 

Fluidextract  op  Cannabis] 

When  assayed  biologically  Fluidextract  of  Cannabis  produces  inco- 
ordination when  administered  to  dogs  in  a  dose  of  not  more  than  0.03 
mil  per  kilogramme  of  body  weight. 

Metric  Old  form 

♦Cannabis,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make  about 1000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  40%  fl. 
oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and  con- 
centrate the  residue  to  a  soft  extract  at  a  temperature  not  exceeding 
60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
assay  a  portion  as  directed  below  and  from  the  result  thus  obtained 
adjust  the  volume  of  the  finished  Fluidextract  to  conform  to  the  above 
biological  standard.     (U.  S.  P.  Type  Process  A.) 

Assay. — Proceed  as  directed  under  Biological  Assays  (Chapter  LXII). 
N.  F.  Preparation. — Collodium  Salicylici  Compositum. 
Average  dose. — V/2  minims  (0.1  mil). 

FLUIDEXTRACTUM    CASCAR/E    SAGRAD/€.    U.S.      Fluidextract    of 

Cascara    Sagrada 
[Fldext.  Case.   Saxr.     Pluidbxthactdii  Rhamni  Pubbhxaimb,  U.  S.  P.  VIII 

I  u  !i>i,\  i  k\<  r  ok  Cascara  Saorada) 

trie  OM  form 

♦Cascara  Sajjrada,  in  No.  40  powder 1000  (1m.  50  o*.  av. 

Alcohol 250  mils  12  fl.  oi. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 
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Add  500  mils  [old  form  V/2  pints]  of  boiling  water  to  the  ground 
drug,  mix  thoroughly  and  allow  it  to  macerate  in  a  covered  container 
for  two  hours  in  a  warm  place.  Then  transfer  the  moist  drug  to  a 
tinned  or  enameled  metallic  percolator  and  allow  percolation  to  pro- 
ceed, gradually  adding  boiling  water  until  the  drug  is  exhausted. 
EVaporate  the  percolate  on  a  water  bath  or  steam  bath  to  750  mils 
[old  form  36  fl.  oz.]  and  when  cold  gradually  add  the  alcohol  and,  if 
necessary,  sufficient  water  to  make  the  product  measure  1000  mils  [old 
form  3  pints]  and  mix  thoroughly.    (U.  S.  P.  Type  Process  D.) 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM  CASCARA  SAGRAD/E  AROMATICUM.  U.  S 
Aromatic    Fluidextract   of    Cascara    Sagrada 

[FIdext.  Case.  Sagr.  Arom.     Fluidextractum  Rhamni  Purshianve  Aromat- 
icum,  U.  S.  P.  VIII     Aromatic  Fluidextract  of  Cascara  Sagrada] 

Metric  Old  form 

♦Cascara  Sagrada,  in  No.  40  powder 1000.0  Gm.  50      oz.  av. 

Magnesium  Oxide 125.0  dm.  6      oz.  av.  114  gr. 

Pure  Extract  of  Glycyrrhiza 40.0  Gm.  2      oz.  av. 

Glycerin 200.0  mils  9      fl.  oz.  288  min. 

Alcohol 250.0  mils  12      fl.  oz. 

Benzosulphinide 1.0  Gm.  22      gr. 

Oil  of  Anise 2.5  mils  57      min. 

Oil  of  Cinnamon 0.2  mil  4H  min. 

Oil  of  Coriander 0. 1  mil  2      min. 

Methyl  Salicylate 0.2  mil  4H  min. 

Boiling  Water,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Thoroughly  mix  the  cascara  sagrada  with  the  magnesium  oxide, 
moisten  the  mixture  with  2000  mils  [old  form  6  pints]  of  boiling  water, 
set  it  aside  for  two  hours,  stirring  occasionally,  and  then  pack  it  in  a 
percolator.  Now  pour  on  boiling  water  and  allow  the  percolate  to 
proceed  until  the  drug  is  exhausted.  Evaporate  the  percolate  to  500 
mils  [old  form  XYi  pints]  and  while  yeX,  warm  dissolve  in  it  the  extract 
of  glycyrrhiza.  When  cold,  add  the  glycerin,  then  the  alcohol  in  which 
the  benzosulphinide  and  the  oils  have  been  dissolved,  and  finally  suf- 
ficient water  to  make  the  Fluidextract  measure  1000  mils  [old  form 
3  pints]. 

The  preliminary  treatment  of  the  drug  with  an  alkali  (magnesium 
carbonate)  is  for  the  purpose  of  neutralizing  the  acid  resins  present 
in  cascara  sagrada  to  which  the  bitterness  is  due.  When  these  are 
neutralized  the  drug  becomes  practically  bitterless.  Lime  is  often  used 
instead  of  magnesium  carbonate. 

N.  F.  Preparations. — Elixir  Cascarse  Sagrada;;  Elixir  Cascara?  Sagradae 
Compositum. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM    CIMICIFUQ/E.    U.S.     Fluidextract    of    Cimicifuga 

[FIdext.  Cimicif.     Fluidextract  op  Cimicifuga      Fluidextract  op  Black 
Cohosh     Fluidextract  op  Black  Snakeroot] 

Metric  Old  form 

♦Cimicifuga,  in  No.  40  powder 1000  Gm.  50  oz.  nv. 

Alcohol,  a  sufficient  quantity. 

To  make 1000  mils  3  pints 
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Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  403^ 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].     (U.  S.  P.  Type  Process  A.) 

N.  F.  Preparations. — Elixir  Sodii  Salicylatis  Compositum ;  Syrupus  Cimicifugse 
Compositus. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  CINCHON/E.      U.  S.      Fluidextract  of  Cinchona 
[Fldext.   Cinchon.     Fluidextract  of  Cinchona    Fluidextract  of  Calisaya 

Bark] 

One  hundred  mils  of  Fluidextract  of  Cinchona  yields  not  less  than 
4  Gm.  nor  more  than  5  Gm.  of  the  alkaloids  of  cinchona. 

Metric  Old  form 

'Cinchona,  in  No.  40  powder 1 000  Qm.  50  oz.  av. 

Glycerin, 

Diluted  Hydrochloric  Acid, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims] 
of  glycerin,  100  mils  [old  form  4  fl.  oz.  384  minims]  of  diluted  hydro- 
chloric acid  and  800  mils  [old  form  38  fl.  oz.  192  minims]  of  alcohol,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator,  add  the  remainder  of  the  menstruum  prepared, 
and,  when  this  has  just  disappeared  from  the  surface,  gradually  add  a 
menstruum,  prepared  by  mixing  4  volumes  of  alcohol  and  1  volume  of 
water,  constantly  maintaining  a  stratum  of  liquid  above  the  drug. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours,  and  then  allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  more  of  the  second  menstruum  until  the  drug  IS  exhausted. 
Reserve  the  first  850  mils  [old  form  40- '  2  fl-  oz.]  of  the  percolate,  recover 
the  alcohol  from  the  remainder  and  concentrate  the  residue  to  a  soft 
extract  at  a  temperature  not  exceeding  00°  C.  (140°  F.);  dissolve  this 
in  the  reserved  portion,  mix  thoroughly,  and  assay  a  portion  as  directed 
below,  and,  from  the  result  thus  obtained,  ascertain  by  calculation  the 
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amount  of  alkaloids  in  the  remainder  of  the  liquid,  and  dilute  this  with 
enough  of  the  second  menstruum  to  make  each  100  mils  of  the  fin- 
ished Fluidextract  contain  4.5  Gm.  of  the  total  alkaloids  of  cinchona. 
(U.  S.  P.  Type  Process  B.) 

Assay. — From  a  pipette  drop  5  mils  of  Fluidextract  of  Cinchona  evenly  over  the  sur- 
face of  10  Gm.  of  purified  sawdust  (see  Reagents,  Chapter  LXII)  and  evaporate  it  to 
dryness  at  a  temperature  not  exceeding  80°  C.  (176°  F.).  Transfer  the  mixture  to  a  500- 
mil  flask,  and  proceed  as  directed  under  Cinchona,  second  line  of  the  Assay,  modifying 
the  process  there  given  by  increasing  the  amount  of  ammonia  water  to  10  mils,  using 
this  in  divided  portions  to  rinse  the  dish  in  which  the  mixture  was  evaporated,  and  add- 
ing the  rinsings  to  the  flask. 

The  weight  of  the  residue  is  the  amount  of  total  alkaloids  from  4  mils  of  Fluidextract 
of  Cinchona. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM    COLCHICI    SEMINIS.    U.S.      Fluidextract    of 

Colchicum  Seed 

[Fldext.  Colch.  Sem.     Fluidextract  of  Colchicum  Seed] 

One  hundred  mils  of  Fluidextract  of  Colchicum  Seed  yields  not  less 
than  0.36  Gm.  nor  more  than  0.44  Gm.  of  colchicine. 

Metric  Old  form 

*Colchicum  Seed,  in  No.  40  powder 1000  Gm.  50  or.  av. 

Purified  Petroleum  Benzin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Pack  the  colchicum  seed  in  a  cylindrical  percolator  and  slowly  per- 
colate with  purified  petroleum  benzin  until  a  few  drops  of  the  perco- 
late leave  no  greasy  stain  when  evaporated  on  a  piece  of  filter  paper. 
Reject  the  benzin  solution,  remove  the  powder  from  the  percolator 
and  dry  it  by  exposure  to  the  air. 

Moisten  this  dried  drug  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  2  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  more  menstruum  until 
the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  K)1  _>  11.  oz.] 
of  the  percolate;  recover  the  alcohol  from  the  remainder  and  concen- 
trate the  residue  to  a  soft  extract  at  a  temperature  not  exceeding  tiff 
C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
assay  a  portion  as  directed  below,  and,  from  the  result  thus  obtained, 
ascertain  by  calculation  the  amount  of  alkaloids  in  the  remainder  of 
the  liquid,  and  dilute  this  with  enough  menstruum  to  make  each  100 
mils  of  the  finished  Fluidextract  contain  0.4  Gm.  of  colchicine.  (U. 
S.  P.  Type  Process  A.) 
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Assay. — Introduce  15  mils  of  Fluidextract  of  Colchicum  Seed  into  a  500-mil  flask,  add 
10  mils  of  solution  of  lead  subacetate,  previously  diluted  with  35  mils  of  distilled  water, 
shake  the  mixture  thoroughly,  then  add  240  mils  of  distilled  water,  again  agitate  the 
mixture  and  proceed  as  directed  under  Colchici  Semen,  fifth  line  of  the  Assay. 

N.  F.  Preparation. — Vinum  Colchici  Seminis. 

Average  dose. — 3  minims  (0.2  mil). 

FLUIDEXTRACTUM    DIGITALIS.    U.S.     Fluidextract    of    Digitalis 
[Fldext.   Digital.     Fluidextract  op  Digitalis] 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be 
greater  than  0.0006  mil  of  the  Fluidextract,  or  the  equivalent  in  Fluid- 
extract  of  0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body  weight 
of  frog. 

Metric  Old  form 

♦Digitalis,  in  No.  30  powder 1000  dm.  50  o».  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  5  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  more  menstruum  until  the  drug  is  exhausted.  Reserve  the 
first  850  mils  [old  form  40}-^  fl.  oz.]  of  the  percolate;  recover  the  alco- 
hol from  the  remainder  and  concentrate  the  residue  to  a  soft  extract 
at  a  temperature  not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the 
reserved  portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity 
of  the  menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P. 
Type  Process  A.) 

Assay. — For  a  method  of  assaying  Fluidextract  of  Digitalis  see  Biological  Assays 
(Chapter  LXII). 

Average  dose. — 1  minim  (0.05  mil). 

FLUIDEXTRACTUM    ERGOT/E.   U.S.     Fluidextract   of   Ergot 
[Fldext.  Ergot.     Fluidextkact  op  Ergot    Secalis  Cornuti  Extractum 

Fluidum,  P.  I.] 

Metric  Old  form 

♦Ergot,  recently  ground  and  in  No.  40  powder.  .  .        1000  Gm.  50  oi.  av. 

Hydrochloric  Acid, 
Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  20  mils  fold  form  tiiO  minims]  of  hydro- 
ohlorio  acid  and  980  mils  [old  form  47  fl.  oz.  20  minims]  of  diluted 
alcohol,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so 
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after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator,  add  the  remainder  of  the  menstruum 
prepared,  and,  when  this  has  just  disappeared  from  the  surface,  grad- 
ually add  diluted  alcohol,  constantly  maintaining  a  stratum  of  liquid 
above  the  drug.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours,  and  then  allow  the  percolation  to  pro- 
ceed slowly,  gradually  adding  more  of  the  second  menstruum  until 
the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  40^  fl.  oz.] 
of  the  percolate,  recover  the  alcohol  from  the  remainder  and  concen- 
trate the  residue  to  a  soft  extract  at  a  temperature  not  exceeding 
60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
and  finally  add  a  -sufficient  quantity  of  the  second  menstruum  to 
obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  B.) 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM    ERIODICTYI.    U.  S.     Fluidextract    of    Eriodictyon 

[FIdext.    Eriodict.     Fluidextract  of  Eriodictyon     Fluidextract  of 

Yerba  Santa] 

Metric  Old  form 

*Eriodictyon,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  4  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old 
form  381^  fi.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  re- 
mainder and  concentrate  the  residue  to  a  soft  extract  at  a  temperature 
not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion, 
mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum 
to  obtain  1000  mils  [old  form  3  pints].     (U.  S.  P.  Type  Process  A.) 

N.  F.  Preparations.— Elixir  Eriodictyi  Arouiaticum;  Syrupus  Eriodictyi  Aro- 
maticus. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   EUCALYPTI.     U.   S.     Fluidextract   of   Eucalyptus 
[FIdext.  Eucalypt.    Fluidextract  of  Eucalyptus) 

Metric  Old  form 

♦Eucalyptus,  in  No.  30  powder 1000  Om.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pinu 

35 
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Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old 
form  383^2  A-  ozJ  of  the  percolate;  recover  the  alcohol  from  the  re- 
mainder and  concentrate  the  residue  to  a  soft  extract  at  a  temperature 
not  exceeding  60°  C.  (140°  F) ;  dissolve  this  in  the  reserved  portion,  mix 
thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum 
to  obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  A.) 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  FRANGUL/E.  U.  S.     Fluidextract  of  Frangula 

[FIdext.  Frangul.     Fluidextract  of  Frangula     Fluidextract  of 
Buckthorn  Bark] 

Metric  Old  form 

♦Frangula,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol 250  mils  12  fl.  oz. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Add  500  mils  of  boiling  water  to  the  ground  drug,  mix  thoroughly 
and  allow  it  to  macerate  in  a  covered  container  for  two  hours  in  a  warm 
place.  Then  transfer  the  moist  drug  to  a  tinned  or  enameled  metallic 
percolator  and  allow  percolation  to  proceed,  gradually  adding  boiling 
water  until  the  drug  is  exhausted.  Evaporate  the  percolate  on  a  water 
bath  or  steam  bath  to  750  mils  [old  form  36  fl.  oz.]  and  when  cold  add 
the  alcohol  and,  if  necessary,  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  3  pints],  and  mix  thoroughly.  (U.  S.  P. 
Type  Process  D.) 

N.  F.  Preparations. — Elixir  Catharticum  Compositum;  Syrupus  Sennae  Com- 
positus. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  GELSEMII.  U.  S.     Fluidextract  of  Gelsemium 
[FIdext.  Qelsem.     Fluidextract  of  Gelsemium] 

Metric  Old  form 

♦flelsemlum,  in  No.  40  powder 1000  Gm.  50  o*.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  I  volumes  of  alcohol  and  1  volume  of 
water,  <•>  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so 
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after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old 
form  403^2  fh  oz-l  of  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved 
portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  A.) 

N.  F.  Preparation. — Elixir  Sodii  Salicylates  Compositum. 

Average  dose. — Yi  minim  (0.03  mil). 

FLUIDEXTRACTUM    GENTIAN/E.    U.S.     Fluidextract    of    Gentian 
[Fldext.  Gentian.     Fluidextract  of  Gentian] 

Metric  Old  form 

♦Oentian,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted 
alcohol  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old 
form  403^2  A-  oz-]  of  the  percolate;  recover  the  alcohol  from  the  re- 
mainder and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  men- 
struum to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  Proc- 
ess A.) 

N.  F.  Preparations. — Elixir  Gentianae;  Elixir  Gentianae  et  Ferri;  Elixir  Gentiana' 
et  Ferri  Phosphatis;  Elixir  Gentianae  Glycerinatum. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM    GLYCYRRHIZ/C.    U.S.     Fluidextract   of 

Glycyrrhiza 
[Fldext.  Glycyrrh.     Fluidextract  of  Glycyrrhiza     Fluidextract  op 

Licorice] 

Metric  Old  form 

*Olycyrrhiza,  in  No.  20  powder 1000  Qm.  50  o«.  av 

Alcohol 250  mils  12  fl.  01. 

Ammonia  Water, 

Chloroform  Water, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pint* 
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Mix  300  mils  [old  form  about  14}/£  fl.  oz.]  of  ammonia  water  with 
2700  mils  [old  form  about  8  pints  lj^  fl.  oz.]  of  chloroform  water  and 
moisten  the  glycyrrhiza  with  a  sufficient  quantity  of  the  mixture;  pack 
it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  of  the 
same  menstruum  until  the  glycyrrhiza  is  exhausted.  Reserve  the  first 
500  mils  [old  form  1}^  pints]  of  the  percolate  and  evaporate  the 
remainder  on  a  water  bath  to  a  soft  extract;  dissolve  this  in  the  reserve 
portion  and  add  enough  water  to  make  the  product  measure  750  mils 
[old  form  36  fl.  oz.].  A  few  drops  of  ammonia  water  may  be  added  if 
necessary  to  facilitate,  solution.  Now  gradually  add  the  alcohol,  allow 
the  product  to  stand  for  seven  days  in  a  stoppered  container,  then 
decant  the  clear  liquid,  filter  the  remainder  and  wash  the  residue  on 
the  filter  with  enough  of  a  mixture  of  1  volume  of  alcohol  and  3  volumes 
of  water  to  make  the  Fluidextract  measure  1000  mils  [old  form  3  pints]. 

U.  S.  P.  Preparations. — Elixir  Glycyrrhiza: ;  Syrupus  Sarsaparillac  Compositus. 
N.  F.  Preparations. — -Elixir  Glycyrrhiza)  Aquosum;  Elixir  Glycyrrhiza)  Aromati- 
cura;  Elixir  Taraxaci  Compositum;  Syrupus  Ciraicifuga)  Compositus. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    GRANATI.    U.  S.      Fluidextract   of    Pomegranate 
[Fldext.  Granat.     Fluidextract  of  Pomegranate! 

Metric  Old  form 

♦Pomegranate,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims] 
of  glycerin,  500  mils  [old  form  \x/i  pints]  of  alcohol  and  400  mils  [old 
form  19  fl.  oz.  96  minims]  of  water,  to  render  it  evenly  and  distinctly 
damp  and  to  maintain  it  so  after  macerating  for  six  hours  in  a  tightly- 
covered  container.  Then  pack  it  in  a  cylindrical  percolator,  add  the 
remainder  of  the  menstruum  prepared,  and  when  this  has  just  disap- 
peared from  the  surface,  gradually  add  diluted  alcohol,  constantly 
maintaining  a  stratum  of  liquid  above  the  drug.  When  the  liquid 
is  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
ly  covered  the  percolator,  macerate  for  forty-eight  hours,  and 
then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
of  the  second  menstruum  until  the  drug  is  exhausted.  Reserve  the 
mils  [old  form  lo1  _>  II.  oz.]  of  the  percolate,  recover  the  alcohol 
from  the  remainder  and  concentrate  the  residue  to  a  soft  extract  at  a 
temperature no1  exceeding 60° C.  1 1  10°  F.);  dissolve  this  in  the  reserved 
portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the 
second  menstruum  to  obtain  looo  mils  [old  form  •'!  pints].  (U.  S.  P. 
Type  Process  15.) 

Average  dose.-  30  minims  (2  mils). 
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FLUIDEXTRACTUM   GRINDELI^E.    U.S.     Fluidextract   of   Grindelia 
[Fldext.  Grindel.     Fluidextract  of  Grindelia] 

Metric  Old  form 

*Grindelia,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403^2  A-  oz.]  of  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  men- 
struum to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  Proc- 
ess A.) 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    GUARAN/E.    U.S.     Fluidextract    of    Guarana 
[Fldext.  Guaran.     Fluidextract  op  Guarana] 

One  hundred  mils  of  Fluidextract  of  Guarana  yields  not  less  than  3.6 
Gm.  nor  more  than  4.4  Gm.  of  caffeine. 

Metric  Old  form 

*(iuarana,  in  No.  GO  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  800  mils 
[old  form  38^  A-  oz.]  of  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  00°  C.  (140°  F.);  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  assay  a  portion  as  directed  below,  and,  from  the 
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result  thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloid 
in  the  remainder  of  the  liquid  and  dilute  this  with  enough  menstruum 
to  make  each  100  mils  of  the  finished  Fluidextract  contain  4  Gm.  of 
caffeine.    (U.  S.  P.  Type  Process  A.) 

Assay. — Introduce  5  mils  of  Fluidextract  of  Guarana  into  a  separator,  add  1  mil  of 
ammonia  water,  and  shake  out  the  alkaloid  with  chloroform  until  completely  extracted 
as  shown  by  testing  with  iodine  T.S.  Evaporate  the  combined  chloroform  solutions  to 
dryness  and  dissolve  the  residue  in  20  mils  of  distilled  water  with  the  aid  of  heat.  Allow 
this  to  cool,  filter  it  into  a  separator  and  wash  the  container  and  filter  with  several  small 
portions  of  distilled  water,  adding  the  rinsings  to  the  liquid  in  the  separator.  Then 
6hake  out  the  alkaloid  with  chloroform  until  completely  extracted,  as  shown  by  testing 
with  iodine  T.S.,  evaporate  the  combined  chloroform  solutions  and  dry  the  residue  to 
constant  weight  at  80°  C.  (176°  F.).  The  weight  represents  the  alkaloid  in  5  mils  of 
Fluidextract  of  Guarana  (see  Proximate  Assays,  Chapter  LXII). 

N.  F.  Preparation. — Elixir  Guaranae. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    HYDRASTIS.      U.    S.      Fluidextract    of    Hydrastis 
[Fldext.   Hydrast.     Fluidextract  of  Hydrastis    Fluidextract  of  Golden 

Seal] 

One  hundred  mils  of  Fluidextract  of  Hydrastis  yields  not  less  than  1.8 
Gm.  nor  more  than  2.2  Gm.  of  the  ether-soluble  alkaloids  of  hydrastis. 

Metrio  Old  form 

♦Hydrastis,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Qlycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


Tomakeabout 1000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims]  of 
glycerin,  600  mils  [old  form  28  fl.  oz.  384  minims]  of  alcohol,  and  200 
mils  [old  form  9  fl.  oz.  288  minims]  of  water,  to  render  it  evenly  and 
distinctly  damp  and  to  maintain  it  so  after  macerating  for  six  hours 
in  a  tightly-covered  container.  Then  pack  it  in  a  cylindrical  percola- 
tor, add  the  remainder  of  the  menstruum  prepared,  and,  when  this  has 
just  disappeared  from  the  surface,  gradually  add  a  menstruum,  pre- 
pared by  mixing  2  volumes  of  alcohol  and  1  volume  of  water,  con- 
stantly maintaining  a  stratum  of  liquid  above  the  drug.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice 
and.  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hour.-,  and  then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing more  of  the  second  menstruum  until  the  drug  is  exhausted, 
rve  tlir  first  750  mils  [old  form  36  fl.  oz.]  of  the  percolate,  recover 
the  alcohol  from  the  remainder  and  concentrate  the  residue  to  a  soft 

extract  a1  •■!  temperature  not  exceeding  60°  C.  (140°  F.);  dissolve  this 
in  tin-  reserved  portion,  mix  thoroughly,  assay  .-i  portion  as  directed 
below,  and,  from  the  result  thus  obtained,  ascertain  by  calculation  the 
amount  <>f  alkaloids  in  the  remainder  of  the  liquid  and  dilute  this  with 
enough  <>f  the  second  menstruum  to  make  each  100  mils  of  the  finished 
Fluidextract  contain  2  Gm.  of  the  ether-soluble  alkaloids  of  hydrastis. 
(U.  S.  P.  Type  Process  B.) 
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Assay. — Proceed  as  directed  under  Fluidextr actum  Belladonna:  Radicis,  modifying  the 
process  there  given  by  using  5  mils  of  Fluidextract  of  Hydrastis  instead  of  10  mil-  of 
the  fluidextract  of  belladonna  root  and  using  only  ether  as  the  immiscible  solvent 
throughout  the  assay.  Dry  the  residue  to  constant  weight  at  100°  C.  (212°  !•'.;,  instead 
of  titrating  it.  The  weight  represents  the  amount  of  ether-soluble  alkaloids  in  5  mils  of 
the  Fluidextract  of  Hydrastis. 

N.  F.  Preparation. — Mistura  Rhei  Alkalina. 
Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM   HYOSCYAMI.   U.S.     Fluidextract  of   Hyoscyamus 
[Fldext.   Hyosc.      Fluid  Extract  of  Hyoscyamus   Fluidextract  of  Henbane] 

One  hundred  mils  of  Fluidextract  of  Hyoscyamus  yields  not  less  than 
0.055  Gm.  nor  than  0.075  Gm.  of  the  alkaloids  of  hyoscyamus. 

Metric  Old  form 

♦Hyoscyamus,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after 
macerating  for  six  hours  in  a  tightly-covered  container.  Then  pack 
it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old 
form  403^  fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder 
and  concentrate  the  residue  to  a  soft  extract  at  a  temperature  not 
exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix 
thoroughly,  assay  a  portion  as  directed  below,  and,  from  the  result 
thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloids  in  the 
remainder  of  the  liquid  and  dilute  this  with  enough  menstruum  to 
make  each  100  mils  of  the  finished  Fluidextract  contain  0.065  Gm.  of 
the  alkaloids  of  hyoscyamus.    (U.  S.  P.  Type  Process  A.) 

Assay. — Proceed  as  directed  under  Fluidextraclum  Belladonna:  Radicis,  modifying  the 
process  there  given  by  using  25  mils  of  the  Fluidextract  of  Hyoscyamus  in  place  of  10 
mils  of  fluidextract  of  belladonna  root,  and  before  titrating  treating  the  residue  twice 
with  5  mils  of  ether  and  evaporating  to  dryness  each  time. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  total  alkaloids  of  hyoscyamus. 

Average  dose. — 3  minims  (0.2  mil). 

FLUIDEXTRACTUM    IPECACUANH/E.    U.S.     Fluidextract    of    Ipecac 
[Fldext.   Ipecac.     Fluid  Extract  of  Ipecac] 

One  hundred  mils  of  Fluidextract  of  Ipecac  yields  not  less  than  1.8 
Gm.  nor  more  than  2.2  Gm.  of  the  ether-soluble  alkaloids  of  ipecac. 

Metric  Old  form 

♦Ipecac,  in  No.  60  powder 1 000  Gm.  50  oi.  nv. 

Diluted  Hydrochloric  Acid, 

Alcohol, 

Water,  each,  a  suffioient  quantity, 


To  make  about 1000  mils  3  pints 
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Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims]  of 
diluted  hydrochloric  acid,  200  mils  [old  form  9  fl.  oz.  288  minims]  of 
alcohol  and  200  mils  [old  form  9  fl.  oz.  288  minims]  of  water,  to  render 
it  evenly  and  distinctly  damp  and  to  maintain  it  so  after  macerating 
for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a  cylin- 
drical percolator,  add  the  remainder  of  the  menstruum  prepared,  and 
when  this  has  just  disappeared  from  the  surface,  gradually  add  a 
menstruum,  prepared  by  mixing  2  volumes  of  alcohol  and  3  volumes 
of  water,  constantly  maintaining  a  stratum  of  liquid  above  the  drug. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours,  and  then  allow  the  percolation  to  proceed  slowly,  gradu- 
ally adding  more  of  the  second  menstruum  until  the  drug  is  exhausted. 
Reserve  the  first  800  mils  [old  form  383^  fl.  oz.]  of  the  percolate,  recover 
the  alcohol  from  the  remainder  and  concentrate  the  residue  to  a  soft 
extract  at  a  temperature  not  exceeding  60°  C.  (140°  F.);  dissolve  this 
in  the  reserved  portion,  mix  thoroughly,  and  assay  a  portion  as  directed 
below,  and,  from  the  result  thus  obtained,  ascertain  by  calculation  the 
amount  of  alkaloids  in  the  remainder  of  the  liquid  and  dilute  this  with 
enough  of  the  second  menstruum  to  make  each  100  mils  of  the  finished 
Fluidextract  contain  2  Gm.  of  the  ether-soluble  alkaloids  of  ipecac. 
(U.  S.  P.  Type  Process  B.) 

Assay. — From  a  pipette  drop  10  mils  of  Fluidextract  of  Ipecac  evenly  over  the  surface 
of  10  Gm.  of  purified  sawdust  (see  Reagents,  Chapter  LXII),  and  evaporate  it  to  dry- 
ness at  a  temperature  not  exceeding  80°  C.  (176°  F.).  Transfer  the  impregnated  saw- 
dust to  a  250  mil  flask  and  add  100  mils  of  ether.  Rinse  the  dish  in  which  the  mixture 
was  evaporated  with  6  mils  of  ammonia  water,  previously  diluted  with  an  equal  volume 
of  water,  used  in  several  portions,  and  add  the  rinsings  to  the  flask.  Stopper  the  flask 
and  shake  it  vigorously  every  few  minutes,  during  two  hours.  Now  add  15  mils  of 
distilled  water,  again  shake  the  flask  well,  and  when  the  sawdust  has  subsided  decant 
50  mils  of  the  ether  solution,  representing  5  mils  of  the  Fluidextract.  Completely 
extract  the  alkaloids  from  this  solution  by  shaking  out  with  weak  sulphuric  acid.  Col- 
lect the  acid  washings  in  a  separator;  add  ammonia  water  until  the  solution  is  decidedly 
alkaline  to  litmus,  and  completely  extract  the  alkaloids  by  shaking  out  repeatedly  with 
ether.  Evaporate  the  combined  ether  washings  to  dryness,  dissolve  the  alkaloid  from 
the  residue  in  exactly  10  mils  of  tenth-normal  sulphuric  acid  V.S.  and  titrate  the  i 
of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  cochineal  T.S.  being  used  as 
indicator  (see  Proximate  Assays,  Chapter  LXII). 

I.  i'h  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  24  milli- 
grammes of  the  ether-soluble  alkaloids  of  ipecac. 

U.  S.  P.  Preparation. — Syrupus  Ipecacuanha). 

N.  F.  Preparations. — Mistura  Rhci  Composite;  Syrupus  Asari  Conipositus;  Syr- 
upus CuniciiugEB  CompositusjTinctura  Ipecacuanha}  et  Opii;  Vinum  Ipecacuanha. 
Average  dose. — Expectorant,  1  minim  (0.05  mil). 

FLUIDEXTRACTUM    LOBELI/C.    U.S.      Fluidextract    of    Lobelia 
[Fldext.  Lobel.    Fluid  Extract  of  Lobblia] 

Metric  (  Mil  form 

"■Lobelia,  in  No.  30  powder 1 000  Gm.  50  oi.  av. 

Acetic  Acid, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pint! 

Moisten  the  powdered  drug  with  a  sufficienl  quantity  of  a  menstruum 
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prepared  by  mixing  50  mils  [old  form  2  fl.  oz.  192  minims]  of  acetic 
acid,  500  mils  [old  form  V/2  pints]  of  alcohol,  and  450  mils  [old  form 
21  fl.  oz.  288  minims]  of  water,  to  render  it  evenly  and  distinctly  damp 
and  to  maintain  it  so  after  macerating  for  six  hours  in  a  tightly-covered 
container.  Then  pack  it  in  a  cylindrical  percolator,  add  the  remainder 
of  the  menstruum  prepared,  and  when  this  has  just  disappeared  from 
the  surface,  gradually  add  diluted  alcohol,  constantly  maintaining  a 
stratum  of  liquid  above  the  drug.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours,  and  then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  more  of  the  second 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  40}^  fl.  oz.]  of  the  percolate,  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  second 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  B.) 

Average  dose. — 23^  minims  (0.15  mil). 


FLUIDEXTRACTUM  NUCIS  VOMIC/E.  U.  S.      Fluidextract  of  Nux 

Vomica 
[Fldext.  Nuc.  Vom.     Fluid  Extract  of  Nux  Vomica] 

One  hundred  mils  of  Fluidextract  of  Nux  Vomica  yields  not  less  than 
2.37  Gm.  nor  more  than  2.63  Gm.  of  the  alkaloids  of  nux  vomica. 

Metric  Old  form 

*Nux  Vomica,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old  form  381  •_> 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not.  exceeding 
60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
assay  a  portion  as  directed  below,  and,  from  the  result  thus  obtained, 
ascertain  by  calculation  the  amount  of  alkaloids  in  the  remainder  of 
the  liquid  and  dilute  this  with  enough  menstruum  to  make  each 
100  mils  of  the  finished  Fluidextract  contain  2.5  Gm.  of  the  alkaloids 
of  nux  vomica.    (U.  S.  P.  Type  Process  A.) 
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Assay. — Proceed  as  directed  under  Fluidextractum  Belladonna  Radicis,  using  10  mils 
of  Fluidextract  of  Nux  Vomica,  modifying  the  process  there  given  by  dissolving  the 
alkaloidal  residue  in  10  mils  of  tenth-normal  sulphuric  acid  V.S.  instead  of  5  mils. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  36.42  milli- 
grammes of  the  alkaloids  of  nux  vomica. 

Average  dose. — 1  minim  (0.05  mil). 

FLUIDEXTRACTUM  PILOCARPI.  U.  S.      Fluidextract  of  Pilocarpus 

[Fldext.  PiJocarp.     Fluid  Extract  of  Pilocarpus     Fluidextract  of 

Jaborandi] 

One  hundred  mils  of  Fluidextract  of  Pilocarpus  yields  not  less  than 
0.55  Gm.  nor  more  than  0.65  Gm.  of  the  alkaloids  of  pilocarpus. 

Metric  Old  form 

♦Pilocarpus,  in  No.  30  powder 1000  Gm.  50  o».  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  2  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  macer- 
ating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old  form  38^ 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.)  ;  dissolve  this  in  the  reserved  portion,  mix  thoroughly, 
assay  a  portion  as  directed  below,  and,  from  the  result  thus  obtained, 
ascertain  by  calculation  the  amount  of  alkaloids  in  the  remainder  of 
the  liquid  and  dilute  this  with  enough  menstruum  to  make  each 
100  mils  of  the  finished  Fluidextract  contain  0.6  Gm.  of  the  alkaloids 
of  pilocarpus.    (U.  S.  P.  Type  Process  A.) 

Assay. — From  a  pipette  drop  15  mils  of  Fluidextract  of  Pilocarpus  evenly  over  the 
surface  of  15  Gm.  of  purified  sawdust  (see  Reagents,  Chapter  LXII),  and  evaporate  it 
to  dryness  on  a  water  bath.  Transfer  the  mixture  to  a  L'.r>(>  mil  flask,  add  150  mils  of 
chloroform,  and  proceed  as  directed  under  Belladonna:  Radix,  third  line  of  the  Assay, 
beginning  with  the  word  "Stopper,"  modifying  the  process  there  given  by  increasing  the 
amount  of  ammonia  water  to  6  mils,  mixed  with  5  mils  of  distilled  water,  which  is  to  lie 
used,  in  divided  portions,  to  rinse  the  dish  in  which  the  mixture  was  evaporated,  the 
rinsings  being  added  to  the  mixture  in  the  flask;  the  100  mils  of  chloroform  solution 
must  Be  drawn  off  from  the  bottom  of  the  flask. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  corresponds  to  20.815  milligrammes  of 
the  alkaloids  of  pilocarpus. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM  PODOPHYLLI.  U.  S.     Fluidextract  of  Podophyllum 
[Fldext.  Podophyll.     Fluid  Extract  of  PODOPHYLLUM] 

Metric  Old  form 

♦Podophyllum,  in  No.  40  powder 1000  Gm.  50  oi.  av. 

Alcohol,  a  sufficient  quantity 

To  make •  000  mils  3  pints 
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Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol 
to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after 
macerating  for  six  hours  in  a  tightly-covered  container.  Then  pack 
it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old 
form  403/2  A-  °z-]  °f  the  percolate;  recover  the  alcohol  from  the  remain- 
der and  concentrate  the  residue  to  a  soft  extract  at  a  temperature  not 
exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix 
thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  Process  A.) 

Average  dose. — 8  minims  (0.5  mil). 

FLUIDEXTRACTUM   RHEI.  U.S.     Fluidextract  of   Rhubarb 
[Fldext.  Rhei      Fluid  Extract  of  Rhubarb] 

Metric  Old  form 

♦Rhubarb,  in  No.  30  powder 1 000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  4  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after 
macerating  for  six  hours  in  a  tightly-covered  container.  Then  pack 
it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form 
403^2  A-  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder 
and  concentrate  the  residue  to  a  soft  extract  at  a  temperature  not 
exceeding  60°  C.  (140°  F.),  dissolve  this  in  the  reserved  portion,  mix 
thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  Process  A.) 

U.  S.  P.  Preparation. — Syrupus  Rhei. 

N.  F.  Preparations. — Elixir  Catharticum  Composituin;  Mistura  Rhei  Alkalina; 
Mistura  Rhei  Composita;  Syrupus  Senna;  Compositus;  Vinum  Rhei  Compositum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   ROS/C.   U.S.      Fluidextract  of   Rose 
[Fldext.  Rosa.-     Fluid  Extract  of  Rose] 

Metric  Old  form 

*Red  Rose,  in  No.  20  powder 1 000  Gm.  50  oi.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 


666  ALCOHOLIC  LIQUIDS 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  menstruum 
prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin, 
500  mils  [old  form  1^2  pint]  of  alcohol  and  400  mils  [old  form  19  fl.  oz. 
96  minims]  to  render  it  evenly  and  distinctly  damp  and  to  maintain 
it  so  after  macerating  for  six  hours  in  a  tightly-covered  container. 
Then  pack  it  in  a  cylindrical  percolator,  add  the  remainder  of  the 
menstruum  prepared,  and  when  this  has  just  disappeared  from  the 
surface,  gradually  add  diluted  alcohol,  constantly  maintaining  a 
stratum  of  liquid  above  the  drug.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours,  and  then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  more  of  the  second 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  4034  A-  oz.]  of  the  percolate,  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  second 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  B.) 

U.  S.  P.  Preparation. — Mel  Rosae. 
N.  F.  Preparation. — Syrupus  Rosae. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    SABAL.   U.S.      Fluidextract   of   Sabal 
[Fldext.  Sabal     Fluid  Extract  of  Sabal     Fluidextract  of  Saw  Palmetto] 

Metric  Old  form 

*Sabal,  in  No.  20  powder 1 000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum 
prepared  by  mixing  4  volumes  of  alcohol  and  1  volume  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after 
macerating  for  six  hours  in  a  tightly-covered  container.  Then  pack 
it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolatioo  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  firsl  850  mils  [old 
form  id1  j  fl.  oz.]  of  the  percolate;  recover  the  alcohol  Prom  the  re- 
mainder and  concentrate  the  residue  to  a  rofl  extract  a1  a  temperature 
not  exceeding  60°  C.  (140°  F.)j  dissolve  this  in  the  reserved  port  ion, 

mix  thoroughly,  and  finally  add  a  sullicient  quantity  of  the  menstruum 

to  obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  A.) 
Average  dose.     15  minims  (1  mil), 
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FLUIDEXTRACTUM   SARSAPARILL/C.  U.S.      Fluidextract  of 

Sarsaparilla 

[FIdext.  Sarsap.     Fluid  Extract  of  Sarsaparilla] 

Metric  Old  form 

♦Sarsaparilla,  in  No.  .20  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted 
alcohol  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  havh  g 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Th(  n 
allow  the  percolation  to  proceed  slowly,  gradually  adding  more  men- 
struum until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old 
form  403/2  A-  oz.]  of  the  percolate;  recover  the  alcohol  from  the  re- 
mainder and  concentrate  the  residue  to  a  soft  extract  at  a  temperature 
not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion 
mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum 
to  obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  A.) 

U.  S.  P.  Preparation. — Syrupus  Sarsaparilla:  Compositua. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM    SARSAPARILL/E    COMPOSITUM.    U.  S. 

Compound  Fluidextract  of  Sarsaparilla 
[FIdext.  Sarsap.  Co.     Compound  Fluid  Extract  of  Sarsaparilla] 

Metric  Old  form 

♦Sarsaparilla,  No.  20  powder 750  Gm.  37  oz.  av.  242  gr. 

Glycyrrhiza,  in  No.  20  powder 120  Gm.  6  oz.  av.      4  Kr 

Sassafras,  in  No.  30  powder 100  Qm.  4  oz.  av.  440  gr. 

Mezereum,  in  No.  30  powder 30  Qm.  1  oz.  av.  218  gr. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Moisten  the  powdered  drugs  with  a  sufficient  quantity  of  a  men- 
struum prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims] 
of  glycerin,  500  mils  [old  form  V/2  pints]  of  alcohol  and  100  mils 
[old  form  19  fl.  oz.  96  minims]  of  water,  to  render  it  evenly  and  dis- 
tinctly damp  and  to  maintain  it  so  after  macerating  for  six  hours  in 
a  tightly-covered  container.  Then  pack  it  in  a  cylindrical  percolator, 
add  the  remainder  of  the  menstruum  prepared,  and  when  this  has 
just  disappeared  from  the  surface,  gradually  add  diluted  alcohol, 
constantly  maintaining  a  stratum  of  liquid  above  the  drug.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  Lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eighl 
hours,  and  then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  more  of  the  second  menstruum  until  the  drug  is  exhausted. 
Reserve  the  first  850  mils  [old  form  40^2  A-  oz.]  of  the  percolate,  recover 
the  alcohol  from  the  remainder  and  concentrate  the  residue  to  a  soft 


558 


ALCOHOLIC  LIQUIDS 


extract  at  a  temperature  not  exceeding  60°  C.  (140°  F.);  dissolve  this 
in  the  reserved  portion,  mix  thoroughly,  and  finally  add  a  sufficient 
quantity  of  the  second  menstruum  to  obtain  1000  mils  [old  form  3 
pints].  (U.  S.  P.  Type  Process  B.) 
Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  SCILL^C.     U.   S.     Fluidextract  of  Squill 
[Fldext.  Scill.     Fluid  Extract  of  Squill] 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.0006  mil  of  Fluidextract,  or  the  equivalent  in  Fluidextract  of 
0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body  weight  of  frog. 


♦Squill,  in  No.  20  powder 

Diluted  Alcohol, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make. 


Metric 
1000  0m. 


1000  mils 


Old  form 
50  oz.  av. 


3  pints 


Mix  2000  mils  [old  form  6  pints]  of  alcohol  with  1000  mils  [old  form 
3  pints]  of  water,  moisten  the  squill  thoroughly  with  sufficient  of  the 
mixture  and  allow  it  to  macerate  for  two  hours  in  a  tightly-covered 
container.  Then  transfer  it  to  a  percolator,  shake  it  down  evenly 
without  packing,  and  pour  on  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
composed  of  2  volumes  of  alcohol  and  1  volume  of  water.  When  the 
percolate  measures  1000  mils  [old  form  3  pints]  close  the  lower  orifice 
and  macerate  the  drug  twelve  hours  before  continuing  the  percolation. 
Then  collect  a  second  1000  mils  [old  form  3  pints]  of  percolate,  again 
interrupt  the  percolation,  macerate  for  twelve  hours  and  then  con- 
tinue the  percolation  until  the  total  percolate  measures  5000  mils 
[old  form  15  pints].  Recover  the  alcohol  from  the  percolate  at  as  low 
a  temperature  as  possible  and  then  concentrate  t  he  residue  to  a  volume 
measuring  800  mils  [old  form  38^  fl.  oz.].  When  the  residue  is  cold, 
add  slowly,  with  continuous  agitation,  2000  mils  [old  form  6  pints]  of 
alcohol  and  set  the  mixture  aside  in  a  tightly-stoppered  container  for 
twelve  hours.  Decant  the  supernatant  liquid  from  the  syrupy  layer, 
filter  the  decanted  liquid  and  wash  the  syrupy  residue  with  two  por- 
tions of  300  mils  [old  form  about  143^2  A.  oz.]  each  of  a  mixture  of  4 
volumes  of  alcohol  and  1  volume  of  water,  passing  the  washings 
through  the  filter  into  the  previously  collected  alcoholic  liquid.  Re- 
duce the  combined  alcoholic  liquids  to  800  mils  [old  form  about  38}  2 
fl.  oz.]  by  distillation  and  finally  add  enough  diluted  alcohol  to  make 
the  finished  Fluidextract  measure  1000  mils  [old  form  3  pints]. 

Assay. — For  a  method  of  assaying  Fluidextract  of  Squill  see  Biological  Assays  (Chap- 
ter LXII). 

U.  S.  P.  Preparation. — ByTUpufl  Scilla'  ( 'mnpositus. 
N.  F.  Preparation. — Mistura  Pectorulis,  Stokes. 

Average  dose. — 1)/£  minims  (0.1  mil). 
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FLUIDEXTRACTUM  SENEG/E.  U.  S.     Fluidextract  of  Senega 
[Fldext.  Seneg.     Fluid  Extract  of  Senega] 

Metric  Old  form 

♦Senega,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Ammonia  Water, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pjnta 

Mix  2000  mils  [old  form  6  pints]  of  alcohol  with  1000  mils  [old 
form  3  pints]  of  water,  and,  having  moistened  the  powder  with  suf- 
ficient of  this  mixture,  pack  it  in  a  cylindrical  percolator  and  add 
enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  menstruum,  composed  of  a  mixture  of  2  volumes  of  alco- 
hol and  1  volume  of  water,  until  the  drug  is  exhausted.  Reserve  the 
first  800  mils  [old  form  383^  fl.  oz.]  of  the  percolate  and  evaporate  the 
remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  liquid  and 
then  gradually  add  ammonia  water  until  the  product  is  faintly  alka- 
line and  possesses  a  slight  odor  of  ammonia.  Finally  add  enough  of 
the  menstruum  to  make  the  Fluidextract  measure  1000  mils  [old  form 
3  pints]. 

U.  S.  P.  Preparations. — Syrupus  Scillae  Compositus;  Syrupus  Senegae. 

N.  F.  Preparations. — Mistura  Pectoralis,  Stokes;  Syrupus  Cimicifugae  Composi- 
tus. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  SENN/E.  U.S.     Fluidextract  of  Senna 
[Fldext.    Senn.     Fluid  Extract  op  Senna] 

Metric  Old  form 

♦Alexandria  Senna,  in  No.  40  powder 1000  Qm.  50  or.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  menstruum, 
prepared  by  mixing  1  volume  of  alcohol  and  2  volumes  of  water,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  mac- 
erating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in 
a  cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  800  mils  [old  form  38^  2 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 00°  C.  (140°  F.)j  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  Process  A.) 
U.  S.  P.  Preparations. — Syrupus  Sarsaparillae  Compositus;  Syrupus  Senna\ 
N.  F.  Preparations. — Filixir  Cascara>  Sagrada?  Compositum;  Elixir  Cat  hart  iemn 
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Compositum ;  Syrupus  Ficorum  Compositus;  Syrupus  SennaD  Aromaticus;  Syrupus 
Senna  Compositus. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM  SPIQELI/E,    U  S.      Fluidextract    of    Spigelia 
[FIdext.  Spigel.     Fluid  Extract  of  Spigei.i  \     i u  iokxtkact  of  Pink  Root] 

Metric  Old  form 

*Spigelia,  in  No.  40  powder i  000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted 
alcohol  to  render  it  evenly  and  distinct  1}T  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403^  fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved 
portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  A.) 

Average  dose. — 1  fluidrachm  (5  mils). 

FLUIDEXTRACTUM   STAPHISAQRI/E.   U.  S       Fluidextract  of 

Staphisagria 

[FIdext.  Staphisag.     Fluid  Extract  of  Staphisagria     Fluidextract  of 

Stavesacre] 

Metric  Old  form 

*StaphisaKria,  in  No.  20  powder 1000  Qm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  mac- 
crating  for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in  a 
cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
droj)  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  firsl  850  mils  [old  form  in'-j 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing (in  C.  (140°  F.)l  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  Bufficienl  quantity  of  the  menstruum  to 
obtain  L000  mils  [old  form  :',  pints].  (U.  8.  P.  Type  Process  A.i  The 
oil  which  separates  in  the  freshly  prepared  Fluidextrad  may  he  re- 
moved by  chilling  and  filtering  the  cold  Fluidextract  through  a  filter 
moistened  wii h  alcohol. 
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FLUIDEXTRACTUM  STILLINGI/C.  U.  S.      Fluidextract  of  Stillingia 
[Fldext.  Stilling.     Fluid  Extract  of  Stillingia] 

Metric  Old  form 

♦Stillingia,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  diluted 
alcohol  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403^  fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved 
portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  A.) 

N.  F.  Preparation. — Elixir  Corydalis  Compositum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    SUMBUL.    U.S.      Fluidextract    of    Sumbul 
[Fldext.  Sumbul     Fluid  Extract  of  Sumbul  Fluidextract  of  Musk  Root] 

Metric  Old  form 

♦Sumbul,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pintB 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  4  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403^2  A-  oz.]  °f  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  ;it  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.);  dissolve  this  in  the  reserved 
portion,  mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  A.) 

Average  dose. — 30  minims  (2  mils). 
36 
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FLUIDEXTRACTUM    TARAXACI.     U.    S.     Fluidextract   of    Taraxacum 
[  FIdext.  Tarax.    Fluid  Extract  of  Taraxacum    Fluidextract  of  Dandelion] 

Metric  Old  form 

♦Taraxacum,  in  No.  30  powder 1000  dm.  50  oi.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims]  of 
glycerin,  500  mils  [old  form  13^  pints]  of  alcohol  and  400  mils  [old  form 
19  fl.  oz.  96  minims]  of  water,  to  render  it  evenly  and  distinctly  damp 
and  to  maintain  it  so  after  macerating  for  six  hours  in  a  tightly-covered 
container.  Then  pack  it  in  a  cylindrical  percolator,  add  the  remainder 
of  the  menstruum  prepared,  and  when  this  has  just  disappeared  from 
the  surface,  gradually  add  diluted  alcohol,  constantly  maintaining  a 
stratum  of  liquid  above  the  drug.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours,  and  then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  more  of  the  second 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403^2  A-  oz-l  °f  the  percolate,  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.) ;  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  sec- 
ond menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  B.) 

N.  F.  Preparations. — Elixir  Gentianae  Glycerinatum ;  Elixir  Taraxaci  Compositum . 

Average  dose. — 23^  fluidrachms  (10  mils). 


FLUIDEXTRACTUM  TRITICI.  U.  S.     Fluidextract  of 

Triticum 

[FIdext.  Tritic.     Fluid  Extract  of  Triticum  Fluidextract  of  Couch  Grabs] 

Metric  Old  form 

♦Triticum,  finely  cut J  000  Gm.  50  o».  av. 

Alcohol 200  mils  9  fl.  ob.    288  min. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Add  500  mils  [old  form  1 3^  pints]  of  boiling  water  to  the  ground 
drug,  mix  thoroughly  and  allow  it  to  macerate  in  a  covered  container 
for  two  hours  in  a  warm  place.  Then  transfer  the  moist  drug  to  a 
tinned  <>r  enameled  metallic  percolator  and  allow  percolation  to  pro- 
ceed, gradually  adding  boiling  water  until  the  drug  is  exhausted. 
Evaporate  the  percolate  on  a  water  bath  or  steam  bath  to  800  mils  [old 
form  383^2  A-  oz.]  and  when  cold  add  the  alcohol  and,  if  necessary, 
sufficient  water  to  make  the  product  measure  1000  mils,  and  mix 
thoroughly.    (U.  S.  P.  Type  Process  D.) 

Average  dose. — 23^  fluidrachms  (10  mils). 
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FLUIDEXTRACTUM  UV/E  URSI.     U    S.      Fluidextract  of  Uva  Ursi 
[Fldext.  Uvae  Ursi    Fluid  Extract  of  Uva  Ursi] 

Metric  Old  form 

*Uva  Ursi,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Qlycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  100  mils  [old  form  4  fl.  oz.  384  minims]  of 
glycerin,  300  mils  [old  form  14  fl.  oz.  192  minims]  of  alcohol  and  500 
mils  [old  form  lj/2  pints]  of  water,  to  render  it  evenly  and  distinctly 
damp  and  to  maintain  it  so  after  macerating  for  six  hours  in  a  tightly- 
covered  container.  Then  pack  it  in  a  cylindrical  percolator,  add  the 
remainder  of  the  menstruum  prepared,  and,  when  this  has  just  disap- 
peared from  the  surface,  gradually  add  a  menstruum,  prepared  by 
mixing  1  volume  of  alcohol  and  2  volumes  of  water,  constantly  main- 
taining a  stratum  of  liquid  above  the  drug.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours,  and  then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  of  the  second 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  800  mils 
[old  form  383^  fl.  oz.]  of  the  percolate,  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.) ;  dissolve  this  in  the  reserved  por- 
tion, mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  second 
menstruum  to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type 
Process  B.) 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM   VERATRI   VIRIDIS.   U.S.     Fluidextract  of 
Veratrum   Viride 

[Fldext.  Verat.  Vir.     Fluid  Extract  of  Veratrum  Viride   Fluidextract  of 

Green  Hellebore] 

Metric  Old  form 

*Veratrum  Viride,  in  No.  40  powder 1000  Qm.  60  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol,  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  mac- 
erating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in 
a  cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  40}/^ 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantitv  of  the  menstruum  to 
obtain  1000  mils  [old  form  3  pints].    (U.  S.  P.  Type  Process  A.) 

Average  dose. — V/2  minims  (0.1  mil). 
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FLUIDEXTRACTUM  VIBURNI  PRUNIFOLII.  U.  S.      Fluidextract  of 
Viburnum  Prunifolium 
[Fldext.  Viburn.  Prun.     Fluid  Extract  of  Viburnum  Prunifolium   Fluid- 
extract  of  Black  Haw] 

Metric  Old  form 

*  Viburnum  Prunifolium,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pint3 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  2  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 
menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  40}^  A-  oz-]  °f  the  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  soft  extract  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.) ;  dissolve  this  in  the  reserved  portion, 
mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum 
to  obtain  1000  mils  [old  form  3  pints].  (U.  S.  P.  Type  ProoessA.) 

N.  F.  Preparation. — Elixir  Viburni  Prunifolii. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM   XANTHOXYLI.  U.S.     Fluidextract   of 

Xanthoxylum 

[Fldext.  Xanthox.     Fluid  Extract  of  Xanthoxylum     Fluidextract  of 

Prickly  Ash 

Metric  Old  form 

♦Xanthoxylum,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  a  men- 
struum, prepared  by  mixing  3  volumes  of  alcohol  and  1  volume  of 
water,  to  render  it  evenly  and  distinctly  damp  and  to  maintain  it  so, 
after  macerating  for  six  hours  in  a  tightly-covered  container.  Then 
pack  it  in  a  cylindrical  percolator  and  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.    When  the  liquid 

begins  to  drop  from  the  percolator,  close  the  lower  orifice,  :md,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 

Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  more 

menstruum  until  the  drug  is  exhausted.  Reserve  the  first  850  mils 
[old  form  403/2  A-  <)Z-1  of  <'ir  percolate;  recover  the  alcohol  from  the 
remainder  and  concentrate  the  residue  to  a  sofl  extinct  at  a  tempera- 
ture not  exceeding  (10°  < ).  (140°  P.)j  dissolve  this  in  the  reserved  portion, 
mix  thoroughly,  and  finally  add  a  sufficient  quantity  of  the  menstruum 
to  obtain  1000  mils  [old  form  3  pintsj.  (U.  S.  P.  Type  Process  A.) 

N.  F.  Preparation. — Elixir  Corydalis  Compositura. 
Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM   ZINGIBERIS.     U.  S.      Fluidextract  of  Ginger 
[Fidext.  Zingib.     Fluid  Extract  of  Ginger] 

Metric  Old  form 

'"Jamaica  Ginger,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Moisten  the  powdered  drug  with  a  sufficient  quantity  of  alcohol  to 
render  it  evenly  and  distinctly  damp  and  to  maintain  it  so,  after  mac- 
erating for  six  hours  in  a  tightly-covered  container.  Then  pack  it  in 
a  cylindrical  percolator  and  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  more  menstruum 
until  the  drug  is  exhausted.  Reserve  the  first  850  mils  [old  form  403^ 
fl.  oz.]  of  the  percolate;  recover  the  alcohol  from  the  remainder  and 
concentrate  the  residue  to  a  soft  extract  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.);  dissolve  this  in  the  reserved  portion,  mix  thor- 
oughly, and  finally  add  a  sufficient  quantity  of  the  menstruum  to 
obtain  1000  mils.     (U.  S.  P.  Type  Process  A). 

U.  S.  P.  Preparation. — Syrupus  Zingiberis. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM    ADONIDIS.    N.  F.      Fluidextract   of    Adonis 
[Fidext.  Adonid.] 

Metric  Old  form 

Adonis,  in  No.  30  powder 1000  Qm.  50  or.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using  a  mixt- 
ure of  3  volumes  of  alcohol  and  1  volume  of  water  as  the  menstruum. 

Average  dose. — 2  minims  (0.125  mil). 


FLUIDEXTRACTUM  ALETRIDIS.    N.  F.      Fluidextract  of   Aletris 
[Fidext.   Aletrid.] 

Metric  Old  form 

Aletris,  in  No.  30  powder 1000  Gm.  50  o*.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A   (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

N.  F.  Preparation. — Elixir  Vibumi  Opuli  Compositum. 

Average  dose. — 30  minims  (2  mils). 


566  ALCOHOLIC  LIQUIDS 

FLUIDEXTRACTUM    ANGELIC/E    RADICIS.      N.    F.     Fluidextract 

of  Angelica  Root 

[Fldext.  Angel.  Rad.] 

Metric  Old  form 

Angelica  Root,  in  No.  30  powder 1000  Qra.  50  os.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  APII  FRUCTUS.  N.  F.      Fluidextract  of  Celery 

Fruit 
[Fldext.  Apii  Fruct.] 

Metric  Old  form 

Celery  Fruit,  in  No.  40  powder 1000  Qm.  60  oi.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pinta 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 

in  order  to  remove  any  separated  oil,  after  permitting  the  fluid- 
extract  to  stand,  filter  it  through  an  alcohol-wetted  filter,  rejecting 
the  final  few  mils  remaining  on  the  filter  with  the  oil. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    APOCYNI.    N.  F.      Fluidextract   of   Apocynum 
[Fldext.    Apocyn.] 

Metric  Old  form 

Apocynum,  in  No.  30  powder 1000  Qm.  50  oi.  av. 

Qlycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pinto 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  600  mils 
[old  form  28  fl.  oz.  384  minims]  of  alcohol,  and  300  mils  [old  form  14 
fl.  oz.  192  minims]  of  water  as  Menstruum  I,  and  a  mixture  of  3  vol- 
umes of  alcohol  and  2  volumes  of  water  as  Menstruum  II. 

Assay. — For  a  method  <■(  auaying  Fluidextract  <>f  Apocynum  see  Biological  A ss&ys, 
Digitalu  group  (Chapter  I. XII). 

Average  dose. — 12  minims  (0.75  mil). 

(  \  tiTiON. — It  has  been  stated  that  the  absorption  of  Apocynum 
in  the  gastro-intestinal  tract  is  uncertain  and  irregular.  To  avoid  an 
accumulation  <»f  the  drug  or  toxic  action,  the  physician  should  care- 
fully  guard  the  dosage  and  determine  in  each  case  the  tolerance  of  the 
patient. 
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FLUIDEXTRACTUM  ARALI/E.  N.  F.      Fluidextract  of  Aralia 
[Fldext.  Aral.] 

Metric  Old  form 

Aralia,  in  No.  30  powder 1000  dm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pinta 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the  men- 
struum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM   ARNIC/E.    N.  F.      Fluidextract  of   Arnica 
[Fldext.    Arnic] 

Metric  Old  form 

Arnica,  in  No.  20  powder 1000  Om.  50  oz.  ar. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

Average  dose. — 13^  minims  (0.1  mil). 


FLUIDEXTRACTUM    ASCLEPIADIS.    N.  F.      Fluidextract    of    Asclepias 

[Fldext.  Asclepiad.] 

Metric  Old  form 

Asclepias,  in  No.  30  powder 1 000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    BAPTISI/E.    N.  F.      Fluidextract    of    Baptisia 
[Fldext.    Baptis.] 

Metric  Old  form 

Baptisia,  in  No.  30  powder 1000  Om.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using  a 
mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM  BERBERIDIS.  N.  F.      Fluidextract  of  Berberis 

(U  S.P.VIII) 

[Fldext.    Berberid.] 

Metric  Old  form 

Berberis,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    BOLDI.    N.  F.      Fluidextract   of    Boldo 

[Fldext.  Boldi] 

Metric  Old  form 

Boldo,  in  No.  20  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 

Average  dose. — 8  minims  (0.5  mil). 


FLUIDEXTRACTUM   BUCHU  COMPOSITUM.   N.  F.  Compound 

Fluidextract  of  Buchu 

[Fldext.  Buchu  Co.] 

Metric  Old  form 

Buchu,  in  No.  40  powder 625  Gm.  31  oz.  av.    30  gr. 

Cubeb,  in  No.  40  powder 125  Gm.  6  oz.  av.  1 14  gr. 

Juniper  Berries,  in  No.  20  powder 125  Gm.  6  oz.  av.  Ill  gr. 

Uva  Ursi,  in  No.  40  powder 125  Gm.  G  oz.  av.  114  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using  a 
mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

N.  F.  Preparation.— Elixir  Buchu  Compositum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  CALENDUL/E.   N.  F.      Fluidextract  of  Calendula 

[Fldext.  Calend.] 

M'  trie  Old  form 

Calendula,  in  No.  20  powder 1000  Gm.  50  oz.  av. 

Alcohol,  :i  sufficient  quantity, 


1 ,,  make loon  mils  3  pints 

Prepare  a  Fluidextracl   by  Type  Process  A  (sec  page  521),  using 
alcohol  as  the  menstruum. 
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FLUIDEXTRACTUM    CALUMB/E.    X.  F.      Fluidextract   of   Calumba 

(U.S.P.  VIII) 

[Fldext.    Calumb.] 

Metric  Old  form 

Calumba,  in  No.  20  powder 1 000  Gm.  50  oz  av 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  800 
mils  [old  form  38  fl.  oz.  192  minims]  of  alcohol  and  100  mils  [old  form 
4  fl.  oz.  384  minims]  of  water  as  Menstruum  I,  and  a  mixture  of  4 
volumes  of  alcohol  and  1  volume  of  water  as  Menstruum  II. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  CASTANET.  N.  F.      Fluidextract  of  Chestnut 

Leaves 

[Fldext.  Castan.] 

Metric  Old  form 

Castanea,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Glycerin 100  mils  4  fl.  oz.    384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Pour  5000  mils  [old  form  15  pints]  of  boiling  water  upon  the  powder, 
allow  it  to  macerate  two  hours,  then  express  the  liquid,  transfer  the 
residue  to  a  percolator,  and  pour  water  upon  it  until  the  powder  is 
practically  exhausted.  Evaporate  the  united  liquids,  on  a  water 
bath,  to  2000  mils  [old  form  6  pints],  allow  it  to  cool,  and  add  600  mils 
[old  form  28  fl.  oz.  384  minims]  of  alcohol.  When  the  insoluble  matter 
has  subsided,  separate  the  clear  liquid,  filter  the  remainder,  evaporate 
the  united  liquids  to  700  mils  [old  form  33  fl.  oz.  288  minims],  allow  it  to 
cool,  add  the  glycerin,  and,  lastly,  enough  alcohol  to  make  the  Fluid- 
extract  measure  1000  mils  [old  form  3  pints]. 

Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM   CATARI/E.    N.  F.      Fluidextract   of   Catnep 
[Fldext.  Catar.] 

Metric  Old  form 

Catnep,  in  No.  40  powder 1000  Gm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  4  volumes  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 


570  ALCOHOLIC  LIQUIDS 

FLUIDEXTRACTUM    CAULOPHYLLI.    N.  F.     Fluidextract   of 
Caulophyllum 

[Fldext.  Caulophyl.] 

Metric  Old  form 

Caulophyllum,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1  000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 8  minims  (0.5  mil). 


FLUIDEXTRACTUM  CHIMAPHIL>£.  N.  F.      Fluidextract  of  Chimaphila 

U.  s.  P.  VIII) 

[Fldext.  Chimaphil.J 

Metric  Old  form 

Chimaphila,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract    by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    CHIONANTHI.     N.    F.     Fluidextract    of 

Chionanthus 

[Fldext.  Chionanth.] 

Metric  Old  form 

Chionanthus,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM   CHIRAT^E.   N.  F.      Fluidextract  of  Chirata 

(U.S. P.  VIII) 
[Fldext.    Chirat.] 

Metric  Old  form 

Chirata,  in  No.  30  powder 1000  dm.  60  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare   a    Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM   CINCHON/E  AQUOSUM.   N.  F.      Aqueous 

Fluidextract  of  Cinchona 

[FIdext.   Cinchon.   Aq.] 

One  hundred  milliliters  of  Aqueous  Fluidextract  of  Cinchona  yields 
not  less  than  4.5  Gm.  nor  more  than  5.5  Gm.  of  the  alkaloids  of  cin- 
chona and  not  less  than  12  per  cent,  of  alcohol,  by  volume. 

Metric  Old  form 

Red  Cinchona,  in  No.  40  powder 1000  Gm.  50  ox.  av. 

Hydrochloric  Acid 30  mils  l  fl.  oi.  211  min. 

Glycerin 125  mils  6  fl.  oi. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1 000  mils  3  pints 

Mix  the  hydrochloric  acid  and  glycerin  with  5000  mils  [old  form 
15  pints]  of  water  and  moisten  the  powder  with  350  mils  [old  form  16 
fl.  oz.  384  minims]  of  the  mixture.  Pack  the  moistened  drug  in  a 
cylindrical  percolator,  pour  on  additional  menstruum,  and,  when  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly  until  the  drug  is  practi- 
cally exhausted,  first  using  the  remainder  of  the  menstruum  prepared 
above  and  then  a  sufficient  quantity  of  water. 

Reserve  the  first  700  mils  [old  form  33  fl.  oz.  288  minims]  of  the 
percolate,  and  evaporate  the  remainder  to  400  mils  [old  form  about 
19  fl.  oz.]  at  a  temperature  not  exceeding  80°  C.  (176°  F.);  then  add 
the  reserved  portion  and  continue  the  evaporation  until  the  mixed 
liquid  measures  700  mils  [old  form  33  fl.  oz.  288  minims]. 

Assay  5  mils  of  this  liquid  as  directed  below  and,  from  the  result  thus 
obtained,  ascertain  by  calculation  the  amount  of  total  cinchona  alka- 
loids in  the  remainder  of  the  liquid  and  add  enough  water  and  alcohol 
to  make  the  finished  Fluidextract  contain  12  per  cent.,  by  volume,  of 
absolute  alcohol,  and  5  Gm.  of  the  total  alkaloids  of  cinchona  in  each 
100  mils. 

Assay. — From  a  pipette  drop  5  mils  of  Aqueous  Fluidextract  of  Cinchona  evenly  over 
the  surface  of  10  Gm.  of  purified  sawdust  and  evaporate  it  to  dryness  at  a  temperature 
not  exceeding  80°  C.  (176°  F. ).  Transfer  the  mixture  to  a500-mil  flask  and  add  200  mils  of 
a  mixture  of  chloroform,  1  volume,  and  ether,  2  volumes.  Stopper  the  flask,  shake  it  well, 
and  let  it  stand  ten  minutes.  Then  rinse  the  dish  with  10  mils  of  ammonia  water  in 
divided  portions,  adding  the  rinsings  to  the  flask,  shake  the  flask  frequently  for  one  hour, 
and,  when  it  has  settled,  decant  160  mils  of  the  solution,  representing  4  mils  of  the  Fluid- 
extract.  Filter  it  through  a  pledget  of  purified  cotton  into  a  separator,  and  rinse  both 
cylinder  and  cotton  with  ether.  Completely  extract  the  alkaloids  from  the  chloroform- 
ether  solution  by  shaking  out  repeatedly  with  weak  sulphuric  acid.  Collect  the  acid 
solutions  in  a  separator,  add  ammonia  water  until  the  solution  is  distinctly  alkaline  to 
litmus,  and  completely  extract  the  alkaloids  by  shaking  out  repeatedly  with  chloroform. 
Filter  each  portion  of  chloroform  as  it  comes  from  the  separator  through  a  pledget  of 
purified  cotton  into  a  tared  flask,  and  wash  the  funnel  and  cotton  with  chloroform. 
Evaporate  off  the  chloroform,  add  5  mils  of  alcohol  to  the  residue,  and  again  evaporate. 
Repeat  the  evaporation  with  alcohol  and  dry  the  residue  at  100°  C.  (212°  F.)  to  i  in- 
stant weight.  The  weight  will  be  the  amount  of  total  alkaloids  from  4  mils  of  the  Fluid- 
extract. 

Determine  the  percentage  of  alcohol  by  the  method  given  in  the  U.  S.  Pharmacopoeia 
IX  (see  Chapter  LXII). 

Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM    COCILLAN/E.    N.  F.     Fluidextract   of    Cocillana 
[Fldext.  Cocillan.] 

Metric  Old  form 

Cocillana,  in  No.  20  powder 1000  Gm.  50  02.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   COFFE/E.   N.  F.     Fluidextract  of   Coffee 
[Fldext.  Coff.     Fltjidextractum  Coffee  Tost«,  N.  F.  Ill] 

Metric  Old  form 

Coffee,  in  No.  20  powder 1 000  dm.  50  o*.  av. 

Qlycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  65  mils  [old  form  3  fl.  oz.  57  minims]  of  glycerin,  250  mils 
[old  form  12  fl.  oz.]  of  alcohol,  685  mils  [old  form  32  fl.  oz.  423  minims] 
of  water,  as  Menstruum  I  and  a  mixture  of  1  volume  of  alcohol  and 
3  volumes  of  water  as  Menstruum  II. 

Average  dose. — 30  minims  (2  mils) 


FLUIDEXTRACTUM   COLCHICI    CORMI.    N.  F.      Fluidextract   of 
Colchicum  Corm 

[Fldext.  Colch.  Corm] 

One  hundred  milliliters  of  Fluidextract  of  Colchicum  Corm  yields  not 
loss  than  0.31  Gm.  nor  more  than  0.39  Gm.  of  colchicine. 

Motric  Old  form 

Colchicum  Corn,  in  Mo.  40  powder 1000  Gm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  as  modified  for  assayed 
fluidextraets  (see  page  521),  using  a  mixture  of  2  volumes  of  alcohol 
and  1  volume  of  water  as  the  menstruum.  Moisten  the  powdered 
drug  with  350  mils  [old  form  lO1/^  fl.  oz.]  of  this  mixture. 

After  dissolving  the  soft  extract  in  the  reserve,  assay  15  mils  of  this 
liquid  as  directed  below  and,  from  the  result  thus  obtained,  ascertain 
by  calculation  the  amount  of  colchicine  in  the  remainder  of  the  liquid 
and  add  sufficient  menstruum  to  make  the  finished  Fluidextract 
contain  0.35  Gm.  of  colchicine  in  each  100  mils. 
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Assay. — Introduce  15  mils  of  Fluidextract  of  Colchicum  Conn  into  a  500-mil  flask, 
add  10  mils  of  solution  of  lead  subacetate,  previously  diluted  with  35  mils  of  distilled 
water,  shake  the  mixture  thoroughly,  then  add  240  mils  of  distilled  water  and  again  agi- 
tate the  mixture.  Weigh  the  flask  and  contents,  and  digest  the  mixture  at  from  60°  to 
70°  C.  (140°  to  158°  F.)  for  three  hours,  with  occasional  agitation.  Cool,  add  distilled 
water  to  restore  the  original  weight  and  filter  off  200  mils.  Add  0.75  Gin.  of  sodium 
phosphate  to  the  clear  filtrate,  shake  the  mixture  frequently  during  half  an  hour,  and 
filter  off  100  mils  representing  5  mils  of  the  Fluidextract.  Shake  out  the  alkaloid  from 
the  filtrate  with  chloroform  until  completely  extracted,  as  shown  by  testing  with  iodine 
T.S.  in  place  of  the  usual  mercuric  potassium  iodide  T.S.,  and  evaporate  the  chloroform 
solution,  adding  about  1  mil  of  alcohol  and  again  evaporating.  Repeat  this  operation 
once  more  and  dry  the  residue  to  constant  weight  at  100°  C.  (212°  F.).  To  this  weighed 
residue  contained  in  a  flask  add  5  mils  of  approximately  tenth-normal  sulphuric 
acid  V.S.  and  5  mils  of  distilled  water  and  heat  the  mixture  for  ten  minutes  to 
70°  C.  (158°  F.).  Now  filter  the  liquid  through  a  pledget  of  purified  cotton,  and  wash 
the  flask  and  cotton  with  distilled  water,  rejecting  the  filtrate  and  washings  and  remov- 
ing as  much  of  the  water  from  the  cotton  as  possible.  Dissolve  any  insoluble  residue 
that  may  remain  on  the  cotton  by  washing  it  first  with  a  little  alcohol  and  then  with 
ether;  collect  the  alcohol-ether  washings  in  the  flask,  evaporate,  and  dry  the  residue  to 
constant  weight  at  100°  C.  (212°  F.).  Deduct  this  weight  from  the  weight  of  residue 
previously  obtained.  The  difference  will  be  the  weight  of  colchicine  obtained  from  5  mils 
of  Fluidextract  of  Colchicum  Corm. 

Average  dose. — 3  minims  (0.2  mil). 

FLUIDEXTRACTUM  CONDURANGO.   N.  F.      Fluidextract  of 

Condurango 

[Fldext.  Condurango] 

Metric  Old  form 

Condurango,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM   CONII.  N.  F      Fluidextract  of  Conium 

(U.S. P.  VIII) 
[Fldext.  Conii] 

One  hundred  milliliters  of  Fluidextract  of  Conium  yields  not  less  than 
0.35  Gm.  nor  more  than  0.45  Gm.  of  coniine. 

Metric  Old  form 

Conium,  in  No.  40  powder 1000  Gm.  50  oi.av. 

Acetic  Acid, 

Alcohol,  each,  a  sufficient  quantity, 


To  make  about 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  C  as  modified  for  assayed 
fluidextracts  (see  page  524),  using  first  a  mixture  of  20  mils  [old  form 
460  minims]  of  acetic  acid  and  980  mils  [old  form  47  fl.  oz.  19  minims] 
of  diluted  alcohol  as  the  menstruum  and  continuing  with  diluted 
alcohol. 

Assay  10  mils  of  this  liquid  as  directed  below,  and,  from  the  result 
thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloid  in  the 
remainder  of  the  liquid.  Add  to  this  enough  menstruum  to  make  the 
finished  Fluidextract  contain  0.4  Gm.  of  coniine  in  each  100  mils. 
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Assay. — Transfer  10  mils  of  Fluidextract  of  Conium  by  means  of  a  graduated  pipette 
to  an  evaporating  dish.  Add  5  drops  of  diluted  hydrochloric  acid  and  evaporate  to  about 
3  mils.  Transfer  this  liquid  to  a  separator,  rinse  the  dish  with  a  few  drops  of  distilled 
water,  and  shake  the  liquid  with  25  mils  of  purified  petroleum  benzin.  When  the  liquids 
have  separated,  reject  the  benzin  solution,  and  repeat  the  extraction  with  two  more 
portions  of  purified  petroleum  benzin,  rejecting  the  benzin  solutions  each  time.  Then 
add  to  the  aqueous  portion  a  slight  excess  of  sodium  carbonate  and  extract  the  alkaline 
fluid  with  successive  portions  of  purified  petroleum  benzin  until  the  alkaloid  is  entirely 
removed.  Filter  the  benzin  washings  from  the  alkaline  solution,  add  to  the  filtrate  from 
a  burette  5  mils  of  tenth-normal  sulphuric  acid  V.S.  and  shake  the  liquids  together. 
Evaporate  off  the  benzin  layer  at  a  gentle  heat,  and  titrate  the  excess  of  acid  present 
with  fiftieth-normal  potassium  hydroxide  V.S.,  using  cochineal  T.S.  or  methyl  red  T.S 
as  indicator.  Each  milliliter  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds 
to  0.0127  Gm.  of  confine. 

Average  dose. — 3  minims  (0.2  mil). 


FLUIDEXTRACTUM   CONVALLARIA   FLORUM.    N.  F.     Fluidextract 

of  Convallaria  Flowers 

[Fldext.  Conval.  Flor.    Fluidextractum  Convallarle,  N.  F.  Ill] 

Metric  Old  form 

Convallaria  Flowers,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 8  minims  (0.5  mil). 


FLUIDEXTRACTUM  CONVALLARI/E  RADICUS.  N.  F.     Fluidextract 

of  Convallaria   Root 

[Fldext.   Conval.   Rad.] 

Metric  Old  form 

Convallaria  Root,  in  No.  30  powder 1000  Gm.  60  o*.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 8  minims  (0.5  mil). 


FLUIDEXTRACTUM  COPTIS.   N.  F      Fluidextract  of  Coptis 
[Fldext.  Copt.] 

Motrir  Old  form 

Coptis,  in  No.  40  powder 1000  Om.  50  o».  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Typo  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

Average  dose.— 30  minims  (2  mils). 
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FLUIDEXTRACTUM  CORNI.   N.  F.      Fluidextract  of  Cornus 
[Fldext.  Cornij 

Metric  Old  form 

Cornus,  in  No.  30  powder 1000  Om.  50  oi.  av. 

Glycerin, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  150  mils  [old  form  7  fl.  oz.  96  minims]  of  glycerin  and  850 
mils  [old  form  40  fl.  oz.  384  minims]  of  diluted  alcohol  as  Menstruum  I 
and  diluted  alcohol  as  Menstruum  II. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  CORYDALIS.  N.  F.      Fluidextract  of  Corydalis 
[Fldext.  Corydal.] 

Metric  Old  form 

Corydalis,  in  No.  20  powder 1000  Om.  50  m.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

N.  F.  Preparation. — Elixir  Corydalis  Compositum. 

Average  dose. — 10  minims  (0.65  mil). 


FLUIDEXTRACTUM    CUBEB^E.    N.  F.     Fluidextract    of    Cubeb 

(U.S.P.  VIII) 

[Fldext.  Cubeb.] 

Metric  Old  form 

Cubeb,  in  No.  30  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  CYPRIPEDII.   N.  F.      Fluidextract  of  Cypripedium 

(U.S  P.  VIII) 
[Fldext.  Cypriped.] 

Metric  Old    form 

Cypripedium,  in  No.  40  powder 1000  Om.  50  oi.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM    DAMIAN/E.    N.  F.      Fluidextract  of    Damiana 
[Fldext.  Damian.     Fluidextracttjm  Turners,  N.  F.  Ill] 

Metric  Old  form 

Damiana,  in  No.  30  powder 1000  Qm.  50  02  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    DIOSCORE/E.    N.  F.      Fluidextract  of   Dioscorea 

[Fldext.  Dioscor.] 

Metric  Old  form 

Dioscorea,  in  No.  30  powder 1000  Qm.  50  o*.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM    DROSER/E.    N.  F.      Fluidextract    of    Drosera 
[Fldext.   Droser.] 

Metric  Old  form 

Drosera,  in  No.  30  powder 1000  Qm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  DULCAMAR/E.  N.  F.      Fluidextract  of  Bittersweet 

[Fldext.  Dulcam.] 

Metric  Old  form 

Bittersweet,  in  No.  30  powflcr 1000  Om.  50  ot.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract    by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  (lie  menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 
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FLUIDEXTRACTUM  ECHINACE/E.   N.  F.      Fluidextract  of  Echinacea 

[Fldext.  Echin.] 

Metric  Old  form 

Echinacea,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   EUONYMI.   N.  F.      Fluidextract  of  Euonymus 

(U.S.P.  VIII) 

[Fldext.  Euonym.] 

Metric  Old  form 

Euonymus,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using  a 
mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the  men- 
struum and  reserving  the  first  800  mils  [old  form  383^  fl.  oz.]  of  the 
percolate. 

Average  dose. — 8  minims  (0.5  mil). 

Caution. — It  has  been  stated  that  the  absorption  of  Euonymus  in 
the  gastro-intestinal  tract  is  uncertain  and  irregular.  To  avoid  an 
accumulation  of  the  drug  or  toxic  action,  the  physician  should  carefully 
guard  the  dosage  and  determine  in  each  case  the  tolerance  of  the  patient. 

FLUIDEXTRACTUM  EUPATORII.  N.  F.      Fluidextract  of  Eupatorium 

(U.S.P.  VIII) 
[Fldext.  Eupator.] 

Metric  Old  form 

Eupatorium,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old 
form  383^  fl.  oz.]  of  the  percolate. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM  EUPHORBI/E  PILULIFER/E.  N  F      Fluidextract  of 

Euphorbia  Pilulifera 

[Fldext.  Euphorb.  Pilul.] 

Metric  Old  form 

Euphorbia  Pilulifera,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM  FUCI.  N.  F.      Fluidextract  of  Fucus 
[Fldext.  Fuci] 

Metric  Old  form 

Fucus,  in  No.  30  powder 1000  dm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 10  minims  (0.65  mil). 


FLUIDEXTRACTUM  GALEG^E.  N.  F.     Fluidextract  of  Galega 
[Fldext.  Galeg.] 

Metric  Old  form 

Galega,  in  No.  30  powder 1000  dm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  GERANII.  N.  F.      Fluidextract  of  Geranium 

(U.S.P.  VIII) 
[Fldext.  Geran.] 

Metric  Old  form 

Geranium,  in  No.  30  powder 1000  Gm.  50  ot.  av. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  600  mils 
[old  form  28  fl.  oz.  384  minims]  of  alcohol  and  300  mils  [old  form  14 
fl.  oz.  192  minims]  of  water  as  Menstruum  I  and  a  mixture  of  3  volumes 
of  alcohol  and  2  volumes  of  water  as  Menstruum  II.  Reserve  the 
first  800  mils  [old  form  38J/£  fl.  oz.]  of  the  percolate. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   GOSSYPII   CORTICIS.   N.  F.      Fluidextract  of 

Cotton  Root  Bark 

[Fldext.  Gossyp.  Cort.] 

Metric  Old  form 

Cotton  Root  Bark,  in  No.  L'O  powder 1000  Gm.  50  o*.  av. 

Alcohol,  :i  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (sec  page  521),  using 
alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old  form 
383^  fl.  os.]  of  the  percolate. 

Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM    HAMAMELIDIS    FOLIORUM.    N.  F.     Fluidextract 
of  Hamamelis  Leaves 

[Fldext.  Hamamel.  Fol.] 

Metric  Old  form 

Hamamelis  Leaves,  in  No.  30  powder 1000  Qm.  50  oi.  av. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  300  mils 
[old  form  14  fl.  oz.  192  minims]  of  alcohol,  and  500 mils  [old  form  24  fl.  oz.] 
of  water  as  Menstruum  I  and  a  mixture  of  1  volume  of  alcohol  and 
2  volumes  of  water  as  Menstruum  II. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  HELIANTHEMI.  N.  F.      Fluidextract  of 

Helianthemum 

[Fldext.  Helianth.] 

Metric  Old  form 

Helianthemum,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  HELONIADIS.     N.  F.  Fluidextract  of  Helonias 

[Fldext.  Helon.] 

Metric  Old  form 

Helonias,  in  No.  30  powder 1 000  Gm.  50  o«.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM   HUMULI.      N.   F.      Fluidextract  of   Hops 
[Fldext.  Humul.] 

Metric  Old  form 

Hops,  in  No.  20  powder 1 000  Om.  50  o«.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using  a 
mixture  of  5  volumes  of  alcohol  and  3  volumes  of  water  as  the  men- 
struum and  reserving  the  first  800  mils  [old  form  383^2  n-  °z-]  of  the 
percolate. 

N.  F.  Preparation. — Elixir  Humuli. 

Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM    HYDRANGE/C.     N.    F.     Fluidextract  of 

Hydrangea 

[Fldext.  Hydrang.] 

Metric  Old  form 

Hydrangea,  in  No.  40  powder 1 000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  2  volumes  of  water  as  the 
menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    IRIDIS   VERSICOLORS.    N.  F.     Fluidextract 

of  Blue  Flag 
[Fldext.  Iri.  Ver.] 

Metric  Old  form 

Blue  Flag,  in  No.  40  powder 1 000  dm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM  JALAP/E.  N.  F.      Fluidextract  of  Jalap 

[Fldext.  Jalap.] 

Metric  Old  form 

Jalap,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  intimately  mixing  the  ground  drug  with 
1500  Gm.  [old  form  75  oz.  av.]  of  clean  sand  and  proceeding  as  directed 
under  Type  Process  A  (see  page  521),  using  alcohol  as  the  menstruum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM  JUGLANDIS.  N.  F.      Fluidextract  of  Juglans 
[Fldext.  Jugland.] 

Metric  Old  form 

Juglans,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Olycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  l  II.  oz.  384  minims]  of  glycerin,  5(H)  mils 
[old  form  24  II.  os.]  of  alcohol  and  400  mils  [old  form  19  fi.  oz.  96 
minimal  of  water  as  Menstruum  I  and  diluted  alcohol  as  Menstruum  II. 

N.  F.  Preparation. — Elixir  Cascarac  Sagradue  Compositum. 
Average  dose. — 1  fluidrachm  (4  mils). 
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FLUIDEXTRACTUM   JUNIPERI.    N.  F.      Fluidextract   of   Juniper 

Berries 
[Fldext.  Junip.] 

Metric  Old  form 

Juniper  Berries,  in  No.  20  powder 1000  Gm.  50  o».  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

N.  F.  Preparation. — Elixir  Potassii  Acetatis  et  Juniperi. 
Average  dose. — 1  fluidrachm  (4  mils). 

FLUIDEXTRACTUM  KAV/E.  N.  F      Fluidextract  of  Kava 
[Fldext.  Kav.] 

Metric  Old  form 

Kava,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  2  volumes  of  water  as  the 
menstruum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   KOL/E.   N.  F.     Fluidextract  of  Kola 

[Fldext.  Kol.     FLUIDEXTRACTUM  Sterculle,  N.  F.  Ill] 

Metric  Old  form 

Kola,  in  No.  20  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 

FLUIDEXTRACTUM  KRAMERI/E.  N   F.      Fluidextract  of  Krameria 

(U.S.P.  VIII) 
[Fldext.  Kramer.] 

Metric  Old  form 

Krameria,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glvcerin,  500  mils 
[old  form  24  fl.  oz.]  of  alcohol  and  400  mils  [old  form  19  fl.  OS.  96 
minims]  of  water  as  Menstruum  I,  and  diluted  alcohol  as  Menstruum  II. 
Reserve  the  first  800  mils  [old  form  38)^  fl.  oz.]  of  the  percolate. 

N.  F.  Preparation.— Syrupus  Krameria?. 

Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM  LAPP/E.  N.  F.     Fluidextract  of  Lappa 

(U.S.P.  VIII) 

[Fldext.  Lapp.] 

Metric  Old  form 

Lappa,  in  No.  30  powder 1000  dm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old 
form  383^2  A-  oz-l  of  the  percolate. 

Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM    LEPTANDR/E.    N.  F.     Fluidextract   of    Leptandra 

(U.S.P.  VIII) 
[Fldext.  Leptand.] 

Metric  Old  form 

Leptandra,  in  No.  30  powder 1000  Om.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  LUPULINI.  N.  F.     Fluidextract  of  Lupulin 

(U.  S.  P.  VIII) 

[Fldext.  Lupulin.] 

Metrio  Old  form 

Lupulin 1000  Gm.  50  01.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3    pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 
Average  dose. — 8  minims  (0.5  mil). 

FLUIDEXTRACTUM    MATICO.      N.    F.     Fluidextract   of    Matico 

(U.S.P.  VIII) 

[Fldext.  Matic] 

Metrio  Old  form 

Matico,  in  No.  40  powder 1000  Dm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Typo  Process  A  (see  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 
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FLUIDEXTRACTUM   MEZEREI.   N.  F.      Fluidextract  of  Mezereum 

(U.S.P.  VIII) 

[FIdext.  Mezer.] 

Metric  Old  form 

Mezereum,  in  No.  30  powder 1000  Gm.  50  or.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

N.  F.  Preparation. — Linimentum  Sinapis  Compositum. 

FLUIDEXTRACTUM   PARACOTO.   N.  F.      Fluidextract  of  Paracoto 
[FIdext.    Paracot.     Fluidextractum  Coto,  N.  F.  Ill] 

Metric  Old  form 

Paracoto,  in  No.  30  powder 1000  Gm.  50  ox.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  9  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 5  minims  (0.3  mil). 

FLUIDEXTRACTUM  PAREIR/E.   N.  F.     Fluidextract  of  Pareira 

(U.S.P.  VIII) 
[FIdext.  Pareir.] 

Metric  Old  form 

Pareira,  in  No.  30  powder 1000  Gm.  50  o*.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 

FLUIDEXTRACTUM   PETROSELINI   RADICIS.   N.  F.      Fluidextract 

of  Parsley  Root 
[FIdext.  Petrosel.  Rad.] 

Metrio  Old  form 

Parsley  Root,  in  No.  40  powder 1000  Gm.  so  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 30  minims  (2  mils). 


584 


ALCOHOLIC  LIQUIDS 


FLUIDEXTRACTUM  PHYTOLACC/E.  N.  F.      Fluidextract  of  Phytolacca 

(U.S. P.  VIU) 
[Fldext.  Phytolac] 


Phytolacca,  in  No.  40  powder 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make. 


Metric 
1000  dm. 

1000  mils 


Old  form 
50  oz.  av. 


3  pints 


Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils 
[old  form  38^  fl.  oz.]  of  the  percolate. 


,        (  Emetic,  15  minims  (1  mil). 
Average  dose,  j  Alterative>  xy2  minims  ((U  ^^ 


FLUIDEXTRACTUM   PRUNI    VIRGINIANS.    N.  F.      Fluidextract 

of  Wild  Cherry 

(U.S.P.  VIII) 

[Fldext.  Prun.  Virg.] 

Metric  Old  form 

Wild  Cherry,  in  No.  20  powder 1000  Qra.  50  oz.  av. 

Glycerin 200  mils  9  fl.  oz.    288  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Moisten  the  drug  with  a  mixture  of  the  glycerin  and  400  mils  [old 
form  19  fl.  oz.  96  minims]  of  water,  pack  loosely  in  a  cylindrical  perco- 
lator and  macerate  for  twenty-four  hours.  Then  add  a  mixture  of  250 
mils  [old  form  12  fl.  oz.]  of  alcohol  and  150  mils  [old  form  7  fl.  oz.  96 
minims]  of  water,  macerate  for  twenty-four  hours  longer  and  then  per- 
colate slowly  with  a  mixture  of  1  volume  of  alcohol  and  3  volumes  of 
water  until  the  drug  is  practically  exhausted. 

Reserve  the  first  850  mils  [old  form  40^  A-  oz.]  of  percolate  and  evap- 
orate the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  por- 
tion and  add  enough  of  a  mixture  of  1  volume  of  alcohol  and  3 
volumes  of  water  to  make  the  Fluidextract  measure  1000  mils  [old  form 
3  pints]. 

N.  F.  Preparations. — Elixir  Taraxaci  Compositum;  Emulsum  Olei  Morrhuae  cum 
Pruno  Virginiana. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM    QUASSI/E.    N.  F.      Fluidextract  of   Quassia 


(U.S.P.  VIII) 
[Fldext.  Ouass.  | 

Metrio 

Quassia,  in  No.  40  powder 1000  Qm. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


Old  form 
[50  oz.  av. 


To  make. 


1000  mils 


3  pints 


Prepare  B  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  1  volume  of  alcohol  and  2  volumes  of  water  as  the 
menstruum. 

Average  dose. — 8  minims  (0.5  mil). 
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FLUIDEXTRACTUM  QUERCUS.  N.  F.     Fluidextract  of   Quercus 

(U.S.P.  VIII) 

[Fldext.  Querc] 

Metric  Old  form 

Quercus,  in  No.  40  powder 1000  Gm.  50  oz.  av. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make. 


1000  mils 


3  pints 


Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fi.  oz.  384  minims]  of  glycerin,  500  mils 
[old  form  24  fi.  oz.]  of  alcohol  and  400  mils  [old  form  19  fi.  oz.  96  minims] 
of  water  as  Menstruum  I  and  diluted  alcohol  as  Menstruum  II.  Re- 
serve the  first  700  mils  [old  form  333^  fl.  oz.]  of  the  percolate. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  RHAMNI  CATHARTICS.  N.  F.      Fluidextract 
of  Rhamnus  Cathartica 


[Fldext.  Rham.  Cathart.] 


Rhamnus  Cathartica,  in  No.  40  powder. 
Diluted  Alcohol,  a  sufficient  quantity, 


To  make. 


Metric 
1000  Gm. 


1000  mils 


Old  form 
50  oz.  av. 


3  pints 


Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  750  mils  [old 
form  36  fl.  oz.]  of  the  percolate. 

N.  F.  Preparation. — Syrupus  Rhamni  Catharticae. 

Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  RHOIS  GLABRAE.  N.  F.      Fluidextract  of  Rhus 

Glabra 
(U.S.P.  VIII) 

[Fldext.  Rhois  Glab.] 


Rhus  Glabara,  in  No.  20  powder 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make. 


Metric 

1000  am. 


1000  mils 


Old  form 
50  oi.  av. 


3  pints 


Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using 
a  mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  500  mils 
[old  form  24  fl.  oz.]  of  alcohol  and  400  mils  [old  form  19  fl.  oz.  96  minims] 
of  water  as  Menstruum  I,  and  diluted  alcohol  as  Menstruum  II. 

Average  dose. — -15  minims  (1  mil). 
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FLUIDEXTRACTUM  RUBI.  N.  F.      Fluidextract  of  Rubus 

(U.S.P.  VIII) 

[Fldext.  Rubi] 

Metric  Old  form 

Rubus,  in  No.  40  powder 1 000  Gm.  60  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old 
form  383^  fl.  oz.]  of  the  percolate. 

N.  F.  Preparation. — Syrupus  Rubi. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM  RUMICIS.  N.  F.      Fluidextract  of  Rumex 

[Fldext.  Rumic] 

Metric  Old    form 

Rumex,  in  No.  40  powder 1000  Qm.  50  or.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  moistening  the  ground  drug  with  350 
mils  [old  form  163^  fl.  oz.]  of  diluted  alcohol  and  then  proceeding  as 
directed  in  Type  Process  A  (see  page  521),  using  diluted  alcohol  as 
the  menstruum. 

Average  dose. — 1  flui drachm  (4  mils). 

FLUIDEXTRACTUM  SANGUINARLE.  N.  F.      Fluidextract  of 

Sanguinaria 

(Replacing  U.  S.  P.  VIII) 

[Fldext.  Sanguin.] 

Metric  Old  form 

Sanguinaria,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Citric  Acid, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using 
100  Gm.  [old  form  4  oz.  av.  462  grains]  of  citric  acid  dissolved  in  suffi- 
cient water  to  measure  250  mils  [old  form  12  fl.  oz.]  and  mixed  with 
750  mils  [old  form  36  fl.  oz.]  of  alcohol  as  Menstruum  I  and  a  mixture 
of  3  volumes  of  alcohol  and  1  volume  of  water  as  Menstruum  II. 

Average  dose. — 1^2  minims  (0.1  mil). 

FLUIDEXTRACTUM    SCOPARIL    N.  F.      Fluidextract   of   Scoparius 

[Fldext.  Scopar.] 

Metric  Old  form 

Scoparius,  in  No.  30  powder 1 000  Qm.  60  on.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  750  mils  [old 
form  36  fl.  oz.]  of  the  percolate. 

Average  dose. — 15  minims  (1  mil). 
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FLUIDEXTRACTUM  SCUTELLARI/E.  N.  F.      Fluidextract  of  Scutellaria 

(U.S.P.  VIII) 
[Fldext.   Scutellar.J 

Metric  Old  form 

Scutellaria,  in  No.  40  powder 1000  dm.  50  o*.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old 
form  383^2  A-  oz.]  of  the  percolate. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM   SENECIONIS.   N.  F.      Fluidextract  of  Senecio 
[Fldext.  Senecion.] 

Metric  Old  form 

Senecio,  in  No.  30  powder 1000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  flui drachm  (4  mils). 


FLUIDEXTRACTUM  SERPENTARI/E.  N.  F.      Fluidextract  of 

Serpentaria 

(U.S.P.  VIII) 

[Fldext.  Serpentar.] 

Metrio  Old  form 

Serpentaria,  in   No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 15  minims  (1  mil). 

FLUIDEXTRACTUM  SOLANI.  N.  F.      Fluidextract  of  Solanum 
[Fldext.  Solan.] 

_  .  ,  Metrio  Old  form 

Solanum,  in  No.  40  powder 1000  dm.  50  01.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 
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FLUIDEXTRACTUM  STILLINGI/E  COMPOSITUM.  N.  F.      Compound 

Fluidextract  of  Stillingia 

[Fldext.  Stilling.  Co.] 

Metric  Old  form 

Stillingia,  in  No.  30  powder 250  Qm.  12  on.  av.  226  gr. 

Corydalis,  in  No.  30  powder 250  Qm.  12  oz.  av.  226  gr. 

Blue  Flag,  in  No.  30  powder 1 25  Gm.  6  oz.  av.  113  gr. 

Sambucus,  in  No.  30  powder 125  Qm.  6  oz.  av.  113  gr. 

Chimaphila,  in  No.  30  powder 125  Qm.  6  oz.  av.  113  gr. 

Coriander,  in  No.  30  powder 63  Qm.  3  oz.  av.     67  gr. 

Prickly  Ash  Berries,  in  No.  30  powder 62  Qm.  3  oz.  av.    45  gr. 

Glycerin, 

Alcohol, 

Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  250  mils  [old  form  12  fl.  oz.]  of  glycerin,  500  mils  [old  form 
24  fl.  oz.]  of  alcohol  and  250  mils  [old  form  12  fl.  oz.]  of  water  as  Men- 
struum I,  and  diluted  alcohol  as  Menstruum  II. 

N.  F.  Preparation. — Syrupus  Stillingiae  Compositus. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  STRAMONII.     N.  F.     Fluidextract  of  Stramonium 

(U.S.P.VIII) 
[Fldext.  Stramon.] 

One  hundred  milliliters  of  Fluidextract  of  Stramonium  yields  not 
lesst  than  0.22  Gm.  nor  more  than  0.28  Gm.  of  the  alkaloids  of 
stramonium. 

Metric  Old  form 

Stramonium,  in  No.  40  Powder 1000  Gm.  50  o».  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make  about 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

After  dissolving  the  soft  extract  in  the  reserve  assay  10  mils  of  this 
liquid  as  directed  below,  and,  from  the  result  thus  obtained,  ascertain 
by  calculation  the  amount  of  alkaloids  in  the  remainder  of  the  liquid 
and  add  to  this  enough  menstruum  to  make  the  finished  Fluidextract 
contain  0.25  Gm.  of  the  alkaloids  of  stramonium  in  each  100  mils. 

Assay. — Introduce  10  mils  of  Fluidextract  of  Stramonium  into  a  separator  and 
arid  10  mils  of  distilled  water  and  2  mils  of  ammonia  water.  Completely  extract  the 
alkaloids  by  shaking  out  repeatedly  with  Chloroform  and  then  extract  the  alkaloids 
from  tlie  chloroform  solution  by  ffhaking  out  repeatedly  with  weak  sulphuric  arid  until 
the  alkaloid  is  completely  renin  veil.  <  lolleot  the  acid  washings  in  a  separator,  add  ammo- 
nia water  until  the  Solution   is  decidedly  alkaline  to  litmus,  and  completely  extract    the 

alkaloid  by  shaking  out  repeatedly  with  ohloroform.  Evaporate  the  combined  chloro- 
form washing  to  dryness,  dissolve  the  alkaloids  from  the  residue  in  exactly  5  mils  of 
tenth-normal   .sulphuric   acid    V.S.    and    titrate   the  excess  of  acid   with   fiftieth-normal 

potassium  hydroxide  V.B.,  wins.  ooohineaJ  T.8.  as  indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  stramonium. 

Average  dose. — 1  minim  (0.05  mil). 
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FLUIDEXTRACTUM  THUJ/E.  N.  F.      Fluidextract  of  Thuja 
[Fldext.  Thuj.] 

Metric  Old  form 

Thuja,  in  No.  30  powder. 1 000  Gin.  50  oi.  av. 

Alcohol,  a  sufficient  quantity. 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
alcohol  as  the  menstruum. 
Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  THYMI.   N.  F.      Fluidextract  of  Thyme 
[Fldext.  Thym.] 

Metric  Old  form 

Thyme,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Glycerin, 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  B  (see  page  521),  using  a 
mixture  of  100  mils  [old  form  4  fl.  oz.  384  minims]  of  glycerin,  250  mils 
[old  form  12  fl.  oz.]  of  alcohol  and  650  mils  [old  form  31  fl.  oz.  96  minims] 
of  water  as  Menstruum  I  and  a  mixture  of  1  volume  of  alcohol  and 
3  volumes  of  water  as  Menstruum  II. 

Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  TRIFOLII.  N.  F.      Fluidextract  of  Trifolium 
[Fldext.  Trifol.] 

Metric  Old  form 

Trifolium,  in  No.  30  powder 1000  Qm.  50  o«.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum  and  reserving  the  first  800  mils  [old 
form  383^2  A-  oz.]  of  the  percolate. 

Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  TRILLII.   N.  F.      Fluidextract  of  Trillium 
[Fldext.  Trill.] 

Metric  Old  form 

Trillium,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (sec  page  521),  using 
a  mixture  of  3  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

N.  F.  Preparation. — Elixir  Viburni  Opuli  Compositum. 

Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM  VALERIANAE.  N.  F.      Fluidextract  of  Valerian 

(U.S. P.  VIII) 

[FIdext.  Valer.] 

Metric  Old  form 

Valerian,  in  No.  30  powder 1000  Om.  50  os.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
a  mixture  of  4  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

Average  dose. — 30  minims  (2  mils). 


FLUIDEXTRACTUM  VERBASCI  FOLIORUM.     N.  F.     Fluidextract  of 

Mullein   Leaves 
[FIdext.  Verbasc.  Fol.] 

Metrio  Old  form 

Mullein  Leaves,  in  No.  20  powder 1000  dm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pinto 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 1  fluidrachm  (4  mils). 


FLUIDEXTRACTUM  VERBENA.  N.  F.     Fluidextract  of  Verbena 
[FIdext.  Verben.] 

Metric  Old  form 

Verbena,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 
Average  dose. — 15  minims  (1  mil). 


FLUIDEXTRACTUM  VIBURNI  OPULI.  N.  F.      Fluidextract  of 

Viburnum  Opulus 

[FIdext.   Viburn.   Opul.] 

Metric  Old  form 

Viburnum  Opulus,  in  No.  40  powder 1000  Gm.  50  oi.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  usin^ 
a  mixture  of  2  volumes  of  alcohol  and  1  volume  of  water  as  the 
menstruum. 

N.  F.  Preparation. — Elixir  Viburni  Opuli  Compositum. 
Average  dose. — 30  minims  (2  mils). 
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FLUIDEXTRACTUM  ZE/E.   N.  F.      Fluidextract  of   Zea 
[Fldext.  Zea.] 

Metric  Old  form 

Zea,  finely  cut 1 000  Qm.  50  o«.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Prepare  a  Fluidextract  by  Type  Process  A  (see  page  521),  using 
diluted  alcohol  as  the  menstruum. 

Average  dose. — 1  fluidrachm  (4  mils). 

Fluidglycerata     Fluidglyceratea 

Fluidglycerates  are  a  new  class  of  preparations  designed  to  avoid  the 
use  of  alcohol.  They  are  intended  to  be  of  the  same  drug  strength  as 
Fluidextracts.  They  contain  approximately  50  percent.,  by  volume, 
of  glycerin  and  no  alcohol.  The  drug  should  be  in  a  No.  20  or  No.  30 
powder  unless  otherwise  directed.  Fluidglycerates  made  from  drugs 
that  do  not  require  either  an  acid  or  an  alkaline  menstruum  may  be 
prepared  by  the  following  general  process : 

General  Process 

Metric  Old  form 

The  Drug,  in  coarse  powder 1000  Qm.  50      oz.  av. 

Glycerin 500  mils  l  y%  pints 

Distilled  Water 1 500  mils  4%  pints 

Chloroform  Water,  a  sufficient  quantity, 

To  make 1 000  mils  3  pints 

Mix  the  glycerin  and  distilled  water  and  moisten  the  drug  thoroughly 
with  a  portion  of  the  mixture,  then  pack  it  very  lightly  in  a  cylindrical 
percolator,  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly  until  the  drug  is  practically  exhausted,  using  first  the 
remainder  of  the  menstruum  and  then  chloroform  water. 

Reserve  the  first  500  mils  [old  form  \l/2  pints]  of  the  percolate  and 
evaporate  the  remainder  on  a  water  bath,  the  weaker  portion  first, 
then  the  stronger,  until  reduced  to  600  mils  [old  form  about  29  fl.  oz.]. 
then  add  the  reserved  portion  and  continue  evaporation  until  the 
product  measures  1000  mils  [old  form  3  pints].  Allow  the  preparation 
to  stand  for  a  few  days,  then  decant  the  clear  portion  and  strain  the 
remainder. 


FLUIDGLYCERATUM    CASCAR/E    SAGRAD/E.     N.  F.      Fluidglycerate 

of  Cascara  Sagrada 
[Fldglycer.  Case.   Sagr.] 

Metric  Old  form 

Cascara  Sagrada,  in  No.  20  powder 1000  Qm.  50     oi.  av. 

Glycerin 500  mils  1 M  pint* 

Distilled  Water 1 500  mils  4>*  pints 

Chloroform  Water,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 
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Mix  the  glycerin  and  distilled  water  and  moisten  the  drug  thoroughly 
with  a  portion  of  the  mixture,  then  pack  it  very  lightly  in  a  cylindrical 
percolator,  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly  until  the  drug  is  practically  exhausted,  using  first  the 
remainder  of  the  menstruum  and  then  chloroform  water. 

Reserve  the  first  500  mils  [old  form  l}^  pints]  of  the  percolate  and 
evaporate  the  remainder  on  a  water  bath,  the  weaker  portion  first,  then 
the  stronger,  until  reduced  to  600  mils  [old  form  about  29  fl.  oz.],  then 
add  the  reserved  portion  and  continue  evaporation  until  the  product 
measures  1000  mils  [old  form  3  pints].  Allow  the  preparation  to  stand 
for  a  few  days,  then  decant  the  clear  portion  and  strain  the  remainder. 

Average  dose. — 15  minims  (1  mil). 

FLUIDGLYCERATUM  CASCAR/E  SAGRAD/E  AROMATICUM.  N.  F. 

Aromatic  Fluidgh  cerate  of  Cascara  Sagrada 

[FIdglycer.  Case.  Sagr.  Arom.] 

Metrio  Old  form 

Cascara  Sagrada,  in  No.  20  powder 750  Gm.  37^  o*.  av. 

Fluldglycerate  of  Olycyrrhiza 250  mils  12  fl.  o«. 

Calcium  Oxide 38  Qm.  l  o«.  av.  394  gr. 

Glycerin 375  mils  18  fl.  or. 

Oil  of  Fennel 1  mil  23  min. 

Oil  of  Clove 1  mil  23  min. 

Oil  of  Cinnamon    1  mil  23  min. 

Water, 

Chloroform  Water,  each,  a  sufficient  quantity, 


To  make 1 000  mils  3  pints 

Slake  the  calcium  oxide,  mix  it  with  1500  mils  [old  form  4}/£  pints] 
of  water  and  stir  in  the  cascara  sagrada,  moistening  the  drug  evenly 
and  thoroughly.  Expose  the  moist  powder  to  a  moderate  heat  until  dry. 
Mix  the  glycerin  with  1125  mils  [old  form  54  fl.  oz.]  of  water  and  moisten 
the  cascara  sagrada  with  600  mils  [old  form  about  29  fl.  oz.]  of  this  men- 
struum, pack  it  lightly  in  a  cylindrical  percolator,  and  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  the  mixture  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly  until  the 
drug  is  practically  exhausted,  using  first  the  remainder  of  the  men- 
struum and  afterwards  chloroform  water. 

Reserve  the  first  375  mils  [old  form  18  fl.  oz.]  of  the  percolate  and 
evaporate  the  remainder  OD  a  water  bath,  the  weaker  portion  first,  then 
the  stronger,  until  it  is  reduced  to  450  mils  [old  form  21^2  fl.  oz.],  then 
add  the  reserved  portion  and  continue  the  evaporation  until  the  liquid 
measurea  747  mils  [old  form  35  fl.  oz.  411  minims].  When  cold  add  the 
fluidglyceratc  of  glycyrrhi/.a  and  the  volatile  oils  and  mix  thoroughly. 
Allow  the  preparation  to  stand  for  a  few  days,  then  decant  the  clear 
portion  and  strain  the  remainder. 

N.  F.  Preparation. — Syrupus  Finonim  Compositus. 
Average  dose. — 15  minims  (1  mil). 
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FLUIDGLYCERATUM    GLYCYRRHIZ/E.    N.  F.      Fluidglycerate    of 

Glycyrrhiza 

[FIdglycer.  Glycyrrh.     Fluidglycerate  of  Licorice] 

Metric  Old  form 

aiycyrrhiza,  in  No.  20  powder 1 000  dm.  50      oz.  av. 

Ammonia  Water 60  mils  2      fl.  oz.  423  min 

Olycerin    500  mils  lj^  pints 

Distilled  Water 1 500  mils  4>£  pints 

Chloroform  Water,  a  sufficient  quantity, 

To  make 1000  mils  3  pints 

Mix  the  glycerin  and  distilled  water.  Add  50  mils  [old  form  2  fl.  oz. 
192  minims]  of  the  ammonia  water  to  600  mils  [old  form  28  fl.  oz.  384 
minims]  of  this  glycerin-water  menstruum  and  moisten  the  drug 
thoroughly  with  a  portion  of  the  mixture,  then  pack  it  very 
lightly  in  a  cylindrical  percolator,  and  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly  until  the 
drug  is  practically  exhausted,  using  first  the  remainder  of  the  men- 
struum and  then  chloroform  water. 

Reserve  the  first  500  mils  [old  form  24  fl.  oz.]  of  the  percolate  and  evap- 
orate the  remainder  on  a  water  bath,  the  weaker  portion  first,  then  the 
stronger,  until  reduced  to  600  mils  [old  form  about  29  fl.  oz.],  then  add 
the  reserved  portion  and  continue  evaporation  until  the  product  meas- 
ures 990  mils  [old  form  47  fl.  oz.  249  minims].  Add  the  remaining  10 
mils  [old  form  231  minims]  of  ammonia  water  to  the  cold  product  and 
mix  thoroughly.  Allow  the  preparation  to  stand  for  a  few  days,  then 
decant  the  clear  portion  and  strain  the  remainder. 

N.  F.  Preparation. — Fluidglyceratum  Cascaraj  Sagradae  Aromaticum ;  Syrupus 
Glycyrrhizae 

Average  dose. — 30  minims  (2  mils). 


FLUIDGLYCERATUM  KRAMERI/E.  N.  F.      Fluidglycerate  of 

Krameria 

[FIdglycer.  Kramer.] 

Metric  Old  form 

Krameria,  in  No.  20  powder 1000  Qm,  50      oi.  av. 

Glycerin 500  mils  1>$  pints 

Distilled  Water 1 500  mils  m  pints 

Chloroform  Water,  a  sufficient  quantity, 


To  make 1 500  mils  3  pints 

Mix  the  glycerin  and  distilled  water  and  moisten  the  drug  thoroughly 
with  a  portion  of  the  mixture,  then  pack  it  very  lightly  in  a  cylindrical 
percolator,  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly  until  the  drug  is  practically  exhausted,  using  first  the 
remainder  of  the  menstruum  and  then  chloroform  water. 
38 
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Reserve  the  first  500  mils  [old  form  V/2  pints]  of  the  percolate  and 
evaporate  the  remainder  on  a  water  bath,  the  weaker  portion  first,  then 
the  stronger,  until  reduced  to  600  mils  [old  form  about  28^  fl.  oz.], 
then  add  the  reserved  portion  and  continue  evaporation  until  the  prod- 
uct measures  1000  mils  [old  form  3  pints].  Allow  the  preparation  to 
stand  for  a  few  days,  then  decant  the  clear  portion  and  strain  the 
remainder. 

Average  dose. — 15  minims  (1  mil). 


FLUIDGLYCERATUM    RHEI.      N.    F.     Flu idgly cerate    of    Rhubarb 
[FIdglycer.  Rhei] 

Metric  Old  form 

Rhubarb,  in  No.  20  powder 1000  Gm.  50      oz.  av. 

Glycerin 500  mils  l  K  pints 

Distilled  Water 1500  mils  4^  pinta 

Chloroform  Water,  a  sufficient  quantity, 


To  make 1000  mils  3  pints 

Mix  the  glycerin  and  distilled  water  and  moisten  the  drug  thoroughly 
with  a  portion  of  the  mixture,  then  pack  it  very  lightly  in  a  cylindrical 
percolator,  and  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator,, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly  until  the  drug  is  practically  exhausted,  using  first  the 
remainder  of  the  menstruum  and  then  chloroform  water. 

Reserve  the  first  500  mils  [old  form  1^  pints]  of  the  percolate  and 
evaporate  the  remainder  on  a  water  bath,  the  weaker  portion  first, 
then  the  stronger,  until  reduced  to  600  mils  [old  from  about  28^ 
fl.  oz.],  then  add  the  reserved  portion  and  continue  the  evaporation 
until  the  product  measures  1000  mils  [old  form  3  pints].  Allow  the 
preparation  to  stand  for  a  few  days,  then  decant  the  clear  portion 
and  strain  the  remainder. 

Average  dose. — 15  minims  (1  mil). 

QUESTIONS  ON  ALCOHOLIC  LIQUIDS    MADE    BY  PERCOLATION  OR 

MACERATION 

What  are  tinctures?  How  many  are  official  in  the  U.  S.  P.?  How  many  in  the 
N.  F.?    (See  page  461.) 

Wherein  do  they  differ  from  spirits' 

\\  h.it,  exception  is  then:  to  this  rule? 

Wh.it  menstrua  arc  used  in  making  tinctures? 

Wh.it  are  the  advantages,  and  what  the  disadvantages,  of  using  alcohol  as  a  men- 
struum? 

Where  the  alcohol  is  objectionable,  what  other  preparation  may  be  substituted 
for  a  tincture? 

Which  will  extract  a  larger  amount  of  the  soluble  principles  of  a  drug,  a  pint  of 
diluted  alcohol  or  half  a  pint  of  alcohol  and  half  a  pint  of  water,  used  sepa- 
rately? 

Name  some  of  the  principal  substances  that  are  soluble  in  alcohol. 

What  Bubstanoea  are  soluble  in  diluted  alcohol? 

Pot  what  purpose  is  glycerin  used  in  tinctures? 
In  what  different  ways  are  official  tinctures  made? 
Which  is  the  beat  method  for  making  tinctures? 
What  are  the  special  advantages  of  percolation? 
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Which  will  be  found  more  convenient  in  practice,  the  use  of  measures  or  the  use  of 

parts  by  weight  in  making  tinctures? 
In  what  cases  is  the  process  of  maceration  preferably  used? 
What  tincture  is  made  by  simple  solution? 
What  U.  S.  P.  tincture  is  made  by  dilution? 
What  standard  of  strength  was  adopted  for  potent  tinctures  by  the  International 

Conference  at  Brussels  and  afterwards  by  the  U.  8.  P.? 
What  is  the  usual  strength  of  tinctures  in  the  U.  S.  P.  for  those  which  are  not 

considered  powerful  in  action? 
Name  any  official  exception  in  strength  to  those  in  these  two  classes.     Which 

U.  S.  P.  tinctures  are  assayed? 
Outline  briefly  the  U.  S.  P.  type  process  for  preparing  tinctures  by  percolation. 

For  making  them  by  maceration. 
How  is  Type  Process  P  modified  when  the  tincture  is  to  be  assayed? 
Give  the  formula  and  process  for  making  tincture  of  aconite. 
What  is  the  drug  strength  of  tincture  of  aconite?     What  was  the  U.  S.  P.  1890 

strength? 
What  amount  of  ether-soluble  alkaloids  of  aconite  should  be  present  in  100  mils  of 
tincture?    State  the  biological  standard  adopted  by  the  U.  S.  P.  IX  for  tincture 
of  aconite. 
What  part  of  the  plant  is  meant  by  aconite? 
What  fineness  of  powder  is  used  in  this  formula? 
Give  the  official  name,  formula,  and  process  for  making  tincture  of  aloes.    Tincture 

of  arnica. 
Give  the  official  name,  formula,  and  process  for  making  tincture  of  asafetida. 
Tincture  of  bitter  orange  peel.     Tincture  of  sweet  orange  peel.    Tincture  of 
belladonna  leaves.    (What  amount  of  alkaloids  should  be  present  in  100  mils 
of  tincture  of  belladonna  leaves?)  Tincture  of  benzoin.     Compound  tincture 
of  benzoin.  Tincture  of  calumba.     Tincture  of  cannabis.   (V\  hat  biological 
standard  is  required  for  tincture  of  cannabis?)  Tincture  of  cantharides.    Tinc- 
ture of  capsicum.    Tincture  of  cardamom.    Compound  tincture  of  cardamom. 
Tincture  of  cinchona.     What  kind  of  cinchona  is  used  in  this  tincture? 
What  alkaloidal  strength  is  required  for  tincture  of  cinchona? 
Give  the  formula  and  process  for  making  compound  tincture  of  cinchona. 
What  kind  of  cinchona  is  used  in  this  tincture? 

What  degree  of  fineness  is  directed  for  the  powder?    What  is  its  alkaloidal  standard? 

Give  the  formula  and  mode  of  making  tincture  of  cinnamon.    Tincture  of  colchi- 

cum  seed.  (How  much  colchicine  should  be  present  in  100  mils  of  tincture  of 

colchicum  seed?)  Tincture  of  digitalis.    Give  the  biological  standard  adopted 

for  tincture  of  digitalis. 

Give  the  formula  for  tincture  of  ferric  chloride.    What  salt  of  iron  does  it  contain? 

Give  the  formula  and  mode  of  making  compound  tincture  of  gambir.    What  is  its 

synonym?    Tincture  of  gelsemium.    Compound  tincture  of  gentian. 
Give  the  formula  and  process  for  making  tincture  of  guaiac.    Ammoniated  tincture 
of  guaiac.  What  degree  of  fineness  is  directed  for  the  powder  in  these  last  two 
tinctures?    Tincture  of  hydrastis.   (What  amount  of  the  ether-soluble  alkaloid 
of  hydrastis  should  be  contained  in  100  mils  of  the  tincture?;    Tincture  of 
hyoscyamus.  (What  amount  of  the  alkaloids  of  hyoscyamus  should  be  present 
in  100  mils  of  tincture?) 
Give  the  formula  and  process  for  making  tincture  of  iodine. 
Why  has  water  been  added  to  this  formula? 

Give  the  formula  and  mode  of  making  tincture  of  kino.     Tincture  of  lactucarium. 
(Why  is  tincture  of  lactucarium  first  treated  with  purified  petroleum  benzin?) 
Compound  tincture  of  lavender. 
What  is  the  strength  of  tincture  of  lemon  peel?    What  precautions  must  be  taken 

in  preparing  the  lemon  peel? 
Give  the  formula  and  process  for  making  tincture  of  lobelia. 
What  part  of  the  plant  is  meant  by  lobelia? 

Give  the  formula  and  process  for  making  tincture  of  musk.     Tincture  of  myrrh. 
Tincture  of  nux  vomica.     How  much  of  the  total  alkaloids   of  nux  vomica 
should  each  100  mils  of  tincture  contain? 
How  is  tincture  of  opium  made? 

How  much  opium  is  there  in  each  100  mils  of  tincture? 
About  how  much  is  there  in  a  teaspoonful  of  tincture? 
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How  much  anhydrous  morphine  should  be  present  in  100  mils  of  tincture? 

Give  the  formula  and  process  for  making  camphorated  tincture  of  opium. 

How  much  opium  is  there  in  each  100  mils  of  this  tincture?  How  much  in  a  tea- 
spoonful? 

How  is  tincture  of  deodorized  opium  made? 

How  much  opium  is  there  in  each  100  mils  of  the  tincture? 

Give  the  formula  and  process  for  making  tincture  of  physostigma.  (What  amount 
of  alkaloid  of  physostigma  should  be  present  in  100  mils  of  the  tincture?) 
Tincture  of  pyrethrum.  Tincture  of  quassia.  Tincture  of  rhubarb.  Aromatic 
tincture  of  rhubarb.  Tincture  of  sanguinaria.  Tincture  of  squill.  Tincture 
of  stramonium.  (State  the  amount  of  alkaloids  which  should  be  present  in 
100  mils  of  tincture  of  stramonium.)  Tincture  of  strophanthus.  What  is  the 
strength  of  this  tincture  and  what  was  its  strength  in  the  U.  S.  P.  1890? 
What  is  the  dose?  Why  is  it  extracted  with  benzin  in  the  preliminary  treat- 
ment? Give  the  biological  standard  adopted  for  this  tincture.  Tincture  of 
tolu.  Tincture  of  valerian.  Ammoniated  tincture  of  valerian.  Tincture  of 
veratrum  viride.  Tincture  of  ginger.  (How  may  the  absence  of  capsicum  or 
other  pungent  substitutes  be  detected  if  present  in  this  tincture?) 

Why  is  the  per  cent,  of  alcohol  specially  mentioned? 

How  are  ethereal  tinctures  made?  Of  what  strength?  How  are  tinctures  of  fresh 
drugs  to  be  made  if  no  specific  directions  are  given? 

Name  the  ingredients  in  tincture  of  aloes  and  myrrh.  In  bitter  tincture.  How  is 
Warburg's  tincture  made?  Name  the  ingredients.  The  ingredients  in  aro- 
matic tincture. 

What  is  the  strength  of  tincture  of  cactus  grandiflorus?  What  kind  of  drug  must 
be  used  in  this  preparation? 

Give  the  method  for  making  the  following  and  indicate  their  strength:  Tincture 
of  calendula.  Tincture  of  capsicum  and  myrrh.  What  are  its  synonyms? 
Tincture  of  caramel.  Tincture  of  cimicifuga.  Tincture  of  cocculus  indicus. 
Tincture  of  saffron.  Tincture  of  cubeb.  Tincture  of  larkspur.  Ammoniated 
tincture  of  ergot.  Ethereal  tincture  of  ferric  chloride.  What  are  the  syno- 
nyms? Tincture  of  ferric  citro-chloride.  In  what  preparations  is  this  tincture 
used?    Why  is  it  allowed  to  stand  for  several  days  before  filtering? 

How  are  the  following  prepared:  Tincture  of  ferrated  extract  of  apples?  What 
iron  salt  is  present  in  this  tincture?  Tincture  of  nutgall?  Compound  tincture 
of  guaiac?  Tincture  of  hops?  Tincture  of  ignatia?  What  amount  of  alkaloid 
must  be  present  in  this  tincture?  How  much  iodine  in  stronger  tincture  of 
iodine?     What  is  its  synonym? 

How  is  decolorized  tincture  of  iodine  made?  Tincture  of  ipecac  and  opium?  What 
is  its  synonym?  Give  the  method  for  making  the  following  and  state  their 
strength:  Tincture  of  jalap.  Compound  tincture  of  jalap.  Compound 
tincture  of  kino  and  opium.  Tincture  of  krameria.  Tincture  of  opium  with 
saffron.    What  is  its  morphine  standard?    What  is  its  synonym  and  P.  I.  title? 

Give  the  strength  and  method  for  preparing  the  following:  Tincture  of  Paracoto. 
What  was  the  N.  F.  Ill  title?  Tincture  of  passion  flower.  Pectoral  tincture. 
How  much  opium  is  present  in  one  fluidounce  of  this  tincture?  What  arc  its 
synonyms?  Tincture  of  cudbear.  Compound  tincture  of  cudbear.  Tincture 
of  pimpinella.  Tincture  of  Pulsatilla.  Tincture  of  quillaja.  Aqueous  tincture 
of  rhubarb.  Sweet  tincture  of  rhubarb.  Tincture  of  rhubarb  and  gentian. 
Tincture  of  saw  palmetto  and  santal.  Tincture  of  serpentaria.  Tincture  of 
sumbul.  Tincture  of  vanilla.  Compound  tincture  of  viburnum.  Bitter 
tincture  of  zedoary. 

What  are  medicated  wine 

Which  are  preferable  preparations,  winea  or  tinctures?  and  why? 

Why  were  wines  aol  recognized  by  the  U.  S.  P.  IX? 

Name  the  wines  official  in  the  N.  F.  tVT 

In  how  many  different  ways  arc  wines  prepared? 

Which  one  is  aol  medicated? 

How  many  arc  made  by  solution?     Name  them. 

Name  those  made  by  maceration.    By  percolation. 

What  is  sherry  wine?      What  percentage  of  alcohol  should  it  contain? 

( live  the  formula  and  process  for  making  wine  of  antimony. 

What  percentage  of  antimony  and  potassium  tartrate  docs  it  contain'.' 
About  how  much  in  the  official  average  A 
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Give  the  formula  and  process  for  making  compound  wine  of  orange.  Wine  of  beef. 
Wine  of  beef  and  iron.  Wine  of  colchicum  corm.  Wine  of  colchicum  seed. 
Wine  of  iron.  Bitter  wine  of  iron.  Wine  of  white  ash.  Wine  of  ipecac.  (What 
alkaloidal  strength  is  required?)  Wine  of  pepsin.  Wine  of  tar.  Wine  of  wild 
cherry.    Ferrated  wine  of  wild  cherry.    Compound  wine  of  rhubarb. 

What  are  fluidextracts? 

When  were  they  made  official  in  the  U.  S.  P.  for  the  first  time? 

How  many  are  there  in  the  present  Pharmacopoeia?    In  the  N.  F.? 

What  are  the  special  advantages  of  fluidextracts?     How  is  permanency  secured? 

What  is  the  advantage  of  concentration? 

How  many  fluidextracts  of  the  U.  S.  P.  IX  are  standardized?  How  many  of  the 
N.  F.  IV?    Name  them. 

By  what  different  methods  are  fluidextracts  made? 

Name  the  type  processes  for  fluidextracts  recognized  by  the  U.  S.  P.  and  N.  F. 

Explain  in  detail  the  official  methods  involving  percolation  and  partial  evaporation. 

Explain  the  process  of  percolation  with  incomplete  exhaustion  in  making  fluid- 
extracts.  What  is  the  principal  disadvantage  of  this  process,  and  why  are  the 
official  processes  better? 

Give  a  description  of  the  process  of  repercolation.  Outline  the  official  process 
involving  this  principle.  What  is  "continuous  percolation"?  Of  vacuum 
maceration  and  percolation. 

Which  official  fluidextracts  may  be  prepared  by  hot  water  extraction,  evaporation 
and  preservation?    Outline  the  details  of  this  process. 

How  may  fluidextracts  be  best  preserved? 

What  are  "fluidace tracts"?    What  advantages  have  this  class  of  preparations? 

Give  the  alkaloidal  strength  adopted  for  the  following  fluidextracts:  aconite,  bella- 
donna root,  cinchona,  colchicum  seed,  guarana,  Hydrastis,  hyoscyamus,  ipecac, 
nux  vomica,  pilocarpus,  aqueous  fluidextract  of  cinchona,  colchicum  corm 
conium,  and  stramonium. 

Give  the  biological  standard  adopted  for  the  following  fluidextracts:  Aconite, 
cannabis,  digitalis,  squill,  apocynum. 

Name  the  official  fluidextracts  made  by  extraction  with  boiling  water,  evaporation 
and  preservation  with  alcohol. 

Why  is  type  process  C  (fractional  percolation)  adopted  for  fluidextract  of  aconite, 
for  aromatic  fluidextract  and  fluidextract  of  bitter  orange? 

Why  is  the  drug  in  aromatic  fluidextract  of  cascara  sagrada,  treated  with  mag- 
nesium oxide? 
What  are  fluidglycerates? 

Outline  the  general  process  for  making  fluidglycerates.  Name  those  official  in 
the  N.  F. 


CHAPTER  XXVIII 

OLEORESINOUS  LIQUIDS  MADE  BY  PERCOLATION,  ETC. 
Oleoresinae     Oleoresins 

The  oleoresins  are  liquid  preparations,  consisting  principally  of  nat- 
ural oils  and  resins  extracted  from  vegetable  substances  by  percolation 
with  acetone  or  ether.  The  latter  had  been  used  in  the  Pharmacopoeia 
for  many  years  for  this  purpose,  but  was  replaced  by  acetone  in  the 
U.  S.  P.  VIII,  because  this  menstruum  was  found  to  be  less  inflammable 
and  not  so  expensive,  the  oleoresin  of  cubeb  being  an  exception,  its 
menstruum  being  alcohol.  Ether,  however,  has  again  replaced  acetone 
as  the  menstruum  for  the  oleoresins  of  the  U.  S.  P.  IX,  as  its  cost  has 
been  greatly  reduced,  due  to  the  manufacturers  now  being  permitted,  by 
the  U.  S.  Government,  to  make  ether  from  a  specially  denatured  ethyl 
alcohol.  The  Oleoresin  of  Cubeb  is  an  exception,  however,  being 
made  with  alcohol  as  the  menstruum.  The  oleoresins 
Fig.  439  were  formerly  classed  with  fluidextracts,  but  they  differ 
essentially  from  the  latter:  1.  They  do  not  bear  a  uniform 
relation  to  the  drug  as  do  the  fluidextracts,  of  gramme 
to  mil,  and  the  yield  of  oleoresin  obtained  from  the  drug 
varies  according  to  the  proportion  of  oil  and  resin  naturally 
present.  2.  The  menstruum  (ether)  extracts  principles 
which  are  often  insoluble  in  alcohol,  diluted  alcohol  or 
water.  3.  They  are  without  exception  the  most  concen- 
trated liquid  preparations  of  the  drugs  that  are  produced. 

Oleoresins  are  prepared  by  percolating  the  powdered  drug 
contained  in  a  cylindrical  percolator  provided  with  a  cover 
and  receptacle  suitable  for  volatile  liquids,  with  ether, 
acetone,  or  alcohol,  until  exhausted,  recovering  the  greater 
part  of  the  liquid  by  distillation,  and  exposing  the  residue 
in  a  shallow  dish  to  spontaneous  evaporation  until  the 
remaining  solvent  has  evaporated.  Fig.  439  shows  a  conven- 
ient percolator  for  making  oleoresins.  The  powder  should 
not  be  packed  too  tightly  in  the  narrow  percolator;  the 
<C_J  exit  tube  affords  a  means  of  easily  regulating  the  flow.  A 
Pcrroiator  for  continuous  extraction  apparatus  can  be  made  of  this  percolator 
volatile tiqmda  ^y  enclosing  the  upper  part  in  a  suitable  case  and  passing 
cold  water  between,  arranging  the  apparatus  like  a  Liebig's  condenser 
(see  page  WJ).  A  glass  tube  is  connected  with  the  top  of  the  percolator 
and  the  mouth  of  the  bottle  by  robber  tube  connections,  and  if  the 
receiving  bottle  is  placed  in  a  water  bath  and  the  water  gently  heated 
the  ether  will  evaporate  from  the  percolate,  and  the  vapors,  rising  in 
the  tube,  will  COndenee  in  the  upper  part  of  the  percolator. 

A  form  of  continuous  extraction   apparatus  frequently  used  for 

the  hot  extraction  of  drugs  with  volatile  solvents  is  termed  a  Soxhlet 
apparatus. 

( lleoresins  which  have  not  been  evaporated  sufficiently  are  frequently 
found  in  commerce;  they  have  a  decided  odor  of  the  menstruum,  some- 
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times  of  benzin,  showing  in  the  latter  case  that  a  menstruum  which  is 
an  inferior  solvent  has  been  substituted  for  the  one  authorized  by  the 
Pharmacopoeia.  Commercial  gasoline  often  contains  appreciable 
quantities  of  kerosene,  which  would  not  volatilize  but  permanently 
contaminate  the  oleoresins.  It  should  never  be  used  as  the  solvent 
for  oleoresins.  Six  oleoresins  are  official  in  the  U.  S.  P.  IX  and  one 
in  the  N.  F.  IV. 

Table  of  Official  Oleoresins 


Name 


Yield 


Average  Dose 


Oleoresina  Aspidii.U.S.  P. IX 

Capsici,  U.  S.  P.  IX. 
Cubebse,    U.  S.  P.  IX 
Lupulini.    N.  F.  IV 
Petroselini,    U.  S.  P.  IX 
Piperis,  U.  S.  P.  IX 
Zingiberis,  U.  S.  P.  IX 


10  to  15  per  cent. 

About  5  per  cent. 

18  to  25  per  cent. 

About  50  per  cent. 

About  5  per  cent,  but  variable 

About  5  per  cent. 

6  to  8  per  cent. 


30  grains  (2  Gin.)  single  dose,  once 

a  day — Caution 
14  grain  (0.03  Gm.) 
8  grains  (0.5  Gm.) 
3  grains  (0.2  mils) 
itfviii  (0.5  mil) 


m  via  tu.o  ma; 

Yz  grain  (0.03  Gm.) 

Yi  grain  (0.03  Gm.) 


OLEORESINA  ASPIDIL     U.  S.     Oleoresin  of  Aspidium 
[Oleores.  Aspid.     Oleoresin  of  Male  Fern] 


Aspidium,  recently  reduced  to  No.  40  powder. 
Ether,  a  sufficient  quantity. 


Metric 
500  Gm. 


Old  form 
16  oz.  av. 


Place  the  aspidium  in  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  a  cover  and  a  receptacle  suitable  for  vola- 
tile liquids.  Pack  the  powder  firmly,  and  percolate  slowly  with  ether, 
added  in  successive  portions,  until  the  drug  is  exhausted.  Recover  the 
greater  part  of  the  ether  from  the  percolate  by  distillation  on  awaterbath, 
and,  having  transferred  the  residue  to  a  dish,  allow  the  remaining  ether 
to  evaporate  spontaneously  in  a  warm  place.  Keep  the  Oleoresin  in  a 
well-stoppered  bottle. 

Note. — Oleoresin  of  Aspidium,  on  standing,  usually  deposits  a  gran- 
ular, crystalline  substance.  This  should  be  thoroughly  mixed  with  the 
liquid  portion  before  use. 

Average  dose. — Caution!    Single  dose,  once  a  aay,  30  grains  (2  Gm.). 


OLEORESINA  CAPSICI.     U.   S.      Oleoresin  of  Capsicum 
[Oleores.  Capsic] 


Capsicum,  in  No.  40  powder. 
Ether,  a  sufficient  quantity. 


Metric 
500  Gm. 


Old  form 
32  oz.  av. 


Place  the  capsicum  in  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  a  cover  and  a  receptacle  suitable  for  vola- 
tile liquids.  Pack  the  powder  firmly,  and  percolate  slowly  with  ether. 
added  in  successive  portions,  until  the  percolate  measures  800  mils 
[old  form  about  3  pints].  Recover  the  greater  part  of  the  ether  from  the 
percolate  by  distillation  on  a  water  bath,  and,  having  transferred  the 
residue  to  a  dish,  allow  the  remaining  ether  to  evaporate  spontaneously 
in  a  warm  place.  Then  pour  off  the  liquid  portion,  transfer  t  he  remain- 
der to  a  glass  funnel  provided  with  a  pledget  of  cotton,  and,  when  the 
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separated  fatty  matter  (which  is  to  be  rejected)  has  been  completely 
drained,  mix  the  liquid  portions  together.  Keep  the  Oleoresin  in  a  well- 
stoppered  bottle. 

U.  S.  P.  Preparation. — Emplastrum  Capsici. 

Average  dose. — Yi  grain  (0.03  Gm.) 


OLEORESINA  CUBEB/E.      U.   S.     Oleoresin  of  Cubeb 
[Oleores.  Cubeb.] 

Metric  Old  form 

Cubeb,  in  No.  30  powder 500  Qm.  16  02.  av. 

Alcohol,  a  sufficient  quantity. 

Place  the  cubeb  in  a  cylindrical  glass  percolator,  pack  the  powder 
firmly,  and  percolate  slowly  with  alcohol,  added  in  successive  portions, 
until  the  drug  is  exhausted.  Recover  the  greater  part  of  the  alcohol 
from  the  percolate  by  distillation  on  a  water  bath,  and,  having  trans- 
ferred the  residue  to  a  dish,  allow  the  remaining  alcohol  to  evaporate, 
in  a  warm  place,  stirring  frequently.  Keep  the  Oleoresin  in  a  well- 
stoppered  bottle. 

Note. — Oleoresin  of  Cubeb,  after  standing  for  some  time,  deposits  a 
waxy  and  crystalline  precipitate,  which  should  be  rejected,  the  liquid 
portion  only  being  used. 

U.  S.  P.  Preparation. — Trochisci  Cubebse. 

Average  dose. — 8  grains  (0.5  Gm.). 


OLEORESINA  LUPULINI.     N.  F. 

Oleoresin  of  Lupulin 

(U.S.P.  VIII) 

[Oleores.  Lupul 
Ether,  a  sufficient  quantity. 

in.] 

Metric                                  Old  form 
500  dm.                           16  01.  av. 

Introduce  the  lupulin  into  a  cylindrical  glass  percolator,  provided 
with  a  stop-cock,  and  arranged  with  a  cover  and  a  receptacle  suitable 
for  volatile  liquids.  Press  the  powder  very  lightly,  and  percolate  slowly 
with  ether,  added  in  successive  portions,  until  the  lupulin  is  practically 
exhausted.  Recover  the  greater  part  of  the  ether  from  the  percolate 
by  distillation  on  a  water  bath,  and,  having  transferred  the  residue  to 
a  dish,  allow  the  remaining  ether  to  evaporate  spontaneously  in  a  warm 
place.    Preserve  the  oleoresin  in  a  well-stoppered  bottle. 

Average  dose. — 3  grains  (0.2  mil). 


OLEORESINA   PETROSELINI.      U.    S.      Oleoresin   of   Parsley   Fruit 
[Oleores.  Petrosel.     Liquid  Apiol] 

Metrio  Old  form 

Parsley  Fruit,  in  No.  00  powder 500  Om.  16  01.  av. 

Kther,  a  sufficient  quantity. 

Place  the  parsley  fruit  in  a  cylindrical  glass  percolator,  provided  with 
a  stop-cock,  and  arranged  with  a  cover  and  :i  receptacle  suitable  for 
volatile  liquids.  Pack  the  powder  firmly,  and  percolate  slowly  with 
ether,  added  in  successive  portions  until  the  drug  is  exhausted.    Recover 
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the  greater  portion  of  the  ether  by  distillation  on  a  water  bath,  and, 
having  transferred  the  residue  to  a  dish,  remove  the  remaining  ether  by 
spontaneous  evaporation  in  a  warm  place,  stirring  frequently.  Allow 
the  Oleoresin  to  stand  without  agitation  for  four  or  five  days,  decant 
the  clear  liquid  portion  from  any  solid  residue,  and  preserve  it  in  well- 
stoppered  bottles. 

Average  dose. — 8  minims  (0.5  mil). 


OLEORESINA  PIPERIS.     U.  S.     Oleoresin  of  Pepper 
[Oleores.  Piper.] 

Metric  Old  form 

Pepper,  in  No.  40  powder 500  Gm.  32  oz.  av. 

Ether,  a  sufficient  quantity. 

Place  the  pepper  in  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  a  cover  and  a  receptacle  for  volatile  li- 
quids. Pack  the  powder  firmly,  and  percolate  slowly  with  ether,  added 
in  successive  portions,  until  the  drug  is  exhausted.  Recover  the  greater 
part  of  the  ether  from  the  percolate  by  distillation  on  a  water  bath,  and, 
having  transferred  the  residue  to  a  dish,  set  this  aside  in  a  warm  place 
until  the  remaining  ether  has  evaporated  and  the  deposition  of  piperine 
has  ceased.  Lastly,  separate  the  Oleoresin  from  the  piperine  by  strain- 
ing through  purified  cotton.  Keep  the  Oleoresin  in  a  well-stoppered 
bottle. 

Average  dose. — Y%  grain  (0.03  Gm.). 


OLEORESINA  ZINGIBERIS.     U.   S.     Oleoresin  of  Ginger 
[Oleores.  Zingib.] 

Metric  Old  form 

dinger,  in  No.  60  powder 500  Gm.  16  oz.  av. 

Etber,  a  sufficient  quantity. 

Place  the  ginger  in  a  cylindrical  glass  percolator,  provided  with  a 
stop-cock,  and  arranged  with  a  cover  and  a  receptacle  suitable  for  vola- 
tile liquids.  Pack  the  powder  firmly,  and  percolate  slowly  with  ether, 
added  in  successive  portions,  until  the  drug  is  exhausted.  Recover  the 
greater  part  of  the  ether  from  the  percolate  by  distillation  on  a  water 
bath,  and,  having  transferred  the  residue  to  a  dish,  allow  the  remaining 
ether  to  evaporate  spontaneously  in  a  warm  place.  Keep  the  Oleoresin 
in  a  well-stoppered  bottle. 

Average  dose. — }/2  grain  (0.03  Gm.). 

Ole«e  Infuss     Infused  Oils 

The  character  of  this  class  of  preparations  is  well  illustrated  by  the 
General  Formula  given  below.  They  consist  of  a  solution  in  oil  of  the 
soluble  constitutents  of  plants,  chiefly  of  those  containing  alkaloids  or 
volatile  oils,  such  as  hyoscyamus,  belladonna,  calendula,  etc.  The  ( 'cm- 
pound  Oil  of  Hyoscyamus  closely  resembles  the  Baume  Tranquillc  of 
the  French  Pharmacopoeia  and  is  extensively  used  for  earache. 
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OLEA  INFUSA.     N.  F.     Infused  Oils 

[01.  Inf.] 

Metric  Old  form 

The  Air  Dried  Drug,  in  No.  30  powder 100  Qm.  3  oz.  av.  88  gr. 

Alcohol 1 00  mils  3  fl.  oz.  88  min. 

Ammonia  Water 2  mils  28  min. 

Sesame  Oil 1 000  Qm.  32  oz.  av. 

To  make  about 1 000  Qm.  32  oz.  av. 

Moisten  the  drug  with  the  alcohol  and  ammonia  water,  previously 
mixed,  macerate  for  six  hours  in  a  covered  vessel,  and  then  add  the 
sesame  oil.  Warm  this  mixture  on  a  water  bath,  at  a  temperature 
between  60°  and  70°  C.  (140°  and  158°  F.)  in  an  open  vessel,  frequently 
stirring,  until  the  alcohol  and  ammonia  water  are  dissipated.  Then 
transfer  the  mixture  to  a  strainer,  express  the  residue  and  filter  the 
strained  Oil. 

Preserve  Infused  Oils  in  small,  amber-colored  bottles  in  a  cool  place. 

N.  F.  Preparation. — Oleum  Hyoscyamus  Compositum. 


OLEUM  HYOSCYAMI  COMPOSITUM.     N.  F.     Compound  Oil  of 

Hyoscyamus 
[oi.  Hyosc.  Co.    Balsamtjm  Tranquillans] 

Metric  Old  form 

Oil  of  Lavender    2  mils  31  min. 

Oil  of  Peppermint  2  mils  31  min. 

Oil  of  Rosemary 2  mils  31  min. 

Oil  of  Thyme    2  mils  31  min. 

Infused  Oil  of  Hyoscyamus, >  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  them. 

1  The  Infused  Oil  of  Hyoscyamus  is  prepared  by  the  general  formula  for  Infused  Oils  (see 
above) . 
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ACETOUS  LIQUIDS  MADE  BY  PERCOLATION 
Aceta  Vinegars 

This  class  of  preparations  is  an  old  one,  having  been  in  use  since  the 
days  of  Hippocrates.  Medicated  vinegars  are  solutions  of  the  active 
principles  of  drugs  in  diluted  acetic  acid,  the  latter  being  chosen  as  a 
menstruum  because  acetic  acid  is  not  only  a  good  solvent  but  also 
possesses  antiseptic  properties. 

Diluted  acetic  acid  replaces  the  menstrua  formerly  used,  wine  and 
cider  vinegars  having  been  discarded  on  account  of  their  variable  quality. 
Acetic  acid  may  be  obtained  in  all  parts  of  the  country  very  cheaply 
and  of  unexceptionable  quality,  and  by  simple  admixture  with  about 
five  times  its  weight  of  water  the  menstruum  is  produced.  The  prop- 
erties of  acetic  acid  are  noticed  in  Part  IV  of  this  work. 

Only  one  vinegar  is  official  at  present  in  the  U.  S.  P.  IX  and  two  in 
the  N.  F.  IV.  The  advantage  of  using  acidulous  menstruum  is  appar- 
ent in  forming  soluble  salts  with  most  of  the  active  principles  of  drugs, 
and  experience  has  proved  the  value  of  diluted  acetic  acid  as  a  solvent 
in  exhausting  drugs.  The  medicated  vinegars  should  not  be  made  in 
larger  quantities  than  can  be  used  within  a  reasonable  time,  for,  al- 
though possessed  of  most  of  the  characters  of  permanent  preparations, 
they  are  liable  to  deposit  upon  standing. 

Two  of  the  official  vinegars  are  uniform  in  strength  (10  per  cent.). 
They  are  all  made  by  maceration. 

Official  U.  S.  P.  and  N.  F.  Vinegars 


Title 


Ingredients 


Method  of  Preparation 


Acetum      Aro- 
maticum, 
N.F.IV. 


Opii.N.F.IV 


Seillie 

U.S.  P.  IX 


0.5  mil  each  of  the  Oils  of  Laven- 
der, Rosemary,  Juniper,  Pep- 
permint, and  Cinnamon;  1  mil 
each  of  the  Oils  of  Lemon  and 
Clove;  250  mils  Alcohol;  2C0 
mils  Acetic  -Acid;  Water, 
enough  to  make  1000  mils 

100  Gm.  Granulated  Opium;  30 
Gm.  Powdered  Myristica; 
200Gm.  Sugar;  enough  Diluted 
Acetic  Acid  to  make  1000  mils 

100  Gm.  Squill,  No.  20  powder; 
enough  Diluted  Acetic  Acid  to 
make  1000  mils 


Dissolve  the  Oils  in  the  Alcohol,  add  the 
Acetic  Acid  and  enough  Water  to  make 
1000  mils.     Filter  after  standing  8  days 


Macerate  the  drugs  in  500  mils  of  Diluted 
Acetic  Acid  during  7  days,  transfer  to  a 
percolator  and  add  enough  Diluted  Acetio 
Acid  to  make  1000  mils  of  percolate 

Macerate  the  drug  with  900  mils  of  Diluted 
Acetic  Acid  during  7  days,  strain,  heat  to 
boiling,  filter,  and  add  enough  Diluted 
Acetic  Acid  to  make  1000  mils 


Unofficial  Vinegars 


Title 


Ingredients 


Method  of  Preparation 


Acetum  Can- 

tharidini 

Br. 
Urginea?  Br. 

(Indian 

Squill) 


1  Gm.  Cantharidin,  200  mils 
Glacial  Acetic  Acid;  Acetic 
Acid,  enough  to  make  20(11)  mils 

1000  Gm.  bruised  Urginea;  1000 
mils  Acetic  Acid;  3200  mils 
Distilled  Water 


Dissolve  the  Cantharidin  in  the  Glacial  Acetio 
Acid  on  a  water  bath  and  add  enough 
Acetic  Acid  to  make  2000  mils 

Macerate  for  7  days  and  filter 
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ACETUM  AROMATICUM.  N.  F.      Aromatic  Vinegar 

[Acet.  Arom.] 

Metric  Old  form 

Oil  of  Lavender 0.5  mil               8  min. 

Oil  of  Rosemary 0.5  mil               8  min. 

Oil  of  Juniper 0.5  mil               8  min. 

Oil  of  Peppermint 0.5  mil               8  min. 

Oil  of  Cinnamon 0.5  mil               8  min. 

Oil  of  Lemon 1.0  mil  15  min. 

Oil  of  Clove 1.0  mil  15  min. 

Alcohol   250.0  mils            8  fl.  oz. 

Acetic  Acid 260.0  mils             8  fl.  oz.  154  min. 

Water,  a  sufficient  quantity. 

To  make 1 000     mils  2  pints 

Dissolve  the  oils  in  the  alcohol,  add  the  acetic  acid,  and  lastly  enough 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints].  Set 
the  mixture  aside  for  eight  days,  occasionally  agitating  it,  and  then 
filter. 

ACETUM  OPII.      N.  F.     Vinegar  of  Opium 

(U.S.P.  VIII) 

[Acet.  Opii] 

Metric  Old  form 

Granulated  Opium 100  Gm.  3  oz.  av.  148  gr. 

Myristica,  in  No.  30  powder 30  Gm.  l  oz.  av. 

Sugar   200  Gm.  6  oz.  av.  296  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity, 

To  make 1 000  Gm.  2  pints 

Macerate  the  opium,  myristica  and  sugar  in  500  mils  [old  form  1  pint] 
of  diluted  acetic  acid  during  seven  days,  frequently  shaking  the  mixture ; 
then  transfer  it  to  a  cylindrical  percolator  in  the  neck  of  which  has  been 
placed  a  pledget  of  purified  cotton.  Allow  the  percolation  to  proceed 
slowly  until  the  liquid  has  entirely  disappeared  from  the  surface,  then 
gradually  pour  on  diluted  acetic  acid  and  continue  the  percolation  until 
the  product  measures  1000  mils  [old  form  2  pints]. 

Average  dose. — 8  minims  (0.5  mil). 


ACETUM    SCILL/E.      U.   S.      Vinegar  of  Squill 
[Acet.  Scill.] 

Metric  Old  form 

Squill,  in  No.  20  powder 100  Gm.  3  01.  av.  148  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity, 


To  make lOOOmils  2  pints 

Macerate  the  squill  with  000  mils  [old  form  about  20  fl.  oz.]  of 
diluted  acetic  acid  during  seven  days  with  frequent  agitation;  then 
strain  the  mixture,  and  wash  the  mass  on  the  strainer  with  enough 
diluted  acetic  add  to  make  the  strained  liquid  measure  nearly  1000 
mils  [old  form  2  pints].  Heat  this  liquid  to  boiling,  filter  while 
hot,  and  when  cold  add  sufficient  diluted  acetic  acid  to  make  the 
product  measure  L000  roils  [old  form  2  pints]. 

U.  s.  P.  Preparation.    -Syrupus  Boills. 

N.  F.  Preparation.    •<  bcymel  BdUIa. 

Average  do ■•      L5  minims,  (1  mil). 


ACETOUS  LIQUIDS  605 

QUESTIONS  ON  OLEORESINOUS,  OILY  AND  ACETOUS  LIQUIDS  MADE 
BY  PERCOLATION  OR  MACERATION 

What  are  oleoresins?     (See  page  598.) 

In  what  respects  do  they  differ  from  fluidextracts? 

How  are  they  prepared: 

How  many  oleoresins  are  official?    Name  them. 

Why  should  commercial  gasoline  not  be  used  as  a  solvent  for  oleoresins? 

Give  the  official  name,  menstruum,  and  process  for  preparing  oleoresin  of  aspidium. 

Should  the  deposit  which  usually  occurs  in  this  oleoresin  upon  standing  be  filtered 

out? 
Give  the  Latin  name,  menstruum,  and  process  for  preparing  oleoresin  of  capsicum. 

Oleoresin  of  cubeb. 
Should  the  waxy  and  crystalline  matter  which  is  deposited  from  oleoresin  of  cubeb 

be  separated  from  the  oleoresin? 
Give  the  Latin  name,  menstruum,  and  process  for  preparing  oleoresin  of  lupulin. 

Oleoresin  of  parsley  fruit.     What  is  the  synonym  of  the  latter?     Oleoresin 

of  pepper. 
Should  the  latter  oleoresin  be  separated  from  the  piperine  which  is  deposited? 
Give  the  Latin  name,  menstruum,  and  process  for  preparing  oleoresin  of  ginger. 
What  are  infused  oils? 

What  class  of  drugs  are  mainly  employed  in  their  preparation. 
Outline  the  general  formula. 

Name  the  ingredients  in  compound  oil  of  hyoscyamus.     What  is  its  synonym? 
What  are  medicated  vinegars?     (See  page  603.) 
Why  was  vinegar  chosen  as  a  menstruum,  and  why  is  acetic  acid  now  used  in  place 

of  vinegar? 
How  many  vinegars  are  official  in  the  U.  S.  P.  IX?      How  many  in  the  N.  P.  IV? 

Name  them. 
What  is  their  percentage  strength? 
How  are  they  made? 

Give  the  Latin  name  and  menstruum  of  vinegar  of  squill. 
What  are  the  ingredients  of  aromatic  vinegar?     Of  vinegar  of  opium?    What  per 

cent,  of  opium  is  present? 


CHAPTER  XXX 

SOLID   PREPARATIONS   MADE   BY   PERCOLATION 
Extracta    Extracts 

Extracts  are  solid  or  semi-solid  preparations  produced  by  evapo- 
rating solutions  of  vegetable  principles.  The  solutions  may  be  made 
by  percolating  the  drug  with  water,  alcohol,  diluted  alcohol  of  various 
strengths,  ether,  diluted  acetic  acid,  or  diluted  solution  of  ammonia, 
and  the  extracts  made  from  such  percolates  are  termed  respectively 
aqueous,  alcoholic,  hydro-alcoholic,  ethereal,  acetic,  or  ammoniated  ex- 
tracts. In  addition  to  this,  the  juices  of  fresh  plants  extracted  by  con- 
tusion and  expression  are  evaporated,  and  such  extracts  are  frequently 
called  Sued  spissati,  or  inspissated  juices. 

Preparation  of  Inspissated  Juices. — The  variation  in  the  amount  of 
extractive  matter  afforded  by  expressing  fresh  plants  is  so  great  that 
the  quality  of  this  class  of  extracts  is  necessarily  very  uncertain. 
Although  alcoholic  extracts  are  also  subject  to  variations,  experience 
has  shown  that  they  are  much  more  reliable,  when  properly  made,  than 
extracts  prepared  from  expressed  juices.  For  this  reason  inspissated 
juices  were  not  recognized  in  the  U.  S.  Pharmacopoeia.  The  inspissated 
juices  most  largely  consumed  in  America  are  made  in  Great  Britain, 
and  the  general  formula  of  the  British  Pharmacopoeia  of  1898  is 
appended: 

"Bruise  the  fresh  plant  in  a  mortar,  press  out  the  juice,  and  heat  it 
gradually  to  130°  F.,  and  separate  the  green  colouring  matter  by  a 
calico  filter.  Heat  the  strained  liquid  to  200°  F.  (to  coagulate  the 
albumen)  and  filter  again.  Evaporate  the  filtrate  by  a  water-bath  to 
the  consistence  of  a  thin  syrup;  add  to  it  the  green  colouring  matter 
previously  separated  and  passed  through  a  hair-sieve,  stir  the  whole 
together,  and  evaporate  at  a  temperature  not  exceeding  140°  F.  to  the 
consistence  of  a  soft  extract.  Two  extracts  from  fresh  plants  or  parts 
of  plants  are  official  in  the  1914  British  Pharmacopoeia,  as  follows: 
extract  of  colchicum,  and  extract  of  taraxacum.  In  the  British  Pharma- 
copoeia 1898  two  additional  extracts  of  this  character  wore  official, 
namely,  green  extract  of  belladonna  and  green  extract  of  hyoscyamus." 

Prof.  Herrara  has  proposed  a  plan  of  making  extracts  without  the 
use  of  much  heat, — by  freezing  the  juices.  He  finds  that  by  compressing 
the  frozen  juice  the  expressed  liquid,  or  mother-liquor,  is  greatly 
strengthened,  the  water  being  largely  removed  as  ice,  which  remains  in 
the  press-cloth,  and  the  concentrated  juice  is  then  dried  by  exposure 
on  plates  to  the  sun. 

The  percolates,  or  expressed  juices  of  drugs,  contain,  in  addition  to 
the  active  principles,  certain  inert  substances,  which  exist  in  the  liquids 
in  varying  quantities.  The  amount  of  inert  matter  found  in  the  extract 
depends  largely  upon  the  manipulation,  but  the  composition  of  extracts 
also  varies  with  the  nature  of  the  drug,  the  character  of  the  solvent, 
and  the  mode  of  preparation.  The  object  is  generally  to  obtain  as  much 
606 
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of  the  active  principle  of  the  plant,  with  as  little  of  the  inert  matter, 
as  possible;  though  sometimes  it  may  be  desirable  to  separate  two  active 
ingredients  from  each  other,  when  their  effects  upon  the  system  are 
materially  different;  this  may  be  partially  accomplished  by  employing 
a  menstruum  which,  while  it  dissolves  one,  leaves  the  other  untouched. 
The  proximate  principles  most  commonly  present  in  extracts  are  gum, 
sugar,  starch,  tannin,  extractive,  chlorophyl,  coloring-matter,  salts,  and  the 
peculiar  principles  of  plants;  to  which,  when  a  spirituous  solvent  is 
employed,  may  usually  be  added,  resinous  substances,  fatty  matter,  and 
frequently  more  or  less  volatile  oil,  gum  and  starch  being  excluded  when 
the  menstruum  is  strong  alcohol.  Inert  fixed  oil  or  fat  is  often  removed 
from  powdered  drugs  by  previous  percolation  with  ether  or  petroleum 
benzin;  these  liquids  do  not,  as  a  rule,  extract  the  active  principles,  and 
thus  a  dry  powdered  extract  can  be  made. 

Extractive. — It  has  long  been  known  that  in  most  vegetable  bodies 
there  is  a  substance,  soluble  both  in  water  and  in  alcohol,  which,  in 
the  preparation  of  extracts,  undergoes  chemical  change  during  the  proc- 
ess of  evaporation,  imparting  to  the  liquid,  even  if  originally  limpid, 
first,  a  greenish,  then  a  yellowish-brown,  and  ultimately  a  deep  brown 
color,  and  becoming  itself  insoluble.  This  substance  has  received  the 
appropriate  name  of  extractive,  derived  from  its  frequent  presence  in 
extracts.  Its  existence  as  a  distinct  principle  is  denied,  or  at  least 
doubted,  by  some  chemists,  who  consider  the  phenomena  supposed  to 
result  from  its  presence  as  depending  upon  the  mutual  reaction  of  other 
principles.  The  most  important  property  of  extractive  is  its  disposi- 
tion to  pass,  by  the  influence  of  atmospheric  air  at  a  high  temperature, 
into  an  insoluble  substance.  If  a  vegetable  infusion  or  decoction  is 
evaporated  in  the  open  air  to  the  consistence  of  an  extract,  then  diluted, 
filtered,  and  again  evaporated,  and  the  process  repeated  so  long  as  any 
insoluble  matter  is  formed,  the  whole  of  the  extractive  will  be  separated 
from  the  liquid,  while  the  other  ingredients  may  remain.  If  chlorine 
is  passed  through  an  infusion  or  decoction,  a  similar  precipitate  is 
formed  with  much  greater  rapidity.  The  change  is  usually  ascribed  to 
the  absorption  of  oxygen  by  the  extractive,  which  has,  therefore,  been 
called,  in  its  altered  condition,  oxidized  extractive;  but  De  Saussure 
ascertained  that,  though  oxygen  is  absorbed  during  the  process,  an 
equal  measure  of  carbonic  acid  gas  is  given  out,  and  the  oxygen  and 
hydrogen  of  the  extractive  unite  to  form  water  in  such  a  manner  as  to 
leave  the  principle  richer  in  carbon  than  it  was  originally.  The  name 
of  oxidized  extractive  is,  therefore,  obviously  incorrect;  and  Berzelius 
long  ago  proposed  to  substitute  for  it  that  of  apothem,  synonymous  with 
deposit.  According  to  Berzelius,  apothem  is  not  completely  insoluble 
in  water,  but  imparts  a  slight  color  to  that  liquid  when  cold,  and  is 
rather  more  soluble  in  boiling  water,  which  becomes  turbid  upon 
cooling.  It  is  still  more  soluble  in  alcohol,  and  is  freely  dissolved  by 
solutions  of  the  alkalies  and  alkaline  carbonates,  from  which  it  is  pre- 
cipitated by  acids.  It  has  a  great  tendency,  when  precipitated  from 
solutions,  to  unite  with  other  principles  and  to  carry  them  along  with  it, 
thus  acquiring  properties  somewhat  different  according  to  the  source 
from  which  it  is  obtained.  In  this  way,  also,  even  when  the  extractive 
of  a  plant  is  itself  medicinally  inert,  its  conversion  into  apothem  may 
be  injurious  by  causing  a  precipitation  of  a  portion  of  the  active  prin- 
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ciple;  and  in  practical  pharmaceutical  operations  this  change  should 
always,  if  possible,  be  avoided. 

Variable  Quality  of  Extracts. — It  is  evident  that  there  must  be  great 
variation  in  the  quality  of  extracts  of  pilular  consistence  as  found  in  com- 
merce, for,  whether  made  by  any  of  the  processes  commonly  employed, 
or  by  a  special  patented  process,  the  lack  of  a  fixed  standard  to  deter- 
mine the  amount  of  moisture  which  is  to  remain  in  pilular  extracts 
renders  them  very  variable  in  strength.  The  Pharmacopoeia  is  neces- 
sarily compelled  to  avoid  specifying  an  exact  limit  in  this  respect,  and 
the  approximate  standard  of  "pilular  consistence'1  has  been  adopted. 
The  powdered  extracts  are  more  stable  and,  being  adjusted  through  the 
addition  of  a  diluent  to  an  exact  weight,  they  have  a  great  advantage 
over  pilular  extracts.  It  should  be  said  in  addition  that  the  variation  in 
the  strength  of  extracts  of  pilular  consistence  does  not  cease  even  after 
their  manufacture.  The  exposure  to  the  air  to  which  they  are  subjected 
in  dispensing,  particularly  if  kept  in  the  customary  open  queen's-ware  or 
glass  jars,  causes  loss  of  moisture,  and  they  become  hard,  and  conse- 
quently stronger,  in  proportion  to  the  quantity  of  moisture  that  is  thus 
lost;  this  loss  may  in  some  cases  amount  to  as  much  as  25  per  cent. 
In  moist  climates,  however,  some  extracts  absorb  moisture  and  become 
thinner.  One  of  the  advantages  of  powdered  extracts  is  that  they  may 
be  kept  in  tightly  corked  vials,  and  thus  protected  from  moisture.  The 
greatest  variation  in  the  commercial  extracts,  however,  arises  from  the 
difference  in  the  alcoholic  strength  of  the  menstruum  employed.  This 
may  be  best  illustrated  by  taking  the  case  of  extract  of  jalap.  Here 
alcohol  dissolves  the  active  principles,  while  water  is  the  best  solvent 
for  those  that  are  inert.  If  a  manufacturer  in  making  extract  of  jalap 
uses  equal  parts  of  alcohol  and  water,  he  will  obtain  twice  as  much 
extract  as  the  manufacturer  who  simply  uses  alcohol;  but  the  alcohol 
extract  or  resin  has  twice  the  strength  of  the  hydro-alcoholic  extract, 
and  is  worth  double  the  price,  because  it  has  been  shown  that  the  aque- 
ous extract  of  jalap  is  absolutely  inert  even  in  doses  of  two  hundred  and 
forty  grains.  The  difference  between  the  relative  merits  of  alcoholic 
and  aqueous  extracts  does  not  so  clearly  appear  in  many  of  the  extracts 
as  in  the  instance  just  noted,  but  it  is  shown  in  such  important  extracts 
as  those  from  belladonna,  hyoscyamus,  digitalis,  etc.,  for  here  the 
strength  depends  largely  upon  the  menstrua  used  in  exhausting  them, 
water  removing  the  inert  principles,  starch,  gum,  albumen,  sugar,  salt, 
etc.  The  relative  value  of  commercial  extracts  must  depend  upon  the 
amount  of  active  principles  present;  and  as  the  manufacturer  never 
states  upon  the  label  the  menstruum  that  he  has  employed  in  making 
the  extract,  nor  the  yield  of  the  extract  from  the  drug  from  which  it  is 
prepared,  and  as  manufacturers  often  use  menstrua  other  than  that 
directed  by  the  official  standards,  the  pharmacist  and  physician  have 
no  means  of  knowing  the  dose  of  the  extract,  nor  can  they  usually  form 
any  correct  judgment  of  its  value  without  a  therapeutical  experiment 
or  analytical  assay.  It  will  be  seen,  therefore,  from  the  foregoing  con- 
aiderationS  that  extracts,  except  those  which  are  assayed,  are  among 
the    moei    uiriliabh    df  all   classes  of  preparations.     It.  is  greatly  to  be 

regretted  that  manufacturers  do  not  more  strictly  adhere  to  the  men- 
strua directed  iii  the  Pharmacopoeia,  for  the  sake  of  securing  uniformity, 
if  for  no  other  reason. 
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Preparation  of  Extracts. — The  manipulations  necessary  to  produce 
extracts  have  been  considered  under  the  various  heads  of  Maceration, 
Expression,  Percolation,  Decoction,  Infusion,  Evaporation,  Use  of 
Steam  Heat,  Vacuum  Apparatus,  etc.  The  special  precautions  neces- 
sary for  each  extract  will  be  noticed  in  the  official  working  formulas 
which  follow.  The  details  of  the  formulas  vary  so  much  that  a  general 
formula  is  of  little  value,  except  to  serve  as  a  type  for  the  alcoholic 
extracts,  which  resemble  one  another  more  closely  than  do  any  of  the 
others. 

Preservation  of  Pilular  Extracts. — Special  care  in  the  preserva- 
tion of  soft  extracts  is  rarely  taken.  This  arises  from  the  incorrect 
impression  that  they  are  permanent  preparations  and  do  not  need  it. 
The  manufacturers  seal  the  jars  or  bottles  which  contain  them,  because 
experience  has  compelled  them  to  be  very  careful  about  this,  to  avoid 
loss  in  transportation, — in  the  case  of  soft  extracts,  through  inversion 
of  the  jar.  The  loosely  fitting  covers  often  used  for  the  jars  permit 
exposure  which  causes  the  variation  above  noticed,  and  it  is  imprac- 
ticable for  the  pharmacist  on  every  occasion  to  seal  the  jar  immediately 
after  he  has  used  a  portion  of  the  extract.  Several  expedients  have  been 
suggested  to  overcome  these  difficulties.  It  is  good  practice  to  enclose 
the  jar  in  a  tightly  fitting  tin  can,  or  to  put  the  extract  in  a  jar  with  a 
cover  which  clamps  down  tightly  and  is  fitted  with  a  thin  cork  disk  in 
the  top  to  aid  in  making  a  tight  joint;  many  manufacturers  are  now 
marketing  pilular  extracts  in  jars  fitted  with  covers  of  this  character. 
Pilular  Extracts  are  solid  or  semi-solid  products  prepared  by  exhaust- 
ing drugs  with  appropriate  solvents  and  carefully  evaporating  the 
solutions  to  the  proper  consistence.  These  extracts  preserve  the  useful 
constituents  of  the  drug  in  a  concentrated,  relatively  uniform  and 
permanent  condition,  and  in  a  form  suitable  for  medication. 

The  solvents  or  menstrua  employed  in  the  preparation  of  pilular 
extracts  are  water,  alcohol,  or  mixtures  of  these  in  the  proportions 
stated  in  the  formulas.  A  few  drugs  require  for  their  extraction  the 
addition  of  an  acid  or  an  alkali  to  the  solvent.  Where  alcohol  is  used 
in  the  extraction  it  may  be  recovered  by  distillation. 

In  the  preparation  of  pilular  extracts  the  concentration  of  the  solu- 
tions should  be  completed  without  delay,  and  undue  exposure  to  heat 
must  be  avoided.  The  limit  of  temperature  for  the  evaporation,  as 
stated  in  the  formulas,  should  not  be  exceeded.  In  the  manufacture  of 
these  extracts  on  a  large  scale  an  apparatus  for  distilling  and  evapo- 
rating under  reduced  pressure  should  be  used.  It  is  also  important  that 
the  residue  be  frequently  stirred  so  as  to  hasten  the  evaporation  and 
to  obtain  a  uniform  product. 

Pilular  extracts  are  extensively  used  in  pill  masses  and  in  ointments 
and,  to  facilitate  their  use  in  these  preparations,  the  degree  of  concen- 
tration is  commonly  directed  to  be  that  of  a  "  pilular  consistence. " 

They  should  be  protected  from  exposure  to  sunlight  and  air  by  being 
kept  in  tightly-covered  glass  or  earthen-ware  containers. 

Powdered  Extracts. — These  extracts  are  largely  superseding  soft  ex- 
tracts for  reasons  given  in  preceding  paragraphs ;  the  difficulty  of  mak- 
ing them  arises  from  the  injurious  influence  of  heat  upon  concentrated 
percolates  of  organic  substances,  but  by  the  use  of  vacuum  apparatus, 
suitable  absorptive  diluents  and  care  they  can  be  made  successfully. 
39 
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They  differ  from  pilular  extracts  in  that  they  are  dry.  fine  powders. 
Powdered  extracts  are  often  preferred  to  pilular  extracts  for  general 
use,  because  they  can  be  more  accurately  weighed,  more  easily  dis- 
pensed, and  more  conveniently  preserved  in  tightly-stoppered  bottles. 

In  the  preparation  of  powdered  extracts,  it  is  necessary  to  use  sol- 
vents that  will  extract  the  active  principles  of  the  drugs,  and  only  a 
minimum  amount  of  the  inert  substances.  Where  the  drug  contains  an 
oily  constituent  that  would  be  extracted  by  the  menstruum  directed, 
it  becomes  necessary  to  adopt  in  the  process  of  manufacture  a  method 
for  the  separation  of  this  oil  so  that  the  product  will  retain  a  satisfac- 
tory, pulverulent  form. 

The  concentration  of  the  liquids  containing  the  extractive  should  be 
completed  without  delay  and  undue  exposure  to  heat  must  be  avoided. 

The  limit  of  temperature  as  stated  in  the  formulas  should  not  be 
exceeded,  and  the  use  of  apparatus  for  concentrating  under  reduced 
pressure  is  recommended.  The  final  drying  of  the  soft  extract  can  be 
greatly  facilitated  by  spreading  it  upon  plates  of  glass  or  tinned  metal 
and  exposing  it  to  currents  of  warm,  dry  air.  Powdered  extracts  must 
be  thoroughly  dried,  powdered  and  mixed  with  the  diluent  and  pre- 
served in  tightly-stoppered,  small,  wide-mouthed,  amber-colored  bot- 
tles, and  stored  in  a  cool  and  dry  place. 

Alkaloidal  standards  have  been  adopted  for  Extracts  that  can  be 
reliably  assayed.  Assay  methods  are  directed  for  the  determination  of 
their  strength,  and  to  provide  for  standardization.  When  necessary,  an 
inert  diluent  is  directed  to  reduce  the  product  to  the  standard.  In  the 
official  formulas  glucose  is  directed  for  the  diluent  in  pilular  extracts 
and  dried  starch  and  magnesium  oxide  are  directed  for  powdered  ex- 
tracts, but  it  is  permissible  for  the  manufacturer  to  use  as  inert  diluents 
for  the  latter,  sugar,  sugar  of  milk,  powdered  glycyrrhiza,  magnesium 
carbonate  or  the  finely  powdered  drug  or  marc  from  which  the  respec- 
tive extract  was  made.  For  the  convenience  of  the  prescriber,  the 
standards  of  strength  for  the  Extracts  have  been  adjusted,  wherever 
possible,  so  that  each  bears  a  definite  relation  to  that  of  the  respective 
drug  of  average  strength,  and  a  statement  of  the  standard  precedes  the 
the  formula. 

Abstracts. — A  class  of  preparations  known  as  Abstracts  were  official 
in  the  U.  S.  P.  1880.  These  were  a  form  of  powdered  extracts  bearing 
uniformly  a  definite  relation  to  the  drug,  i.  e., — one  part  of  Abstract  rep- 
resenting two  parts  of  drug.  They  were  prepared  by  extracting  200 
parts  of  the  drug  by  percolation  with  a  suitable  menstruum,  evaporating 
the  percolate  with  50  parts  of  sugar  of  milk  to  dryness,  at  not  over 
50°  C.  (122°  F.)  adding  enough  sugar  of  milk  to  make  100  parts  and 
mixing  thoroughly.  Powdered  Extracts  which  arc  more  concentrated 
have  largely  replaced  the  abstracts.  (See  the  Practice  of  Pharmacy, 
Fifth  Edition,  page  454.) 

Official  Extracts. — The  extracts  of  the  U.  S.  P.  are  twenty-seven  in 
number,  those  of  the  N.  F.  IV,  thirteen  in  number.  .Fifteen  official 
extracts  are  pilular  in  consistence,  one  is  a  thick  liquid,  two  form  a 
brittle  mass,  and  (wcnty-tiro  are  in  powder  form.  Of  these,  Unnty-seven 
are  directed  to  be  made  with  alcoholic  menstrua  of  various  strengths. 
In  the  U.  S.  P.  these  are  Extracts  of  Aconite,  Belladonna  Leaves  (Pil- 
ular),   Belladonna    Leave3   (Powdered),   Cannabis,   Cimicifuga,   Col- 
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chicum  Corm,  Colocynth,  Ergot,  Oxgall,  Gelsemium, 'Hydra.-t  is,  Ilyo- 
scyamus,  Nux  Vomica,  Physostigma,  Rhubarb,  Stramonium  Pilular), 
Stramonium  (Powdered),  Sumbul,  Taraxacum,  and  Viburnum  Pruni- 
folium.  Those  in  the  N.  F.  made  with  alcoholic  menstrua  are  Ex- 
tracts of  Cinchona,  Conium,  Euonymus,  Ignatia,  Jalap,  Leptandra,  and 
Podophyllum. 

Twelve  official  extracts  are  made  with  aqueous  menstrua.  In  the 
U.  S.  P.  these  are  Extracts  of  Cascara  Sagrada,  Gentian,  Glycyrrhiza, 
Malt,  and  Opium.  Those  of  the  N.  F.  made  with  aqueous  menstrua 
are  Extracts  of  Aloes  and  Ergot  (aqueous) ,  Ferrated  Extract  of  Apples, 
Extracts  of  Hematoxylon,  Krameria,  and  Quassia,  while  one  extract  is 
percolated  with  water  containing  5  per  cent,  of  ammonia  water, — i.e., 
Pure  Extract  of  Glycyrrhiza. 

One  extract  is  made  by  mixing  extracts  and  a  resin  with  aromatics, 
etc., — i.e.,  Compound  Extract  of  Colocynth. 
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SOLID  PREPARATIONS 


U.  S.  P.  IX  Extracts  arranged  In  groups  to  show  if  Pilular  or  Powdered  and 
also  according  to  their  Henstruum  Strength 

Pilular  Extracts 


Title  and  Menstruum 


Relation 

of 
Extract 
to  Drug 


Fineness 

of 
Powder 


Method  of  Preparation  and  Notes 


Alcohol 

Eitractum  Cannabis 


Alcohol,  88; 
Water.      18 

Eitractum  Ergotse 


Alcohol,  4; 
Water,      1 

Eitractum  Sumbul 


Alcohol,  3; 
Water.     1 

Eitractum    Bella- 
donnas   Foliorum 
(Pilular) 


Hyoscyami 


Stramonii  (Pilular) 


Alcohol,  125; 
Water,     878 

Eitractum  Taraiaci 


Water 

Eitractum  Glyoyr- 
rhiisa  Purum 


'  '..Titirvnas 


Malti 


Glycyrrhii 


1  to  4 


1  to  4 


30 


40 


80 


i-i  i 


so 


Biological  Assay  required — Percolate  in  the  usual 
manner  until  the  drug  is  exhausted,  recover  the  al- 
cohol by  distillation,  evaporate  the  residue  to  pilular 
consistence  at  a  temperature  not  eiceeding  70°  C. 
(158°  F.)  and  assay  the  product,  adjusting  the 
strength,  by  adding  glucose,  to  comply  with  the 
biological  standard 


Extract  the  1000  Gm.  of  Ergot  with  petroleum 
benzin,  dry  the  drug  and  then  percolate  to  exhaus- 
tion, using  first  a  miiture  of  850  mils  of  Alcohol, 
150  mils  of  Water  and  10  mils  of  Hydrochloric 
Acid  and  then  Alcohol  and  Water  of  the  same  pro- 
portion but  omitting  the  Acid.  Recover  the  alco- 
hol by  distillation  and  evaporate  the  residue,  at  a 
temperature  not  exceeding  70°  C.  (158°  F.),  with 
frequent  stirring,  to  a  pilular  consistence 


Exhaust  the  drug  by  percolation  in  the  usual  man- 
ner ,  recover  the  alcohol  by  distillation  and  evaporate 
the  residue,  with  frequent  stirring,  at  a  temperature 
not  exceeding  70°  C.  (158°  F.)  to  pilular  consistence 


Assayed — It  contains  from  1.18  to  1.32  per  cent,  of 
Belladonna  alkaloids 

Exhaust  the  drug  by  percolation  in  the  usual  manner, 
recover  the  alcohol  by  distillation  and  evaporate 
the  residue,  with  frequent  stirring,  at  a  temperature 
not  exceeding  70°  C.  (158°  F.)  to  pilular  consistence. 
Then  assay  a  portion  and  adjust  the  remainder  to 
contain  1.25  per  cent,  of  Belladonna  alkaloid 

Assayed — It  contains  from  0.22  to  0.28  per  cent,  of 
Hyoscyamus  alkaloids 

Prepare  as  directed  for  the  Pilular  Extract  of  Bella- 
donna Leaves,  adjusting  the  finished  product  to 
contain  0.25  per  cent,  of  Hyoocyamus  alkaloids 

Assayed — It  contains  from  0.9  to  1.1  per  cent,  of 
Stramonium  alkaloids 

Prepare  as  directed  for  the  Pilular  Extract  of  Bella- 
donna Leaves,  adjusting  the  finished  product  to 
contain  1  per  cent,  of  Stramonium  alkaloids 


Exhaust  the  drug  by  percolation  in  the  usual  manner, 
recover  the  alcohol  by  distillation  and  evaporate 
the  residue  on  a  water  bath,  with  frequent  stirring, 
to  pilular  consistence 

Mix  150  mils  of  Ammonia  Water  with  3000  mils  of 
Water  and  macerate  1000  Gm.  of  the  drug  for  24 
hours  with  1000  mils  of  this  mixture.  Then  perco- 
late in  the  usual  manner,  using  first  the  remainder 
of  the  Ammonia  mixture  and  then  Chloroform 
Water  until  exhausted.  Evaporate  the  percolate, 
on  a  water  bath,  to  pilular  consistence 

Exhaust  KKX)  Gm.  of  the  drug  by  percolation  after 
24  hours  of  maceration,  evaporate  the  percolate  to 
2000  mils,  strain,  and  again  evaporate,  on  a  water 
bath,  to  pilular  consistnur 

Macerate  1000  Gm.  of  the  drug  for  6  hours  with  1000 
mils  of  Water,  then  add  4000  mils  of  Water,  heat 
to  60°  C.  (140°  F.),  and' digest  for  1  hour  on  a  water 
bath  at  a  temperature  not  exceeding  60°  C.  (140°  F.). 
Strain  with  pressure,  filter  the  strained  liquid,  and 
evaporate  it  on  a  water  bath  or  in  vacuum  at  not 
over  60°  C.  (140°  F.)  until  of  a  specific  gravity  be- 
tween 1.350  and  1.400  at  25°  C.  (77°  F.) 

The  Commercial  Extract  in  rolls;  not  leas  than  60 
per  cent,  of  it  should  be  soluble  in  cold  water 
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Title  and  Menstruum 


Relation 
of 

Extract 
to  Drug 


Fineness 

of 
Powder 


Method  of  Preparation  and  Notes 


Alcohol 

Extractum  Aconiti 


1  to  4 


60 


Belladonna:  Foliorum 
(Powdered) 


Cimicifuga? 


Colchici  Cormi 


Fellis  Bovis 


Gelsemii 


1  to  4 


1  to  4 


1  to  4 


1  to  8 


1  to  4 


40 


40 


60 


40 


Assayed — It  contains  from  1.8  to  2.2  per  cent,  of  the 
ether-soluble  alkaloids  of  Aconite 

A  biological  assay  optional 

Dissolve  5  Gm.  of  Tartaric  Acid  in  500  mils  of  Alcohol, 
moisten  1000  Gm.  of  the  drug  with  this  mixture 
and  percolate  in  the  usual  manner  after  48  hours' 
maceration,  using  Alcohol  as  the  menstruum. 
Reserve  the  first  1000  mils  of  percolate,  recover 
the  alcohol  by  distillation  from  the  remaining 
percolate  and,  when  the  residue  measures  about 
100  mils,  add  the  reserved  portion  and  again  distil 
the  alcohol  until  the  residue  is  of  syrupy  consist- 
ence. Shake  this  residue  with  two  successive  por- 
tions of  petroleum  benzin  of  250  mils  each,  to 
remove  any  fatty  constituent,  incorporate  50  Gm. 
of  dried  starch  with  the  washed  residue,  and  evap- 
orate in  a  dish  on  a  water  bath,  with  a  gentle  heat 
and  frequent  stirring,  until  thick.  Then  spread  on 
glass  plates  and  dry  in  an  air  bath,  at  not  over  70°  C . 
(158°  F.).  Powder  the  product,  weigh  it, assay  a  por- 
tion and  adjust  the  finished  extract,  by  adding  suffi- 
cient dried  starch,  to  contain  2  per  cent .  of  the  ether- 
soluble  alkaloids  of  Aconite.  Pass  the  Extract 
through  a  fine  sieve  and  preserve  it  in  small,  well- 
stoppered  bottles 

Assayed — It  contains  from  1.18  to  1.32  per  cent,  of 
Belladonna  alkaloids 

Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  reserve  the  first  1000  mils  of  perco- 
late, recover  the  alcohol  by  distillation  from  the 
remaining  percolate  and,  when  the  residue  measures 
about  100  mils,  add  the  reserved  portion  and  again 
distil  the  alcohol  until  the  residue  is  of  syrupy  con- 
sistence. Evaporate  this  in  a  dish  to  pilular  consist- 
ence at  not  over  70°  C.  (158°  F.),  incorporate  50 
Gm.  of  dried  starch  and  continue  the  low  heat  and 
frequent  stirring  until  nearly  dry.  Now  incorporate 
20  Gm.  of  Magnesium  Oxide,  dry  thoroughly  in 
warm  air,  powder,  weigh,  assay,  and  add  enough 
starch  to  make  the  finished  extract  contain  1 .25 
Gm.  of  Belladonna  alkaloids.  Pass  the  product 
through  a  fine  sieve  and  preserve  it  in  small,  well- 
stoppered  bottles 

Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  recover  the  alcohol  from  the  perco- 
late by  distillation,  evaporate  the  residue  to  dry- 
ness, at  not  over  70°  C.  (158°  F.),  powder,  and  add 
enough  dried  starch  to  make  250  Gm.  Sift  the 
product  and  transfer  to  suitable  bottles 

Assayed — It  contains  from  1.25  to  1.55  per  cent,  of 
Colchicine 

Prepare  the  Extract  as  directed  for  Extract  of  Aconite, 
using  one  additional  washing  with  100  mils  of 
petroleum  benzin  and  adjusting  the  finished  ex- 
tract to  contain  1.4  per  cent,  of  Colchicine 

Add  1000  mils  of  Alcohol  to  800  Gm.  of  Oxgall  in  a 
bottle,  slowly  and  with  agitation,  and  decant  the 
liquid  portion  after  2  days.  Again  wash  the  residue 
in  the  bottle  with  500  mils  of  Alcohol,  decant  as 
before,  mix  the  alcoholic  liquid  and  filter.  Recover 
the  alcohol  by  distillation  and  evaporate  the  residue 
to  a  thick  extract  at  from  75°  to  80°  C.  (167°  to 
176°  F.),  thoroughly  dry  this  on  glass  plates,  at  not 
over  70°  C.  (158°  F.),  powder  the  product,  weigh 
and  add  enough  dried  starch)  to  make  100  Gm. 
Mix,  sift,  and  transfer  to  suitable  bottles 

Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  distil  the  alcohol  from  the  percolate 
until  the  residue  in  the  still  measures  500  mils, 
evaporate  this  in  a  dish,  with  frequent  stirring,  at 
not  over  70°  C.  (158°  F.),  to  a  soft  extract.  Then 
incorporate  50  Gm.  of  a  mixture  of  1  part  of  Mag- 
nesium Oxide  and  3  parts  of  dried  Starch  aud  dry 
the  mixture  on  plates,  in  an  air  bath,  at  r.ot  over 
70°  C.  ( 158°  F.).  Powder  the  product,  add  enough 
of  the  same  diluting  material  to  make  250  Gm., 
mix,  sift,  and  transfer  to  suitable  bottles 
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U.  S.  P.  Powdered  Extracts— Continued 


Title  and  Menstruum 


Relation 

of 
Extract 
to  Drug 


Fineness 

of 
Powder 


Method  of  Preparation  and  Notes 


Alcohol  ^Continued) 
Extractum  Hydrastis 


Stramonii 

(Powdered) 


Alcohol,  4; 
Water,     1 

Extractum  Rhei 


Alcohol,  3; 
Water.     1 

Extractum     Nucis 
Vomica? 


1  to  2 


a 


20 


Physostigmatia 


1  to  13 


60 


Diluted  Alcohol 
Kitr.-i'tuNi     Colooyn- 

thi'lin 


1  to  4 


■^n 


Assayed — It  contains  from  9  to  11  per  cent,  of  the 
ether-soluble  alkaloid  of  Hydrastis 

Dissolve  5  Gm.  of  Tartaric  Acid  in  1000  mils  of 
Alcohol  and  exhaust  1000  Gm.  of  the  drug  by 
percolation  in  the  usual  manner,  using  first  the 
acidified  alcohol  and  then  Alcohol.  Recover  the 
alcohol  by  distillation,  evaporate  the  residue  to  a 
soft  extract  at  not  over  70°  C.  (158°  F.),  and  com- 
plete the  process  as  directed  for  Extract  of  Gelse- 
mium,  using  the  Magnesium  Oxide  and  Starch 
mixture  as  a  diluent,  but  adjusting  the  finished 
product  to  contain  10  per  cent,  of  the  ether-soluble 
alkaloids  of  Hydrastis 

Assayed — It  contains  from  0.9  to  1.1  per  cent,  of 
Stramonium  alkaloids 

Prepare  the  Extract  as  directed  for  Powdered  Extract 
of  Belladonna  Leaves,  adjusting  the  finished  ex- 
tract to  contain  1  percent,  of  Stramonium  alkaloids 


Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  recover  the  alcohol  by  distillation, 
evaporate  the  syrupy  residue  to  dryness,  in  a  dish, 
at  not  over  70°  C.  (158°  F.),  add  50  Gm.  of  Mag- 
nesium Oxide  to  the  dry  product  and  enough  dried 
Starch  to  make  500  Gm.  Powder  the  mixture,  sift 
it,  and  transfer  the  product  to  suitable  bottles 


Assayed — It  contains  from  15.2  to  16.8  per  cent,  of 
Nux  Vomica  alkaloids 

Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  way.  Recover  the  alcohol  by  distillation  and 
when  the  liquid  in  the  still  measures  about  200 
mils,  transfer  it  to  a  flask,  add  150  mils  of  Water 
and  wash  with  two  successive  portions  of  petroleum 
benzin,  200  and  100  mils,  respectively.  Now  wash 
the  separated  benzin  twice  with  a  mixture  of  100 
mils  of  water  and  10  mils  of  sulphuric  acid,  render 
the  aqueous  washings  alkaline  with  ammonia 
and  shake  it  out  with  chloroform.  Add  the  chloro- 
form washings  to  the  original  extract  and  evaporate 
the  mixture  to  dryness  on  a  water  bath  with  fre- 
quent stirring 

Assay  the  product  and  add  enough  of  a  mixture  of 
1  part  of  Magnesium  Oxide  and  3  parts  of  dried 
Starch  to  make  the  finished  Extract  contain  10  per 
cent,  of  Nux  Vomica  alkaloids.  Mix,  powder,  sift, 
and  transfer  the  product  to  suitable  bottles 

Assayed— It  contains  from  1.7  to  2.3  per  cent,  of 
Physostigma  alkaloids 

Dissolve  5  Gm.  of  Tartaric  Acid  in  1000  mils  of  the 
prescribed  menstruum  and  exhaust  1000  Gm.  of 
the  drug  by  percolation  in  the  usual  manner,  using 
first  the  acidified  alcohol  and  then  alcohol.  Recover 
the  alcohol  by  distillation  ami  evaporate  the  residue 
to  about  200  mils  at  not  over  70°  C.  (158°  F.) 
Transfer  the  ooncentrated  liquid  to  a  flaak,  add  ion 
mils  of  water  and  \\  aafa  I  he  mixture  with  two  succes- 
sive portions  of  petroleum  benzin,  250  and  200  mils 
respectively.  Discard  the  benzin  and  evaporate  the 
washed  liquid  to  pilular  consistence  at  not  over  70  C 
168  P.).  Now  add  20  Qm.  of  dried  Starch  and  thor- 
oughly dry  by  exposure  to  currents  of  warm  air 
Powder  tin-  product!  assay,  and  add  enough  of  the 
dried  rtarch  to  make  the  finished extracl  contain  '-' 
per  rciit.  of  Physostigma  alkaloids.  Mix,  powder, 
sift  and  transfer  the  product  to  suitable  bottles 

Macerate    1000   Cm     of   the   drug    with    8000   mils  of 

menstruum  during  24  hours  and  then  percolate 
slowly  until  tlie  percolate  measures  6000  mils 
Recover  the  alcohol  by  distillation  and  evaporate 
tiie  residue  to  dryness  on  a  water  bath      Powder 

tin  product,  and  add  enough  dried  starch  to  make 
260  Cm  Mix  thoroughly,  sift,  and  transfer  to 
suitable  bottles 
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Title  and  Menstruum 


Relation 

of 
Extract 
to  Drug 


Fineness 

of 
Powder 


Method  of  Preparation  and  Notes 


Diluted  Alcohol  (Con- 
tinued) 
Extractum  Colocyn- 

thidis    Com  pos- 

itum 


Viburni   Prunifolii 


Water 

Extractum    Cascarffi 
Sagrada? 


1  to  5 


30 


20 


Opii 


Triturate  the  following  ingredients  together  until 
thoroughly  mixed,  sift  the  product  and  transfer  it 
to  suitable  bottles;  100  Gm.  Extract  of  Colocynth; 
500  Gm.  Aloes;  50  Gm.  Cardamom  Seed;  140  Gm. 
Resin  of  Scammony;  150  Gm.  powdered  Soap 

Extract  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  recover  the  alcohol  by  distillation, 
and  evaporate  the  residue  to  a  soft  extract  at  not 
over  70°  C.(158°  F.).  Add  5  Gm.  of  Magnesium 
Oxide,  spread  it  out  on  glass  plates  to  dry  in  warm 
air.  Powder  the  product,  add  enough  dried  Starch  to 
make  200  Gm.,  mix  thoroughly,  powder,  sift,  and 
transfer  to  suitable  bottles 

Exhaust  900  Gm.  of  the  drug  by  percolation  with 
boiling  water,  evaporate  the  percolate  to  dryness 
on  a  water  bath,  powder  the  product,  and  add 
enough  dried  Starch  to  make  the  product  weigh 
300  Gm.  Mix  thoroughly,  sift,  and  transfer  the 
extract  to  suitable  bottles 

Assayed — It  contains  from  19.5  to  20.5  per  cent,  of 
anhydrous  Morphine 

Macerate  100  Gm.  of  Opium,  cut  into  small  pieces, 
with  300  mils  of  hot  Water  until  reduced  to  a 
smooth  paste,  add  100  Gm.  of  sand,  and  percolate 
to  exhaustion  with  Water.  Evaporate  the  perco- 
late to  dryness  on  a  waterbath,  powder  the  product, 
assay  it  and  add  enough  dried  Starch  to  make  the 
Extract  contain  20  per  cent,  of  anhydrous  Mor- 
phine. Mix  thoroughly,  sift,  and  transfer  the 
extract  to  suitable  bottles 
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SOLID  PREPARATIONS 


N.  F.  IV  Extracts,  arranged  In  groups  to  show  if  Pilular  or  Powdered  and 

also  according  to  Menstruum  Strength. 

Pilular  and  Powdered  Extracts 


Title  and  Menstruum 


Relation 

of 
Extract 
to  Drug 


Fineness 

of 
Powder 


Method  of  Preparation  and  Notes 


Alcohol 

Eztractum  Jalapa? 


Alcohol,  4; 
Water,     1 

Eztractum  Podophylli 
Alcohol,  3; 
Water,     1 

Eztractum  Cinchonse 


Diluted  Alcohol 

Eztractum  Conii 


Water 

Eztractum  Ergotffl 
Aquosum 


Ferri  Pomatum 


Hematoxyli 


Alcohol,  4; 
Water,      1 

Eztractum  Euonymi 


Alcohol,  3: 
Water,     1 

Ignatia 


Leptandre 

Water 

Eztractum  Aloes 


1  to  4 


1  to  4 

1  to  2 


60 


60 


40 


30 


Rasped 


BO 


n 


Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  reserve  the  first  900  mils  of  percolate, 
evaporate  first  the  remaining  percolate  to  100  mils, 
and  then  the  reserved  portion,  at  not  over  50°  C. 
(122° F.), until  theproduct  isof  a  pilular  consistence 


Prepare  the  Eztract  as  directed  for  Eztract  of  Jalap 


Assayed — It  contains  from  22  to  26  per  cent,  of 
Cinchona  alkaloids 

Prepare  a  pilular  extract  as  directed  for  Eztract  of 
Jalap,  assay  a  portion  of  the  product  and  add 
enough  Glucose  if  necessary  to  make  the  finished 
eztract  contain  24  per  cent,  of  Cinchona  alkaloids 

Assayed — It  contains  from  1.8  to  2.2  per  cent,  of 
Coniine 

Prepare  a  pilular  extract  as  directed  for  Eztract  of 
Jalap,  adding  3  mils  of  Diluted  Hydrochloric  Acid 
to  the  weaker  portion  of  the  percolate  before 
evaporating  and  adjusting  the  finished  product, 
by  assay,  and  the  addition  of  Glucose  to  contaiD 

2  per  cent,  of  Coniine 

Macerate  200  Gm.  of  the  drug  with  400  mils  of  Chlo- 
roform Water  during  24  hours,  then  percolate  with 
the  same  menstruum,  at  a  rate  of  not  more  than 
20  drops  per  minute,  until  the  percolate  measures 
1000  mils.  Evaporate  this  liquid  on  a  water  bath, 
at  a  moderate  temperature,  to  100  Gm.,  add  100 
mils  of  Alcohol,   allow   the  mixture  to  stand   for 

3  days,  tightly  covered,  then  filter  and  evaporate 
the  filtrate  on  a  water  bath,  at  not  over  50°  C. 
(122°  F.),  to  pilular  consistence 

Heat  1000  Gm.  of  Fresh  Apple  Juice  with  40  Gm.  of 
Reduced  Iron  on  a  water  bath  until  gas  is  no  longer 
evolved,  adding  Water  to  replace  that  evaporated. 
Then  dilute  with  Water  to  1000  Gm.,  set  aside  for 
several  days,  filter  and  evaporate  the  filtrate,  on  a 
water  bath,  to  pilular  consistence 

Macerate  1000  Gm.  of  the  drug  with  10,000  mils  of 
Water  during  48  hours.  Then  boil  the  mixture, 
avoiding  metallic  utensils,  until  reduced  to  one- 
half  the  original  volume.  Then  strain  while  hot 
and  evaporate  the  strained  liquid  to  dryness.  (It 
is  usually  in  the  form  of  brittle  masses) 


Exhaust  1000  Gm.  of  the  drug  by  percolation  in  the 
usual  manner,  recover  the  alcohol  by  distillation 
nnd  evaporate  the  residue  to  dryness  at  not  over 
70°C.(158°F.),  with  frequent  stirring.  Powder  tin- 
product  and  add  enough  dried  Starch  to  make  the 
eztract  weigh  2f>0  Gm.  Miz  thoroughly,  sift,  and 
transfer  to  suitable  bottles 

Assayed  —  It  contains  from  5.4  to  0.6  per  cent,  of 
Ignatia  alkaloids 

Prepare  a  dry  extract  as  directed  for  Extract  of 
Ruonvmus,  using,  however,  a  temperature  up  to 
100°  C.  (212°  F.)  during  evaporation  and  adjusting 
the  finished  product  by  assay  and  the  addition  of 
dried  Starch,  to  contain  6  per  cent,  of  Ignatia  alka- 
loids , 

Prepare  an  Extract  as  directed  for  Eztract  of  Euony- 
mus 

Thoroughly  disintegrate  1000  Gm.  of  the  Aloes  by 
stirring  it  with  10,000  mils  of  boiling  Water,  then 
allow  it  to  Stand  12  hours.  Pour  oft  the  clear  liquid, 
strain  the  remainder  and  evaporate  the  mixed 
liquid  to  dryness  on  a  water  bath.  Powder  the 
product,  add  enough  dried  starch  to  weigh  500  Gm., 
iniz  thoroughly,  sift,  and  transfer  to  suitable  bottles 
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Title  and  Menstruum 


Water  (Continued) 
Krameriae 


Quassias 


Relation 

Fineness 

of 

of 

Extract 

Powder 

to  Drug 

1  to  4 

30 

1  to  10 

20 

Method  of  Preparation  and  Notes 


U.S.P.  IX  Extracts 

Pilular 
Extractum  Belladonnas  Foliorum 
Cannabis 
Ergotae 
Gentians 

Glycyrrhizse  Purum 
Hyoscyami 
Malti  (semi-solid) 
Stramonii 
Sumbul 
Taraxaci 

Solid 
Extractum  Glycyrrhizse 

Powdered 
Extractum  Aconiti 
Belladonna;  Foliorum 
Cascarae  Sagradae 
Cimieifugae 
Colchici  Cormi 
Colocynthidis 
Colocynthidis  Compositum 
Fellis  Bovis 
Gelsemii 
Hydrastis 
Nucis  VomicsB 
Opii 

Physostigmatis 
Rhei 

Stramonii 
Viburni  Prunifolii 


Percolate  1000  Gm.  of  the  drug  with  Water  until 
exhausted,  heat  the  percolate  to  boiling,  strain,  and 
evaporate  to  dryness,  on  a  water  bath,  at  not  over 
70^  C.  (158°  F.)  Powder  the  product,  add  enough 
dried  starch  to  make  250  Gm.,  mix  thoroughly,  sift 
and  transfer  to  suitable  bottles 

Percolate  1000  Gm.  of  the  drug  with  water  until 
exhausted,  evaporate  the  percolate  to  three-fourths 
of  its  bulk  by  boiling,  then  strain,  and  evaporate 
the  liquid  to  dryness  on  a  water  bath.  Powder  the 
product,  add  enough  dried  Starch  to  make  100  Gm., 
mix  thoroughly,  sift,  and  transfer  the  product  to 
suitable  bottles 


N.F.  IV  Extracts 

Pilular 
Extractum  Cinchona) 
Conii 

Ergotae  Aquosum 
Ferri  Pomatum 
Jalapse 
Podophylli 


Sohd 
Extractum  Htematoxyli 

Powdered 
Extractum  Aloes 
Euonymi 
Ignatiae 
Krameriae 
Leptandrse 
Quassias 
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Unofficial  Extracts 


Name 

u 
a 

T3 

& 

O 
01 

a 
a 
o 

a 

s 

§2 

!* 
il 

Is 

a 

O  o   3 

—  >  o 
°  u  a 

r->  a>rn 

H  4)§ 
3  «2 

Menstruum 

Process 

Extractum  Amies 
Radicis. 
U.  S.  P.  1890 

60 
30 

400 

900 

Diluted  Alco- 
hol 

Percolate    1000   Gm.   of   Arnica   Root 
and      continue     the     operation     as 
directed    under    Extractum    Jalaps 
(page  616) 

Bruise    the    fresh    leaves    and    young 
branches  of  Belladonna  in  a  mortar, 
press  out  the  juice  and  heat  to  54.4° 
C.  ( 129.9°  F.).    Separate  the  green  col- 
oring matter  by  straining,  and  evapo- 
rate the  strained  liquid,  after  heat- 
ing to  93.3°  C.  (199.9°  F.)  and  filtering, 
to  a  thin  syrupy  consistence.      Then 
add  the   green    coloring  matter  and 
evaporate  the  whole,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.) 
to  a  soft  extract 

ride.  Br.,  1898 

1914 

Strophanthi. 
Br.,  1914 

Alcohol 

prived  of  their  coats;  press,  set  the 
liquid    aside,    decant    clear   portion, 
heat  to  100°  C.  (212°  F.),  strain  and 
evaporate  to  a  soft  extract  at  a  tem- 
perature not  exceeding  70°C.(158°F.) 
Exhaust  25  Gm.  of  Strophanthus  Seeds 
with  Ether,  dry  the  marc,  and  again 
percolate  with  Alcohol,  after  forty- 
eight    hours    maceration,    to    make 
250  mils.    Evaporate  the  liquid  until 
it  thickens,  add  sufficient  powdered 
Sugar  of  Milk  to  make  the  product 
weigh  50  Gm.  and  powder 

EXTRACTUM  ACONITI.     U.  S.     Extract  of  Aconite 
[Ext.  Aconit.     Powdered  Extract  of  Aconite] 

Extract  of  Aconite  yields  not  less  than  1.8  per  cent,  nor  more  than 
2.2  per  cent,  of  the  ether-soluble  alkaloids  of  aconite  and,  if  assayed  bio- 
logically, the  minimum  lethal  dose  should  not  be  greater  than  0.00001 
Gm.  for  each  gramme  of  body  weight  of  guinea-pig.  One  Gm.  of  the 
Extract  represents  about  4  Gm.  of  aconite. 


Metric 

Old  form 

1000  0m. 

32  oz.  av 

5  0m. 

70  gr. 

♦Aconite,  in  No.  60  powder 

Tartaric  Acid 

Purified  Petroleum  Benzin, 
Starch,  dried  at  100°  C.  (212°  F.), 
Alcohol,  each,  a  sufficient  quantity. 

Dissolve  the  tartaric  acid  in  500  mils  [old  form  1  pint]  of  alcohol, 
moisten  the  drug  with  this  solution  and  pack  it  in  a  cylindrical  glass 
percolator;  then  add  sufficient  alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percola- 
tor, dose  the  lower  orifiee,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
very  slowly,  adding  alcohol  as  required.  Reserve  the  first  L000  mils  [old 
form  2  pints]  of  percolate  and  continue  the  percolation,  until  the  second 

percolate  measures  1000  mils  [old  form  2  pints]  or  until  the  drug  is 
exhausted.    Transfer  this  second  percolate  to  a  suitable  apparatus  and 
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distil  off  the  alcohol  at  as  low  a  temperature  as  practicable,  until  a 
residue  measuring  about  100  mils  [old  form  about  4  fl.  oz.]  remains, 
then  add  the  reserved  percolate  and  continue  distillation  until  the  resi- 
due in  the  still  is  of  syrupy  consistence. 

Transfer  this  syrupy  residue  to  a  flask,  using  a  little  warm  alcohol 
to  rinse  the  still,  and  adding  the  rinsing  to  the  flask.  When  it  has 
cooled,  add  250  mils  [old  form  8  fl.  oz.]  of  purified  petroleum  benzin  and 
shake  the  mixture  thoroughly  for  several  minutes.  Allow  the  liquids 
to  separate  and  decant  the  benzin  layer  as  closely  as  possible ;  add  again 
to  the  residue  250  mils  [old  form  8  fl.  oz.]  of  purified  petroleum  benzin, 
agitate  and  decant  the  benzin  layer  as  before. 

Transfer  the  syrupy  residue  to  a  shallow  evaporating  dish,  rinse  the 
flask  with  20  mils  [old  form  5  fl.  dr.]  of  warm  alcohol,  adding  the  rinsings 
to  the  residue  in  the  dish,  and  then  incorporate  50  Gm.  [old  form  1  oz. 
av.  262  grains]  of  the  thoroughly  dried  starch.  Evaporate  the  mixture 
by  a  very  gentle  heat  on  a  water  bath,  frequently  stirring,  and,  when 
the  mass  has  become  thick,  spread  it  on  glass  plates  and  continue  the 
drying  in  an  air  bath  at  a  temperature  not  exceeding  70°  C.  (158°  F.) 
until  thoroughly  dry.    Reduce  the  product  to  a  fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  powder  and  add  to  this  enough  of  the 
dried  starch  to  make  the  finished  Extract  contain  2  per  cent,  of  the 
ether-soluble  alkaloids  of  aconite.  Mix  the  powders  thoroughly,  pass 
the  Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed 
bottles  and  stopper  them  tightly. 

Assay. — Introduce  3  Gm.  of  Extract  of  Aconite  into  a  250  mil  flask,  add  10  Gm.  of 
washed  sand  and  mix  thoroughly.  Then  add  150  mils  of  ether  and  2  mils  of  ammonia 
water,  shake  the  mixture  vigorously  every  few  minutes  during  a  half  hour,  and  when  the 
dregs  have  settled  decant  100 mils  of  the  clear  liquid,  representing  2  Gm.  of  the  Extract. 
Proceed  as  directed  under  Belladonna'  Radix,  beginning  with  the  word  "Filter"  in  the 
seventh  line  of  the  Assay,  modifying  the  process  there  given  by  using  ether  instead  of 
chloroform  for  the  final  snaking  out  of  the  alkaloids. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  64.539  milli- 
grammes of  the  ether-soluble  alkaloids  of  aconite. 

For  an  alternative  method  of  assaying  Extract  of  Aconite  see  Biological  Assays 
(Chapter  LXII). 

Average  dose. — ^6  grain  (0.01  Gm.). 


EXTRACTUM   BELLADONN/E  FOLIORUM.     U.   S.      Extract   of 
Belladonna  Leaves 
[Ext.  Bellad.  Fol.] 

Extract  of  Belladonna  Leaves  yields  not  less  than  1.18  per  cent,  nor 
more  than  1.32  per  cent,  of  the  alkaloids  of  belladonna  leaves.  One 
Gm.  of  the  Extract  represents  about  4  Gm.  of  belladonna  leaves. 

Pilular  Extract  of  Belladonna  Leaves 

Metric  Old  form 

^Belladonna  Leaves,  in  No.  40  powder 1000  Gm.  32  oi.  av. 

Glucose, 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  sufficient  of  a  mixture  of  3  volumes  of 
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alcohol  and  1  volume  of  water  and  pack  it  firmly  in  a  cylindrical  per- 
colator, then  add  enough  menstruum,  using  the  same  proportion  of  alco- 
hol and  water  as  before,  to  saturate  the  powder  and  leave  a  stratum 
xbove  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  menstruum  of  the  same  strength,  until  the  percolate  measures 
3000  mils  [old  form  6  pints]  or  until  the  belladonna  leaves  are  exhausted. 
Recover  the  alcohol  from  the  percolate  by  distillation  and  evaporate  the 
residue  with  frequent  stirring,  at  a  temperature  not  exceeding  70°  C. 
(158°F.),  to  a  pilular  consistence.  Mix  the  mass  thoroughly  and  weigh  it. 
Assay  a  portion  of  this  extract,  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  mass,  and  to  this  add  enough  glucose 
to  make  the  finished  Extract  contain  1.25  per  cent,  of  the  alkaloids  of 
belladonna  leaves.    Mix  thoroughly. 

Assay. — Dissolve  2  Gm.  of  Pilular  Extract  of  Belladonna  Leaves  in  10  mils  of  diluted 
alcohol,  transfer  the  solution  to  a  separator  and  wash  the  vessel  in  which  the  extract 
was  dissolved  with  2  mils  of  ammonia  water  previously  diluted  with  10  mils  of  distilled 
water,  in  divided  portions,  adding  the  rinsings  to  the  separator,  then  proceed  as  directed 
under  Fluidextractum  Belladonnw  Radicis,  second  line  of  the  Assay,  beginning  with  the 
word  "Completely,"  modifying  the  process  there  given  by  treating  the  residue  twice 
with  5  mils  of  ether  and  evaporating  to  dryness  each  time  before  titration. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  belladonna  leaves. 

U.  S.  P.  Preparation. — (Form  Pilular  Extract.)    Unguentum  Belladonna?. 

N.  F.  Preparations. — (Form  Pilular  Extract.)  Pilulae  Aloes  et  Podophylli  Com- 
positae; Pilulae  Aloini  Compositae;  Pilulae  Aloini,  Strychninae  et  Belladonnae;  Pilulae 
Aloini,  Strychninae  et  Belladonnae  Compositae;  Pilulae  Antidispepticae;  Pilulae  Laxa- 
tivae  Compositae. 

Powdered  Extract  of  Belladonna  Leaves 

Metric  Old  form 

♦Belladonna  Leaves,  in  No.  40  powder 1000  Gm.  32  ox.  av. 

Magnesium  Oxide 20  Om.  280  gr. 

Starch,  dried  at  100°  C.  (212°  P.), 
Alcohol,  each,  a  sufficient  quantity. 

Moisten  the  drug  with  sufficient  alcohol  and  pack  it  in  a  cylindrical 
percolator;  then  add  enough  alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  very 
slowly,  adding  alcohol  as  required.  Reserve  the  first  1000  mils  [old 
form  2  pints]  of  percolate  and  continue  the  percolation  until  the  second 
percolate  measures  1000  mils  [old  form  2  pints]  or  until  the  drug  is 
exhausted.  Transfer  the  second  percolate  to  a  suitable  apparatus  and 
distil  off  the  alcohol  at  as  low  a  temperature  as  practicable,  until  a 
residue  measuring  about  100  mils  [old  form  4  fl.  oz.]  remains,  then  add 
the  reserved  percolate  and  continue  distillation  until  the  residue  in  the 
still  is  of  syrupy  consistence. 

Transfer  this  syrupy  residue  to  a  shallow  evaporating  dish,  rinse  the 
flask  or  still  with  a  small  quantity  of  warm  alcohol,  adding  the  rinsing 
to  the  residue  in  a  dish.  Evaporate  this  extract  to  a  pilular  consistent •<■, 
at  a  temperature  not  exceeding  70°  C.  (158°  F.),  then  add  50  Gm.  [old 
form  1  oz.  av.  2(i2  grains]  of  the  dried  starch  and  continue  the  heating, 
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with  frequent  stirring,  until  the  mass  is  nearly  dry.  Now  add  the  mag- 
nesium oxide,  thoroughly  incorporate  it  and  set  the  product  aside  in  a 
current  of  warm  air,  until  thoroughly  dry.  Reduce  the  product  to  a 
fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  powder  and  add  to  this  enough  of  the 
dried  starch  to  make  the  finished  Extract  contain  1.25  per  cent,  of  the 
alkaloids  of  belladonna  leaves.  Mix  the  powders  thoroughly,  pass  the 
Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles 
and  stopper  them  tightly. 

Assay. — Introduce  3  Gm.  or  Powdered  Extract  of  Belladonna  Leaves  into  a  250  mil 
flask,  add  10  Gm.  of  washed  sand  and  mix  thoroughly.  Then  add  150  mils  of  a  mixture 
of  chloroform,  1  volume,  and  ether,  2  volumes,  followed  by  5  mils  of  ammonia  water. 
Shake  the  mixture  vigorously  every  ten  minutes  during  a  half  hour  and  when  the  dregs 
have  settled  decant  100  mils  of  the  clear  liquid,  representing  2  Gm.  of  the  Extract;  now 
proceed  as  directed  under  Belladonna  Radix,  seventh  line  of  the  Assay,  modifying  the 
process  there  given  by  treating  the  residue  twice  with  ether,  and  evaporating  to  dryness 
each  time  before  titration. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  belladonna  leaves. 

Average  dose. —  34  grain  (0.015  Gm.). 

The  U.  S.  P.  has  introduced  both  Pilular  and  Powdered  Extracts  of 
Belladonna  Leaves  under  the  one  Latin  title.  This  provides  the  pow- 
dered form  for  pills  and  capsules  should  the  pharmacist  prefer  to  use  it 
and  also  the  pilular  Extract,  which  is  completely  soluble  in  the  men- 
struum, and,  consequently,  much  better  adapted  for  the  making  of 
Belladonna  Ointment. 


EXTRACTUM    CANNABIS.      U.    S.      Extract   of    Cannabis 
[Ext.  Cannab.     Extractum  Cannabis  Indic.*,  U.  S.  P.  VIII] 

Extract  of  Cannabis,  when  assayed  biologically,  produces  incoordina- 
tion when  administered  to  dogs  in  a  dose  of  not  more  than  0.004  Gm. 
of  Extract  per  kilogramme  of  body  weight. 

Metric  Old  form 

♦Cannabis,  in  No.  20  powder 1000  Qm.  32  oi.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  sufficient  alcohol,  pack  it  firmly  in  a  cylin- 
drical percolator  and  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,Jiaving  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  drug  is  exhausted.  Recover  the 
alcohol  from  the  percolate  by  distillation  and  evaporate  the  residue  with 
frequent  stirring,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  to 
a  pilular  consistence.    Mix  the  mass  thoroughly  and  weigh  it. 

Assay  a  portion  of  this  extract,  and  from  the  result  thus  obtained 
adjust  the  weight  of  the  finished  Extract,  by  the  addition  of  glucose,  to 
conform  to  the  required  biological  standard. 

Assay. — Proceed  as  directed  under  Biological  Assays  (Chapter  LXII). 
N.  F.  Preparation. — Mistura  Chlorali  et  Potassii  Bromidi  Composita. 
Average  dose. — %  grain  (0.01  Gm.). 
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EXTRACTUM  CASCAR/C  SAGRAD/E.      U.  S.      Extract  of  Cascara 

Sagrada 

[Ext.  Case.  Sagr.    Extractum  Rhamni  Purshian^e,  U.  S.  P.  VIII     Powdered 
Extract  of  Cascara  Sagrada] 

One  Gm.  of  the  Extract  represents  3  Gm.  of  cascara  sagrada. 

Metric  Old  form 

"Cascara  Sagrada,  in  No.  20  powder   900  Gm.  30  oz.  av. 

riagnesium  Oxide 25  Gm.  364  gr. 

Starch,  dried  at  100°  C.  (212°  F.), 
Boiling  Water,  each,  a  sufficient  quantity, 


To  make 300  Gm.  10  oz.  av. 

Mix  the  cascara  sagrada  with  4000  rails  [old  form  8  pints]  of  boiling 
water  and  macerate  the  mixture  during  three  hours.  Then  transfer  it 
to  a  metallic  percolator,  allow  it  to  drain  and  pour  on  boiling  water 
until  the  percolate  measures  5000  mils  [old  form  10  pints]  or  the  drug 
is  exhausted.  Evaporate  the  percolate  to  dryness  on  a  water  bath  or 
steam  bath,  reduce  the  extract  to  a  fine  powder,  weigh  it,  add  the  mag- 
nesium oxide  and  enough  of  the  dried  starch  to  make  the  product  weigh 
300  Gm.  [old  form  12  oz.  av.].  Mix  the  powders  thoroughly,  pass  the 
Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles 
and  stopper  them  tightly. 

N.  F.  Preparations. — Pilulse  Aloini,  Strychninae  et  Belladonna?  Compositae. 

Average  dose. — 4  grains  (0.25  Gm.). 


EXTRACTUM    CIMICIFUG/E.     U.    S.     Extract   of   Cimicifuga 
[Ext.  Cimicif.     Powdered  Extract  of  Cimicifuga] 

One  Gm.  of  the  Extract  represents  4  Gm.  of  cimicifuga. 

Metric  Old  form 

*Cimicifuga,  in  No.  40  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient 
quantity, 


To  make 250  Gm.  8  oz.  av 

Moisten  the  drug  with  sufficient  alcohol,  pack  it  in  a  cylindrical  per- 
colator, and  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  adding  alcohol  as  required  until  the  drug  is  exhausted.  Recover 
the  alcohol  from  the  percolate  by  distillation  and  evaporate  the  residue 
to  dryness,  with  frefluenl  stirring,  at  a  temperature  not  exceeding  70°C. 
(158°  F.).  Weigh  the  residue  and  add  sufficient  of  the  dried  starch  to 
make  the  product  weigh  250  Gm.  [old  form  8  oz.  av.].  Reduce  the 
mixture  to  a  fine  powder,  mix  thoroughly,  pass  the  Extract  through  a 
ne  sieve,  transfer  it  to  small,  wide-mouthed  bottles  and  stopper  them 
tightly. 

Average  dose. — 4  grains  (0.25  Gm.). 
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EXTRACTUM   COLCHICI   CORMI.      U.   S.      Extract  of  Colchicum   Corm 
[Ext.  Colch.  Corm.     Powdered  Extract  of  Colchicum  Corm] 

Extract  of  Colchicum  Corm  yields  not  less  than  1.25  per  cent,  nor 
more  than  1.55  per  cent,  of  colchicine.  One  Gm.  of  the  Extract  repre- 
sents about  4  Gm.  of  colchicum  corm. 

Metric  Old  form 

*Colchlcum  Corm,  in  No.  60  powder 1000  Om.  32  os.  av. 

Alcohol, 

Purified  Petroleum  Benzin, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient 
quantity. 

Moisten  the  drug  with  sufficient  alcohol,  pack  it  in  a  cylindrical  per- 
colator and  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  adding  alcohol  as  required,  until  the  percolate  measures  2000  mils 
[old  form  4  pints]  or  until  the  drug  is  exhausted.  Recover  the 
alcohol  from  the  percolate  by  distillation  at  as  low  a  temperature  as 
practicable  until  a  residue  measuring  about  150  mils  [old  form  4  fl.  oz. 
384  minims]  remains  in  the  still.  Transfer  this  residue  to  a  flask,  using 
a  little  warm  alcohol  to  rinse  the  still,  and  add  the  rinsings  to  the  flask. 
When  it  has  cooled,  add  250  mils  [old  form  8  fl.  oz.]  of  purified  petro- 
leum benzin  and  shake  the  mixture  thoroughly  for  several  minutes. 
Allow  the  liquids  to  separate  and  decant  the  benzin  layer  as  closely  as 
possible;  again  add  to  the  residue  150  mils  [old  form  4  fl.  oz.  384  minims] 
of  purified  petroleum  benzin,  agitate  and  decant  the  benzin  layer  as 
before,  repeat  the  washing  with  100  mils  [old  form  4  fl.  oz.]  of  purified 
petroleum  benzin  and  reject  the  benzin  washings. 

Transfer  the  residue  to  a  shallow  evaporating  dish,  rinse  the  flask 
with  a  little  warm  alcohol,  adding  the  rinsings  to  the  residue  in  the  dish, 
and  evaporate  it  on  a  water  bath  to  a  thick  extract.  To  this  add  50 
Gm.  [old  form  1  oz.  av.  262  grains]  of  the  dried  starch,  mix  well,  spread 
the  mixture  on  glass  plates  and  continue  the  drying  in  an  air  bath  at  a 
temperature  not  exceeding  70°  C.  (158°  F.)  until  thoroughly  dry. 
Reduce  the  product  to  a  fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloid  in  the  remainder  of  the  powder  and  add  to  this  enough  of  the 
dried  starch  to  make  the  finished  Extract  contain  1.4  per  cent,  of  col- 
chicine. Mix  the  powders  thoroughly,  pass  the  Extract  through  a  fine 
sieve,  transfer  it  to  small  wide-mouthed  bottles  and  stopper  them 
tightly. 

Assay. — Proceed  as  directed  under  Colchici  Semen,  modifying  the  process  there  given 
by  using  G  Gm.  of  the  Extract  of  Colchicum  Corm  instead  of  15  Gm.  of  colchicum  seed. 
The  final  weight  will  be  tbe  amount  of  colchicine  from  2  Gm.  of  Extract  of  Colchicum 
Corm. 

Average  dose. — 1  grain  (0.06  Gm.). 
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EXTRACTUM   COLOCYNTHIDIS.      U.    S.      Extract  of   Colocynth 
[Ext.  Colocynth.     Powdered  Extract  of  Colocynth] 

One  Gm.  of  the  Extract  represents  4  Gm.  of  colocynth. 

Metric  Old  form 

♦Colocynth,  in  No.  20  powder 1000  Gm.  32  oz.  »v 

Diluted  Alcohol, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient 
quantity, 


To  make 250  Gm.  8  oz.  u\ 

Moisten  the  drug  with  2000  mils  [old  form  4  pints]  of  diluted  alcohol 
and  macerate  it  in  a  closed  vessel  for  twenty-four  hours,  then  transfer 
the  moist  drug  to  a  cylindrical  percolator,  shake  it  down  evenly  without 
packing,  and  gradually  pour  diluted  alcohol  upon  it,  allowing  the  per- 
colation to  proceed  slowly,  until  the  percolate  measures  5000  mils  [old 
form  10  pints].  Recover  the  alcohol  from  the  percolate  by  distillation 
and  evaporate  the  residue  to  dryness  on  a  water  bath  or  steam  bath. 
Reduce  the  extract  to  a  fine  powder,  weigh  it,  and  add  sufficient  of  the 
dried  starch  to  make  the  product  weigh  250  Gm.  [old  form  8  oz.  av.]. 
Mix  the  powders  thoroughly,  pass  the  Extract  through  a  fine  sieve, 
transfer  it  to  small,  wide-mouthed  bottles  and  stopper  them  tightly. 

U.  S.  P.  Preparation. — Extractum  Colocynthidis  Compositum. 

N.  F.  Preparations. — Pilulae  Colocynthidis  Compositae;  Pilulae  Colocynthidis  et 
Hyoscyami. 

Average  dose. — 3^  grain  (0.03  Gm.). 

EXTRACTUM  COLOCYNTHIDIS  COMPOSITUM.     U.  S.     Compound 

Extract  of  Colocynth 

[Ext.  Colocynth.  Co.     Powdered  Compound  Extract  of  Colocynth] 

Metric  Old  form 

♦Extract  of  Colocynth 160  Qm.  5  o».  av.    52  gr. 

Aloes 500  Qm.  16  o%.  av. 

Cardamom  Seed,  in  No.  60  powder 50  Qm.  l  o«.  av.  262  gr. 

Resin  of  Scammony,  in  No.  60  powder 1 40  Qm.  4  o».  av.  210  gr. 

Soap,  dried  and  in  powder 150  Qm.  4  oi.  av.  350  gr; 

To  make 1 000  Qm.  32  o*.  av. 

Triturate  the  ingredients  until  the  product  is  reduced  to  a  No.  60 
powder.  Pass  the  Extract  through  a  fine  sieve,  transfer  it  to  small, 
wide-mouthed  bottles  and  stopper  them  tightly. 

U.  S.  P.  Preparation. — Pilulae  Catharticsc  Composite. 

N.  F.  Preparations. — Pilulae  Antidyspepticae;  Pilulae  Catharticae  Vegetabiles; 
Pilulae  Colocynthidis  et  Podophylli ;  Pilulae  Laxativae  Post  Partum. 

Average  dose. — 4  grains  (0.25  Gm.). 

EXTRACTUM    ERGOT/E.      U.    S.      Extract   of   Ergot 
[Ext.  Ergot.] 


♦Ergot,  in  No.  40  powder 

Hydrochloric  Acid 

Purified  Petroleum  Benzin, 

Alcohol, 

Water,  each,  ■  mfficienl  <i'"mtity. 


Metric 

Old  form 

1000  Om. 

32  os.  av. 

10  mils 

2H  fl.  dr. 

Pack  the  'Tgot  in  a  percolator  and  slowly  percolate  it  with  purified 
petroleum  benzin  until  a  few  drops  of  the  percolate,  evaporated  on 
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filter  paper,  leave  no  greasy  stain.  Reject  the  benzin  percolate,  remove 
the  ergot  from  the  percolator  and  dry  it  by  exposure  to  the  air.  Mix 
850  mils  [old  form  27  fl.  oz.  96  minims]  of  alcohol  with  150  mils  [old 
form  4  fl.  oz.  384  minims]  of  water,  add  the  hydrochloric  acid  to  400 
mils  [old  form  12  fl.  oz.  384  minims]  of  this  mixture,  and  moisten  the 
ergot  with  the  acid  mixture.  Pack  it  in  a  cylindrical  percolator  and 
macerate  for  six  hours,  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  menstruum,  using  the  same 
proportion  of  alcohol  and  water  as  before,  until  the  drug  is  exhausted. 
Recover  the  alcohol  from  the  percolate  by  distillation  and  evaporate 
the  residue,  with  frequent  stirring,  at  a  temperature  not  exceeding  70°  C. 
(158°  F.),  to  a  pilular  consistence. 
Average  dose. — 4  grains  (0.25  Gm.). 

EXTRACTUM  FELLIS   BOVIS.     U.   S.      Extract  of  Oxgall 
[Ext.  Fel.  Bov.     Powdered  Extract  of  Oxgall] 

One  Gm.  of  the  Extract  represents  8  Gm.  of  oxgall. 

Metric  Old  form 

♦Oxgall 800  Gm.  32  o*.  av. 

Alcohol 1 500  mils  3  M  pints 

Starch,  dried   at    100°   C.    (212°   F.),    a   sufficient 
quantity, 


To  make 100  Gm.  4  o».  av. 

Add  1000  mils  [old  form  23^  pints]  of  alcohol  slowly  and  with  agita- 
tion to  the  oxgall  contained  in  a  bottle  of  sufficient  size.  Allow  the  mixt- 
ure to  stand  for  two  days  and  then  decant  the  liquid  portion.  Wash 
the  residue  in  the  bottle  with  an  additional  500  mils  [old  form  134  pints] 
of  alcohol,  decant  the  liquid  portion,  mix  it  with  the  liquid  first  sepa- 
rated and  filter  the  mixture.  Recover  the  alcohol  from  the  filtrate  by 
distillation,  transfer  the  residue  to  a  shallow  dish  and  evaporate  it  to  a 
thick  extract  at  a  temperature  between  75°  and  80°  C.  (167°  and 
176°  F.).  Spread  this  extract  on  glass  plates  and  continue  the  drying 
by  exposure  to  warm  air,  at  a  temperature  not  exceeding  70°  C.  (158°  F.), 
until  thoroughly  dry.  Reduce  the  extract  to  a  fine  powder,  weigh  it 
and  add  sufficient  of  the  dried  starch  to  make  the  product  weigh  100 
Gm.  [old  form  4  oz.  av.]  Mix  the  powders  thoroughly,  pass  the 
Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed 
bottles  and.  stopper  them  tightly. 

Average  dose. — \l/2  grains  (0.1  Gm.). 

EXTRACTUM  GELSEMII.     U.   S.      Extract  of  Gelsemium 

[Ext.  Gelsem.    Powdered  Extract  of  GelsemiumJ 

One  Gm.  of  the  Extract  represents  4  Gm.  of  gelsemium. 

Mrtric  Old  form 

♦Gelsemium,  in  No.  40  powder 1000  Gm.  32  oi.  ar. 

Alcohol, 

Magnesium  Oxide, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient 
quantity, 


To  make 250  Om.  8  oi.  av. 

40 
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Moisten  the  drug  with  sufficient  alcohol,  pack  it  in  a  cylindrical  per- 
colator and  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  adding  alcohol  as  required,  until  the  drug  is  exhausted.  Recover 
the  alcohol  from  the  percolate  by  distillation,  at  as  low  a  temperature 
as  practicable,  until  a  residue  measuring  about  500  mils  [old  form  1  pint] 
remains  in  the  still.  Transfer  this  residue  to  a  shallow  dish,  and  evap- 
orate it  to  a  soft  extract  with  frequent  stirring,  at  a  temperature  not 
exceeding  70°  C.  (158°  F.).  Then  add  50  Gm.  [old  form  1  oz.  av.  262 
grains]  of  a  mixture  of  1  part  of  magnesium  oxide  and  3  parts  of  the 
dried  starch,  mix  well,  spread  the  mass  in  a  thin  layer  on  glass  or  tinned- 
metal  plates  or  in  a  porcelain  dish  and  continue  the  drying  in  an  air 
bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  until  thoroughly 
dry.  Reduce  the  extract  to  a  fine  powder,  weigh  it,  and  add  sufficient 
of  the  mixture  of  magnesium  oxide  and  dried  starch,  made  in  the  same 
proportion  as  before,  to  make  the  finished  product  weigh  250  Gm.  [old 
form  8  oz.  av.].  Mix  the  powders  thoroughly,  pass  the  Extract  through 
a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles  and  stopper 
them  tightly. 

Average  dose. — %  grain  (0.01  Gm.). 


EXTRACTUM  GENTIAN/E.     U.  S.     Extract  of  Gentian 
[Ext.  Gentian.] 

Metric  Old  form 

*Oentian,  in  No.  20  powder 1000  dm.  32   oz.  av. 

Water,  a  sufficient  quantity 

Moisten  the  powder  with  sufficient  water,  and  allow  it  to  macerate 
for  twenty-four  hours;  then  pack  it  in  a  conical  percolator,  and  gradu- 
ally pour  water  upon  it  until  the  drug  is  exhausted.  Reduce  the  liquid 
to  2000  mils  [old  form  4  pints]  by  boiling,  strain  it,  and  then  evaporate  it 
to  a  pilular  consistence  on  a  water  bath. 

N.  F.  Preparations. — Piluke  AntiperiodicaejPilulae  Ferri,  Quininse,  Aloes  et  Nucia 
Vomicae. 


Average  dose. — 4  grains  (0.25  Gm.). 


EXTRACTUM   GLYCYRRHIZ/E.      U.  S.      Extract  of  Glycyrrhiza 
[Ext.  Glycyrrh.     Extract  of  Licorice) 

The  commercial  Extract  of  Glycyrrhiza. 

In  Battened,  cylindrical  rolll  or  in  masses,  of  a  flossy  hlack  color  externally;  fracture 
brittle,  sharp,  smooth,  oonchoidal ;  taste  characteristic  ami  sweet.  When  pulverized 
it  yieldl  a  brown  powder.     Not  lea  than  HO  per  cent,  of  Kxtruct  of  Glycyrrhiza  is  soluble 

in  col. I   water       The  yiel'l  of  ash  does  not  exceed  (i  per  cent. 

U.  S.  P.  Preparations. — Pilulffi  Ferri  Iodidi;  Trochisci  Ammonii  Chloridi;  Tro- 
ohisci  Cubebn. 

N.  F.  Preparation.— Pilulir  ad  Prandium  (Hall's). 
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EXTRACTUM  GLYCYRRHIZA  PURUM.      U.   S.     Pure  Extract  of 

Glycyrrhiza 
[Ext.  Glycyrrh.  Pur.] 

Metric  Old  form 

*QIycyrrhiza,  in  No.  20  powder 1000  Gm.  32  oz.  av 

Ammonia  Water 1 50    mils  about  4H  A-  o«. 

Water, 

Chloroform  Water,  each,  a  sufficient  quantity. 

Mix  the  ammonia  water  with  3000  mils  [old  form  6  pints]  of  water, 
and,  having  moistened  the  powder  with  1000  mils  [old  form  2  pints]  of 
the  mixture,  allow  it  to  macerate  in  a  closed  vessel  for  twenty-four 
hours.  Then  pack  it  lightly  in  a  cylindrical  percolator,  and  gradually 
pour  upon  it,  first  the  remainder  of  the  menstruum,  and  then  chloroform 
water,  until  the  glycyrrhiza  is  exhausted.  Evaporate  the  liquid  in  a 
porcelain  dish  on  a  water  bath,  to  a  pilular  consistence. 

U.  S.  P.  Preparations. — Fluidextractum  Cascarse  Sagradae  Aromaticum ;  Mistura 
Glycyrrhizae  Composita. 

N.  F.  Preparations. — Mistura  Ammonii  Chloridi;  Mistura  Olei  Picis. 


EXTRACTUM  HYDRASTIS.     U.  S.      Extract  of  Hydrastis 

[  Ext.  Hydrast.     Extract  of  Golden  Seal  Powdered  Extract  of  Hydrastis] 

Extract  of  Hydrastis  yields  not  less  than  9  per  cent,  nor  more  than 
11  per  cent,  of  the  ether-soluble  alkaloids  of  hydrastis.  One  Gm.  of 
the  Extract  represents  about  4  Gm.  of  hydrastis. 

Metric  Old  form 

♦Hydrastis,  in  No.  40  powder 1000  Qm.  C2  oz.  av. 

Tartaric  Acid    5  Qm.  70  gr. 

Alcohol, 

Magnesium  Oxide, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient 
quantity. 

Dissolve  the  tartaric  acid  in  1000  mils  [old  form  2  pints]  of  alcohol, 
moisten  the  drug  with  sufficient  of  this  solution  and  pack  in  a  cylin- 
drical percolator;  then  add  enough  of  the  acidified  alcohol,  followed  by 
alcohol  if  necessary,  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  adding  alc<  >- 
hoi  as  required,  until  the  drug  is  exhausted.  Recover  the  alcohol  from 
the  percolate  by  distillation,  and  evaporate  the  residue  to  a  soft  extra  t , 
with  frequent  stirring,  at  a  temperature  not  exceeding  70°  C.  (158°  F.). 
Add  50  Gm.  [old  form  1  oz.  262  grains]  of  a  mixture  of  one  port  of  mag- 
nesium oxide  and  three  parts  of  the  dried  starch,  mix  thoroughly  and 
spread  the  mass  in  a  thin  layer  on  glass  or  tinned-metal  plates  <»r  in  a 
porcelain  dish  and  continue  the  drying  in  an  air  bath  at  a  temperature 
not  exceeding  70°  C.  (158°  F.),  until  thoroughly  dry.  Then  reduce  the 
extract  to  a  fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loids! content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  powder  and  add  to  this  enough  of  the 
mixture  of  magnesium  oxide  and  dried  starch,  made  in  the  same  pro- 


628  SOLID  PREPARATIONS 

portion  as  before,  to  make  the  finished  Extract  contain  10  per  cent,  of 
the  ether-soluble  alkaloids  of  hydrastis.  Mix  the  powders  thoroughly, 
pass  the  Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed 
bottles  and  stopper  them  tightly. 

Assay. — Introduce  3  Gm.  of  Extract  of  Hydrastis  into  a  250-mil  flask,  add  10  Gm.  of 
washed  sand  and  mix  thoroughly.  Then  add  150  mils  of  ether  and  5  mils  of  ammonia 
water.  Shake  the  mixture  vigorously  every  ten  minutes  during  a  half  hour,  and  when  the 
dregs  have  settled  decant  100  mils  of  the  clear  liquid,  representing  2  Gm.  of  the  Extract. 
Proceed  as  directed  under  Belladonna?  Radix,  seventh  line  of  the  Assay,  modifying  the 
process  there  given  by  using  ether  instead  of  chloroform  for  the  final  shaking  out  of  the 
alkaloids,  and  drying  the  residue  to  constant  weight  at  100°  C.  (212°  F.),  instead  of 
titrating  it.  The  weight  wall  be  the  amount  of  ether-soluble  alkaloids  from  2  Gm.  of  Ex- 
tract of  Hydrastis. 

Average  dose. — 8  grains  (0.5  Gm.). 


EXTRACTUM   HYOSCYAMI.     U.  S.      Extract  of  Hyoscyamus 
[Ext.  Hyosc] 

Extract  of  Hyoscyamus  yields  not  less  than  0.22  per  cent,  nor  more 
than  0.28  per  cent,  of  the  alkaloids  of  hyoscyamus.  One  Gm.  of  the 
Extract  represents  about  4  Gm.  of  hyoscyamus. 

Metric  Old  form 

♦Hyoscyamus,  in  No.  40  powder 1 000  Gm.  32  02.  av. 

Glucose, 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  sufficient  of  a  mixture  of  3  volumes  of 
alcohol  and  1  volume  of  water,  pack  it  firmly  in  a  cylindrical  perco- 
lator and  add  enough  menstruum,  using  the  same  proportion  of  alcohol 
and  water  as  before,  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  menstruum  of  the  same  strength,  until  the  drug  is  exhausted. 
Recover  the  alcohol  by  distillation  and  evaporate  the  residue,  with  fre- 
quent stirring,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  until  it 
is  reduced  to  a  pilular  consistence.  Mix  the  mass  thoroughly  and 
weigh  it. 

Assay  a  portion  of  this  extract  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  mass  and  to  this  add  enough  glucose 
to  make  the  finished  Extract  contain  0.25  per  cent,  of  the  alkaloids  of 
hyoscyamus.    Mix  thoroughly. 

Assay. — Proceed  as  directed  under  Erlraclum  Belladonna  Foliorum  (Pilular),  modify- 
inK  the  process  there  gives  by  using  5  Gm.  of  Extract  of  Hyoscyamus  instead  of  2  Gm. 
>.f  extract  of  belladonna  leaves. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  hyoscyamus. 

N.  F.  Preparations.— I'ilul.-r  Catharticie  Vegetabiles;  Pilulae  Colocynthidis  et 
Hyoscyami;  Pilule  l.axativir  Post  I'nrtum. 

Average  dose. — 1  grain  (0.06  Gm.). 


Extract  of  Malt 

Metric 

Old  form 

1000  am. 

32  oz.  »v. 
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EXTRACTUM  MALTI.     U.  S. 
[Ext.  Malt.] 

*Malt,  in  coarse  powder  (not  finer  than  No.  12) .  . . 
Water,  a  sufficient  quantity. 

Pour  1000  mils  [old  form  2  pints]  of  water  upon  the  powder  contained 
in  a  suitable  vessel  and  macerate  for  six  hours,  then  add  4000  mils  [old 
form  8  pints]  of  water,  heated  to  60°  C.  (140°  F.),  and  digest  the  mix- 
ture for  one  hour  on  a  water  bath  at  a  temperature  not  exceeding  60°  C. 
(140°  F.).  Strain  the  mixture,  express,  filter  the  strained  liquid,  and, 
by  means  of  a  water  bath  or  vacuum  apparatus,  evaporate  the  liquid, 
at  a  temperature  not  exceeding  60°  C.  (140°  F.),  until  it  has  a  specific 
gravity  of  not  less  than  1.350  nor  more  than  1.400  at  25°  C.  (77°  F.). 

N.  F.  Preparation. — Emulsum  Olei  Morrhuae  cum  Malto. 

Average  dose. — 4  drachms  (15  Gm.). 


EXTRACTUM  NUCIS  VOMIC/E.     U.  S.      Extract  of  Nux  Vomica 

[Ext.  Nuc.  Vom.     Powdered  Extract  of  Ntjx  Vomica     Nucis  Vomicae 

Extractum,  P.  I.] 

Extract  of  Nux  Vomica  yields  not  less  than  15.2  per  cent,  nor  more 
than  16.8  per  cent,  of  the  alkaloids  of  nux  vomica. 

Metric  Old  form 

*Nux  Vomica,  in  No.  20  powder 1000  Qm  32  oi.  av. 

Alcohol, 
Water, 

Purified  Petroleum  Benzin, 
Diluted  Sulphuric  Acid, 
Ammonia  Water, 
Chloroform, 
Magnesium  Oxide, 

Starch,  dried  at  100°  C    (212°  F.),  each,  a  sufficient 
quantity. 

Moisten  the  drug  with  sufficient  of  a  mixture  of  3  volumes  of  alcohol 
and  1  volume  of  water,  pack  it  firmly  in  a  cylindrical  percolator,  and 
add  enough  of  the  menstruum,  using  the  same  proportion  of  alcohol 
and  water  as  before,  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  the  menstruum  as  required,  until  the  percolate  passes  but  faintly 
imbued  with  bitterness,  and  the  drug  is  exhausted.  Recover  the  alco- 
hol from  the  percolate  by  distillation  at  as  low  a  temperature  as  prac- 
ticable and  concentrate  the  liquid  until  the  residue  measures  about  200 
mils  [old  form  about  6}/2  fl.  oz.].  Transfer  this  residue  to  a  flask  or 
separator,  using  a  little  warm  menstruum  made  of  the  same  proportion 
of  alcohol  and  water  originally  used,  to  rinse  the  still,  and  add  the  rins- 
ing to  the  separator.  Then  add  150  mils  [old  form  about  5  fl.  o«.]  of 
water  and  200  mils  [old  form  about  6^  fl.  oz.]  of  purified  petroleum 
benzin  and  shake  the  mixture  thoroughly  for  several  minutes.  Allow 
the  liquids  to  separate  and  decant  the  benzin  layer  as  closely  as  possible; 
again  add  to  the  residue  100  mils  [old  form  about  3*4  A-  oz.]  of  purified 
petroleum  benzin,  agitate,  and  decant  the  benzin  as  before. 
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Wash  the  mixed  benzin  solutions,  in  a  separator,  with  a  mixture  of 
100  mils  [old  form  about  334  fl.  oz.]  of  water  and  10  mils  [old  form  23^ 
fl.  dr.]  of  diluted  sulphuric  acid,  separate  the  aqueous  layer  and  repeat 
the  washing  twice  with  fresh  portions,  100  mils  [old  form  about  334 
fl.  oz.]  each,  of  water  and  acid  made  in  the  same  proportion  as  before. 
Collect  the  aqueous  solutions  in  a  separator,  render  the  liquid 
alkaline  by  the  addition  of  ammonia  water  and  shake  it  out  with  three 
portions  of  chloroform,  20  mils  [old  form  5  fl.  dr.],  10  mils  [old  form 
23^  fl.  dr.],  and  10  mils  [old  form  23^  fl.  dr.],  respectively.  Add  the 
combined  chloroform  solutions  to  the  extract  and  evaporate  the  mix- 
ture to  dryness  on  a  water  bath  with  frequent  stirring. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the 
alkaloidal  content  thus  determined,  ascertain  by  calculation  the 
amount  of  alkaloids  in  the  remainder  of  the  product  and  add  to  this 
enough  of  a  mixture  of  magnesium  oxide,  1  part,  and  of  the.  dried  starch, 
3  parts,  to  make  the  finished  Extract  contain  16  per  cent,  of  the  alkaloids 
of  nux  vomica.  Reduce  the  mixture  to  a  fine  powder,  mix  thoroughly, 
pass  the  Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed 
bottles  and  stopper  them  tightly. 

Assay. — Introduce  3  Gm.  of  Extract  of  Nux  Vomica  into  a  250-mil  flask,  add  10  Gm. 
of  washed  sand  and  mix  thoroughly.  Then  add  150  mils  of  a  mixture  of  ether,  2  volumes, 
and  chloroform,  1  volume,  followed  by  5  mils  of  ammonia  water.  Shake  the  mixture 
vigorously  every  ten  minutes  during  half  an  hour,  and  when  the  dregs  have  settled 
decant  100  mils  of  the  clear  liquid,  representing  2  Gm.  of  the  Extract.  Proceed  as  directed 
under  Belladonna  Radix,  seventh  line  of  the  Assay,  modifying  the  process  there  given 
by  dissolving  the  alkaloidal  residue  in  10  mils  of  tenth-normal  sulphuric  acid  V.S.  instead 
of  5  mils. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  36.4  milli- 
grammes of  the  alkaloids  of  nux  vomica. 

N.  F.  Preparations. — Pilulae  Aloes  et  Podophylli  Compositse;  Pilulae  Ferri, 
Quininse,  Aloes  et  Nucis  Vomicae;  Pilulae  Laxativae  Post  Partum. 

Average  dose. — 34  grain  (0.015  Gm.). 


EXTRACTUM   OPII.     U.   S.      Extract   of  Opium 
[Ext.  Opii.    Powdered  Extract  of  Opium     Opii  Extractum,  P.  I.] 

Extract  of  Opium  yields  not  less  than  19.5  per  cent,  nor  more  than 
20.5  per  cent,  of  anhydrous  morphine.  One  Gm.  of  the  Extract  repre- 
sents about  2  Gm.  of  opium. 

Metric  Old  form 

♦Opium,  cut  in  small  pieces 100  Om.  3  01.  av.  231  gr. 

Starch,  dried  at  100°  C.  (212°  F.)( 
Water,  each,  a  sufficient  quantity. 

Macerate  the  opium  with  300  mils  [old  form  about  10  fl.  oz.]  of  hot 
water  until  softened,  then  rub  to  a  smooth  paste.  Add  to  this  100  Gra. 
[old  form  about  33^  oz.  av.]  of  clean,  white  sand  and  mix  thoroughly. 
Transfer  the  mixture  to  a  percolator  and  allow  the  percolation  to  pro- 
ceed, gradually  adding  water  until  the  opium  is  exhausted.  Evaporate 
the  percolate  to  dryness  in  a  shallow  evaporating  dish,  on  a  water  bath, 
reduce  the  product  to  a  fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal content  thus  determined,  ascertain  by  calculation  the  amount  of 
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anhydrous  morphine  in  the  remainder  of  the  powder  and  add  to  this 
enough  of  the  dried  starch  to  make  the  finished  Extract  contain  20  per 
cent,  of  anhydrous  morphine.  Mix  the  powders  thoroughly,  pass  the 
Extract  through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles 
and  stopper  them  tightly. 

Assay. — Dissolve  4  Gm.  of  Extract  of  Opium  in  5  mils  of  distilled  water,  add  gradu- 
ally, with  constant  stirring,  25  mils  of  distilled  water,  filter,  and  wash  the  filter  and 
residue  with  sufficient  distilled  water  to  make  the  solution  measure  exactly  60  mils. 
Then  proceed  as  directed  under  Opium,  sixteenth  line  of  the  Assay. 

The  morphine  obtained  represents  2  Gm.  of  Extract  of  Opium. 

Average  dose. — 3^  grain  (0.03  Gm.). 


EXTRACTUM  PHYSOSTIGMATIS.     U.  S.      Extract  of  Physostigma 
[Ext.  Physostig.     Powdered  Extract  of  Physostigma] 

Extract  of  Physostigma  yields  not  less  than  1.7  per  cent,  nor  more 
than  2.3  per  cent,  of  the  alkaloids  of  physostigma.  One  Gm.  of  the 
Extract  represents  about  13  Gm.  of  physostigma. 


Metric 

Old  form 

000  Gm. 

32  oz.  av. 

5  Qni. 

70  gr. 

♦Physostigma,  in  No.  60  powder 

Tartaric  Acid   , 

Purified  Petroleum  Benzin, 

Starch,  dried  at  100°  C.  (212°  F.), 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Dissolve  the  tartaric  acid  in  1000  mils  [old  form  2  pints]  of  a  mixture 
of  3  volumes  of  alcohol  and  1  volume  of  water,  moisten  the  drug 
with  sufficient  of  this  solution,  and  pack  it  in  a  cylindrical  percolator; 
then  add  enough  of  the  acidified  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  the  remainder  of  the  prepared  men- 
struum and  then  a  mixture  of  3  volumes  of  alcohol  and  1  volume  of 
water  until  the  drug  is  exhausted.  Recover  the  alcohol  from  the  percolate 
by  distillation  at  as  low  a  temperature  as  practicable  and  concentrate 
the  remaining  liquid  at  a  temperature  not  exceeding  70°  C.  (158°  F.) 
until  the  residue  measures  about  200  mils  [old  form  about  63^  fl.  oz.]. 
Transfer  the  residue  to  a  flask,  using  a  little  warm  menstruum,  made  of 
the  same  proportion  of  alcohol  and  water  as  before,  to  rinse  the  still, 
and  add  the  rinsing  to  the  residue  in  the  flask.  Then  add  100  mils  [old 
form  about  334  fl.  oz.]  of  water  and  250  mils  [old  form  8  fl.  oz.]  of  puri- 
fied petroleum  benzin  and  shake  the  mixture  thoroughly  for  several 
minutes.  Allow  the  liquids  to  separate  and  decant  the  benzin  layer  as 
closely  as  possible;  again  add  to  the  residue  200  mils  [old  form  about 
63^  fl.  oz.]  of  purified  petroleum  benzin,  agitate,  and,  after  allowing  the 
liquids  to  separate,  decant  the  benzin  layer  as  before  and  reject  the 
benzin  solutions. 

Transfer  the  residue  to  a  shallow  evaporating  dish,  rinse  the  sepa- 
rator with  a  little  of  the  warm  menstruum,  add  the  rinsings  to  the 
residue  in  the  dish  and  evaporate  it  to  pilular  consistence  at  a  tempera- 
ture not  exceeding  70°  C.  (158°  F.).    Now  add  20  Gm.  [old  form  280 
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grains]  of  the  dried  starch,  thoroughly  incorporate  it,  set  the  extract 
aside  in  a  current  of  warm  air  until  dry,  then  reduce  the  product  to  a 
fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  powder  and  add  to  this  enough  of  the 
dried  starch  to  make  the  finished  Extract  contain  2  per  cent,  of  the  alka- 
loids of  physostigma.  Mix  the  powders  thoroughly,  pass  the  Extract 
through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles  and 
stopper  them  tightly. 

Assay. — Introduce  3  Gm.  of  Extract  of  Physostigma  into  a  250-miI  flask,  add  10  Gm. 
of  washed  sand  and  mix  thoroughly.  Then  add  150  mils  of  ether  and  proceed  as  directed 
under  Physostigma,  second  line  of  the  Assay. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  27.52  milli- 
grammes of  the  alkaloids  of  physostigma. 

Average  dose. — %  grain  (0.008  Gm.). 


EXTRACTUM  RHEI.     U.  S.      Extract  of  Rhubarb 
[Ext.  Rhei     Powdered  Extract  of  Rhubarb] 
One  Gm.  of  the  Extract  represents  2  Gm.  of  rhubarb. 

Metric  Old  form 

♦Rhubarb,  in  No.  40  powder 1000  Gm.  32  oz.  av. 

Magnesium  Oxide 50  Qm.  l  oz.  av.  262  gr 

Starch,  dried  at  100°  C.  (212°  F.), 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 500  Gm.  16  oz.  av. 

Moisten  the  drug  with  sufficient  of  a  mixture  of  4  volumes  of  alco- 
hol and  1  volume  of  water,  pack  it  in  a  cylindrical  percolator  and- add 
enough  of  this  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  menstruum  of  the  same  proportion  of  alcohol  and 
water  as  before  until  the  drug  is  exhausted.  Recover  the  alcohol  from 
the  percolate  by  distillation  at  as  low  a  temperature  as  practicable, 
and  continue  distillation  until  a  residue  of  syrupy  consistence  remains 
in  the  still.  Transfer  this  to  a  shallow  dish,  rinse  the  still  with  a  little 
warm  menstruum,  add  the  rinsings  to  the  rrsidut^  in  the  dish,  and  evap- 
orate the  mixture  to  dryness,  with  frequent  stirring,  at  a  temperature 
not  exceeding  70°  C.  (158°  F.).  Weigh  the  dry  extract  and  add  the 
magnesium  oxide  and  sufficient  of  the  dried  starch  to  make  the  product 
weigh  500  Gm.  [old  form  16  oz.  av.].  Reduce  the  mixture  to  a  fine  pow- 
der, mix  thoroughly,  pass  the  Extract  through  a  fine  sieve,  transfer  it 
to  small,  wide-mouthed  bottles  and  stopper  them  tightly. 

Average  dose. — 4  grains  (0.25  Gm.). 


EXTRACTUM   STRAMONII.      U.   S.      Extract  of  Stramonium 
[Ext.  Stramon.] 

Extract  of  Stramonium  yields  not  less  than  0.0  per  cent,  nor  more 


SOLID  PREPARATIONS  633 

than  1.1  per  cent,  of  the  alkaloids  of  stramonium.    One  Gm.  of  the 
Extract  represents  about  4  Gm.  of  stramonium. 

Pilular  Extract  of  Stramonium 

Metric  Old  form 

♦Stramonium,  in  No.  30  powder 1 000  Qm.  32  o«.  av. 

Glucose, 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  sufficient  of  a  mixture  of  3  volumes  of 
alcohol  and  1  volume  of  water  and  pack  it  in  a  cylindrical  percolator; 
then  add  enough  of  this  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum  of  the  same  strength,  until  the  drug  is 
exhausted.  Recover  the  alcohol  from  the  percolate  by  distillation,  and 
evaporate  the  residue  with  frequent  stirring,  at  a  temperature  not 
exceeding  70°  C.  (158°  F.),  to  a  pilular  consistence.  Mix  the  mass 
thoroughly  and  weigh  it. 

Assay  a  portion  of  this  extract  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount  of 
alkaloids  in  the  remainder  of  the  mass  and  to  this  add  enough  glucose 
to  make  the  finished  Extract  contain  1  per  cent,  of  the  alkaloids  of 
stramonium.    Mix  thoroughly. 

Assay. — Proceed  as  directed  under  Extraction  Belladonna  Foliorum  (Pilular),  using 
2  Gm.  of  Pilular  Extract  of  Stramonium. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  stramonium. 

U.  S.  P.  Preparation. — Unguentum  Stramonii  (from  Pilular  Extract). 
Powdered  Extract  of  Stramonium 

Metric  Old  form 

♦Stramonium,  in  No.  40  powder 1000  Qm.  32  oz.  av. 

Magnesium  Oxide 20  Qm.  2S0  gr. 

Starch,  dried  at  100°  C.  (212°  F.), 
Alcohol,  each,  a  sufficient  quantity. 

Moisten  the  drug  with  sufficient  alcohol  and  pack  it  in  a  cylindrical 
percolator;  then  add  enough  alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
very  slowly,  adding  alcohol  as  required.  Reserve  the  first  1000  mils 
[old  form  2  pints]  of  percolate  and  continue  the  percolation  until  the 
second  percolate  measures  1000  mils  [old  form  2  pints]  or  until  the  drug 
is  exhausted.  Transfer  the  second  percolate  to  a  suitable  apparatus 
and  distil  off  the  alcohol,  at  as  low  a  temperature  as  practicable,  until 
a  residue  measuring  about  100  mils  [old  form  about  3jfc  fl.  oz.]  remains, 
then  add  the  reserved  percolate  and  continue  distillation  until  the  resi- 
due in  the  still  is  of  syrupy  consistence. 

Transfer  this  residue  to  a  shallow  evaporating  dish,  rinse  the  flask 
or  still  with  a  small  quantity  of  warm  alcohol,  and  add  the  rinsing  to 
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the  contents  of  the  dish.  Evaporate  this  to  a  soft  extract,  with  frequent 
stirring,  at  a  temperature  not  exceeding  70°  C.  (158°  F.).  Then  add 
50  Gm.  [old  form  1  oz.  av.  262  grains]  of  the  dried  starch  and  continue 
the  heating  at  the  same  temperature,  with  frequent  stirring,  until  the 
mass  is  nearly  dry.  Now  add  the  magnesium  oxide,  thoroughly  incor- 
porate it,  and  set  the  product  aside  in  a  current  of  warm  air,  until 
thoroughly  dry.    Reduce  the  product  to  a  fine  powder  and  weigh  it. 

Assay  a  portion  of  this  product  as  directed  below,  and,  from  the  alka- 
loidal  content  thus  determined,  ascertain  by  calculation  the  amount 
of  alkaloids  in  the  remainder  of  the  powder  and  add  to  this  enough 
dried  starch  to  make  the  finished  Extract  contain  1  per  cent,  of  the 
alkaloids  of  stramonium.  Mix  the  powders  thoroughly,  pass  the  Ex- 
tract through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles 
and  stopper  them  tightly. 

Assay  — Proceed  as  directed  under  Extractum  Belladonna  Foliorum  (Powdered)  using 
3  Gm.  of  Powdered  Extract  of  Stramonium. 

Eacn  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  alkaloids  of  stramonium. 

Average  dose. — %  grain  (0.01  Gm.). 

The  pilular  Extract  of  Stramonium  is  best  adapted  for  making  the 
ointment  and  in  pills.  The  powdered  extract  is  also  official  and  is 
more  convenient  than  the  pilular  form  in  preparing  capsules  or  other 
mixtures  of  powders. 


EXTRACTUM  SUMBUL.     U.  S.      Extract  of  Sumbul 
[Ext.  Sumbul] 

Metric  Old  form 

*Sumbul,  in  No.  30  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  sufficient  of  a  mixture  of  4  volumes  of 
alcohol  and  1  volume  of  water  and  pack  it  in  a  cylindrical  percolator; 
then  add  enough  of  this  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolat  or, 
ciose  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  menstruum  of  the  same  strength  until  the 
drug  is  exhausted.  Recover  the  alcohol  from  the  percolate  by  distilla- 
tion and  evaporate  the  residue  with  frequent  stirring,  at  a  temperature 
not  exceeding  70°  C.  (158°  F.),  to  a  pilular  consistence. 

Average  dose. — 4  grains  (0.25  Gm.). 


EXTRACTUM    TARAXACI.      U.    S.      Extract   of   Taraxacum 
[Ext.  Tarax.] 

Metric  Old  form 

*Taraxacum,  in  No.  30  powder 1000  Gm.  32  oi.  av 

Alcohol. 

Water,  each,  a  sufficient  quantity. 

Mix  125  mils  [old  form  4  fi.  oz.]  of  alcohol  with  875  mils  [old  form 
28  (I.  oz.]  of  water,  and,  having  moistriinl  tin1  powder  with  a  portion 
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of  the  mixture,  pack  it  in  a  cylindrical  percolator,  then  add  enough  of 
the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
menstruum  of  the  same  strength  until  the  drug  is  exhausted.  Recover 
the  alcohol  from  the  percolate  by  distillation  and  evaporate  the  residue 
with  frequent  stirring,  on  a  water  bath,  to  a  pilular  consistence. 
Average  dose. — 15  grains  (1  Gm.). 


EXTRACTUM    VIBURNI    PRUNIFOLII.     U.    S.      Extract    of    Viburnum 

Prunifolium 

[Ext.  Viburn.  Prun.    Powdered  Extract  of  Viburnum  Prunifolium] 

1  Gm.  of  the  Extract  represents  5  Gm.  of  viburnum  prunifolium. 

Metric  Old  form 

♦Viburnum  Prunifolium,  in  No.  30  powder 1000  Gm.  30  oz.  av. 

Magnesium  Oxide 5  Gm.  68  gr. 

Starch,  dried  at  100°  C.  (212°  F.), 
Diluted  Alcohol,  each,  a  sufficient  quantity, 


To  make 200  Gm.  6  oz.  av. 

Moisten  the  powder  with  sufficient  diluted  alcohol  and  pack  it  in  a 
cylindrical  percolator;  then  add  enough  diluted  alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  adding  diluted  alcohol  as  required  until  the 
viburnum  prunifolium  is  exhausted.  Recover  the  alcohol  from  the  per- 
colate by  distillation  at  as  low  a  temperature  as  practicable  and  evap- 
orate the  residue  to  a  soft  extract  in  a  shallow  dish  on  a  water  bath,  at 
a  temperature  not  exceeding  70°  C.  (158°  F.).  Add  the  magnesium 
oxide,  incorporate  it  thoroughly,  spread  the  extract  on  glass  plates  and 
dry  it  by  exposure  to  currents  of  warm  air.  Reduce  the  extract  to  a 
fine  powder,  weigh  it,  and  add  sufficient  of  the  dried  starch  to  make  the 
finished  product  weigh  200  Gm.  [old  form  6  oz.  av.].  Mix  the  powder 
thoroughly,  pass  the  Extract  through  a  fine  sieve,  transfer  it  to  small, 
wide-mouthed  bottles  and  stopper  them  tightly. 

Average  dose. — 8  grains  (0.5  Gm.). 


EXTRACTUM   ALOES.      N.    F.      Extract   of   Aloes 

(U.S.P.  VIII) 

[Ext.  Aloes.    Powdered  Extract  of  Aloes] 

One  Gm.  of  the  Extract  represents  2  Gm.  of  aloes. 

Metric  Old  form 

Aloes,  in  No.  20  powder 1 OOO  Gm.  32  oi.  av. 

Boiling  Water 10000  mils  20  pint* 

Starch,    dried    at    100°   C.    (212°   F.),    a   sufficient 
quantity, 


To  make 500  Gm.  16  oz.  av. 
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Mix  the  aloes  with  the  boiling  water  in  a  suitable  vessel,  stir  con- 
stantly until  the  particles  of  aloes  are  thoroughly  disintegrated,  and 
allow  the  mixture  to  stand  for  twelve  hours.  Then  pour  off  the  clear 
liquid,  strain  the  residue,  and  evaporate  the  mixed  liquids  to  dryness 
on  a  water  bath  or  steam  bath.  Reduce  the  extract  to  a  fine  powder, 
and,  if  necessary,  add  a  sufficient  quantity  of  the  thoroughly  dried 
starch  to  make  the  product  weigh  500  Gm.  [old  form  16  oz.  av.].  Mix 
the  powders  thoroughly,  pass  the  powdered  extract  through  a  fine  sieve, 
transfer  it  to  small,  wide-mouthed  bottles  and  stopper  them  tightly. 

N.  F.  Preparations. — Pilulae  Antiperiodicse;  Tinctura  Antiperiodica. 

Average  dose. — 2  grains  (0.125  Gm.). 


EXTRACTUM    CINCHON/E.      N.    F.      Extract   of    Cinchona 
[Ext.  Cinchon.] 

Extract  of  Cinchona  yields  not  less  than  22  per  cent,  nor  more  than 
26  per  cent,  of  the  combined  alkaloids  of  cinchona. 

Metric  Old  form 

Cinchona,  in  No.  60  powder 1000  Qm.  32  oz.  av. 

Qlucose, 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Moisten  the  ground  drug  with  350  mils  [old  form  about  11  fl.  oz.]  of 
a  menstruum  made  by  mixing  3000  mils  [old  form  6  pints]  of  alcohol 
and  1000  mils  [old  form  2  pints]  of  water,  introduce  the  moistened  drug 
into  a  percolator  and  allow  it  to  stand,  well  covered,  for  several  hours. 
Then  pack  it  firmly,  pour  on  sufficient  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it,  and  when  the  liquid  begins  to  drop 
from  the  percolator  close  the  lower  orifice,  and,  having  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  first  pouring  on  the  remainder  of  the  menstruum 
prepared  above  and  following  this  with  diluted  alcohol  until  the  perco- 
late measures  4000  mils  [old  form  8  pints]. 

Reserve  the  first  900  mils  [old  form  about  28%  A-  oz-]  of  the  percolate, 
evaporate  the  remainder,  in  a  porcelain  or  enameled  dish,  at  a  temper- 
ature not  exceeding  80°  C.  (176°  F.),  to  100  mils  [old  form  about  3*4  fl. 
oz.],  add  the  reserved  portion,  and  again  evaporate  at  or  below  the  speci- 
fied temperature  until  of  pilular  consistence. 

Assay  3  Gm.  of  this  extract,  as  directed  below,  and,  from  the  result 
thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloids  in  the 
remainder  of  the  product  and  add  enough  glucose  to  make  the  finished 
Extract  contain  24  per  cent,  of  the  combined  alkaloids  of  cinchona. 

Assay. —  Dissolve  3  Gm.  of  Extract  of  Cinchona  in  10  mils  of  a  mixture  of  3  parts 
of  alcohol  and  2  parte  ■  >!"  water,  and,  having  added  6  Qm.  of  purified  sawdust  (sec  Rca- 
gente.  Chapter  LXII),  evaporate  the  mixture  to  dryness.  Then  transfer  it  to  a  bottle 
of  about  600  mils  capacity,  add  300  mils  of  a  mixture  of  2  volumes  of  ether  and  1  volume 
of  chloroform,  rinse  the  dish  with  10  mils  of  an  mien  ia  water,  added  in  portions,  and  mix 
t  In-  rinsings  with  the  ethereal  solution.  Shake  the  mixture  at  intervals  durinR  12  hours, 
allow  it  to  settle  and  decant  200  mils  of  the  elear  Quid,  representing  2  Qm.  of  the  ('Xtract. 
Then  proceed  as  directed  under  h'luidnlnictum  Cinchona  AqUOSlim  and  multiply  the 
weigh!  of  alkaloids  obtained  by  60  to  obtain  the  percent,  present  in  the  samples  assayed. 

Average  dose. — 4  grains  (0.25  Gm.). 
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EXTRACTUM  CONII.      N.   F.      Extract  of  Conlum 


[Ext.  Conii] 

Extract  of  Conium  yields  not  less  than  1.8  per  cent. 
2.2  per  cent,  of  coniine. 

nor  more  than 

Metric 
Conlum,  in  No.  40  powder 1000  Gm. 

Old  form 

Diluted  Hydrochloric  Acid 3  mils 

46  ruin. 

Diluted  Alcohol,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  300  mils  [old  form  about  9^  A-  oz.]  of 
diluted  alcohol  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  diluted  alcohol  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
diluted  alcohol,  until  the  conium  is  exhausted.  Reserve  the  first  900 
mils  [old  form  28%  fl.  oz.]  of  the  percolate,  add  the  diluted  hydrochloric 
acid  to  the  remainder,  and  evaporate  it,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  100  mils  [old  form  3%  A-  oz.];  mix  this  with  the 
reserved  portion  in  a  porcelain  dish,  and  evaporate  at  or  below  50°  C. 
(122°  F.)  to  a  pilular  consistence. 

Assay  2  Gm.  of  this  extract,  as  directed  below,  and,  from  the  result 
thus  obtained,  ascertain  by  calculation  the  amount  of  coniine  in  the 
remainder  of  the  product  and  add  enough  glucose  to  make  the  finished 
extract  contain  2  p'er  cent,  of  coniine. 

Assay. — Weigh  accurately  2  Gm.  of  Extract  of  Conium  and  mix  it  intimately  in  a 
flask  of  about  50  mils  capacity  with  2  mils  of  diluted  hydrochloric  acid  and  8  mils  of 
distilled  water.  Shake  this  mixture  thoroughly  with  20  mils  of  purified  petroleum  ben- 
zin, allow  the  liquids  to  separate,  and  decant  the  benzin  as  closely  as  possible.  Add  a 
second  portion  of  the  benzin,  shake  well,  and  decant  as  before.  Repeat  the  extraction 
with  purified  petroleum  benzin  until  the  washings  are  nearly  colorless  and  are  free  from 
fat,  and  reject  the  benzin  washings.  Then  add  to  the  aqueous  liquid  an  excess  of  potas- 
sium carbonate,  to  render  it  alkaline,  and  extract  the  alkaline  solution  by  shaking  it 
with  successive  portions  of  purified  petroleum  benzin  until  the  alkaloid  is  all  removed, 
as  shown  by  shaking  5  mils  of  the  last  washing  with  1  mil  of  diluted  hydrochloric  acid 
and  adding  a  drop  of  iodine  T.S.  to  the  acid  solution,  when  no  precipitate  should  form 
in  the  acid  liquor.  Filter  the  benzin  solution  into  a  wide-mouthed  flask  or  beaker  and 
wash  the  funnel  and  filter  with  a  little  of  the  benzin.  Then  add  10  mils  of  tenth-normal 
sulphuric  acid  V.S.  and  evaporate  off  the  benzin  at  a  gentle  heat,  with  frequent  stirring. 
Titrate  the  acid  solution  with  fiftieth-normal  potassium  hydroxide  V.S.,  using  cochineal 
T.S.  or  methyl  red  T.S.  as  indicator,  and  calculate  the  amount  of  coniine  present,  using 
the  factor  0.0127  for  the  tenth-normal  sulphuric  acid  V.S.  consumed  by  the  alkaloid 
and  multiplying  the  result  by  50  to  obtain  the  percentage  of  coniine  in  the  extract. 

Average  dose. — Yi  grain  (0.03  Gm.). 


EXTRACTUM  ERGOT/E  AQUOSUM.      N.  F.      Aqueous  Extract  of  Ergot 
[Ext.  Ergot.  Aq.     Ergotin     Extractum  Secaxjo  Cornuti,  P.  I.] 

Ergot,  in  No  30  powder 

Alcohol   

Chloroform  Water,  a  sufficient  quantity. 


Metric 

Old  form 

200  Om. 

8  oi.  av. 

100  mils 

4  fl.  oz. 

Moisten  the  ergot  with  400  mils  [old  form  1  pint]  of  chloroform  water 
and  allow  it  to  stand  in  a  closely-covered  vessel  fur  twenty-four  hours, 
then  transfer  it  to  a  cylindrical  percolator,  pack  the  drug  lightly,  and 
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percolate  with  chloroform  water,  regulating  the  flow  to  not  over  20 
drops  per  minute,  until  the  percolate  measures  1000  mils  [old  form  40  fl. 
oz.].  Evaporate  the  percolate  in  a  tared  dish  on  a  water  bath,  at  a 
moderate  temperature,  until  reduced  to  100  Gm.  [old  form  4  oz.  av.], 
and,  when  cold,  incorporate  the  alcohol  and  allow  the  mixture  to  stand 
in  a  tightly-covered  or  closed  vessel  during  three  days.  Then  filter  the 
liquid,  and  evaporate  the  filtrate  on  a  water  bath,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  pilular  consistence. 
Average  dose. — 3  grains  (0.2  Gm.). 


EXTRACTUM   EUONYMI.     N.  F.     Extract  of  Euonymus 

(U.S. P.  VIII) 

[Ext.  Euonymi     Powdered  Extract  of  Euonymus] 
One  Gm.  of  the  Extract  represents  4  Gm.  of  euonymus. 

Metric  Old  form 

Euonymus,  in  No.  40  powder 1000  Gm.  32  oz.  av. 

Alcohol, 
Water, 

Starch,  dried  at  100°  C..(212°  F.),  each,  a  sufficient 
quantity, 


To  make 250  Qm.  8  oz.  av. 

Moisten  the  drug  with  sufficient  of  a  mixture  of  4  volumes  of  alcohol 
and  1  volume  of  water  and  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  of  the  menstruum,  using  the  same  proportion  of  alco- 
hol and  water  as  before,  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
adding  the  menstruum  as  required,  until  the  drug  is  practically  ex- 
hausted. Recover  the  alcohol  from  the  percolate  by  distillation  and 
evaporate  the  residue  to  dryness,  with  frequent  stirring,  at  a  tempera- 
ture not  exceeding  70°  C.(158°  F.).  Reduce  the  extraci  in  a  fine  powder, 
weigh  it,  and  add  sufficient  of  the  dried  starch  to  make  the  product 
weigh  250  Gm.  [old  form  8  oz.  av.].  Mix  thoroughly,  pass  the  Extract 
through  a  fine  sieve,  transfer  it  to  small,  wide-mouthed  bottles  and 
stopper  them  tightly. 

Average  dose. — 2  grains  (0.125  Gm.). 

Caution. — It  has  been  stated  that  the  absorption  of  Euonymus  in 
the  gastro-intestinal  tract  is  uncertain  and  irregular.  To  avoid  an 
accumulation  of  the  drug  or  toxic  action,  the  physician  should  carefully 
guard  the  dosage  and  determine  in  each  case  the  tolerance  of  the  patient. 


EXTRACTUM  FERRI  POMATUM.      N.   F.      Ferrated  Extract  of  Apples 
[Ext.  Ferr.  Pomat.     FsBBl  Malas  CrUDCB     Cbi  Dl  Mai.atk  ok  Iron] 


Reduced  Iron  

Fresh  Apple  Juice 

Water,  a  sufficient  quantity. 


Mil  ric 

oi.l  form 

40  (im. 

2  oz.  av. 

IOOO  Gm. 

60  oi.  av. 
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Mix  the  fresh  apple  juice  with  the  iron  in  an  enameled  or  porcelain 
vessel,  and  apply  the  heat  of  a  water  bath,  until  no  more  gas  is  given 
off,  adding  a  little  water  from  time  to  time  to  make  up  any  loss  by  evap- 
oration. Dilute  the  liquid  with  water  to  make  1000  Gm.  [old  form  50 
oz.  av.]  and  set  it  aside  for  a  few  days.  Then  filter,  and  evaporate  the 
filtrate  on  a  water  bath  in  an  enameled  or  porcelain  vessel  to  the  con- 
sistence of  a  pilular  extract. 

N.  F.  Preparation. — Tinctura  Ferri  Pomata. 

Average  dose. — 10  grains  (0.65  Gm.). 

EXTRACTUM  H/EMATOXYLI.      N.   F.      Extract  of  Hematoxylon 

(U.S.P.  VIII) 

[Ext.  Haemotox.] 

Metric  Old  form 

Hematoxylon,  rasped 1 000  Gm.  32  oz.  av. 

Water 10000  mils  20  pints 

Macerate  the  hematoxylon  with  the  water  for  forty-eight  hours. 
Then  boil  the  mixture  (avoiding  the  use  of  metallic  vessels)  until  one- 
half  of  the  water  has  evaporated;  strain  the  decoction  while  hot  and 
evaporate  the  strained  liquid  to  dryness. 

Average  dose. — 15  grains  (1  Gm.). 

EXTRACTUM   IGNATI/E.      N.   F.     Extract  of  Ignatia 
[Ext.  Ignat.     Powdered  Extract  op  Ignatia] 

Extract  of  Ignatia  yields  not  less  than  5.4  per  cent,  nor  more  than 
6.6  per  cent,  of  the  combined  alkaloids  of  ignatia. 

Metric  Old  form 

Ignatia,  in  No.  40  powder 1000  Gm.  32  oc.  av. 

Alcohol, 

Water, 

Starch,  dried  at  100°  C.  (212°  F.),  each,  a  sufficient  quantity. 

Mix  3000  mils  [old  form  6  pints]  of  alcohol  with  1000  mils  [old  form 
2  pints]  of  water,  and,  having  moistened  the  powder  with  500  mils  [old 
form  1  pint]  of  the  mixture,  pack  it  firmly  in  a  conical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  grad- 
ually adding  the  remainder  of  the  menstruum  and  continuing  the  per- 
colation with  a  mixture  of  alcohol  and  water  in  the  same  proportions  as 
before,  until  the  drug  is  practically  exhausted.  Recover  the  alcohol 
from  the  percolate,  evaporate  the  residue  to  dryness  at  a  temperature 
not  exceeding  100°  C.  (212°  F.),  and  weigh  the  product. 

Assay  3  Gm.  of  this  extract,  as  directed  below,  and,  from  the  result 
thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloids  in  the 
remainder  of  the  product  and  add  enough  starch,  previously  dried  at 
100°  C.  (212°  F.),  to  make  the  finished  Extract  contain  6  per  cent,  of  the 
combined  alkaloids  of  ignatia. 

Assay. — Proceed  as  directed  under  Ignatia,  using  3  Gm.  of  Extract  of  Ignatia. 

Average  dose. — ^  grain  (0.03  Gm.). 
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EXTRACTUM  JALAP/E.      N.   F.     Extract  of  Jalap 
[Ext.  Jalap.] 

Metric  Old  form 

Jalap,  in  No.  60  powder 1000  Gm.  32  o*.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  ground  drug  with  350  mils  [old  form  about  11  fl.  oz.]  of 
alcohol,  place  the  moistened  drug  in  a  percolator,  and  allow  it  to  stand, 
well  covered,  for  several  hours.  Then  pack  it  firmly,  pour  on  alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it,  and,  when  the  li- 
quid begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  alcohol 
until  the  percolate  measures  3000  mils  [old  form  6  pints]. 

Reserve  the  first  900  mils  [old  form  28%  fl.  oz.]  of  the  percolate, 
evaporate  the  remainder,  in  a  porcelain  or  enameled  dish,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  100  mils  [old  form  3%  fl.  oz.], 
add  the  reserved  portion  and  evaporate  at  or  below  the  above  men- 
tioned temperature  until  an  extract  of  pilular  consistence  remains. 

Average  dose. — 15  grains  (1  Gm.). 

EXTRACTUM  KRAMERI/E.  N.  F.      Extract  of  Krameria 

(U.S.P.  VIII) 

[Ext.  Kramer.     Powdered  Extract  of  Krameria] 
One  Gm.  of  the  Extract  represents  4  Gm.  of  krameria. 

Metric  Old  form 

Krameria,  in  No.  30  powder 1000  Gm.  32  oz.  av. 

Starch,  dried  at  100°  C.  (212°  F.), 
Water,  each,  a  sufficient  quantity, 

To  make 250  Gm.  8  o*.  av. 

Moisten  the  drug  thoroughly  with  water  and  pack  it  in  a  conical 
glass  percolator,  and  gradually  pour  water  upon  it,  until  the  infusion 
passes  but  slightly  imbued  with  the  taste  of  the  drug.  Heat  the  perco- 
late to  the  boiling  point,  strain,  and  evaporate  the  strained  liquid  to 
dryness,  by  means  of  a  water  bath,  at  a  temperature  not  exceeding 
70°  C.  (158°  F.).  Reduce  the  extract  to  a  fine  powder,  and  add  suffi- 
cient starch,  previously  dried  at  100°  C.  (212°  F.),  to  make  the  product 
weigh  250  Gm.  [old  form  8  oz.  av.].  Mix  the  powders  thoroughly,  pass 
the  Extract  through  a  fine  sieve  and  transfer  it  to  small,  wide-mouthed 
bottles  and  stopper  them  tightly. 

Average  dose. — 8  grains  (0.5  Gm.). 

EXTRACTUM    LEPTANDR/E.     N.    F.     Extract   of    Leptandra 

(US.P.  VIII) 

[Ext.  Leptand.     Powdered  Extract  op  Leptandra] 
One  Gm.  of  the  Extract  represents  4  Gm.  of  leptandra. 

Metric  Old  form 

Leptandra,  in  No.  30  powder 1000  Gm.  32  oi.  av. 

Starch,  dined  at  100°  (J.  (212°  F.), 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 250  Gm.  8  oi.  av. 
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Moisten  the  powdered  drug  with  sufficient  of  a  mixture  of  3  volumes 
of  alcohol  and  1  volume  of  water,  and  macerate  it  in  a  closed  vessel 
for  twenty-four  hours.  Then  pack  in  a  cylindrical  percolator  and  grad- 
ually percolate  with  a  menstruum  of  alcohol  and  water  made  in  the 
same  proportion  as  before,  until  the  drug  is  practically  exhausted. 
Recover  the  alcohol  and  evaporate  the  residue  to  dryness,  on  a  water 
bath  or  steam  bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.). 
Reduce  the  extract  to  a  fine  powder  and  add  sufficient  starch,  pre- 
viously dried  at  100°  C.  (212°  F.),  to  make  the  product  weigh  250  Gm. 
[old  form  8  oz.  av.].  Mix  the  powders  thoroughly,  pass  the  Extract 
through  a  fine  sieve  and  transfer  it  to  small,  wide-mouthed  bottles  and 
stopper  them  tightly. 

N.  F.  Preparation. — Pilulse  Catharticse  Vegetabiles. 

Average  dose. — 4  grains  (0.25  Gm.). 


EXTRACTUM   PODOPHYLLI.      N.    F.      Extract   of   Podophyllum 
[Ext.  Podophyl.] 

Metric  Old  form 

Podophyllum,  in  No.  60  powder 1000  Gm.  32  o«.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  ground  drug  with  300  mils  [old  form  93^  fl.  oz.]  of  a 
menstruum  consisting  of  a  mixture  of  4  volumes  of  alcohol  and  1  volume 
of  water,  place  the  moistened  drug  in  a  percolator  and  allow  it  to  stand, 
well  covered,  for  several  hours.  Then  pack  it  firmly,  pour  on  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it,  and,  when 
the  liquid  begins  to  drop,  close  the  lower  orifice,  closely  cover  the  per- 
colator, and  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed,  slowly  pouring  on  menstruum  of  the  same  proportions 
of  alcohol  and  water  as  before  until  the  percolate  measures  3000  mils 
[old  form  6  pints]. 

Reserve  the  first  900  mils  [old  form  28%  fl.  oz.]  of  the  percolate, 
evaporate  the  remainder  in  a  porcelain  or  enameled  dish,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  100  mils  [old  form  %\i  fl.  oz.],  add 
the  reserved  portion,  and  evaporate  at  or  below  the  above  mentioned 
temperature  until  an  extract  of  pilular  consistence  remains. 

Average  dose. — l/i  grain  (0.015  Gm.). 


EXTRACTUM  QUASSI/E.      N.  F.      Extract  of  Quassia 

(U.S.P.  VIII) 

[Ext.  Quas.     Powdered  Extract  of  Quassia] 
One  Gm.  of  the  Extract  represents  10  Gm.  of  quassia. 

Metric  Old  form 

Quassia,  in  No.  20  powder 1000  Qm.  30  o«.  av. 

Water, 

Starch,  recently  dried  at  100°  C.  (212°  F.),  and  in 
fine  powder,  each,  a  sufficient  quantity, 


To  make 100  Gm.  3  oi.  bv. 

41 
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Moisten  the  powdered  drug  with  400  mils  [old  form  about  12  fl.  oz.] 
of  water,  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  water 
upon  it  until  the  percolate  passes  but  slightly  imbued  with  bitterness. 
Reduce  the  liquid  to  three-fourths  of  its  bulk  by  boiling,  and  strain, 
then  evaporate  the  liquid  to  dryness  in  a  water  bath  and  add  enough 
starch,  previously  dried  at  100°  C.  (212°  F.),  to  make  the  product  weigh 
100  Gm.  [old  form  3  oz.  av.].  Mix  the  powders  thoroughly,  pass  the 
powdered  Extract  through  a  fine  sieve,  transfer  it  to  small,  wide- 
mouthed  bottles,  and  stopper  them  tightly. 

Average  dose. — 1  grain  (0.06  Gm.). 


Resin  ae  TJ.  S.    Resins 

The  official  resins  are  solid  preparations  consisting  chiefly  of 
the  resinous  principles  from  vegetable  bodies.  The  officially  prepared 
resins  differ  from  alcoholic  extracts  in  the  fact  that  the  latter  contain 
all  the  principles  in  the  drug  which  alcohol  is  capable  of  dissolving, 
while  the  resins  contain  only  those  principles  which  are  soluble  in  alco- 
hol and  are  insoluble  in  water.  It  is  obvious  that  the  resins  prepared 
from  those  drugs  which  owe  their  activity  exclusively  to  resinous 
principles,  which  are  insoluble  in  water,  are  stronger  preparations 
than  the  alcoholic  extracts  from  such  drugs.  Four  resins  are  official  in 
the  U.  S.  P.  IX: 

Official  Resins 


Name 


Preparation 


Resina 
Jalapee 

Podophylli 
Scammonii 


By-product,  the  residue  left  after  distilling  the  volatile  oil  from  the  concrete 
oleoresin  obtained  from   Pinus  Palustria  and    other  species  of  Pinus 

Percolate  Jalap,  in  No.  60  powder,  with  Alcohol  until  the  tincture  ceases  to 
produce  more  than  a  slight  turbidity  when  dropped  into  water.  Distil  off 
the  alcohol  until  the  residue  in  the  still  weighs  250  Gm.  and  add  the  concen- 
trated tincture  to  3000  mils  of  water,  collect,  wash  the  precipitate  with  two 
portions  of  1000  mils  each,  of  hot  water,  drain  and  dry  the  precipitate 

Percolate  Podophyllum,  in  No.  60  powder,  with  Alcohol  until  the  tincture  ceases 
to  produce  more  than  a  slight  turbidity  when  dropped  into  water.  Distil 
off  the  alcohol  until  the  residue  is  reduced  to  the  consistence  of  a  thin  syrup 
and  add  the  concentrated  tincture  slowly  and  with  constant  stirring  to  1000 
mils  of  water,  cooled  to  below  10°  C.  (50°  F.),  and  to  which  10  mils  of  Hydro- 
chloric Acid  has  been  added.  Collect,  wash  the  precipitate  with  two  por- 
tions of  1000  mils  each,  of  cold  water,  drain,  and  dry  the  precipitate 

Percolate  the  Scammony  Root,  in  No.  30  powder,  with  Alcohol  until  the  tincture 
ceases  to  produce  more  than  a  slight  turbidity  when  dropped  into  water. 
Distil  off  the  alcohol  until  the  residue  is  reduced  to  the  consistence  of  thin 
syrup,  and  pour  this  slowly  and  with  constant  stirring  into  1000  mils  of  hot 
water,  wash  the  precipitate  with  two  portions  of  1000  mils  each  of  hot  water, 
and  dry  the  Resin  on  a  water  bath 


RESINA.      U.    S.      Rosin 
[Resin.     Colophony] 

The  residue  left  after  distilling  the  volatile  oil  from  the  concrete 
oleoresin  obtained  from  Pinus  palustrU  Miller  and  from  other  species 
<»f  Pinus  (Fam.  Pinacece). 

Official  Description. — -Usually  in  sharp,  angular,  translucent,  amber-colored  fragments, 
frequently  covered  with  a  yellow  dual,  brittle  at  the  ordinary  temperature;  fracture 
shiny  and  inallow-conchoidal. 

Odor,  Taste  and  Reaction. — Odor  and  taste  slightly  terebinthinatc;  its  alcoholic 
solution  is  acid  to  litmus. 
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Solubility. — Freely  soluble  in  alcohol,  ether,  benzene,  glacial  acetic  acid,  or  fixed  or 
volatile  oils;  also  dissolved  by  dilute  solutions  of  the  fixed  alkali  hydroxides. 

Specific  Gravity.— 1.07  to  1.09  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  is  easily  fusible  and  burns  with  a  dense  yellowish  smoke.  In- 
cinerate about  2  Gm.  of  Rosin;  not  more  than  0.05  per  cent,  of  ash  remains. 

The  acid  number  of  Rosin  is  not  less  than  150  (see  Chapter  LXII,  Test  No.  10). 

U.  S.  P.  Preparations. — Ceratum  Cantharidis;  Ceratum  Resinae;  Emplastrum 
Resinae;  Linimentum  Terebinthinae  (from  Rosin  Cerate). 


RESIN/E  JALAP/E. 

U.    S.      Resin   of   Jalap 

[Res. 

Jalap.] 

Metric 

Old  form 

1000  Qm. 

32  o».  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  500  mils  [old  form  1  pint]  of  alcohol,  and 
pack  it  in  a  cylindrical  percolator;  then  add  enough  alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  alcohol,  until  the  per- 
colate ceases  to  produce  more  than  a  slight  turbidity  when  dropped  into 
water.  Distil  off  the  alcohol  until  the  percolate  is  reduced  in  weight  to 
250  Gm.  [old  form  8  oz.  av.]  and  add  the  latter  slowly,  with  constant 
stirring,  to  3000  mils  [old  form  6  pints]  of  water.  When  the  precipitate 
has  subsided,  decant  the  supernatant  liquid,  and  wash  the  precipitate 
twice,  by  decantation,  with  fresh  portions  of  1000  mils  [old  form  2  pints] 
each  of  hot  water.  After  having  drained  off  all  of  the  liquid,  transfer 
the  Resin  to  a  porcelain  dish  and  heat  it  to  dryness  on  a  water  bath. 

Official  Description. — In  yellow  to  brown  colored  masses  or  fragments,  breaking 
with  a  resinous,  glassy  fracture  and  translucent  at  the  edges,  or  as  a  yellowish-gray  to 
yellowish-brown  powder. 

Odor,  Taste,  and  Reaction. — It  has  a  slight,  peculiar  odor,  and  a  somewhat  acrid 
taste.    It  is  permanent  in  the  air.    Its  alcoholic  solution  is  faintly  acid  to  litmus. 

Solubility. — Soluble  in  alcohol  in  all  proportions;  insoluble  in  carbon  disulphide, 
benzene,  or  fixed  or  volatile  oils. 

impurities  and  Tests  for  Impurities. — Add  1  Gm.  of  the  powdered  Resin  to  10  mils  of 
chloroform  in  a  stoppered  flask  and  shake  the  mixture  occasionally  during  one  hour. 
Then  filter,  evaporate  the  filtrate  in  a  tared  dish  and  dry  the  residue  to  constant  weight 
at  100°  C.  (212°  F.) ;  it  weighs  not  more  than  0.3  Gm. 

Rosin,  Orizaba,  or  other  Resins. — Add  1  Gm.  of  the  powdered  Resin  to  10  mils  of  ether 
in  a  stoppered  flask  and  shake  the  mixture  occasionally  during  one  hour.  Then  filter, 
evaporate  the  filtrate  in  a  tared  dish  and  dry  the  residue  to  constant  weight  at  100°  C. 
(212°  F);  it  weighs  not  more  than  0.12  Gm. 

Rosin,  Guaiac,  or  other  Resins. — It  is  slowly  but  completely  soluble  in.  5  times  its 
weight  of  ammonia  water,  and  the  solution  does  not  become  gelatinous  on  standing. 
When  this  solution  is  acidified  with  hydrochloric  acid,  only  a  slight  turbidity  appears. 

Water. — When  heated  at  100°  C-  (212°  F.)  no  material  loss  in  weight  is  observed. 

Soluble  Impurities— Aloin. — When  triturated  with  distilled  water,  the  latter  does  not 
become  colored,  none  of  the  Resin  dissolves,  and  the  water  does  not  have  a  bitter 
taste. 

Guaiac. — Shake  0.02  Gm.  of  Resin  of  Jalap  with  5  mils  of  ether,  filter  and  ovaporate 
the  ethereal  filtrate  on  a  piece  of  filter  paper;  no  greenish-blue  color  is  produced  by  the 
application  of  a  drop  of  ferric  chloride  T.S.  to  the  filter  paper. 

Acid  Resins. — One  Gm.  of  the  Resin  when  dissolved  in  50  mils  of  alcohol,  containing 
1  mil  of  phenolphthalein  T.S.,  requires  not  more  than  0.5  mil  of  half-normal  alcoholic 
potassium  hydroxide  V.S.  to  produce  a  red  color. 

Rosin. — Dissolve  0.02  Gm.  of  Resin  of  Jalap  in  2  mils  of  glacial  acetic  acid  and  add  a 
few  drops  of  sulphuric  acid;  the  mixture  does  not  acquire  a  pink  color. 

U.  S.  P.  Preparation. — Pilulue  Catharticae  Composite. 
Average  dose. — 2  grains  (0.125  Gm.). 


Metric 

Old  form 

000  Qm. 

32  oz.  av. 

10  mils 

2Yi  fl.  dr. 
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RESINA  PODOPHYLLI.      U.   S.     Resin   of  Podophyllum 
[Res.  Podoph.    Podophtllin] 

Podophyllum,  in  No.  60  powder 

Hydrochloric  Acid 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  powder  with  500  mils  [old  form  1  pint]  of  alcohol  and 
pack  it  in  a  cylindrical  percolator;  then  add  enough  alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  alcohol,  until  the  percolate 
ceases  to  produce  more  than  a  slight  turbidity  when  dropped  into  water. 
Distil  off  the  alcohol  until  the  percolate  is  reduced  to  the  consistence  of 
a  thin  syrup,  and  pour  this  slowly,  with  constant  stirring,  into  1000  mils 
[old  form  2  pints]  of  water,  mixed  with  the  hydrochloric  acid  and  cooled 
to  a  temperature  below  10°  C.  (50°  F.).  When  the  precipitate  has  sub- 
sided, decant  the  supernatant  liquid,  and  wash  the  precipitate  twice  by 
decantation  with  fresh  portions  of  1000  mils  [old  form  2  pints]  of  cold 
water.  Spread  it  in  a  thin  layer  upon  a  strainer  and  dry  the  Resin  by 
exposure  to  the  air,  in  a  cool  place,  protected  from  the  light.  Should  it 
coalesce  during  the  drying  or  aggregrate  into  lumps  having  a  glossy 
surface,  break  it  into  pieces,  and  powder  it  in  a  mortar. 

Preserve  it  in  well-closed  containers,  protected  from  light. 

Official  Description. — An  amorphous  powder  varying  in  color  from  light  brown  to 
greenish-yellow,  turning  darker  when  subjected  to  a  temperature  exceeding  25°  C. 
(77°  F),  or  when  exposed  to  light. 

Odor,  Taste,  and  Reaction. — It  has  a  slight,  peculiar  odor  and  a  faintly  bitter  taste. 
It  is  very  irritating  to  the  eyes  and  to  mucous  membrane.  Its  alcoholic  solution  is 
faintly  acid  to  litmus. 

Solubility. — Soluble  in  alcohol  with  only  a  slight  opalescence. 

Tests  for  Identity. — Not  less  than  75  per  cent,  of  Resin  of  Podophyllum  is  soluble  in 
ether  and  not  less  than  65  per  cent,  is  soluble  in  chloroform. 

A  hot  aqueous  solution  of  Resin  of  Podophyllum  deposits  most  of  its  contents  on 
cooling,  and  if  the  cooled  liquid  is  filtered,  the  filtrate  has  a  bitter  taste,  and  turns  brown 
upon  the  addition  of  a  few  drops  of  ferric  chloride  T.S. 

It  is  soluble  in  potassium  or  sodium  hydroxide  T.S.,  forming  a  deep  yellow  liquid, 
which  gradually  becomes  darker  on  standing,  and  from  which  the  Resin  is  reprecipi- 
tated  by  acids. 

Impurities  and  Tests  for  Impurities. — (Difference  from  Resin  obtained  from  Podo- 
phyllum Emodi.)  Add  0.4  Gm.  of  Resin  of  Podophyllum  to  3  mils  of  60  per  cent. 
alcohol,  introduce;  0.5  mil  of  potassium  hydroxide  T.S.,  and  gently  shake  the  mixture; 
ii  does  not  gelatinize. 

Resin  of  Podophyllum  yields  not  more  than  1.5  per  cent,  of  ash. 

N.  F.  Preparations. — Piluke  Aloes  et  Podophylli  Compositae;  Pilulaj  Aloes,  Hyo- 
acyamj  et  Podophylli;  Pilnlffi  Aloini  Compositae;  Pilulaj  Catharticae  Vegetabiles; 
Pilulaj  Colocynthidis  et  Podophylli;  Pilulae  Laxativa)  Post  Partum. 

Average  dose. — ^6  grain  (0.01  Gm.). 

RESINA  SCAMMONI/E.     U.   S.     Resin  of  Scammony 
[Res.  Scamm.] 

Metric  Old  form 

Scammony  Root,  in  No.  30  powder 1000  Qm.  32  o«.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 

Moisten  the  scamrnony  root  with  sufficient  alcohol,  pack  it  in  a  cylin- 
drical percolator,  then  add  enough  alcohol  to  saturate  the  powder  and 
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leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  alcohol,  until  the  percolate  ceases  to  produce 
more  than  a  slight  turbidity  when  dropped  into  water.  Distil  off  the 
alcohol  until  the  percolate  is  reduced  to  the  consistence  of  thin  syrup, 
and  pour  this  slowly,  with  constant  stirring,  into  1000  mils  [old  form 
2  pints]  of  hot  water.  When  the  precipitate  has  subsided,  decant  the 
supernatant  liquid,  wash  the  precipitated  Resin  twice  by  decantation 
with  fresh  portions  of  1000  mils  [old  form  2  pints]  each  of  hot  water 
and  dry  the  Resin  on  a  water  bath. 

Official  Description. — It  consists  of  brownish,  translucent  masse9  or  fragments, 
breaking  with  a  glossy,  resinous  fracture. 

Odor. — Characteristic  and  agreeable. 

Solubility. — Soluble  in  alcohol  in  all  proportions. 

Impurities  and  Tests  for  Impurities. — Distinction  from  resin  of  jalap  and  resin  of 
false  scammony.     Not  less  than  95  per  cent,  is  soluble  in  ether. 

When  triturated  with  water,  it  does  not  form  an  emulsion. 

Ammonia  water  and  solutions  of  the  alkali  hydroxides  dissolve  it  with  the  aid  of 
gentle  heat,  and  from  these  solutions  the  Resin  is  not  reprecipitated  by  dilute  acids. 

Guaiac. — Its  solution  in  alcohol  does  not  give  a  blue  color  with  ferric  chloride  T.S.  or 
with  solution  of  hydrogen  dioxide. 

Rosin. — Sulphuric  acid  does  not  turn  red  when  stirred  in  a  porcelain  dish  with  an 
equal  weight  of  Resin  of  Scammony. 

Resin  of  Scammony  yields  not  more  than  1  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Extractum  Colocynthidis  Compositum. 

N.  F.  Preparations. — Pilulae  Aloes,  Hydrargyri  et  Scammonii  Compositae;  Pilulae 
Colocynthidis  Compositae;  Pilulae  Colocynthidis  et  Hyoscyami;  Tinctura  Jalapae 
Composita. 

Average  dose. — 3  grains  (0.2  Gm.). 


QUESTIONS  ON  SOLID  PREPARATIONS  MADE  BY  PERCOLATION 

What  are  extracts?    (See  page  606.) 

What  various  menstrua  are  used  in  mating  them? 

What  are  inspissated  juices? 

By  what  names  are  such  extracts  called? 

Why  are  alcoholic  extracts  preferred  to  those  made  from  inspissated  juices? 

How  are  these  juices  prepared  by  the  British  Pharmacopoeia  of  1898? 

How  have  extracts  been  prepared  by  the  freezing  process? 

Do  the  percolates  or  expressed  juices  of  drugs  contain  anything  in  addition  to  the 

active  principles? 
What  proximate  principles  are  most  commonly  present  in  extracts? 
Which  of  these  principles  are  absent  when  a  menstruum  of  part  alcohol  is  used? 
What  is  meant  by  extractive? 

What  name  was  proposed  for  this  substance  by  Berzelius? 
Why  are  extracts  variable  in  strength? 

What  is  the  Pharmacopoeia's  standard  for  the  consistence  of  extracts? 
In  what  respect  have  powdered  extracts  an  advantage  over  pilular  extracts? 
Are  unassayed  extracts  a  reliable  class  of  preparations? 
What  pharmaceutical  processes  are  used  in  making  extracts? 
How  may  pilular  extracts  be  preserved?     What  are  powdered  extracts? 
How  is  such  an  extract  prepared? 

What  purpose  governs  the  selection  of  menstrua  in  making  powdered  extracts? 
Why  must  oils  be  removed  if  present  in  drugs  from  which  powdered  extracts  are 

to  be  made? 
What  precaution  should  be  taken  in  preserving  powdered  extracts? 
Why  is  the  temperature,  during  evaporation,  kept  at  the  lowest  possible  point? 
How  is  effective  evaporation  at  low  temperatures  best  accomplished? 
WThat  diluents  are  recommended  for  pilular  extracts?    Which  for  powdered  extracts? 
What  are  "abstracts"? 
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How  many  official  extracts  are  there? 

How  many  extracts  are  made  with  an  alcoholic  menstruum?    Name  them. 

How  main'  official  extracts  are  made  with  an  aqueous  menstruum?    Name  them. 

Which  one  is  percolated  with  water  containing  five  per  cent,  of  water  of  ammonia? 

Which  by  mixing  extracts  with  aromatics? 

How  many  pilular  extracts  are  official?    How  many  powdered  extracts? 

State  the  alkaloidal  standard  adopted  by  the  U.  S.  P.  IX  for  the  following  extracts: 
aconite,  belladonna  leaves,  colchicum  corm,  hydrastis,  hyoscyamus,  nux  vom- 
ica, opium,  physostigma,  stramonium,  cinchona,  conium,  ignatia. 

State  the  biological  standard  adopted  for  the  following  extracts:    aconite,  cannabis. 

How  is  extract  of  aconite  made?  What  is  the  relation  of  the  extract  to  the  drug? 
Give  similar  facts  concerning:  extract  of  belladonna  leaves,  extracts  of  cas- 
cara  sagrada,  cimicifuga,  colchicum  corm,  colocynth,  oxgall,  gelsemium,  hydras- 
tis, hyoscyamus,  opium,  physostigma,  rhubarb,  stramonium,  viburnum  pruni- 
folium,  aloes,  euonymus,  krameria,  leptandra,  quassia. 

Why  are  both  the  pilular  and  powdered  extracts  of  belladonna  leaves  and  of  stra- 
monium official? 

Give  the  process  of  manufacture  for  extracts  of  cannabis,  compound  extract  of  colo- 
cynth, extracts  of  ergot,  gentian,  pure  extract  of  glycyrrhiza,  extracts  of  malt, 
nux  vomica,  sumbul,  taraxacum,  cinchona,  conium,  aqueous  extract  of  ergot. 
What  is  its  synonym? 

Give  the  process  for  manufacturing  ferrated  extract  of  apples,  extracts  of  hema- 
toxylon,  ignatia,  jalap,  podophyllum. 

From  what  plant  is  extract  of  glycyrrhiza  obtained? 

How  much  of  it  should  be  soluble  in  cold  water? 

What  are  official  resins?     How  are  they  prepared? 

In  what  respect  do  they  differ  from  alcoholic  extracts? 

How  many  resins  are  official  in  the  U.  S.  P.  IX?    Name  them. 

What  is  rosin?    State  its  synonym. 

Give  the  Latin  name  and  menstruum  for  resin  of  jalap.     How  is  it  prepared? 

How  may  it  be  distinguished  from  other  resins? 

Give  the  Latin  name  and  menstruum  for  resin  of  podophyllum.    Resin  of  scammony. 

How  may  these  be  distinguished? 


CHAPTER  XXXI 

SOLID   OFFICIAL   PREPARATIONS   MADE   WITHOUT   PERCOLATION 

It  is  not  the  intention  in  this  chapter  to  consider  in  detail  the  classes 
of  solid  official  preparations  included  in  the  above  title,  because  their 
manufacture  either  belongs  to  the  domain  of  magistral  pharmacy  or  is 
intimately  connected  with  it.  They  are  m»ore  appropriately  treated  in 
the  final  chapters  of  the  book,  because  their  preparation  generally 
demands  a  higher  degree  of  skill,  and  a  more  intimate  knowledge  of  the 
physical  properties  of  medicinal  substances,  than  are  necessary  in 
making  those  which  have  been  heretofore  considered.  For  these  rea- 
sons it  has  been  the  author's  custom,  in  lecturing  upon  the  subjects 
treated  of  in  this  work,  to  reserve  the  consideration  of  the  solid  official 
preparations  made  without  percolation,  and  those  which  are  embraced 
under  the  general  term  "extemporaneous,"  until  after  the  student  has 
studied  the  physical  and  chemical  properties  of  the  various  substances 
which  compose  the  materia  medica.  It  is  well  for  the  student  to  have 
sufficient  knowledge  of  these  preparations  to  be  able  to  define  each 
class,  so  that  when  they  are  incidentally  mentioned  in  Parts  III  and 
IV  he  may  be  able  to  describe  the  use  and  appearance  of  a  powder, 
troche,  plaster,  pill,  etc.  If  it  is  considered  desirable  to  deviate  from 
this  plan,  the  chapters  on  these  subjects  are  so  constructed  that  the 
student  may  easily  turn  to  them  and  study  them  out  of  the  order  given 
here.    They  will  be  found  in  Part  V. 

It  will  be  well,  however,  in  this  place,  in  order  to  keep  the  classifi- 
cation in  view,  to  enumerate  them  briefly.  They  are  Pills,  Tablets, 
Troches,  Masses,  Confections,  Powders,  Triturations,  Saccharated 
Powders,  Effervescent  Salts,  Oil  Sugars,  Suppositories,  Bougies, 
Catheters,  Pencils,  Cerates,  Ointments,  Inunctions,  Glycerogelatins, 
Pastes,  Cataplasms,  Plasters,  and  Papers.  Among  those  intended  for 
internal  administration  pills,  troches,  and  tablets  are  largely  used,  and, 
because  their  preparation  requires  the  drugs  to  be  in  the  form  of 
powder,  the  classes  termed  powders  and  triturations,  which  are  dis- 
pensed extemporaneously,  are  grouped  with  them.  Masses  and  confec- 
tions are,  of  course,  considered  in  connection  with  pills,  because  they 
are  used  in  their  preparation.  Suppositories,  bougies,  catheters,  and 
pencils  form  another  classification,  while  cerates,  ointments,  inunc- 
tions, glycerogelatins,  pastes,  cataplasms,  plasters,  and  papers  form  a 
natural  group,  being  preparations  that  are  used  externally. 
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PART   III 


INORGANIC  SUBSTANCES 

INTRODUCTORY 

THE  various  operations  and  processes  which  are  used  in  the 
practice  of  pharmacy  having  been  treated  of  in  their  general 
relations  to  one  another  in  the  preceding  chapters,  it  is  now 
necessary  to  consider  in  detail  the  physical  and  chemical 
properties  of  the  substances  that  enter  into  the  preparations  which 
are  used  in  medicine. 

The  plan  which  will  be  followed  presupposes  on  the  part  of  the 
student  a  knowledge  of  elementary  chemistry,  and  hence  chemical 
physics,  nomenclature,  the  theoretical  construction  of  formulae,  etc, 
will  not  be  entered  into.  The  great  number  of  valuable  text-books  on 
chemistry,  now  accessible  to  every  student,  renders  the  introduction  of 
even  brief  articles  on  these  subjects  unnecessary,  and  the  space  will 
be  reserved  for  the  consideration  of  the  chemical  substances  of  the 
materia  medica  from  a  pharmaceutical  standpoint.  For  reasons 
which  need  not  be  entered  into  here,  the  latest  (and  to  some  extent 
conflicting)  views  of  modern  chemists  upon  the  classification  of  these 
substances  are  not  adopted,  but  a  method  is  employed  which,  while 
it  does  not  do  violence  to  the  accepted  theories,  is  simple  and  prac- 
tical. The  substances  are  grouped  together  according  to  their  phys- 
ical or  therapeutical  properties,  while  their  supposed  chemical  analo- 
gies have  not  been  entirely  overlooked.  This  plan  has  the  merit  of 
giving  the  student  a  different  view  of  the  chemical  substances  from 
that  to  which  he  is  accustomed  in  his  study  of  chemistry,  and  will, 
perhaps,  enhance  the  interest  and  impress  the  points  of  difference  in 
the  substances  more  forcibly  upon  the  mind. 

As  an  illustration,  the  chemical  properties  of  such  non-metallic  ele- 
ments as  Hydrogen,  Oxygen,  and  Nitrogen  will  not  be  noticed  at 
length  ;  they  are  not  recognized  articles  of  the  materia  medica  in  their 
free  state  ;  but  the  acids,  bases,  and  salts  containing  them  are  largely 
used,  and  they  form  substances  which  can  be  advantageously  grouped 
together  for  profitable  study  by  the  pharmacist. 
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The  table  which  follows  gives  the  symbols  and  atomic  weights  of 
the  elements;  those  which  are  of  special  interest  from  a  pharmaceutical 
point  of  view  are  distinguished  from  the  rest  by  being  printed  in 

heavier  type. 

Atomic  Weights 

Adopted  by  the  International  Committee  on  Atomic  Weights  (1915) 

Oxygen  =  16 


Aluminum 

Antimony.  . .  . 

Argon 

Arsenic 

Barium 

Bismuth 

Boron 

Bromine 

Cadmium .... 

Caesium 

Calcium 

Carbon 

Cerium 

Chlorine 

Chromium — 

Cobalt 

Columbium . . 

Copper 

Dysprosium . . 

Erbium 

Europium 

Fluorine 

Gadolinium. . . 

Gallium 

Germanium.. . 
Glucinum. . . . 

Gold 

Helium 

Holmium 

Hydrogen. . . . 

Indium 

Iodine 

Iridium 

Iron 

Krypton 

Lanthanum. . 

Lead 

Lithium 

Lutecium  — 
Magnesium. . 
Manganese. . 

Mercury 

Molybdenum . 


Symbol. 


Al 

Sb 

A 

As 

Ba 

Bi 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Cr 

Co 

Cb 

Cu 

Dy 

Er 

Eu 

F 

Gd 

Ga 

Ge 

Gl 

Au 

He 

Ho 

H 

In 

I 

Ir 

Fe 

Kr 

La 

Pb 

Li 

Lu 

Mg 

Mn 

Hg 

Mo 


Atomic 
Weight. 


27.1 

120.2 
39.88 
74.96 

137.37 

208.0 
11.0 
79.92 

112.40 

132.81 
40.07 
12.00 

140.25 
35.46 
52.0 
58.97 
93.5 
63.57 

162.5 

167.7 

152.0 
19.0 

157.3 

69.9 

72.5 

9.1 

197.2 
3.99 

163.5 
1.008 

114.8 

126.92 

193.1 
55.84 
82.92 

139.0 

207.10 
6.94 

174.0 
24.32 
54.93 

200.6 
96.0 


Name. 


Neodymium 

Neon 

Nickel 

Niton  (radium  ema- 
nation)   

Nitrogen 

Osmium 

Oxygen 

Palladium 

Phosphorus 

Platinum 

Potassium 

Praseodymium .... 

Radium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium '. 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Thulium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Xenon 

Ytterbium    (Neo- 
yt  terbium; 

Yttrium 

Zinc 

Zirconium 


Symbol. 


Nd 
Ne 
Ni 

Nt 
N 

03 

o 

Pd 

P 

Pt 

K 

Pr 

Ra 

Rh 

Rb 

Ru 

Sa 

Sc 

Se 

Si 

Ag 

Na 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 

U 

V 

Xe 

Yb 
Yt 
Zn 
Zr 


Atomic 
Weight. 


144.3 
20.2 
58.68 

222.4 
14.01 
190.9 
16.00 
106.7 
31.04 
195.2 
39.10 
140.6 
226.4 
102.9 
85.45 
101.7 
150.4 
44.1 
79.2 
28.3 
107.88 
23.00 
87.63 
32.07 
181.5 
127.5 
159.2 
204.0 
232.4 
168.5 
119.0 
48.1 
184.0 
238.5 
51.0 
130.2 

172.0 
89.0 
65.37 
90.6 


CHAPTER    XXXII 
HYDROGEN,    OXYGEN,  WATER,   AND    NITROGEN 

H;  1.008.    0;  16.00.    H20;  18.016.    N;  14.01. 

Hydrogen  is  a  colorless,  inodorous,  and  combustible  gas;  it  is  the 
lightest  of  all  substances.  Chemically,  it  is  one  of  the  most  important 
and  interesting  of  the  elements,  and  it  was  used  as  unity  for  many  years 
in  fixing  the  atomic  weights  of  other  elements.  However,  oxygen  at 
16.00  has  now  bee\i  generally  adopted  as  the  basis  for  atomic  weights, 
thus  making  hydrogen  1.008,  the  change  being  made  chiefly  because, 
with  oxygen  as  the  basis,  a  larger  number  of  the  elements  became 
whole  numbers.  Pharmaceutically,  in  its  uncombined  state,  it  is  of 
very  little  importance,  and  the  reader  is  referred,  for  further  informa- 
tion, to  the  chemical  text-books. 

Oxygen,  as  usually  seen,  is  a  colorless,  inodorous  gas  which  aids 
combustion;  it  is  the  most  abundant  of  the  elements,  forming  about 
one-fifth  of  the  total  weight  of  our  atmosphere.  Water  contains  nearly 
ninety  per  cent,  by  weight  of  oxygen,  and  it  is  present  in  varying  quan- 
tities in  most  vegetable  and  animal  substances.  The  compounds  which 
it  forms  with  other  bodies  are  termed  oxides:  these  are  of  great 
pharmaceutical  interest,  and  they  will  be  considered  hereafter  under 
their  appropriate  heads.  Oxygen  in  its  free,  gaseous  condition  is  fre- 
quently used  medicinally  and  is  now  official.  It  is  chiefly  supplied 
compressed  in  cylinders. 

Nitrogen  is  a  colorless,  tasteless  and  odorless  gas  of  a  density  slightly 
less  than  air.  In  the  free  state  it  constitutes  about  four-fifths  of 
the  atmosphere  and  shows  little  activity  towards  other  elements. 
Many  of  its  compounds,  however,  are  intensely  active,  such  as  the 
alkaloids,  cyanides,  etc.  Nitrogen  itself  has  little  pharmaceutical  inter- 
est, but  many  of  its  compounds  are  official. 

OXYGENIUM.  U.S.     Oxygen 
[Oxygen.] 

It  contains  not  less  than  95  percent,  by  volume  of  O  (16).  For  con- 
venience it  is  usually  compressed  in  metal  cylinders. 

Preparation. — It  is  prepared  by  a  continuous  process  wherein  ba- 
rium oxide,  BaO,  is  heated  in  porcelain  tubes,  in  a  current  of  air,  to 
500°  C.  (932°  F.),  when  it  takes  up  oxygen,  forming  barium  dioxide, 
Ba02.  When  the  heat  is  increased  to  800°  C.  (1472°  F.),  BaO  is  again 
formed  and  oxygen  liberated.  If  now  cooled  to  500°  C.  (932°  F.) 
oxygen  is  recombined  and  again  freed  at  the  higher  temperature. 
In  time  the  barium  must  be  renewed,  as  it  loses  its  power  of  absorbing 
oxygen.  The  most  important  method,  and  one  which  is  extensively 
employed,  includes  the  liquefying  of  air  and  the  subsequent  evaporation 
of  the  nitrogen. 

Official  Description. — A  colorless  gas. 

Odor  and  Taste. — Odorless  and  tasteless. 

Test  for  Identity. — It  supports  combustion  more  readily  than  air;  a  glowing  splinter 
of  wood  held  in  the  gas  bursts  into  flame. 

Solubility. — One  volume  of  Oxvgen  dissolves  in  about  34  volumes  of  water  and  in 
about  3.6  volumes  of  alcohol  at  25°  C.  (77°  F.). 

Impurities  and  Tests  for  Impurities Carbon  Dioxide. — Pass  2000  mils  of  Oxygen, 

measured  under  norma!   atmospheric  pressure  at  about  25°  C.  (77°  F.),  at  a  rate  not 
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exceeding  4000  mils  per  hour,  through  100  mils  of  barium  hydroxide  T.S.;  not  more 
than  an  opalescent  turbidity  is  produced. 

Halogens. — Pass  2000  mils  of  Oxygen,  under  the  conditions  described  above,  through 
a  mixture  of  distilled  water  and  1  mil  of  silver  nitrate  T.S. ;  no  opalescence  is  produced. 

Acids  or  Bases. — Pass  2000  mils  of  Oxygen  through  100  mils  of  distilled  water, 
colored  with  a  few  drops  of  litmus  T.S.,  under  the  conditions  described  above;  the 
color  of  the  liquid  is  not  changed. 

Assay.— Mix  about  50  mils  of  Oxygen,  accurately  measured  in  a  calibrated  tube, 
with  10  mils  of  alkaline  pyrogallol  T.S. ;  not  less  than  95  percent,  by  volume  is  absorbed, 
corresponding  to  not  less  than  95  percent,  by  volume  of  O. 

Uses. — Medicinally,  it  is  used  in  grave  cases  of  sickness  to  supply 
sufficient  oxygen  to  the  blood  or  to  prevent  cyanosis  during  the 
administration  of  anesthetics.  It  is  sold  in  cast-steel  cylinders,  under 
about  120  to  130  atmospheres  pressure,  and  when  used  the  pressure  is 
regulated  by  a  special  attachment.  It  is  also  largely  used  industrially 
in  the  oxy-hydrogen  or  oxy-acetylene  blow-pipe  for  welding  platinum, 
cutting  structural  iron  work,  etc.,  in  oxidizing  oils  in  varnish  manu- 
facture and  in  many  other  industrial  operations. 

AQUA.  U.S.      Water 
H2O  =  18.01G 

Water  is  the  most  important  and  useful  compound  known  to  the 
pharmacist:  its  molecule,  H20,  is  composed  of  two  parts  of  hydro- 
gen and  one  part  of  oxygen. 

The  purity  of  water  is  specified  in  the  official  description,  which 
is  as  follows: 

Official  Description. — A  colorless,  limpid  liquid. 

Odor,  Taste,  and  Reaction. — Practically  tasteless  and  odorless.  When  heated  nearly 
to  the  boiling  point  and  agitated,  no  disagreeable  odor  is  evolved;  neutral  to  litmus. 

Impurities  and  Tests  for  Impurities. — Solids. — Evaporate  100  mils  of  Water  in  a 
platinum  dish;  it  leaves  a  residue  weighing  not  more  than  0.03  Gm. 

Organic  Impurities. — The  residue  from  the  preceding  test,  when  carefully  heated  to 
redness,  evolves  no  visible  fumes  and  shows  no  appreciable  charring. 

Mix  100  mils  of  Water  with  10  mils  of  diluted  sulphuric  acid  in  a  clean  porcelain 
dish  and  heat  it  rapidly  to  boiling,  then  add  0.4  mil  of  tenth-normal  potassium  perman- 
ganate V.S.  and  boil  the  liquid  for  ten  minutes;  the  color  of  the  liquid  is  not  com- 
pletely destroyed  (oxygen  consuming  capacity  as  a  measure  of  organic  impurities). 

Lead  or  Copper. — Add  1  mil  of  hydrochloric  acid  to  100  mils  of  Water  and  then  add 
50  mils  of  hydrogen  sulphide  T.S.;  it  shows  no  darkening  after  standing  fifteen  minutes. 

Iron. — Add  1  mil  of  hydrochloric  acid  to  100  mils  of  Water  and  then  add  1  mil  of 
potassium  ferrocyanide  T.S.;  no  blue  coloration  is  produced  immediately. 

Chloride. — Add  0.5  mil  of  tenth-normal  silver  nitrate  V.S.  to  200  mils  of  Water,  heat 
to  boiling,  filter  and  add  to  the  filtrate  3  drops  of  potassium  chromate  T.S.;  a  red  pre- 
cipitate is  produced. 

Nitrite. — Add  1  drop  of  hydrochloric  acid,  1  mil  of  sulphanilic  acid  T.S.  and  1  mil  of 
naphthylamine  hydrochloride  T.S.  to  100  mils  of  Water  in  a  Nessler  jar,  stirrinc  with 
a  dan  rod  after  each  addition.  Closely  cover  the  jar  with  a  glass  plate,  place  it  upon 
a  white  surface  and  view  it  from  above;  no  pink  coloration  appears  within  five  minutes. 

Nitrate. — Add  1  mil  of  sodium  carbonate  T.S.  to  100  mils  of  Water  and  evaporate 
the  liquid  in  a  small  porcelain  dish  just  to  dryness.  Moisten  the  residue  thoroughly 
with  2  mils  of  phenolsulphonic  acid  T.S.,  gently  warm  the  dish,  add  20  mils  of  ammonia 
water  and  sufficient  distilled  water  to  measure  100  mils.  Any  yellow  color  produced 
is  not  greater  than  that  obtained  by  evaporating  0.0021  Gm.  of  potassium  nitrate, 
dissolved  in  3  mils  of  distilled  water  and  1  mil  of  sodium  carbonate  T.S.,  to  dryness 
and  treating  the  residue  in  the  same  manner  as  the  residue  from  the  Water.  The  com- 
parison of  colors  must  be  made  in  Nessler  jars  of  the  same  diameter  and  size. 

Ammonium  Compounds. — Add  2  mils  of  alkaline  mereuric  potassium  iodide  T.S.  to 
100  mils  of  Water  in  a  Xessler  jar  ami  mix  thoroughly.  Place  the  jar  on  a  white  surface 
and  view  the  contents  from  aliove;  the  water  does  not  at  once  assume  a  deep  yellow  or 
orange  color. 

Uses. — The  powers  and  uses  of  water  as  a  solvent  have  been  already 
noted  in  the  previous  chapters.  The  United  States  Pharmacopoeia 
directs  water,  under  the  name  of  Aqua,  or  distilled  water,  under  the 
name  of  Aqua  Destillata,  to  be  used  in  the  various  processes  according 
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to  the  necessities  of  the  occasion.  Ordinary  waler  always  contains 
solid  matter  and  traces  of  various  salts  in  solution  or  suspension; 
these  do  not  unfit  it  for  drinking  purposes,  but  would  often  seriously 
interfere  with  the  purity  of  many  chemical  substances  if  such  water 
were  used  in  their  preparation.  The  official  processes  err  on  the  safe 
side,  and  direct  distilled  water  in  all  cases  where  the  use  of  ordinary 
water  might  be  injurious  or  of  doubtful  propriety.  In  some  sections 
of  the  country,  the  drinking  water  might  be  pure  enough  for  the  proc- 
esses, or  at  least  not  contain  serious  impurities;  in  other  sections  the 
water  would  be  totally  unfit  for  the  preparations.  The  purity  of 
official  distilled  water  is  beyond  question,  and  its  use  therefore  removes 
all  doubts. 

AQUA  DESTILLATA.  U.  S.     Distilled  Water 

For  process,  see  page  308.  The  official  tests  for  the  purity  of  dis- 
tilled water  are,  of  course,  much  more  exacting  than  those  for  water 
(see  below). 

Official  Description. — A  colorless,  limpid  liquid. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste;  neutral  to  the  U.  S.  P.  indi- 
cators (see  Chapter  LXII). 

Impurities  and  Tests  for  Impurities. — Sulphate. — Separate  portions  of  100  mils 
each  of  Distilled  Water  are  not  affected  by  the  addition  of  barium  chloride  T.S.  or 

Chloride. — Silver  nitrate  T.S.,  or 

Calcium. — Ammonium  oxalate  T.S.,  or 

Metals. — Hydrogen  sulphide  T.S.  or  sodium  sulphide  T.S. 

Ammonia. — It  shows  no  deep  yellow,  orange  or  brown  coloration  when  1  mil  of 
Nessler's  reagent  is  added  to  100  mils  of  the  Water. 

Carbon  Dioxide. — Add  50  mils  of  calcium  hydroxide  T.S.  to  25  mils  of  Distilled  Water; 
the  mixture  remains  clear  and  transparent. 

Residue. — Evaporate  100  mils  of  Distilled  Water  to  dryness  on  a  water  bath  and 
subsequently  dry  the  residue  in  an  oven  to  constant  weight  at  100°  C.  (212°  F.) ;  not 
more  than  0.001  Gm.  of  residue  remains. 

Organic  or  Other  Oxidizable  Substances. — Heat  100  mils  of  Distilled  Water  to  boiling, 
acidulate  it  with  10  mils  of  diluted  sulphuric  acid,  and  subsequently  add  0.1  mil  of 
tenth-normal  potassium  permanganate  V.S.  The  color  of  the  liquid  is  not  completely 
destroyed  by  boiling  it  for  ten  minutes. 

Uses. — Distilled  water  is  used  in  pharmacy  principally  as  a  solvent 
for  delicate  chemical  salts,  and  for  purposes  for  which  ordinary  water 
is  unfitted  (see  page  653). 

LIQUOR   HYDROGENII   DIOXIDI.  U.S.     Solution   of   Hydrogen   Dioxide 

[Liq.  Hydrog.  Diox. — Aqua  Hydrogenii    Dioxidi,    U.  S.  P.  VIII      Solution 

of  Hydrogen  Peroxide] 

An  aqueous  solution  containing  not  less  than  3  per  cent,  by  weight  of 
H2Oa  (34.02),  corresponding  to  not  less  than  10  volumes  of  available 
oxygen.  Preserve  it  in  a  cool  place  protected  from  light.  Upon  remov- 
ing the  stopper  from  the  bottle,  not  more  than  a  slight  pressure  should 
be  observed. 

Preparation. — Solution  of  Hydrogen  Dioxide  is  now  made  com- 
mercially on  a  large  scale.  The  former  official  method  of  preparation 
consisted  of  decomposing  barium  dioxide  with  phosphoric  acid  and 
this  process  is  yet  used,  the  phosphoric  acid  being  recovered  from  the 
barium  phosphate  through  treatment  with  sulphuric  acid,  the  recovered 
phosphoric  acid  being  again  employed  for  making  the  dioxide  and  the 
resulting  barium  sulphate  sold  for  technical  purposes. 

BaOa  +  2H3P04  =  Ba(H2P04)2  +  H2Oa 

Barium  Phosphoric  Barium  Hydrogen 

Dioxide  Acid  Phosphate  Dioxide 
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In  this  process  any  trace  of  barium  salt  in  the  solution  of  hydrogen 
dioxide,  remaining  after  the  decomposition,  is  removed  by  the  cautious 
addition  of  sulphuric  acid,  which  precipitates  an  insoluble  barium 
sulphate. 

Other  methods,  however,  are  also  in  use  in  which  the  phosphoric 
acid  is  replaced  by  sulphuric,  oxalic,  hydrochloric,  or  hydrofluoric 
acids.  For  economic  reasons  the  first  of  these  acids,  sulphuric,  has 
been  most  largely  used,  but,  because  of  the  heat  developed  in  the  reac- 
tion, very  thorough  refrigeration  is  required.  Oxalic  acid  in  small 
amount  was  sometimes  added  to  the  solution  by  manufacturers,  thus 
fraudulently  raising  its  indicated  strength  when  assayed,  but  this  is 
now  detected  by  a  special  test. 

Owing  to  the  readiness  with  which  this  Solution  ordinarily  under- 
goes decomposition,  many  attempts  have  been  made  to  render  it  more 
stable.  Acetanilid  is  now  generally  used  as  a  preservative  and  the 
Pharmacopoeia  permits  this  or  other  harmless  preservatives,  in  amounts 
not  exceeding  0.04  Gm.  in  each  100  mils.  In  solutions  where  acetani- 
lid has  been  introduced,  a  bitter  almond-like  odor  sometimes  develops. 
This  indicates  decomposition.  The  U.  S.  P.  Latin  title  has  been 
changed  to  "Liquor  Hydrogenii  Dioxidi"  instead  of  "Aqua"  to  bring 
the  Latin  and  English  titles  into  harmony. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless  or  having  an  odor  suggesting  ozone,  slightly 
acid  to  the  taste;  acid  to  litmus,  producing  a  peculiar  sensation  and  froth  in  the  mouth; 
prone  to  deteiiorate  upon  keeping  or  upon  protracted  agitation,  and  rapidly  decomposed 
by  contact  with  many  oxidizing  as  well  as  reducing  substances.  If  the  stopper  of  the 
bottle  is  coated  with  paraffin  or  replaced  by  a  pledget  of  purified  cotton,  deterioration 
is  retarded. 

Tests  for  Identity. — When  exposed  to  the  air  at  the  ordinary  temperature  or  when 
heated  on  a  water  bath  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  the  solution 
loses  chiefly  water.     When  rapidly  heated,  it  frequently  decomposes  suddenly. 

Shake  1  mil  of  Solution  of  Hydrogen  Dioxide  with  10  mils  of  distilled  water  containing 
1  drop  of  diluted  sulphuric  acid,  and  add  2  mils  of  ether.  The  subsequent  addition  of  a 
drop  of  potassium  dichromate  T.S.  produces  a  blue  color  in  the  aqueous  layer.  Upon 
agitation,  this  blue  color  passes  into  the  ethereal  layer. 

Impurities  and  Tests  for  Impurities. — Non-volatile  Matter. — Not  more  than  0.03 
Gm.  of  solid  residue  remains  on  evaporating  20  mils  of  the  Solution  to  dryness  on  a 
water  bath. 

Free  Acid. — It  requires  not  more  than  2  mils  of  tenth-normal  potassium  hydroxide 
V.S.,  phenolphthalein  T.S.  being  used  as  indicator,  to  neutralize  25  mils  of  Solution  of 
Hydrogen  Dioxide. 

Arsenic. — Add  1  mil  of  ammonia  water  to  1  mil  of  the  Solution  and  evaporate  the 
liquid  to  dryness  on  a  water  bath;  the  residue  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Heavy  Metals. — Evaporate  1  mil  of  the  Solution  to  dryness  on  a  water  bath  and  dis- 
solve the  residue  in  10  mils  of  distilled  water  containing  1  mil  of  diluted  hydrochloric 
acid;  the  liquid  does  not  respond  to  the  Test  for  heavy  metals  (see  U.S.  P., Test  No. 3, 
Chapter  LXII). 

Hydrofluoric  Acid. — Evaporate  50  mils  of  the  Solution,  previously  rendered  alkaline 
by  the  addition  of  sodium  hydroxide  T.S.,  to  dryness  on  a  water  bath  and  transfer  the 
dry  residue  to  a  platinum  crucible.  Moisten  the  residue  with  sulphuric  acid,  and  cover 
thi-  crucible  with  a  watch  glass,  the  convex  side  of  which  is  coated  with  a  thin  layer  of 
wax  which  is  afterwards  scratched  so  as  to  expose  the  glass.  Cool  the  watch  glass  by 
placing  water  in  the  concave  side  and  standing  in  this  a  small  beaker  which  must  be 
kept  filled  with  cold  water.  Now  heat  the  crucible  and  contents  on  a  water  bath  for 
one  hour;  the  surface  of  the  watch  glass  after  being  cleaned  shows  no  sign  of  corrosion. 

Barium. — -The  addition  of  2  drops  of  diluted  sulphuric  acid  to  10  mils  of  the  Solution 
produces  no  turbidity  or  precipitate  within  ten  minutes. 

Oxalic  Acid. — Add  1  drops  of  sodium  acetate  T.S.  to  10  mils  of  the  Solution  and  follow 
with  4  drops  of  calcium  chloride  T.S.;  no  turbidity  or  precipitate  is  produced  within 
ten  minutes. 

Limit  of  Preservative. — Shake  out  100  mils  of  Solution  of  Hydrogen  Dioxide  in  a 
Separator  With  B  mixture  of  three  volumes  of  chloroform  and  tWO  volumes  of  ether, 
Using  60  mils,  25  mils,  and  26  mils,  respectively,  and  evaporato  the  combined  solutions 
to  dryness  at  room  temperature  in  a  tared  glass  dish.  A  residue  may  be  obtained  which 
weighs  not  more  than  0.04  Gm. 


HYDROGEN,  OXYGEN,  AND  WATER  655 

Assay. — Dilute  about  2  Gm.  of  Solution  of  Hydrogen  Dioxide,  accurately  weighed, 
with  20  mils  of  distilled  water,  then  acidulate  it  with  20  mils  of  diluted  sulphuric  acid 
and  titrate  with  tenth-normal  potassium  permanganate  V.S.  It  shows  not  less  than 
3  per  cent,  of  H2O2. 

Each  mil  of  tenth-normal  potassium  permanganate  V.S.  used  corresponds  to  0.0017008 
Gm.  of  H2O2,  or  to  0.0008  Gm.  of  oxygen.  Each  gramme  of  Solution  of  Hydrogen 
Dioxide  corresponds  to  not  less  than  17.6  mils  of  tenth-normal  potassium  permanga- 
nate V.S. 

Uses. — Solution  of  hydrogen  dioxide  (or  peroxide,  as  it  is  usually 
termed)  is  an  energetic  antiseptic  and  disinfectant;  it  is  oxygenated 
water,  another  atom  of  oxygen  being  chemically  combined;  as  found 
in  commerce  it  is  designated  as  a  100  vol.,  30  vol.,  15  vol.,  10  vol.,  8 
vol.  solution,  etc.,  by  which  is  meant  a  solution  of  the  hydrogen  dioxide 
which  will  yield  100  volumes,  30  volumes,  15  volumes,  10  volumes,  or 
8  volumes  of  active  oxygen  when  used.  The  100  volume,  or  30  per  cent, 
by  weight  solution,  is  being  used  medicinally  under  the  name 
perhydrol,  and  is  said  to  be  less  irritating  than  weaker  solutions 
because  of  the  absence  of  free  acid.  In  this  form  it  is  relatively 
permanent,  but  when  diluted  with  water  rapidly  deteriorates.  Di- 
luted solutions  are  employed  as  local  applications  and  in  inflammations 
of  mucous  membranes.  Solution  of  Hydrogen  Dioxide  is  probably 
free  from  poisonous  properties.  Great  care  must  be  exercised  to  prevent 
decomposition;  the  bottles  containing  the  solution  must  be  kept  in  a 
cool  place  and  the  stopper  may  be  coated  with  paraffin  or  replaced  by  a 
pledget  of  cotton  as  this  retards  decomposition. 

Average  Dose. — 1  fluidrachm  (4  mils). 

NITROGENII  MONOXIDUM.  U.S.     Nitrogen  Monoxide 
[Nitrogen.  Monox. — Nitrous  Oxide] 

Nitrogen  Monoxide  gas  [N20 =44.02].  For  convenience  in  handling 
and  use,  it  is  compressed  in  metal  cylinders. 

Preparation. — It  is  usually  prepared  by  heating  ammonium  nitrate 
to  about  170°  C.  (338°  F.),  when  the  following  reaction  occurs: 

NH4N03  =  N20  4-  2H20 

Ammonium     Nitrogen       Water 
Nitrate         Monoxide 

Official  Description. — A  colorless  gas. 

Odor  and  Taste. — It  has  a  slight  characteristic  odor  and  a  somewhat  sweet  taete. 

Tests  for  Identity. — It  supports  the  combustion  of  many  substances. 

Solubility. — It  is  quite  soluble  in  water  at  low  temperatures;  1  volume  of  water  dis- 
solves about  1.3  volumes  of  nitrous  oxide  at  25°  C.  (77°  F.). 

Impurities  and  Tests  for  Impurities. — Carbon  Dioxide. — Pass  2000  mils  of  the  gas, 
measured  under  normal  atmospheric  pressure  at  about  25°  C.  (77°  F.),  through  100  mils 
of  barium  hydroxide  T.S.  at  a  rate  not  exceeding  4000  mils  per  hour;  not  more  than  a 
slight  turbidity  is  produced. 

Halogens. — No  opalescence  is  produced  in  a  mixture  of  100  mils  of  distilled  water  and 
1  mil  of  silver  nitrate  T.S.  by  2000  mils  of  the  gas  under  the  conditions  described  above. 

Acids  or  Bases. — No  change  in  color  is  produced  in  100  mils  of  distilled  water  to  which 
5  drops  of  litmus  T.S.  have  been  added,  by  the  passage  of  1000  mils  of  the  gas  through 
the  liquid  under  the  conditions  described  above. 

Reducing  Substances. — No  alteration  in  color  is  produced  in  a  solution  of  0.2  mil  of 
tenth-normal  potassium  permanganate  V.S.  in  100  mils  of  distilled  water,  by  the  passage 
of  1000  mils  of  the  gas  through  the  liquid  under  the  conditions  described  above. 

Uses. — This  gas  is  largely  used  by  inhalation  when  momentary 
anesthesia  is  desired,  as  by  a  dentist  for  the  extraction  of  teeth. 
During  its  administration  the  patient  often  becomes  hysterical  and 
because  of  this  characteristic  it  is  often  called  laughing  gas. 


CHAPTER     XXXIII 

THE  INORGANIC  ACIDS 

The  official  inorganic  acids  form  one  of  the  most  important  classes 
of  compounds  used  in  pharmacy.  They  are  distinguished  from  other 
bodies  by  the  following  properties:  1.  They  all  contain  hydrogen,  and 
are  sometimes  called  hydrogen  salts.  The  hydrogen  is  capable  of  being 
replaced  by  metals.  2.  They  have  a  characteristic  sour  taste  and 
corrosive  action.  3.  They  act  on  litmus  and  other  vegetable  sub- 
stances, changing  their  color. 

The  official  inorganic  acids  will  be  considered  in  the  following  order : 
1.  Those  which  do  not  contain  oxygen  or  hydracids,  and  which  are 
derived  from  non-metallic  elements — viz. :  Hydrochloric,  Hydriodic, 
and  Hydrobromic  Acids.  2.  The  non-metallic  oxygen  acids — Nitric, 
Nitrohydrochloric,  Sulphuric,  Hypophosphorous,  and  Phosphoric 
Acids.  3.  Arsenic  Trioxide  and  Chromium  Trioxide  (formerly  known 
as  Arsenous  and  Chromic  Acids)  and  the  weak  acid  obtained  from 
Boron,  will  not  be  treated  as  acids,  but  will  be  described  under  the 
headings  of  the  elements  from  which  they  are  formed. 

The  names  of  the  acids  which  contain  oxygen  vary  in  their  termina- 
tions like  the  salts  of  certain  metals — the  suffixes  ous  and  ic  being 
used,  the  former  to  denote  the  lower  proportion  of  oxygen,  the  latter 
the  higher.  Thus  sulphurous  acids,  H2S03,  now  among  the  reagents, 
contains  less  oxygen  than  sulphuric  acid,  H2S04;  nitrous  acid,  HN02, 
less  than  nitric  acid,  HN03,  etc. 

Practical  Points  in  Handling  Strong  Acids. — The  strong  inor- 
ganic acids  are  never  made  by  the  pharmacist  for  commercial  pur- 
poses, as  they  can  be  manufactured  much  more  economically  upon 
a  large  scale.  They  are  corrosive  in  their  action,  and  must  be  handled 
very  cautiously  to  avoid  personal  injury.  They  are  usually  sent  out 
by  manufacturers  in  one  pound,  or  in  five  pint,  glass-stoppered  bottles, 
or  in  carboys  holding  about  ten  gallons.  One  of  the  common  annoy- 
ances is  the  liability  of  the  glass  stopper  to  become  so  tightly  fastened 
in  the  neck  of  the  bottle  that  it  is  extracted  with  difficulty.  As  this 
always  happens  with  bottles  which  have  well-fitting  and  hence  most 
valuable  stoppers,  it  becomes  an  object  to  extract  the  stopper  without 
injury.  This  may  frequently  be  done  by  grasping  the  bottle  firmly, 
and,  after  cleaning  off  the  lute,  carefully  tapping  the  stopper  gently 
with  the  wooden  handle  of  a  pestle  or  spatula.  If  very  moderate 
measures  do  not  succeed,  the  stopper  wrench  (see  Fig.  440)  should  be 
used.  This  is  made  of  hard  wood,  of  the  shape  shown  in  the  cut,  the 
lower  cut  giving  the  end  view  and  showing  the  relative  sizes  of  three 
holes  in  the  wrench.  These  should  be  made  somewhat  larger  than 
the  stoppers  of  the  bottles  for  which  the  wrench  is  likely  to  be  used. 
The  upper  cut  gives  the  side  view  of  the  wrench,  which  is  shaped  to  fit 
the  hand,  and  shows  the  relative  depths  of  the  holes.  The  refractory 
6."»6 
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stopper  is  placed  in  the  hole,  and  the  operator  grasps  the  wrench  with 
the  right  hand  and  endeavors  to  twist  the  stopper  out.  If  it  does  not 
yield  to  moderate  treatment,  the  neck  of  the  bottle  may  be  cautiously 
heated  by  wrapping  it  in  a  cloth  wet  with  hot  water,  or  by  means  of 
a  spirit-lamp  or  Bunsen  burner  with  a  low  flame,  passing  the  flame 
quickly  around  it  several  times  so  that  it  shall  be  uniformly  heated. 
This  will  cause  expansion  of  the  neck,  and  if  the  right  moment  be  seized, 
which  is  just  before  the  outer  surface  of  the  stopper  becomes  corre- 
spondingly heated,  the  stopper  may  be  easily  extracted,  the  principle 
of  action  depending  upon  unequal  expansion.  If  these  means  do  not 
succeed,  the  bottle  should  be  inverted  in  a  vessel  of  warm  water  to  a 
depth  sufficient  to  cover  the  neck  and  allowed  to  remain  several  hours; 
if  the  wrench  is  then  used,  success  is  generally  assured.  Corks  should 
not  be  used  as  stoppers  for  the  strong  acids,  because  of  the  corrosive 
action  of  the  latter  on  them — a  portion  of  the  cork  almost  invariably 
contaminating  and  discoloring  the  acid. 

The  handling  of  carboys  containing  strong  acids  is  sometimes  at- 
tended with  difficulty  and  danger.  The  simplest  method  known  to 
the  author  is  by  the  use  of  Stevenson's  carboy  rocker  (see  Fig.  441). 
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Stopper  wrench 


Use  of  carboy  rocker 


This  consists  of  a  solid  elastic  steel  rod  bent  into  the  shape  shown  in 
the  cut.  To  place  it  in  position,  the  carboy  is  tilted  until  it  rests  on  a 
bottom  corner;  the  closed  end  of  the  rocker  is  then  pushed  into  place 
on  the  bottom  edge,  and  the  springs  adjust  themselves  to  the  upper 
edge  of  the  carboy.  The  latter  can  then  be  tilted  easily  and  without 
spilling  the  contents.    The  last  drop  can  be  poured  out  readily. 

Quality  of  Commercial  Acids. — Two  grades  of  acids  are  foimd  in 
commerce.  The  first  is  designated  as  C.  P.  {chemically  pure),  and 
this  is  the  quality  indicated  by  the  U.  S.  Pharmacopoeia  to  be  used  in 
making  preparations  and  for  tests,  etc.  The  lower  grade  is  sometimes 
known  as  medicinally  pure,  and  is  intended  to  be  employed  in  the  arts 
and  for  common  uses. 

Too  much  importance  cannot  be  attached  to  the  duty  of  securing 
pure  and  strong  acids.  The  introduction  of  full  and  reliable  tests  in 
the  Ninth  Decennial  Revision  of  the  Pharmacopoeia  leaves  the  phar- 
macist without  excuse  if  he  neglects  their  careful  examination.  They 
are  used  in  many  of  the  qualitative  and  quantitative  official  tests.  If 
the  reagent  used  for  testing  is  impure  itself,  the  substance  which  is 
suspected  and  is  being  tested  will  fall  under  condemnation  when  it 
may  be  absolutely  faultless.  Then,  again,  loss  and  annoyance  in  mak- 
ing many  preparations,  like  the  iron  salts  and  solutions,  will  surely 
follow  the  use  of  acids  deficient  in  strength  and  purity. 
42 
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Strength  of  the  Official  Acids — The  official  inorganic  acids  are 
mostly  solutions  of  gaseous  acids  in  water,  and  no  uniformity  is  to  be 
found  among  them  in  the  amount  of  water  contained  in  the  strong 
acids.  For  instance,  hydrochloric  acid  contains  from  31  to  33  per  cent, 
of  gaseous  hydrochloric  acid;  nitric  acid  contains  from  67  to  69  per 
cent,  of  gaseous  nitric  acid;  and  sulphuric  acid  contains  from  93  to  95 
per  cent,  of  absolute  sulphuric  acid.  On  the  other  hand,  the  diluted 
acids  are  intended  to  be  uniform — diluted  hydriodic,  hydrobromic, 
hydrochloric,  hypophosphorous,  phosphoric,  and  sulphuric  acids  each 
containing  from  9.5  to  10.5  per  cent,  of  the  absolute  acid. 

Medical  Properties. — The  inorganic  acids  are  generally  tonic  and 
refrigerant  when  administered  in  a  diluted  condition;  externally,  if 
applied  undiluted,  they  are  caustic  and  corrosive,  and  should  be  used 
Fio.  442  with  the  greatest  care.  Brushes  made  of  spun  glass  are 
sometimes  employed  to  apply  strong  acids  externally  to 
ulcers.  Test  bottles  with  elongated  stoppers,  or  the  bottle 
shown  in  Fig.  442,  are  also  advantageously  used.  One  of 
the  principal  difficulties  attendant  upon  the  internal  admin- 
istration of  acids  is  their  injurious  action  upon  the  teeth. 
To  avoid  the  destructive  contact  with  the  enamel,  the 
diluted  acid  should  be  sucked  through  a  narrow  glass  tube. 
Antidotes. — The  strong  acids  are  sometimes  accidentally 
taken  internally  in  poisonous  doses;  their  corrosive  action 
is  rapidly  manifested,  and  dangerous  results  may  be  justly 
apprehended.  Mild  alkalies  in  large  doses  should  at  once 
be  administered  in  connection  with  some  bland  fixed  oil.  Lime  lini- 
ment is  usually  upon  the  shelf  already  prepared,  and  valuable  time 
may  often  be  saved  by  at  once  giving  it  to  the  patient  in  large  doses. 
Soap  or  sodium  bicarbonate  in  dilute  solution  also  may  be  given. 

U.  S.  P.  IX  Inorganic  Acids 


Acid-dropper 


Title 

Sp. 
25°  C 

Gr.  at    ' 
(77°  F.) 

Strength  or  Composition 

Mydracids 

Aoidum  Hydnodicum  Dilutum 

about  1 

from  9.5  to  10.5  per  cent.  HI 

Hydrobromioum  Dilutum 

" 

1 .076 

from  9.5  to  10.5  per  cent.  HBr 

Hydrochloricum 

11 

1.155 

from  31  to  33  per  cent.  HC1 

Hydrochloricum  Dilutum 

1.049 

from  9.5  to  10.5  per  cent.  HC1 

Oxyaclds 

Aridum  Hypophosphorosum 

*• 

1.130 

from  30  to  32  per  cent.  HPII2Oa 

Hvp'iphosphorosum  Dilutum 

" 

1.042 

from  9.5  to  10.5  per  cent.  HPII2Oa 

Nitricum 

1.403 

from  67  to  69  per  cent.  HNO3 

Nitrohydrochloricum 

182  mils  Hydrochloric  Acid 
[10  mils  Nitric  Acid 

Nitrohydrochloricum  Dilutum 

<45.5  mils  Hydrochloric  Acid 

[Distilled  Watter,  enough  to  make  250  mils 

Phosjphorioum 

about  1.72 

from  85  to  88  per  cent.  H3PO4 

Phosphoricum  Dilutum 

" 

1.057 

from  9.5  to  10.5  per  cent.  H3PO4 

Sulpnuricum 

1.83 

from  93  to  95  per  cent.  H2S04 
1109  mils  Sulphuric  Acid 

Sulphuricum  Aromaticum 

0.933 

150  mils  Tincture  of  (linger 

]1  mil  Oil  of  Cinnamon 

[Alcohol,  enough  to  make  1000  mils 

Sulphuricum  Dilutum 

1.067 

9.5  to  10.5  per  cent.  H2S04 

N.  F.  IV  Inorganic  Acid 


A'idinn   Hn. in  turioUm 


represents  82  per  cent,  of  gold 
(see  Chapter  XLVIII) 
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ACIDUM   HYDROCHLORICUM.  U.S.     Hydrochloric   Acid 
[Acid.  Hydrochl.] 

An  aqueous  solution  containing  not  less  than  31  per  cent,  nor  more 
than  33  per  cent,  of  HC1  (36.47).  Preserve  it  in  glass-stoppered  bottles. 

Preparation. — Hydrochloric  acid,  the  only  known  compound  of 
chlorine  and  hydrogen,  is  made  on  a  very  large  scale  both  abroad  and 
in  this  country.  It  is  obtained  as  a  by-product  resulting  from  the 
manufacture  of  soda-ash,  by  decomposing  common  salt  heated  to  a  high 
temperature  with  sulphuric  acid.  By  the  Hargreave  process  a 
mixture  of  sodium  chloride,  sulphur  dioxide,  air  and  steam  is  heated 
to  500°  C.  (932°  F.),  reacting  as  follows: 

NaCl  +  S02  +  O  +  H20  =  Na2S04  +  HC1 

Sodium       Sulphur     Oxygen    Water  Sodium     Hydrochloric 

Chloride       Dioxide  Sulphate  Acid 

By  both  processes  sodium  sulphate  is  formed,  and  gaseous  hydro- 
chloric acid  is  liberated.  The  latter  is  conducted  into  a  tall  tower  filled 
with  coke,  called  a  coke  scrubber;  the  ascending  gas  being  met  by  a 
descending  flow  of  water,  which  readily  dissolves  the  gas.  It  is  also  a 
by-product  in  the  electrolytic  production  of  sodium  hydroxide  from 
sodium  chloride.  The  liberated  chlorine  is  heated  with  steam  to 
1000°  C.  (1832°  F.),  in  the  presence  of  an  excess  of  carbon: 

Cl2  4-  H20  +  C  =  2HC1    -f  CO 

Chlorine    Water      Carbon  Hydrochloric      Cirbon 
Acid  Monoxide 

The  sodium  sulphate  from  the  above  processes  is  itself  afterward 
used  in  the  manufacture  of  sodium  carbonate  by  the  Leblanc  process. 
When  sulphuric  acid  is  employed  two  steps  are  recognized.  In  this 
first  reaction  a  relatively  low  temperature  is  used  to  heat  the  pan 
containing  the  mixture;  the  heat  being  obtained  from  the  furnace 
gases.  During  this  period  but  one-half  of  the  sodium  chloride  reacts, 
as  follows: 

2NaCl  +  H2S04  =  HC1  +  NaCl  +  NaHS04 

Sodium  Sulphuric  Hydrochloric     Sodium  Acid  Sodium 

Chloride  Acid  Acid  Chloride  Sulphate 

In  the  second  step  the  mass  is  heated  to  redness  by  the  direct 
action  of  the  flame  and  yields  the  rest  of  the  hydrochloric  acid: 

NaCl  +  NaHS04  =  HC1  +  Na2S04 

Sodium  Acid  Sodium     Hydrochloric      Sodium 

Chloride  Sulphate  Acid  Sulphate 

The  hydrochloric  acid  gas  from  the  first  reaction  is  purer  than  that 
obtained  from  the  second,  as  the  latter  is  mixed  with  the  furnace 
gases.  The  product  from  each  process  is  therefore  separately  Led 
into  batteries  of  earthenware  jars,  similar  to  Woulfe's  bottles,  con- 
taining water,  and  is  there  absorbed.  Hydrochloric  acid,  or,  more 
properly,  solution  of  hydrochloric  acid,  is  used  to  make  the  official 
preparations  named  and  in  the  manufacture  of  chlorides  and  many 
other  compounds.  The  yellow  color  of  the  common  acid  (muriatic 
acid)  is  generally  due  to  organic  substances  or  a  trace  of  iron;  the 
white  fumes  produced  when  the  acid  is  exposed  to  the  air  are  caused  by 
the  gaseous  acid  combining  with  the  moisture  in  the  air,  and  also  with 
a  trace  of  ammonia  usually  present,  forming  ammonium  chloride. 
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Official  Description. — A  colorless,  fuming  liquid. 

Odor,  Taste,  and  Reaction. — Pungent  odor;  intensely  acid  taste;  the  fumes  and 
odor  disappear  on  diluting  the  Acid  with  2  volumes  of  water;  strongly  acid  to  litmus, 
even  when  highly  diluted. 

Specific  Gravity.— About  1.155  at  25°  C.  (77°  F.). 

Tests  for  Identity. — On  distilling  it  at  normal  barometric  pressure,  a  stronger  acid 
passes  over  first,  until,  at  110°  C.  (230°  F.),  an  acid  of  about  20  per  cent,  remains,  which 
distils  unchanged.     When  heated  with  manganese  dioxide,  it  evolves  chlorine. 

Impurities  and  Tests  for  Impurities. — It  conforms  to  the  tests  for  identity  and 
purity  under  Acidum  Hydrochloricum  Dilutum  when  diluted  to  that  strength. 

'Assay. — Pour  about  3  mils  of  Hydrochloric  Acid  into  a  tared  bottle  containing  about 
10  mils  of  distilled  water,  stopper,  weigh  accurately,  dilute  with  50  mils  of  distilled 
water  and  titrate  the  liquid  with  normal  potassium  hydroxide  V.8.,  using  methyl  orange 
T.S.  as  indicator.    It  shows  not  less  than  31  per  cent,  nor  more  than  33  per  cent,  of  HC1. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.03647  Gm.  of 
HC1.  Each  gramme  of  Hydrochloric  Acid  corresponds  to  not  less  than  8.50  mils  nor 
more  than  9.05  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Acidum  Hydrochloricum  Dilutum;  Acidum  Nitro- 
hydrocholoricum;  Acidum  Nitrohydrochloricum  Dilutum;  Argenti  Nitras  Fusus; 
Extractum  Ergota?;  Liquor  P'erri  Chloridi;  Liquor  Zinci  Chloridi;  Resina  Podo- 
phylli;  Sulphur  Prsecipitatum;  Tinctura  Sanguinarise. 

N.  F.  Preparations. — Elixir  Pepsini;  Fluidextractum  Cinchonse  Aquosum; 
Glyceritum  Pepsini;  Liquor  Chlori  Compositus;  Liquor  Ferri  Oxychloridi;  Liquor 
Ferri  Peptonati;  Liquor  Ferri  Peptonati  et  Mangani;  Liquor  Ferri  Protochloridi ; 
Liquor  Pepsini;  Liquor  Pepsini  Aromaticus;  Syrupus  Calcii  Hydrochlorophosphatis. 

Uses. — Hydrochloric  acid  is  largely  used  in  making  chlorides  and 
other  preparations.  Medicinally  it  is  usually  prescribed  in  a  diluted 
form.    The  dose  is  five  to  ten  minims  (0.3  to  0.6  mil). 

ACIDUM    HYDROCHLORICUM    DILUTUM.  U.  S.     Diluted    Hydrochloric 

Acid 
[Acid.  Hydrochl.  DM.] 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more 
than  10.5  per  cent,  of  HC1  (36.47).  Preserve  it  in  glass-stoppered 
bottles. 

Metrio  Old  form 

-Hydrochloric  Acid 100  Qm.  4^  fl.  oi. 

Distilled  Water 220  Gm.  11}^  fl.  o». 

To  make 320Qm.  16      fl.  o«. 

Mix  them. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction.— Odorless;  strongly  acid  to  the  taste;  strongly  acid  to 
litmus. 

Specific  Oravity.— Al.out  1.010  at  25°  C.  (77°  F.). 

Tests  for  Identity.— With  silver  nitrate  T.S.  it  yields  a  white,  curdy  precipitate, 
Insoluble  in  nitric  acid,  bul  readily  Boluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Residue. — Evaporate  25  mils  of  Diluted 
Hydrochloric  \<id  from  a  platinum  or  porcelain  dish  and  dry  at  110°  C.  (230°  F.);  not 
more  than  0.003  Gm.  of  residue  remains. 

BrnmiiLf  or  Iodide. — Add  1  mil  "f  chloroform  to  LO  mils  of  Diluted  Hydrochloric  Acid 
and  then  cautiously  introduce  chlorine  water,  which  has  been  diluted  with  an  equal 
volume  of  distilled  water,  a  drop  at  a  time,  with  constant  agitation;  the  chloroform 
remain*  free  from  any  yellow,  orange  "I"  violet  color. 

Free  Chlorine  or  Brom  •  •  \  Id  1  mil  of  potassium  iodide  T.S.  and  1  mil  of  chloro- 
form to  10  mils  of  Dilute, I   Hydrochloric  Acid  and  agitate  the  mixture;  the  chloroform 

remains  free  from  any  violet  coloration, 

Heavy  MetaU. — Two  mils  of  Diluted  Hydrochloric  Acid,  diluted  with  seven  volumes 
of  distilled   water,  does  not,  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test 

.irMntC.— Five  mils  of  Diluted  Hydrochloric  Acid  diluted  with  12  mils  of  distilled 
water  (without  the  treatment  with  sulphuric  and  sulphurous  acids)  meets  the  require- 
ments of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 
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Sulphuric  Acid  or  Sulphates. — Add  5  drops  of  barium  chloride  T.S.  to  a  mixture  of 
3  mils  of  Diluted  Hydrochloric  Acid  and  5  mils  of  distilled  water;  neither  turbidity  nor 
precipitation  appears  within  one  hour. 

Sulphurous  Acid. — At  the  end  of  the  hour's  standing,  directed  in  the  preceding  test, 
the  further  addition  to  the  liquid  of  2  drops  of  tenth-normal  iodine  V.S.  produces  neither 
turbidity  nor  decoloration  of  the  iodine. 

Assay. — Pour  about  10  mils  of  Diluted  Hydrochloric  Acid  into  a  tared  flask,  weigh 
accurately,  dilute  with  30  mils  of  distilled  water  and  titrate  the  liquid  with  normal 
potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less 
than  9.5  per  cent,  nor  more  than  10.5  per  cent,  of  HC1. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.03647  Gm.  of 
HC1.  Each  gramme  of  Diluted  Hydrochloric  Acid  corresponds  to  not  less  than  2.6 
mils  nor  more  than  2.9  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparation. — Liquor  Acidi  Arsenosi. 

N.  F.  Preparations. — Extractum  Conii;  Liquor  Pepsini  Antisepticus. 

Uses. — Diluted  hydrochloric  acid  is  used  as  a  refrigerant  and  tonic 
in  doses  of  fifteen  to  thirty  minims  (1  to  2  mils),  largely  diluted  with 
water.  It  should  be  drawn  through  a  glass  tube  or  straw,  to  avoid 
injury  to  the  teeth. 

ACIDUM    HYDROBROMICUM    DILUTUM.  U.S.     Diluted    Hydrobromic 

Acid 
[Acid.   Hydrobrom.   Dil.] 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more 
than  10.5  per  cent,  of  HBr  (80.93).  Preserve  it  in  amber-colored, 
glass-stoppered  bottles,  protected  from  light. 

Preparation. — Two  methods'  are  generally  used  for  making  this 
preparation — one  by  distillation,  the  other  by  double  decomposition 
and  precipitation.  The  former  method  yields  the  purer  product,  the 
latter  is  the  more  convenient.  For  other  methods  of  preparation,  see 
U.  S.  Dispensatory. 

Diluted  Hydrobromic  Acid  (Distillation  Process). — Take  of  potas- 
sium bromide  and  sulphuric  acid,  each,  150  parts  (by  weight),  dis- 
tilled water,  a  sufficient  quantity.  Add  the  sulphuric  acid  to  25  parts 
of  distilled  water,  and  cool  the  mixture.  Then  dissolve  the  potassium 
bromide  in  150  parts  of  water  by  the  aid  of  heat,  supplying  the  loss 
of  water  by  evaporation  during  the  heating.  Carefully  pour  the  diluted 
sulphuric  acid  into  the  hot  solution  with  constant  stirring,  and  set 
the  mixture  aside  for  twenty-four  hours,  in  order  that  the  acid  potas- 
sium sulphate  may  crystallize.  Pour  off  the  liquid  into  a  retort, 
break  up  the  crystalline  mass,  transfer  it  to  a  funnel,  and,  having 
drained  the  crystals,  drop  slowly  upon  them  50  parts  of  cold  dis- 
tilled water  so  as  to  wash  out  the  acid  liquid.  Add  this  liquid  to 
that  in  the  retort,  and  distil  nearly  to  dryness  at  a  moderate  heat. 
If  red  fumes  of  bromine  are  given  off  during  any  stage  of  the  distilla- 
tion, change  the  receiver  until  such  fumes  cease  to  appear.  Finally, 
determine  in  the  distillate  the  amount  of  absolute  hydrobromic  acid 
(1  Gm.  of  the  diluted  acid  should  require  from  1.17  to  1.30  mils  of 
normal  potassium  hydroxide  V.S.  for  neutralization),  and  add  to  the 
remaining  weighed  distillate  such  an  amount  of  cold  distilled  water 
as  shall  cause  the  finished  acid  to  contain  10  per  cent,  by  weight  of 
absolute  hydrobromic  acid. 

This  process  is  based  upon  that  proposed  by  Dr.  E.  R.  Squibb,  the 
acid  preferred  by  him  having,  however,  the  strength  of  34  per  cent, 
instead  of  10  per  cent.  In  fact  an  acid  of  about  this  strength  is  com- 
mercially obtainable  to-day. 
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KBr   +   H2S04    =    KHSO4   +   HBr 

Potassium         Sulphuric       Acid  Potassium     Hydrobromio 
Bromide  Acid  Sulphate  Acid 

Diluted  Hydrobromio  Acid  (Precipitation  Process). — Dissolve  340 
grains  of  potassium  bromide  in  4  fiuidounces  of  water,  add  430  grains 
of  tartaric  acid  to  the  solution,  cool  the  mixture  to  4.4°  C.  (40°  F.), 
allowing  it  to  stand  without  agitation  as  long  as  possible  before  pouring 
off  the  clear  solution  from  the  precipitated  acid  potassium  tartrate.  If 
it  can  be  kept  in  a  cool  place  for  several  weeks  before  it  is  used,  it  will 
be  improved;  it  will  contain  about  10  per  cent,  of  absolute  hydro- 
bromic  acid.  This  method  is  a  modification  of  Wade's  and  Fothergill's 
processes,  and  has  the  advantage  of  separating  the  acid  potassium  tar- 
trate more  effectually.  The  crystals  which  form  upon  the  bottom  and 
sides  of  the  bottle  act  as  nuclei,  and  in  time  serve  to  abstract  all  of  the 
acid  tartrate  from  the  liquid. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;  strongly  acid  to  the  taste;  strongly  acid  to 
litmus. 

Specific  Gravity.— About  1.076  at  25°  C.  (77°  F.). 

Tests  for  Identity. — On  distilling  it,  weak  acid  passes  over  first;  when  the  tempera- 
ture of  126°  C.  (258.8°  F.)  is  reached,  an  acid  of  48  per  cent,  remains,  which  may  be 
distilled  unchanged. 

Silver  nitrate  T.S.  produces  a  yellowish-white  precipitate,  which  is  insoluble  in  diluted 
nitric  acid,  slowly  soluble  in  an  excess  of  stronger  ammonia  water,  but  readily  soluble 
in  a  10  per  cent,  solution  of  sodium  thiosulphate. 

Impurities  and  Tests  for  Impurities. — Residue. — Evaporate  25  mils  of  Diluted 
Hydrobromic  Acid  from  a  platinum  or  porcelain  dish  and  afterwards  dry  it  at  110°  C. 
(230°  F.);  not  more  than  0.0025  Gin.  of  residue  remains. 

Sulphuric  Acid. — The  addition  of  1  mil  of  barium  chloride  T.S.  to  10  mils  of  the  Acid 
produces  not  more  than  a  slight  cloudiness. 

Barium. — The  addition  of  1  mil  of  potassium  sulphate  T.S.  to  10  mils  of  the  Acid 
causes  no  turbidity. 

Free  Bromine. — Shake  10  mils  of  [the  Acid  with  2  mils  of  chloroform;  no  color  is 
imparted  to  the  latter. 

Iodine. — Now  add  5  drops  of  ferric  chloride  T.S.  to  the  bromine  test  and  shake  the 
mixture;  the  chloroform  does  not  acquire  a  violet  tint. 

Heavy  Metals. — Ten  mils  of  Diluted  Hydrobromic  Acid,  without  further  acidulation, 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Mix  5  mils  of  Diluted  Hydrobromic  Acid  with  1  mil  of  nitric  acid  and 
evaporate  the  liquid  to  dryness  on  a  water  bath;  the  residue  meets  the  requirements 
of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No  1,  Chapter  LXII). 

Chloride. — Mix  0.5  md  of  Diluted  Hydrobromic  Acid  with  10  mils  of  distilled  water, 
add  8  mils  of  silver  nitrate  T.S.,  and  6  mils  of  ammonium  carbonate  T.S.,  digest  the 
mixture  for  ten  minutes  on  a  water  bath,  cool  and  filter.  The  filtrate,  on  supersaturating 
with  nitric  acid,  does  not  at  once  become  more  than  slightly  turbid. 

Assay. — Pour  about  20  mils  of  Diluted  Hydrobromic  Acid  into  a  tared  flask,  weigh 
accurately,  dilute  with  30  mils  of  distilled  water,  and  titrate  the  liquid  with  normal 
potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less 
than  9.5  per  cent,  nor  more  than  10.5  per  cent,  of  IIBr. 

Bach  mil  of  normal  potassium  hydroxide  V.8.  used  corresponds  to  0.08093  Gm.  of 
HBr.  Bach  gramme  of  Diluted  Hydrobromic  Acid  corresponds  to  not  less  than  1.17 
mils  nor  more  than  1.30  mils  of  normal  potassium  hydroxide  V.S. 

N.  F.  Preparation. — Elixir  Calcii  Bromidi. 

Uses. — Diluted  hydrobromic  acid  is  used  as  a  nervine  and  hypnotic, 
in  doses  of  15  minims  (1  mil). 


ACIDUM    HYDRIODICUM    DILUTUM.  U.S.     Diluted    Hydriodic   Acid 
[Acid.  Hydriod.  DiL] 

An  aqueous  solution  containing  not,  less  than  '>.">  percent,  nor  more 
than  1"..")  per  cent,  of  III  (127.93).   Preserve  it  in  amber-colored,  glass- 
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stoppered  bottles,  protected  from  light,  and  do  not  dispense  it  if  it 
contains  free  iodine. 

Metric  Old  foim 

"Potassium  Iodide 1 35.0  Gm.  4  oz.  av.  420  gr. 

Potassium  Hypophosphite    1 0.0  Gm.  161  grains 

Tartaric  Acid 1 36.5  Gm.  5  oz.  av.      5  gr 

Distilled  Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  2  pints 

Dissolve  the  potassium  salts  in  250  mils  [old  form  8  fl.  oz.]  of  dis- 
tilled water  with  the  aid  of  heat,  and  the  tartaric  acid  in  400  mils  [old 
form  12  fl.  oz.]  of  diluted  alcohol.  Having  poured  the  solution  of  tar- 
taric acid  into  a  bottle  of  about  1000  mils  [old  form  2  pints]  capacity, 
add  the  solution  of  the  potassium  salts  and  shake  the  mixture  briskly. 
Cool  the  mixture  to  about  5°  C.  (41°  F.)  for  several  hours  and,  having 
inserted  a  pledget  of  purified  cotton  tightly  in  the  throat  of  a  funnel, 
transfer  the  contents  of  the  bottle  to  the  funnel.  When  all  the  liquid  has 
passed  through,  wash  the  bottle  and  crystalline  precipitate  with  diluted 
alcohol  in  successive  small  portions  until  the  filtrate  weighs  1000  Gm. 
[or  measures  2  pints].  Evaporate  the  liquid  at  a  moderate  temperature, 
on  a  water  bath,  until  all  of  the  alcohol  has  evaporated,  and  add  suf- 
ficient distilled  water  to  make  the  product  weigh  1000  Gm.  [or  measure 
2  pints]. 

Diluted  Hydriodic  Acid  was  introduced  into  the  U.  S.  Pharmaco- 
poeia for  the  purpose  of  quickly  preparing  syrup  of  hydriodic  acid  (see 
page  327).  The  process  is  similar  to  that  for  preparing  diluted  hydro- 
bromic  acid  (see  page  661),  potassium  iodide  being  decomposed  by 
tartaric  acid,  acid  potassium  tartrate  crystallizing  out;  the  use  of 
diluted  alcohol  and  the  cooling  of  the  liquid  are  depended  upon  to 
assist  in  separating  the  crystals. 

KI  +  H2C4H406  =  HI  +  KHC4H406 

Potassium      Tartaric  Acid        Hydriodic     Acid  Potassium 
Iodide  Acid  Tartrate 

The  object  of  adding  potassium  hypophosphite  is  to  protect  the 
diluted  acid  from  discoloration  through  the  possible  liberation  of 
iodine,  hypophosphorous  acid,  a  reducing  agent  and  preservative, 
being  introduced  through  the  action  of  the  tartaric  acid  on  potassium 
hypophosphite.  If  any  free  iodine  is  liberated,  this  acid  is  oxidized 
to  phosphoric  acid  and  hydriodic  acid  is  produced  by  the  action  on 
the  iodine,  both  products  being  colorless. 

H3P02  +  2I2  +  2H20  =  4HI  4-  HaPO, 

Hypophosphorous  Iodine  Water  Hydriodic     Phosphorio 

Acid  Acid  Acid 

Traces  of  potassium  iodide,  acid  potassium  tartrate,  or  hypophos- 
phorous acid  will  not  affect  the  medicinal  action  of  the  finished  product. 

Official  Description. — A  colorless  or  not  more  than  pale  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;  a  strongly  acid  taste;  strongly  acid  to  litmus 

Specific  Gravity.— About  1.100  at  25°  C.  (77°  1'.). 

Tests  for  Identity.— -Add  a  few  drops  of  ferric  chloride  T.S.  or  chlorine  water  to 
Diluted  Hydriodic  Acid,  diluted  with  twice  its  volume  of  distilled  water;  iodine  is 
liberated  and  imparts  to  the  solution  a  reddish-brown  color.  On  agitating  this  mixture 
with  a  few  drops  of  chloroform,  the  latter  acquires  a  violet  color. 
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Impurities  and  Tests  for  Impurities. — Free  Iodine. — No  blue  color  is  produced  on 
adding  a  few  drops  of  starch  T.S.  to  5  mils  of  the  Acid. 

Residue. — 5  mils  of  Diluted  Hydriodic  Acid,  when  evaporated  to  dryness  on  a  water 
bath  and  the  residue  ignited,  leaves  not  more  than  0.165  Gm.  of  residue. 

Sulphuric  Acid. — The  addition  of  1  mil  of  barium  chloride  T.S.  to  10  mils  of  Diluted 
Hydriodic  Acid  produces  not  more  than  a  slight  cloudiness. 

Barium. — The  addition  of  1  mil  of  potassium  sulphate  T.S.  to  10  mils  of  the  Acid 
causes  no  turbidity. 

Chloride. — Mix  0.5  mil  of  Diluted  Hydriodic  Acid  with  10  mils  of  distilled  water,  add 
8  mils  of  silver  nitrate  T.S.  and  6  mils  of  ammonium  carbonate  T.S.,  digest  the  mixture 
for  ten  minutes  on  a  water  bath,  cool,  and  filter.  The  filtrate,  upon  supersaturating 
with  nitric  acid,  does  not  become  more  than  slightly  opalescent. 

Heavy  Metals. — Ten  mils  of  Diluted  Hydriodic  Acid,  without  further  acidulation, 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Mix  5  mils  of  Diluted  Hydriodic  Acid  with  1  mil  of  nitric  acid  and  evaporate 
the  liquid  to  dryness  on  a  water  bath;  the  residue  meets  the  requirements  of  the  Test 
for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Pour  about  5  mils  of  Diluted  Hydriodic  Acid  into  a  tared  flask,  weigh  accu- 
rately, dilute  with  20  mils  of  distilled  water,  add  50  mils  of  tenth-normal  silver  nitrate 
V.S.  and  shake  the  mixture  well.  Now  add  5  mils  of  nitric  acid,  heat  the  mixture  on 
a  water  bath  until  the  precipitate  has  a  bright  yellow  color,  cool  and  add  2  mils  of  ferric 
ammonium  sulphate  T.S.  The  residual  titration  with  tenth-normal  potassium  sulpho- 
cyanate  V.S.  shows  not  less  than  9.5  per  cent,  nor  more  than  10.5  per  cent,  of  HI. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.012793  Gm.  of 
HI.  Each  gramme  of  Diluted  Hydriodic  Acid  corresponds  to  not  less  than  7.4  mils 
nor  more  than  8.2  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparation. — Syrupus  Acidi  Hydriodici. 

Uses. — Although  this  liquid  is  used  mainly  for  dilution  with  syrup 
(see  Syrupus  Acidi  Hydriodici,  page  327),  it  is  sometimes  given  inter- 
nally in  doses  of  five  to  ten  minims  (0.3  to  0.6  mil). 


ACIDUM  NITRICUM.  U.  S.     Nitric  Acid 
[Acid.   Nitric] 

An  aqueous  solution  containing  not  less  than  67  per  cent,  nor  more 
than  69  per  cent,  of  HN03  (63.02).  Preserve  it  in  dark  amber-colored, 
glass-stoppered  bottles,  and  protect  it  from  light. 

Preparation. — Nitric  acid  is  prepared  from  N205,  one  of  the  five 
compounds  of  nitrogen  and  oxygen;  these  are  nitrogen  monoxide,  or 
hyponitrous  oxide  (laughing  gas),  N30;  nitrogen  dioxide,  N202  or 
(N0)2;  nitrous  oxide,  N203;  nitrogen  tetroxide  or  peroxide,  N204; 
and  nitric  oxide,  N205.  From  this  latter,  by  the  addition  of  water, 
nitric  acid  is  formed,  N205  +  H20=  (HN03)2.  Nitric  acid  is  prepared 
commercially  by  reacting  on  sodium  nitrate  or  Chili  saltpetre  with 
sulphuric  acid.  Sodium  nitrate  is  preferred  as  the  source,  because 
it  is  cheaper  than  potassium  nitrate,  and,  in  addition,  it  affords  a 
larger  yield  of  nitric  acid.  If  two  molecules  of  the  sodium  salt  and 
one  of  the  sulphuric  acid  be  taken,  the  reactions  will  be  as  follows: 

NaNO,  +  H2S04   =   NaHSO*  +  HN03 

Sodium  Sulphuric  Aciil  Sodium  Nitric 

Nitrate  Acid  Sulphate  Acid 

It  is  possible,  by  raising  the  heat,  to  bring  about  a  second  reaction  in 
which  the  acid  sodium  sulphate  acts  upon  the  second  molecule  of 
sodium  nitrate  as  follows: 

NaN03  +  NaHSO*  =  NaaS04  +  HN03 

Soflium  Arid  Sodium  Sodium  Nitric 

Nitrate  Sulphate  Sulphate  Acid 
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Commercially,  however,  it  has  not  been  found  desirable  to  force 
this  second  reaction  and  the  process  is  discontinued  with  the  produc- 
tion of  the  acid  sodium  sulphate. 

During  the  last  few  years  nitric  acid  has  been  made  from  atmospheric 
nitrogen  in  enormous  quantities  by  means  of  the  electric  furnace,  espe- 
cially in  Norway  where  the  electric  current  is  produced  cheaply  by 
water  power.  The  nitric  acid  so  obtained,  being  weak,  is  transformed 
directly  into  calcium  nitrate  and  this,  in  turn,  treated  with  sulphuric 
acid,  the  operation  being  started  by  the  addition  of  a  little  nitric  acid. 
Even  in  the  cold,  concentrated  nitric  acid  is  formed  and  the  insoluble 
calcium  sulphate  is  separated  by  filtration.  Many  other  processes  for 
preparing  nitric  acid  from  atmospheric  nitrogen  have  been  proposed 
and  a  number  of  them  are  in  successful  operation. 

The  specific  gravity  of  the  official  acid,  or,  as  it  is  technically  termed, 
43°  acid,  is  1.403  at  25°  C.  (77°  F.).  That  which  is  usually  furnished 
in  commerce  is  not  so  strong  as  this,  but  has  the  specific  gravity  of 
1.355,  and  is  known  as  38°  acid.  Care  should  always  be  observed  to 
specify,  in  ordering  from  the  manufacturing  chemist  or  dealer,  the 
specific  gravity  of  the  acid  desired,  for  if  preparations  are  to  be  made, 
like  the  official  solutions  of  iron,  success  cannot  be  expected  if  acids  of 
official  strength  are  not  used.  The  reddish  acid,  called  nitrous  acid, 
is  nitric  acid  containing  more  or  less  nitrogen  tetroxide  (N204).  The 
same  acid  may  be  formed  by  passing  nitrogen  dioxide  (N202)  into 
nitric  acid.  When  exposed  to  sunlight  the  pure  acid  soon  undergoes 
decomposition,  developing  N204  and  a  red  color.  It  should  therefore 
be  kept  in  a  dark  place. 

Official  Description. — A  fuming  liquid,  very  caustic  and  corrosive. 

Odor  and  Reaction. — Peculiar,  somewhat  suffocating  odor;  strongly  acid  to  litmus, 
even  when  highly  diluted. 

Specific  Gravity.— About  1.403  at  25°  C.  (77°  F.). 

Tests  for  Identity.— It  is  volatilized  at  110°  C.  (230°  F.). 

Nitric  Acid  dissolves  copper,  mercury,  silver,  and  many  other  metals  with  the  evolu- 
tion of  brownish-red  fumes,  and  stains  woollen  fabrics  and  animal  tissues  a  bright  yellow. 

Impurities  and  Tests  for  Impurities. — Non-volatile  Impurities. — Evaporate  20  mils 
of  Nitric  Acid  from  a  platinum  or  porcelain  dish  and  dry  at  110°  C.  (230°  F.) ;  not  more 
than  0.003  Gm.  of  residue  remains. 

Iodine  or  Bromine. — Shake  2.5  mils  of  Nitric  Acid,  diluted  with  7.5  mils  of  distilled 
water,  with  2  mils  of  chloroform;  the  latter  remains  colorless. 

Iodic  or  Bromic  Acid. — Even  after  the  introduction  of  a  small  piece  of  metallic  tin. 

Heavy  Metals. — Nitric  Acid  diluted  with  25  volumes  of  distilled  water  and  neutralized 
with  ammonia  water  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test 
No.  3,  Chapter  LXII). 

Arsenic. — Evaporate  0.5  mil  of  Nitric  Acid  to  dryness  on  a  water  bath;  the  residue 
meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Sulphuric  Acid. — Separate  portions  of  Nitric  Acid,  diluted  with  10  volumes  of  dis- 
tilled water,  do  not  yield  a  precipitate  upon  the  addition  of  barium  chloride  T.S.  or 

Hydrochloric  Acid. — Of  silver  nitrate  T.S. 

Assay. — Pour  about  2  mils  of  Nitric  Acid  into  a  tared  flask  containing  10  mils  of 
distilled  water,  stopper,  weigh  accurately,  dilute  with  50  mils  of  distilled  water  and 
titrate  with  normal  potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator. 
It  shows  not  less  than  67  per  cent,  nor  more  than  69  per  cent,  of  HNO3. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.06302  Gm.  of 
HNO3.  Each  gramme  of  Nitric  Acid  corresponds  to  not  less  than  10.63  mils  nor  more 
than  10.95  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Acidum  Nitrohydrochloricum;  Aciduin  Nitrohydro- 
chloricum  Dilutum;  Liquor  Ferri  Chloridi;  Liquor  Ferri  Subsulphatisj  Liquor  Ferri 
Tersulphatis;  Liquor  Zinci  Chloridi;  Magma  Bismuthi;  Unguentum  Hydrargyri 
Nitratis. 


666  THE  INORGANIC  ACIDS 

N.  F.  Preparations. — Glyceritum  Bismuthi;  Liquor  Ferri  Nitratis;  Liquor  Ferri 
Oxysulphatis;  Liquor  Hydrargyri  Nitratis;  Mistura  Camphor®  Acida. 

Uses. — Nitric  acid,  sometimes  called  aqua  fortis,  is  used  in  pharma- 
ceutical operations  to  form  nitrates  and  as  an  oxidizing  agent.  Free 
nitric  acid,  however,  will  evolve  oxygen  when  heated  to  a  high 
temperature,  according  to  the  following  reaction : 

4HN03  =2N204  +  02  +  2H20 

Nitric  Acid        Nitrogen        Oxygen  Water 

Tetroxide 

It  oxidizes  sulphur  and  phosphorus  (giving  rise  to  sulphuric  and  phos- 
phoric acids)  and  all  the  metals,  with  a  few  exceptions.  It  combines 
with  salifiable  bases  and  forms  nitrates.  Medicinally,  nitric  acid, 
when  taken  internally  in  doses  of  five  to  ten  minims  (0.3  to  0.6  mil), 
largely  diluted,  is  tonic,  antiseptic,  and  astringent;  when  applied  to 
the  skin  it  is  escharotic,  producing  a  yellow  stain,  due  to  the  formation 
of  xanthoproteic  acid. 

Diluted  Nitric  Acid  which  was  official  in  the  U.  S.  P.  VIII  will  now 
be  found  among  the  reagents  (see  Chapter  LXII). 

ACIDUM    NITROHYDROCHLORICUM.  U.S.     Nitrohydrochloric    Acid 
[Acid.  Nitrohydrochl. — Nitromuriatic  Acid] 

A  strong  aqueous  solution  containing  hydrochloric  acid,  nitric  acid, 
nitrosyl  chloride,  and  chlorine. 

Metric  Old  form 

-Nitric  Acid 18  mils  1      fl.  oz. 

Hydrochloric  Acid 82  mils  4J^  fl.  oz. 


To  make  about 100  mils  5>3  fl.  oz. 

Mix  the  acids  in  a  capacious  glass  vessel,  and,  when  effervescence 
has  ceased,  pour  the  product  into  dark  amber-colored,  glass-stoppered 
bottles,  which  must  not  be  more  than  half  filled,  and  must  be  kept  in 
a  cool  place. 

Note. — Do  not  dispense  Nitrohydrochloric  Acid  which  does  not 
immediately  liberate  iodine  when  one  drop  of  the  Acid  is  added  to  1 
mil  of  an  aqueous  solution  of  potassium  iodide  (1  in  5). 

When  nitric  acid  is  mixed  with  hydrochloric  acid,  mutual  decom- 
position takes  place,  according  to  the  reaction 

HN03  +  3HC1  =  NOC1  +  Cl«  +  2H20 

Nitric  Acid     Hydrochloric      Nitrosyl       Chlorine         Water 
Acid  Chloride 

and  a  liquid  is  formed,  capable  of  dissolving  gold,  called  aqua  rcgia. 
The  value  of  this  acid  depends  upon  the  completion  of  the  above 
reaction  and  the  production  of  nitrosyl  chloride  and  free  chlorine. 
It  should  be  kept  in  a  cool  dark  place,  on  account  of  its  liability  to 
lose  chlorine  by  heat,  and  <<>  have  its  ehlorine  converted  into  hydro- 
chloric acid  by  the  action  of  light  and  the  decomposition  of  water. 
Because  of  its  tendency  to  decompose,  it  should  not  be  made  in  large 
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quantities,  nor  be  kept  on  hand  very  long;  and  should  always  be  tested 
as  directed  in  the  above  "Note"  before  being  dispensed;  care  should  be 
taken  not  to  transfer  it  to  the  bottle  in  which  it  is  to  be  dispensed,  until 
effervescence  has  ceased,  lest  the  pressure  within  should  drive  out  the 
stopper  or  cause  the  bottle  to  explode  violently. 

Official  Description. — A  golden-yellow,  fuming,  and  very  corrosive  liquid. 

Odor  and  Reaction. — It  has  a  strong  odor  of  chlorine;  intensely  acid  to  litmus,  after- 
wards bleaching  it. 

Tests  for  Identity. — It  readily  dissolves  gold  leaf  and  1  drop  of  it,  added  to  1  mil  of 
potassium  iodide  T.S.,  liberates  iodine. 

Impurities  and  Tests  for  Impurities. — Residue. — Not  more  than  0.0035  Gm.  of 
residue  remains  on  evaporating  10  mils  of  the  Acid  in  a  glass  or  porcelain  dish  and  drying 
at  110°  C.  (230°  P.). 

Uses. — Nitrohydrochloric  acid,  or,  as  it  is  still  called,  nitromuriatic 
acid,  is  given  internally  in  hepatic  affections,  in  doses  of  three  min- 
ims (0.2  mil)  and  upward,  well  diluted  with  water.  Great  care  should 
be  taken  in  dispensing  this  acid,  particularly  if  directed  in  combination 
with  infusions,  tinctures,  etc.;  the  reaction  occurring  upon  mixing 
should  be  permitted  to  cease  entirely  before  dispensing,  to  avoid  the 
possibility  of  an  explosion  taking  place  when  the  preparation  is  in 
the  patient's  hands. 

ACIDUM   NITROHYDROCHLORICUM   DILUTUM.  U.S.     Diluted 

Nitrohydrochloric  Acid 

[Acid.  Nitrohydrochl.  Dil. — Diluted  Nitromuriatic  Acid] 

A  diluted  aqueous  solution  containing  hydrochloric  acid,  nitric  acid, 
nitrosyl  chloride,  and  chlorine. 

Metric  Old  form 

*Nitric  Acid 1 0.0  mils  1      fl.  ox. 

Hydrochloric  Acid 45.5  mils  4^  A   oz. 

Distilled  Water 194.5  mils  19J^  fl.  os. 

To  make  about 250     mils  25      fl.  oa. 

Mix  the  acids  in  a  capacious  glass  vessel,  and,  when  effervescence 
has  ceased,  add  the  distilled  water;  pour  it  into  dark  amber-colored, 
glass-stoppered  bottles  and  keep  it  in  a  cool  place. 

It  should  be  made  strictly  according  to  the  official  directions.  The 
acids  must  be  mixed  while  concentrated,  otherwise  the  nitrosyl  chloride 
and  chlorine  are  not  produced.  Hence  the  "rapid  method,"  so  fre- 
quently used,  of  mixing  the  acids  and  immediately  diluting  with  water, 
does  not  produce  an  official  preparation,  and  is  reprehensible  in  practice. 

Note. — Do  not  dispense  Diluted  Nitrohydrochloric  Acid  which  does 
not  immediately  liberate  iodine  when  five  drops  of  the  Acid  are  added 
to  1  mil  of  an  aqueous  solution  of  potassium  iodide  (1  in  5). 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  faint  odor  of  chlorine,  a  very  acid  taste  and  is 
strongly  acid  to  litmus,  afterwards  bleaching  it. 

Tests  for  Identity. — Not  mare  than  0.0015  Gm.  of  residue  remains  on  evaporating 
20  mils  of  the  Acid  in  a  glass  or  porcelain  dish  and  drying  at  110°  C.  (230°  F.) .  When  it  is 
added  to  potassium  iodide  T.S.,  iodide  is  liberated. 

Uses. — Diluted  nitrohydrochloric  acid  is  given  in  doses  of  fifteen 
minims  (1  mil),  properly  diluted,  as  a  tonic  and  stimulant  to  the  liver. 


668  THE  INORGANIC  ACIDS 

ACIDUM  SULPHURICUM.  U.S.     Sulphuric  Acid 
[Acid.  Sulphuric] 

A  liquid  containing  not  less  than  93  per  cent,  nor  more  than  95  per 
cent,  of  H2S04  (98.09).    Preserve  it  in  glass-stoppered  bottles. 

Preparation. — The  reaction  by  which  Sulphuric  Acid  is  obtained  in 
the  "lead  chaniber  process"  has  been  the  subject  of  careful  investigation. 
According  to  one  theory,  which  has  been  recognized  for  many  years, 
the  sulphur  dioxide,  S02,  obtained  by  burning  sulphur  or  iron  pyrites, 
FeS2,  is  allowed  to  mix  with  nitrous  fumes  obtained  from  the  decom- 
position of  sodium  nitrate,  which  changes  S02  into  sulphur  trioxide, 
S03,  and  this  uniting  with  steam  yields  sulphuric  acid,  H2S04.  If  the 
sulphur  were  burned  by  itself,  the  product  would  be  sulphur  dioxide, 
which  contains  only  two-thirds  as  much  oxygen  as  sulphur  trioxide. 
The  object  of  the  sodium  nitrate  is  to  furnish,  by  its  decomposition, 
the  requisite  additional  quantity  of  oxygen.  To  understand  the  proc- 
ess, it  is  necessary  to  remember  that  several  of  the  oxides  of  nitrogen 
have  oxidizing  power.    The  reactions  are  thus  expressed: 


2S02  +  N204  =  2S03  +  N202; 


Sulphur          Nitrogen        Sulphur         Nitrogen 
Dioxide         Tetroxide       Trioxide           Dioxide 

then 

N202 

+  o2  ■ 

=  N204; 

Nitrogen 
Dioxide 

Oxygen 

then 

Nitrogen 
Tetroxide 

SO3     + 

H20   = 

H2S04; 

Sulphur 
Trioxide 

Water 

Sulphurio 
Acid 

in  which  the  sulphur  dioxide,  from  the  burning  pyrites  or  sulphur, 
is  oxidized  to  sulphur  trioxide  by  the  nitrogen  tetroxide,  which  readily 
parts  with  two  atoms  of  oxygen  to  such  bodies  as  sulphur  dioxide,  and 
then  takes  two  atoms  of  oxygen  again  from  the  atmosphere,  regenerat- 
ing the  original  tetroxide.  The  nitrogen  tetroxide  thus  acts  simply  as 
a  carrier  of  atmospheric  oxygen,  whereby  the  S02  is  changed  into  S03. 
This  latter  compound  then  unites  with  steam  to  form  H2S04,  the  final 
product. 

According  to  a  later  theory,  advanced  by  Lunge  and  Naef,  the  sul- 
phur dioxide  combines  with  nitrogen  trioxide,  N203,  oxygen  from  the 
air,  and  water,  is  the  form  of  Steam,  to  produce  an  intermediate 
crystalline  product  termed  nitrosyUttiphuric  acid.  This,  in  turn,  in 
the  presence  of  steam,  is  immediately  decomposed  into  sulphuric  acid, 
the  nitrogen  trioxide  being  again  regenerated.  The  reactions  are  as 
follows: 
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OH 

ONO 

Tatar      Nitroaylsu 
Acic 

then 


2S02  +  Na03  +  02  4-  H20  =  2S02/OH 

\ON' 

Sulphur      Nitrogen    Oxygen       Water       Nitrosylsulphurio 
Dioxide       Trioxide  Acid 


2S02/ 


^0+  H20  =  2H2S04  +  N203 

Nitrosylsulphurio  Water  Sulphuric  Nitrogen 

Acid  Acid  Trioxide 

This  acid  is  made  on  an  immense  scale  and  the  term  "lead  chamber 
process"  is  derived  from  the  fact  that  the  reactions  take  place  in 
lead-lined  rooms.  Sulphur  is  used  most  largely  in  the  United  States 
as  the  source  of  production,  while  pyrites  is  used  almost  exclusively 
abroad.  As  the  latter  nearly  always  contains  arsenical  compounds, 
the  foreign  commercial  product  is  contaminated  with  them. 

Sulphuric  Acid  is  now  made  on  a  large  scale  by  what  is  termed  the 
"contact  method,"  in  which  the  sulphur  dioxide  from  burning  sulphur 
or  pyrites,  cooled  to  a  temperature  between  380°  and  450°  C.  (716°  and 
842°  F.)  is  caused  to  pass  over  what  is  termed  a  catalytic  agent,  result- 
ing in  the  extraction  of  oxygen  from  the  air  and  the  production  ofS03, 
which  in  turn  is  dissolved  in  water  or,  for  complete  absorption,  in  con- 
centrated sulphuric  acid.  As  much  as  99  per  cent,  of  the  theoretical 
yield  of  sulphuric  acid  is  thus  obtained.  Various  substances  have  been 
used  as  the  catalytic  agents,  which  are  themselves  not  altered  during 
the  reaction.  Platinised  asbestos,  finely  subdivided  platinum  distributed 
over  a  magnesium  salt,  vanadium  pentoxide,  and  the  sulphates  of 
thorium,  cerium  and  praseodymium  have  all  been  employed.  This 
process  is  more  easily  operated  than  the  "lead  chamber  process"  and 
the  pure  acid  can  be  produced  at  less  cost  so  that  it  will  probably  in 
time  entirely  replace  the  latter  process. 

Official  Description. — A  colorles3  liquid,  of  oily  consistence,  very  caustic  and  corrosive. 

Odor  and  Reaction. — Strongly  acid  to  litmus,  even  when  highly  diluted;  odorless. 

Specific  Gravity.— About  1.83  at  25°  C.  (77°  F.). 

Solubility. — Miscible  with  water  or  alcohol,  with  the  evolution  of  much  heat;  the 
Acid  must  be  added  with  great  caution  to  the  diluent. 

Tests  for  Identity. — When  heated  on  platinum  foil,  it  is  vaporized  with  the  evolution 
of  dense  fumes. 

Sulphuric  Acid  chars  cane  sugar,  wood,  and  many  other  organic  substances. 

Impurities  and  Tests  for  Impurities. — Nitric  or  Nitrous  Acid. — Pour  a  layer  of  ferrous 
sulphate  T.S.  carefully  upon  3  mils  of  Sulphuric  Acid,  contained  in  a  test  tube,  and  cool 
the  liquid;  the  zone  of  contact  does  not  assume  a  brown  or  reddish-brown  color. 

Lead. — No  precipitate  is  formed  within  an  hour  on  mixing  Sulphuric  Acid  with  4  or  5 
volumes  of  alcohol. 

Sulphuric  Acid  conforms  to  the  tests  for  identity  and  purity  given  under  Acidum 
Svlphuricum  Dilutum  when  diluted  to  that  strength. 

Assay. — Pour  about  1  mil  of  Sulphuric  Acid  into  a  tared  flask,  stopper,  weigh  accu- 
rately, dilute  with  50  mils  of  distilled  water,  cool  the  solution  and  titrate  with  normal 
potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less 
than  93  per  cent,  nor  more  than  95  per  cent,  of  H0SO4. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.049045  Gm.  of 
H2SO.}.  Each  gramme  of  Sulphuric  Acid  corresponds  to  not  less  than  18.96  mils  nor 
more  than  19.37  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Acidum  Sul^huricum  Aromaticum;  Acidum  Sulphuricuin 
Dilutum;  Liquor  Ferri  Subsulphatis;  Liquor  Ferri  Tersulphatis;  SpiritUS  AStheris 
Nitrosi. 

N.  F.  Preparation. — Oleum  ^Ethereum. 
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Use*. — Sulphuric  acid  is  the  most  powerful  of  the  official  inorganic 
acids.  It  is  employed  in  making  many  preparations,  mostly  on  ac- 
count of  its  energetic  action  in  decomposing  salts,  and  the  large  use 
made  of  its  compounds  with  metals,  alkaloids,  and  other  bodies.  It 
is  rarely  used  in  the  pure  state  as  an  escharotic,  owing  to  its  tendency 
to  spread.  When  accidentally  dropped  upon  the  skin,  a  quick  and 
profuse  application  of  magnesia  will  prove  effective.  Unless  the  quan- 
tity of  acid  is  very  small,  care  should  be  used  in  applying  water,  except 
when  a  very  large  quantity  can  be  applied  at  once,  as  the  amount 
of  heat  produced  when  water  is  mixed  with  sulphuric  acid  increases 
the  pain.  Internally,  sulphuric  acid  is  administered  either  in  its  diluted 
form  or  as  aromatic  sulphuric  acid. 


ACIDUM  SULPHURICUM  AROMATICUM.  U.  S.  Aromatic  Sulphuric  Acid 

[Acid.  Sulph.  Arom.] 

Aromatic  Sulphuric  Acid  contains  free  sulphuric  acid  and  ethyl- 
sulphuric  acid  together  equivalent  to  not  less  than  19  per  cent,  nor  more 
than  21  per  cent,  of  H2S04  (98.09).  Preserve  it  in  glass-stoppered 
bottles. 

Metrio  Old  form 

•Sulphuric  Acid 1 09  mils  3  fl.  oz.  2.34  min. 

Tincture  of  Ginger 50  mils  l  fl.  oz.  288  min. 

Oil  of  Cinnamon 1  mil  15  minims 

Alcohol,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Add  the  sulphuric  acid  gradually,  and  with  great  caution,  to  700  mils 
[old  form  223^  fl.  oz.]  of  alcohol,  and  allow  the  mixture  to  cool.  Then 
add  to  it  the  tincture  of  ginger  and  the  oil  of  cinnamon,  and  afterwards 
enough  alcohol  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Official  Description. — A  clear,  reddish-brown  liquid. 

Odor  and  Reaction. — A  pleasant,  aromatic  odor;  strongly  acid  to  litmus. 

Test  for  Identity. — When  added  to  barium  chloride  T.S.  it  produces  a  white  precipi- 
tate, insoluble  in  hydrochloric  acid. 

Specific  Gravity.— Al .out  0.933  at  25°  C.  (77°  F.). 

Assay. — Pour  about  10  mils  of  Aromatic  Sulphuric  Acid  into  a  tared  flask,  stopper, 
weigh  accurately,  transfer  to  a  small  flask,  using  GO  mils  of  distilled  water  to  rinse  the 
weighing-flask,  and,  having  connected  the  flask  with  a  reflux  condenser,  boil  the  liquid 
for  six  hours.  When  cold,  dilute  it  with  distilled  water  to  about  100  mils  and  titrate 
with  normal  potassium  hydroxide  V.S.,  methyl  orange  T.S.  being  used  as  indicator. 
It  shows  not  less  than  19  per  cent,  nor  more  than  2 1  per  cent .  of  SgSK  I  l 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.049045  (Jm.  of 
HgS<  1 1.  Each  gramme  of  Aromatic  Sulphuric  Acid  corresponds  to  not  less  than3.s7  mils 
nor  more  than  4.28  mils  of  normal  potassium  hydroxide  V.S. 

N.  F.  Preparation. — Infusum  Cinchonac. 

Uses. — This  preparation,  known  as  elixir  of  vitriol,  is  employed  prin- 
cipally :is  a  remedy  in  the  night-sweats  of  phthisis.  It  is  used  some- 
wh:it  as  an  excipient  for  quinine  pills,  to  reduce  their  size  and  render 
them  more  soluble.  The  introduction  of  the  acid  sulphate  of  quinine 
liminished  this  use.  The  dose  is  from  ten  to  thirty  minims  (0.6 
to  2  mils). 
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ACIDUM  SULPHURICUM  DILUTUM.  U.S.     Diluted  Sulphuric  Acid 
[Acid.  Sulph.  Dil.] 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more 
than  10.5  per  cent,  of  H2S04  (98.09).  Preserve  it  in  glass-stoppered 
bottles. 

Metrio  Old  form 

♦Sulphuric  Add 50  dm.  i  fl.  oi. 

Distilled  Water 420  Gm.  15  fl.  oa. 

To  make 470  Gm.  16  fl.  oz. 

Pour  the  acid  gradually,  with  constant  stirring,  into  the  distilled 
water  and  allow  it  to  cool. 

The  strong  acid  is  added  gradually  to  the  water,  to  guard  against 
the  too  sudden  production  of  heat,  which  might  cause  the  fracture  of 
a  glass  vessel.  If  "lead  chamber"  sulphuric  acid  is  diluted  with  water, 
the  liquid  becomes  slightly  turbid,  and  in  the  course  of  a  few  days 
deposits  a  grayish-white  powder,  which  is  lead  sulphate.  Sulphuric 
acid  prepared  by  the  "contact  method"  will  not  show  this  percipitate. 

The  formation  of  this  precipitate  does  not  occur  when  official  or 
chemically  pure  sulphuric  acid  is  used,  as  the  lead  salt  is  present  only 
in  sulphuric  acid  which  has  not  been  purified. 

Official  Description. — A  colorless,  odorless  liquid. 

Taste  and  Reaction. — A  strongly  acid  taste ;  strongly  acid  to  litmus. 

Specific  Gravity.— About  1.067  at  25°  C.  (77°  F.). 

Test  for  Identity. — With  barium  chloride  T.S.  it  yields  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Non-volatile  Impurities. — Evaporate  25  mils 
of  Diluted  Sulphuric  Acid  from  a  platinum  or  porcelain  dish,  and  ignite  the  residue;  not 
more  than  0.0015  Gm.  of  residue  remains  after  ignition. 

Sulphurous  or  ATitrous  Acid. — Ten  mils  of  Diluted  Sulphuric  Acid  does  not  at  once 
discharge  the  color  of  0.1  mil  of  tenth-normal  potassium  permanganate  V.S. 

Hydrochloric  Acid. — Diluted  Sulphuric  Acid  is  not  immediately  affected  by  silver 
nitrate  T.S. 

Heavy  Metals. — Ten  mils  of  Diluted  Sulphuric  Acid  does  not  respond  to  the  Test 
for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Two  mils  of  Diluted  Sulphuric  Acid  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Pour  about  20  mils  of  Diluted  Sulphuric  Acid  into  a  tared  flask,  weigh 
accurately,  dilute  with  10  mils  of  distilled  water  and  titrate  with  normal  potassium 
hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less  than  9.5  per 
cent,  nor  more  than  10.5  per  cent,  of  H2SO4. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.049045  Gm.  of 
H2SO4.  Each  gramme  of  Diluted  Sulphuric  Acid  corresponds  to  not  less  than  1.94 
mils  nor  more  than  2.14  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Ferri  Carbonatis  Saccharatus;   Ferri  Sulphas  Granulatus. 
N.  F.  Preparations. — Infusum  Rosa;  Aromaticum;  Syrupus  Ross. 

Uses. — Diluted  sulphuric  acid  has  the  same  properties  as  the  acid 
from  which  it  is  made,  except  those  which  arc  dependent  upon  the 
strength  of  the  latter.  It  is  given  internally,  properly  diluted,  in  doses 
of  ten  to  thirty  minims  (0.6  to  2  mils). 

ACIDUM  PHOSPHORICUM.  U.  S.      Phosphoric  Acid 
[Acid.  Phos.] 

A  liquid  containing  not  less  than  85  per  cent,  nor  more  than  88  per 
cent,  of  H3PO4  (98.06).    Preserve  it  in  glass-stoppered  bottles. 
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The  above-mentioned  strength  is  that  used  for  Phosphoric  Acid 
in  the  formulas  of  Pharmacopoeial  preparations.  It  is  sometimes  termed 
syrupy  phosphoric  acid  on  account  of  its  consistence. 

Preparation. — The  process  for  making  phosphoric  acid  was  aban- 
doned by  the  U.  S.  P.  1890,  as  it  is  dangerous  and  can  be  made  much 
more  profitably  on  the  large  scale. 

A  modification  of  this  process,  which  obviates  any  likelihood  of 
danger,  is  as  follows:  Pour  12  fluidounces  of  distilled  water,  mixed 
with  11  fluidounces  of  nitric  acid,  into  a  two  pint  flask.  Add  40  grains 
of  bromine,  and  shake  it  gently  until  it  is  dissolved.  Now  add  two 
ounces  of  phosphorus,  and  set  the  flask  aside,  where  the  nitrous  vapors 
may  be  carried  off  without  injury.  In  winter-time,  or  if  the  acid  is 
needed  at  once,  it  will  be  necessary  to  aid  the  reaction  by  a  gentle  heat ; 
but  if  sufficient  time  can  be  allowed,  the  phosphorus  will  disappear 
gradually  at  the  ordinary  temperature,  and  no  particular  attention 
will  be  needed  until  the  phosphorus  is  oxidized.  The  nearly  colorless 
liquid  remaining  in  the  flask  is  then  evaporated,  tested  for  impurities 
by  the  official  method,  and  diluted  to  the  proper  strength. 

The  reactions  are  as  follows: 

PBr5    +    5H20    =    H3P04    +    5HBr 

Phosphorus        ■    Water  Phosphoric        Hydrobromio 

Pentabromide  Acid  Acid 

The  hydrobromic  acid  is  then  decomposed  by  the  nitric  acid  as 
follows: 

6HBr  +  2HN03  =  3Br2  +  4H20  +  NaOa 

Hydrobromic  Nitric  Bromine  Water  Nitrogen 

Acid  Acid  Dioxide 

This  liberated  bromine  again  reacts  with  fresh  portions  of  phosphorus 
and  thus  explains  why  a  small  amount  of  bromine  is  able  to  convert 
large  quantities  of  phosphorus  into  the  orthophosphoric  acid. 

The  most  dangerous  impurity  likely  to  be  found  in  the  finished 
preparation  is  arsenic — its  presence  being  traced  to  the  sulphuric  acid 
made  from  pyrites,  which  is  often  used  in  making  the  phosphorus. 

Official  Description. — A  colorless,  odorless  liquid  of  a  syrupy  consistence. 

Odor,  Taste,  and  Reaction. — A  strongly  acid  taste;  strongly  acid  to  litmus,  even 
when  highly  diluted. 

Specific  Oravity.— About  1.72  at  25°  C.  (77°  F.). 

Tests  for  Identity.— When  heated,  the  liquid  loses  water;  at  200°  C.  (392°  F.)  it 
gradually  begins  to  change  to  pyrophosphoric  acid.  At  a  still  higher  temperature,  it  is 
convert.  <1  into  metaphoephoric  arid,  which  volatilises  in  dense  fumes,  or  which  forms, 
on  cooling,  a  transparent  mass  of  glacial  metaphosphoric  acid. 

Impurities  and  Tests  for  Impurities. —  Phosphoric  Acid  conforms  to  the  tests  for 
identity  and  purity  uiven  under  Acidum  Phosphoricum  Dilutum  when  diluted  to  that 
strength. 

Assay. — Pour  about  1  Gm.  of  Phosphoric  Acid  into  a  tared  flask,  stopper,  and  weigh 
accurately,  transfer  it  to  B  100  mil  graduated  flask  and  make  it  up  to  100  mils  with 
distilled  water.  Transfer  Kt  mils  of  this  solution  to  a  100  mil  graduated  flask,  add  a 
drop  of  phenolphthalein  T.8.  and  neutralise  it  with  special  potassium  hydroxide  T.S. 
(see  Reagents,  Chapter  I. XII).  Add  .r>n  mils  <>f  tenth-normal  silver  nitrate  V.S.  and 
agitate  it,  gradually  adding  «inc  oxide  (see  Reagents,  Chapter  LXII)  in  small  portions 

until  the  liquid  is  neutral  to  litmus  paper.  Now  add  distilled  water  to  make  the  liquid 
measure  LOO  mils,  agitate  it  thoroughly,  filter  through  a  dry  filter,  collect  60  mils  of  the 
filtrate,  add  _'  mils  of  nitric  add  and  2  mils  of  ferric  ammonium  sulphate  TJS.  and  deter- 
mine the  excess  of  silver  nitrate  by  titration  with  tenth-normal  potassium  sulphocyanate 

.  the  production  of  a  permanent   red  color.     When  calculated  to  the  amount  of 
boric  ^cid  originally  taken,  it  shows  not  less  than  85  per  cent,  nor  more  than  88 
per  cent,  of  ElaPO* 
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Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.0032687  Gm.  of 
H3PO4.  Each  gramme  of  Phosphoric  Acid  corresponds  to  not  less  than  260.0  mils  nor 
more  than  69.2  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparations. — Acidum  Phosphoricum  Dilutum;  Syrupus  Calcii  Lacto- 
phosphatis. 

N.  F.  Preparations. — Elixir  Calcii  et  Sodii  Glycerophosphatum ;  Elixir  Calcii 
Lactophosphatis;  Elixir  Gentianae  Glycerinatum ;  Liquor  Phosphatum  Acidus; 
Liquor  Phosphatum  Compositus;  Syrupus  Ferri  Lactophosphatis;  Syrupus  Ferri, 
Quininae  et  Strychninae  Phosphatum. 

Uses. — Phosphoric  acid  is  used  to  make  diluted  phosphoric  acid  and 
in  he  several  galenical  preparations  indicated  above. 

ACIDUM  PHOSPHORICUM  DILUTUM.  U.  S.      Diluted  Phosphoric  Acid 

[Acid.  Phos.  Dil.] 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more 
than  10.5  per  cent,  of  H3P04  (98.06).  Preserve  it  in  well-stoppered 
bottles. 

Metric  Old  form 

*Phosphoric  Acid 100  Gm.  2X  fl.  o«. 

Distilled  Water 765  Gni.  29J<  fl.  02. 

To  make 865  dm.  2  pints 

Mix  them. 

The  precipitation  which  sometimes  occurs  when  phosphoric  acid  is 
mixed  with  tincture  of  ferric  chloride  is  generally  due  to  the  presence  of 
pyrophosphoric  acid.  Ferric  pyrophosphate  is  precipitated  in  the 
form  of  an  insoluble  gelatinous  precipitate. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction.— -Odorless;  strongly  acid  taste;  strongly  acid  to  litmus. 

Specific  Gravity.— About  1.057  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Supersaturate  3  mils  of  Diluted  Phosphoric  Acid  with  ammonia 
water;  the  addition  of  magnesium  sulphate  T.S.  (or  of  magnesia  mixture  T.S.)  produces 
a  white,  crystalline  precipitate.  Collect  this  precipitate,  wash  it,  and  then  dissolve 
it  in  diluted  acetic  acid;  the  solution  yields  a  yellow  precipitate  with  silver  nitrate  T.S. 
(distinction  from  metaphosphoric  or  pyrophosphoric  acid). 

Impurities  and  Tests  for  Impurities. — Phosphorous  or  Hypo  phosphorous  Acid. — 
Warm  5  mils  of  Diluted  Phosphoric  Acid  gently  and  add  a  few  drops  of  silver  nitrate 
T.S. ;  it  does  not  become  turbid  or  brown. 

Heavy  Metals. — Ten  mils  of  Diluted  Phosphoric  Acid  does  not  respond  to  the  Test 
for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Two  mils  of  Diluted  Phosphoric  Acid  meets  the  requirements  of  the  Tests 
for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Hydrochloric  Acid. — Diluted  Phosphoric  Acid  is  not  immediately  affected  by  silver 
nitrate  T.S. 

Pyrophosphoric  or  Metaphosphoric  Acid. — Nor  is  it  affected,  even  after  one  hour,  by 
the  addition  of  an  equal  volume  of  tincture  of  ferric  chloride. 

Phosphates. — Evaporate  20  mils  of  Diluted  Phosphoric  Acid  to  a  volume  of  about 
4  mils  on  a  water  bath.  Cool,  transfer  2  mils  to  a  graduated  cylinder  and  add  6  mils  of 
ether  and  2  mils  of  alcohol;  no  turbidity  appears. 

Sulphuric  Acid. — Mix  1  mil  of  Diluted  Phosphoric  Acid  with  6  mils  of  distilled  water, 
and  add  1  mil  of  barium  chloride  T.S. ;  no  immediate  precipitate  is  produced. 

Nitric  Acid. — Mix  equal  parts  of  Diluted  Phosphoric  Acid  and  sulphuric  acid  and, 
after  cooling,  add  a  clear  crystal  of  ferrous  sulphate;  no  brownish  color  appears  around 
the  crystal. 

Assay. — Pour  about  1  mil  of  Diluted  Phosphoric  Acid  into  a  tared  flask,  wci^h 
accurately,  transfer  it  to  a  100  mil  graduated  flask,  add  a  drop  of  phenolphthalein  T.S., 
neutralize  it  with  sodium  hydroxide  T.S.  (free  from  chloride),  then  introduce  50  mils 
of  tenth-normal  silver  nitrate  V.S.,  agitate  the  liquid,  and  gradually  add  zinc  oxide 
(free  from  chloride)  in  small  portions  until  the  mixture  is  neutral  to  litmus.  Now  add 
distilled  water  to  make  the  product  measure  100  mils,  agitate  it  thoroughly,  filter 
through  a  dry  filter,  collect  50  mils  of  the  filtrate,  add  2  mils  of  nitric  acid  and  2  mils 
of  ferric  ammonium  sulphate  T.S.  and  determine  the  excess  of  silver  nitrate  by  titration 
43 
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with  tenth-normal  potassium  sulphocyanate  V.S.  to  the  production  of  a  permanent  red 
color.  When  calculated  to  the  amount  of  Diluted  Phosphoric  Acid  originally  taken,  it 
shows  not  less  than  9.5  per  cent,  nor  more  than  10.5  per  cent,  of  H3PO4. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.0032687  Gm.  of 
H3PO4.  Each  gramme  of  Diluted  Phosphoric  Acid  corresponds  to  not  less  than  29.0 
mils  nor  more  than  32.1  mils  of  tenth-normal  silver  nitrate  V.S. 

Uses. — Diluted  phosphoric  acid  is  a  tonic  and  refrigerant  in  doses  of 
thirty  minims  (2  mils). 

ACIDUM  HYPOPHOSPHOROSUM.  U.  S.     Hypophosphorous  Acid 
[Acid.  Hypophos.] 

An  aqueous  solution  containing  not  less  than  30  per  cent,  nor  more 
than  32  per  cent,  of  HPHaOa  (66.06).  Preserve  it  in  glass-stoppered 
bottles. 

Preparation. — Hypophosphorous  Acid  may  be  made  in  several 
ways,  but  probably  the  most  satisfactory  method  is  that  of  carefully 
decomposing  barium  hypophosphite  with  diluted  sulphuric  acid  or 
through  the  decomposition  of  17  parts  of  calcium  hypophosphite  with 
13  parts  of  oxalic  acid. 

Official  Description. — A  colorless  or  slightly  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;  an  intensely  acid  taste;  acid  to  litmus,  even 
when  highly  diluted. 

Specific  Oravlty.— About  1.130  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  the  Acid  ia  heated  in  a  suitable  dish,  water  evaporates 
and  it  becomes  more  concentrated.  On  further  heating  between  130°  and  140°  C. 
(266°  to  284°  F.),  it  decomposes,  forming  hydrogen  phosphide,  which  ignites,  and 
phosphorous  acid;  the  latter  between  160°  and  170°  C.  (320°  to  338°  F.)  decomposes 
into  hydrogen  phosphide  and  phosphoric  acid;  the  pasty  residue  finally  reddens,  ignites, 
and  the  last  portions  of  unoxidized  phosphorus  burn  out  at  a  higher  temperature. 

Impurities  and  Tests  for  Impurities. — It  conforms  to  the  tests  for  identity  and 
purity  under  Acidum  Hypophosphorosum  Dilution  when  diluted  to  that  strength. 

Assay. — Pour  about  7  mils  of  Hypophosphorous  Acid  into  a  tared  and  stoppered 
flask,  weigh  accurately,  dilute  with  50  mils  of  distilled  water  and  titrate  with  normal 
potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less 
than  30  per  cent,  nor  more  than  32  per  cent,  of  HPH2O2. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.06606  Gm.  of 
HPH2O2.  Each  gramme  of  Hypophosphorous  Acid  corresponds  to  not  less  than  4.54 
mils  nor  more  than  4.84  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparation. — Acidum  Hypophosphorosum  Dilutum. 

N.  F.  Preparations. — Elixir  Calcii  Hypophosphitis;  Elixir  Cinchona?  Alkaloidorum 
et  Hypophosphitum ;  Elixir  Hypophosphitum;  Elixir  Hypophosphitum  et  Ferri; 
Elixir  Sodii  Hypophosphitis;  Liquor  Hypophosphitum;  Liquor  Hypophosphitum 
Compositus;  Liquor  Zinci  et  Ferri  Compositus;  Syrupus  Calcii  el  Bodii  Hypo- 
phosphitum; Syrupus  Calcii  Hypophosphitis;  Syrupus  Sodii  Hypophosphitis. 

Uses. — This  acid  is  used  for  making  diluted  hypophosphorous  acid 
and  in  a  number  of  N.  P.  elixirs,  solutions  and  syrups.  In  addition 
to  the  two  official  acids,  a  50  per  cent,  acid  is  also  to-day  a  commercial 
article. 


ACIDUM  HYPOPHOSPHOROSUM  DILUTUM.  U.  S.     Diluted 
Hypophosphorous  Acid 
[Acid.   Hypophos.   Dil.] 

An  aqueous  solution  containing  not  less  thun  9.5  per  cent,  nor  more 
than  10.5  percent,  of  HPHaOfl  (66.06).  Preserve  it  in  well-stoppered 
bottles. 
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Metric  Old  form 

•Hypophosphorous  Add 100  Gm.  4J<  fl.  oi. 

Distilled  Water 210  0m.  ll'/i  f\.  oi. 

To  make 310  Gin.  16  fl.  o«. 

Mix  them. 

Diluted  hypophosphorous  acid,  although  directed  to  be  made  by 
diluting  hypophosphorous  acid  (see  above),  may  be  made  in  various 
ways;  the  process  for  diluted  hydriodic  acid  (see  page  663)  includes 
the  production  of  hypophosphorous  acid,  through  the  decomposition 
of  potassium  hypophosphite  with  tartaric  acid.  The  trace  of  acid 
potassium  tartrate  left  in  the  solution  is  insufficient  to  be  considered 
objectionable  when  used  medicinally. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;  a  Btrongly  acid  taste;  etronglv  acid  to  litmus. 

Specific  Gravity.— About  1.042  at  25?  C.  (77°  F.). 

Tests  for  Identity. — When  heated  in  a  porcelain  dish,  water  evaporates  vith  the 
evolution  of  hydrogen  phosphide,  and  further  decomposition  takes  place  as  described 
under  Acidum  Hypophosphorosum. 

With  silver  nitrate  T.S.  it  yields  a  black  precipitate  of  silver,  and  with  mercuric 
chloride  T.S.,  a  white  precipitate  of  mercurous  chloride. 

Impurities  and  Tests  for  Impurities. — Barium. — Neutralize  30  mils  oi  Diluted 
Hypophosphorous  Acid  with  ammonia  water;  not  more  than  a  slight  precipitate  results, 
and,  after  filtering,  a  portion  of  the  filtrate,  slightly  acidulated  with  hydrochloric  acid, 
does  not  become  turbid  upon  the  addition  of  potassium  eulphate  T.S. 

Oxalic  Acid. — Another  portion  of  the  filtrate  shows  no  turbidity  with  calcium 
chloride  T.S. 

Heavy  Metals. — One  mil  of  Diluted  Hypophosphorous  Acid  mixed  with  9  mils  of 
distilled  water  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3, 
Chapter  LXII). 

Arsenic. — Mix  5  mils  of  Diluted  Hypophosphorous  Acid  with  3  mils  of  nitric  acid  and 
10  mils  of  distilled  water,  and  evaporate  the  liquid  to  dryness  on  a  water  bath;  the  residue 
meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Pour  about  25  mils  of  Diluted  Hypophosphorous  Acid  into  a  tared  flask, 
weigh  accurately,  add  25  mils  of  distilled  water  and  titrate  with  normal  potassium 
hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less  than  9.5  per 
cent,  nor  more  than  10.5  per  cent,  of  HPH2O2. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.06606  Gm.  of 
HPH202-  Each  gramme  of  Diluted  Hypophosphorous  Acid  corresponds  to  not  les» 
than  1.44  mils  nor  more  than  1.6  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Syrupus  Ferri  Iodidi;  Syrupus  Hypophosphitum. 
N.  F.  Preparations. — Liquor  Ferri  Protochloridi;  Syrupus  Ammonii  Hypophos- 
phitis;  Syrupus  Hypophosphitum  Compositus. 

Uses. — This  acid  was  introduced  into  the  U.  S.  P.  for  the  purpose 
of  acting  as  a  reducing  agent  when  added  to  solutions  of  various 
iodides  which  are  liable  to  be  decomposed  by  the  action  of  light  and 
air,  as  in  syrup  of  ferrous  iodide,  or  to  aid  in  dissolving  hypophosphites 
in  the  official  syrups;  calcium  hypophosphite  frequently  requiring 
such  an  addition. 

Average  dose. — 8  minims  (0.5  mil). 

QUESTIONS  ON  HYDROGEN,  OXYQEN,  WATER  AND  THE 
INORGANIC  ACIDS 

What  is  the  atomic  weight  of  hydrogen?     Of  oxygen?    Of  water?    Of  nitrogen? 

(See  page  650.) 
Give  a  description  of  hydrogen.    I  )f  oxygen.    Of  nitrogen. 
What  percentage  of  oxygen  by  weight,  does  water  contain? 
When  a  glowing  splinter  of  wood  is  plunged  into  oxygen,  what  happens?     How  is 

oxygen  marketed?    What  are  its  uses? 


676  QUESTIONS 

What  is  the  formula  in  symbols  of  water?    What  amount  of  residue  is  permitted 

on  evaporating  100  mils  of  water?    How  may   metallic  impurities  be  de- 
tected? 
If  the  transparency  or  color  of  distilled  water  is  affected  by  any  of  the  following 

tests,    what    impurity    is    indicated?    Test    solution    of    barium  chloride; 

test   solution  of  silver  nitrate;    test  solution  of    ammonium  oxalate;    test 

solution  of  hydrogen  sulphide;  test  solution  of  calcium  hydroxide;  Nessler's 

reagent. 
What  amount  of  residue  is  permitted  in  100  mils  of  distilled  water? 
Describe  the  test  for  the  absence  of  organic  or  oxidizable  substances. 
What  are  the  uses  of  distilled  water  in  pharmacy? 
What  is  the  Latin  official  name  of  solution  of  hydrogen  dioxide? 
When  freshly  prepared,  how  much  pure  hydrogen  dioxide  does  it  contain? 
To  what  amount  of  available  oxygen  does  this  correspond? 
How  is  it  prepared? 
What  are  the  uses  of  solution  of  hydrogen  dioxide?    What  precautions  should  be 

taken  to  prevent  decomposition?    What  impurities  should  be  absent  and  how 

may  their  presence  be  detected? 
What  is  the  common  name  for  nitrogen  monoxide?  How  is  it  marketed?    For  what 

is  it  used? 
How  are  acids  distinguished  from  other  bodies?    (See  page  656.) 
What  do  the  suffixes  "ous"  and  "ic"  designate  when  applied  to  acids? 
What  precautions  are  necessary  in  handling  strong  acids?    Why? 
How  may  glass  stoppers  be  removed  without  injury  from  bottles  in  which  they 

have  become  tightly  fastened? 
Why  should  corks  not  be  used  as  stoppers  for  strong  acids? 

How  may  carboys  containing  strong  acids  be  handled  conveniently  and  safely? 
What  grades  of  acid  are  found  in  commerce? 

What  injurious  results  may  follow  the  use  of  weak  and  impure  acids? 
Are  the  official  inorganic  acids  uniform  in  strength? 

What  is  the  strength  of  hydrochloric  acid?    Of  nitric  acid?    Of  sulphuric  acid? 
Which  of  the  diluted  acids  are  uniform  in  strength? 
What  per  cent,  of  absolute  acid  do  they  contain? 
What  are  the  medical  properties  of  the  inorganic  acids? 
How  may  their  injurious  action  on  the  teeth  be  avoided? 
What  are  the  proper  antidotes  for  strong  acids  which  may  have  been  taken  in 

poisonous  doses? 
Give  the  formula  in  symbols  and  molecular  weight  of  hydrochloric  acid. 
What  is  official  hydrochloric  acid?    How  is  it  made? 
Explain  the  reaction  which  takes  place  in  its  manufacture. 
For  what  purposes  in  pharmacy  is  hydrochloric  acid  used? 
To  what  is  the  yellow  color  of  the  common  acid  usually  due? 
What  is  the  cause  of  the  white  fumes  which  are  produced  when  the  acid  is  exposed 

to  the  air? 
What  is  the  specific  gravity  of  hydrochloric  acid? 
What  official  preparations  are  made  from  hydrochloric  acid? 
Give  the  formula  for  diluted  hydrochloric  acid. 
How  much  absolute  hydrochloric  acid  does  it  contain? 
What  is  the  official  test  of  its  strength?    What  are  its  uses? 
What  are  tests  for  the  following  impurities?    Residue;  bromide;  iodide;  free  chlorini  ; 

free  bromine;  sulphuric  acid;  sulphurous  acid  or  arsenic;  heavy  metals. 
What  is  the  composition  of  diluted  hydrobromie  acid? 
Name  the  official  preparations  in  which  it  is  used. 

Give  the  formula  in  symbols  and  molecular  weight  of  hydrobromie  acid. 
How  is  diluted  hydrnbromic,  acid  usually  made?     Describe  the  distillation  pro 
Explain  the  chemical  reaction.    Describe  the  precipitation  process. 

What  chemical  reaction  takes  place  in  the  latter  process? 

What  is  the  specific  gravity  of  diluted  hydrobromie  acid? 

What  impurities  may  be  present  and  how  may  they  be  detected? 

For  what  is  diluted  hydrobromie  acid  used,  and  what  is  the  dose? 

What  is  the  strength  of  diluted  hydriodic  acid?  How  is  this  acid  made0  For 
what  is  diluted  hydriodic  acid  used?  Why  is  potassium  hypophosplute  added 
to  the  formula?  What  impurities  may  be  present  and  how  may  they  be  de- 
tected? 
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What  are  the  tests  for  its  identity? 

Give  the  symbol  and  molecular  weight  of  absolute  nitric  acid. 

How  much  is  contained  in  official  nitric  acid? 

What  five  compounds  are  there  of  nitrogen  and  oxygen? 

From  which  of  these  is  nitric  acid  formed,  and  how? 

How  is  nitric  acid  prepared  commercially? 

When  made  from  sodium  nitrate,  what  will  be  the  reaction  if  two  molecules  of  the 
sodium  salt  and  one  of  sulphuric  acid  are  used?  Upon  raising  the  heat,  what 
further  reaction  takes  place? 

What  is  the  specific  gravity  of  the  official  acid? 

What  is  the  composition  of  the  reddish  acid  called  nitrous  acid? 

What  are  the  tests  for  identity? 

What  impurities  may  be  present  and  how  may  they  be  detected? 

By  what  name  is  nitric  acid  sometimes  called? 

For  what  is  nitric  acid  used  in  pharmaceutical  operations?  Name  the  official  prep- 
arations. 

Explain  the  decomposition  which  takes  place  when  nitric  acid  is  exposed  to  a  red 
heat.    What  acids  are  produced  by  its  action  on  phosphorus  and  sulphur? 

What  does  it  form  in  combination  with  salifiable  bases? 

What  are  its  medicinal  properties? 

Name  the  official  preparations  of  nitric  acid.  To  what  is  the  yellc»w  stain  due  when 
nitric  acid  is  applied  to  the  skin? 

What  is  nitrohydrochloric  acid?    How  prepared? 

What  reaction  takes  place  when  nitric  acid  is  mixed  with  hydrochloric  acid? 

What  is  the  liquid  thus  formed  popularly  called? 

Upon  what  does  the  value  of  this  acid  depend  and  what  simple  test  will  prove  its 
value?    What  does  this  test  show? 

Why  should  it  be  kept  in  a  cool  and  dark  place?    Describe  its  physical  properties. 

What  is  its  medicinal  use?    What  is  the  dose? 

Why  is  especial  care  necessary  in  dispensing  this  acid? 

Give  the  formula  for  diluted  nitrohydrochloric  acid. 

Should  all  the  ingredients  be  mixed  together  at  once?    Why? 

Describe  its  physical  properties.    What  are  its  medicinal  uses  and  dose? 

Give  the  symbol  and  molecular  weight  of  absolute  sulphuric  acid. 

How  much  does  the^official  sulphuric  acid  contain? 

Describe  the  "lead  chamber  process"  for  making  sulphuric  acid. 

What  is  the  principal  source  of  production  of  sulphuric  acid  in  America?  What 
in  Europe?  What  is  the  foreign  commercial  article  apt  to  be  contaminated 
with? 

What  is  the  "contact  method"  for  preparing  sulphuric  acid? 

What  is  the  specific  gravity  of  the  official  acid? 

What  are  the  tests  for  identity? 

What  impurities  may  be  present  and  how  may  they  be  detected? 

Name  the  official  preparations. 

What  are  its  uses? 

How  is  it  administered  internally? 

Give  the  formula  for  aromatic  sulphuric  acid. 

How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity?    What  is  its  popular  name? 

What  are  its  uses?    What  is  the  dose? 

Give  the  formula  for  diluted  sulphuric  acid. 

How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity? 

When  commercial  sulphuric  acid  is  diluted,  what  precipitate  is  thrown  down,  and 
why? 

What  are  the  uses  of  diluted  sulphuric  acid?    What  is  the  dose? 

What  is  official  phosphoric  acid? 

Give  the  formula  in  symbols  and  molecular  weight  of  orthophosphoric  acid. 

How  may  the  official  acid  be  prepared? 

Explain  the  rationale  of  the  reaction  which  takes  place. 

What  dangerous  impurity  is  likely  to  be  present?    Where  does  it  come  from? 

What  is  the  specific  gravity  of  the  official  acid?  What  identity  tests  may  be  ap- 
plied? 

Name  the  official  preparations. 
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What  is  its  principal  use? 

How  is  diluted  phosphoric  acid  made? 

How  much  orthophosphoric  acid  does  it  contain? 

What  is  its  specific  gravity? 

If  a  precipitate  occurs  when  this  acid  is  mixed  with  tincture  of  ferric  chloride,  what 

is  indicated? 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 
What  are  its  uses  and  dose? 

What  is  the  strength  of  hypophosphorous  acid?    How  may  it  be  prepared? 
For  what  is  this  acid  used? 

What  is  the  Latin  official  name  of  diluted  hypophosphorous  acid? 
How  much  absolute  hvpophosphorous  acid  does  it  contain? 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 
Give  the  formula  in  symbols  and  the  molecular  weight  of  hypophosphorous  acid. 
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PREPARATIONS  OF  THE  HALOGENS 

Chlorine,   Bromine,  and  Iodine 

CI;  35.46.    Br;  79.92.    I;  126.92 

Four  elements,  chlorine,  bromine,  iodine,  and  fluorine,  are  termed 
halogens  (salt-producers).  Fluorine  is  of  so  little  interest  in  phar- 
macy that  it  will  not  be  considered;  the  other  three  are  of  great  in- 
terest both  to  medicine  and  to  pharmacy. 

Chlorine     CI;  35.46 

Chlorine  is  a  greenish-yellow,  gaseous  body,  having  a  very  suffo- 
cating odor;  its  specific  gravity  is  2.45  (when  liquefied  1.38).  Its  most 
useful  and  characteristic  property  is  that  of  bleaching  organic  color- 
ing principles;  the  presence  of  water  is  necessary  to  effect  this  object. 
Chlorine  is  one  of  the  most  reliable  disinfectants;  it  is  principally  used 
in  combination  with  lime  as  bleaching  powder,  the  official  name  being 
Calx  Chlorinata.  Chlorine  in  its  free  state  is  recognized  in  Chlorine 
Water  which  is  now  among  the  reagents  of  the  U.  S.  P.  IX,  and  also 
in  Compound  Solution  of  Chlorine  which  has  been  transferred  to  the 
N.  F.  IV. 

Chlorine  combines  with  hydrogen  and  the  metals,  but  has  very  little 
attraction  for  oxygen;  its  principal  hydrogen  compound  is  hydrochloric 
acid,  HC1  (see  Acidum  Hydrochloricum).  The  compounds  of  chlorine 
with  metals  and  bases  are  termed  chlorides;  they  will  be  considered 
under  the  heads  of  their  respective  bases. 

Chlorine  combines  indirectly  with  oxygen,  and  the  compounds  pro- 
duced by  the  union  of  the  oxyacid,  chloric  acid,  HC103,  with  metals  or 
bases  are  termed  chlorates.     Perchlorates  are  also  known. 

Tests  for  Chlorides  and  Chlorates 

Chlorides  in  solution,  or  hydrochloric  acid,  may  be  recognized  by 
the  addition  of  a  solution  of  silver  nitrate ;  a  curdy  white  precipitate  is 
produced,  which  is  soluble  in  ammonia  water,  but  insoluble  in  nitric  acid. 

Chlorates  are  recognized  by  the  evolution  of  oxygen  when  heated, 
and  by  the  reaction  of  the  residue  corresponding  with  that  of  chlorides. 

Unofficial  Preparations  of  Chlorine,  Bromine,  and  Iodine 

Acidum  Hypochlorosum,  HCIO        Agitate    chlorine    water    with    precipitated    mercuric    oxide. 
Hypochlorous  Acid  Distil  the  liquid  to  remove  mercuric  chloride,  and  collect 

the  distillate 
Acidum  Chloricum,  HCIO3  Decompose  barium  chlorate  with  an  equivalent  amount  of 

Chloric  Acid  pure   diluted    sulphuric   acid;    pour   oft   the   clear   solution 

of  chloric  acid,  and  evaporate  carefully  in  vacuo  over  strong 
sulphuric  acid 
Acidum  Perchloricum,  HCIO4  Distil   pure   dry   potassium   perchlorate   with   four   times   its 

Perchloric  Acid  weight  of  concentrated  (previously  boiled)  sulphuric  acid. 

Collect  the  yellow  distillate 
Bromi  Chloridum  Pass  chlorine  gas  over  bromine 

Bromine  Chloride 
Acidum  Bromicum  Decompose  barium  bromate  with  an  equivalent   amount   of 

Bromic  Acid  diluted  sulphuric  acid,  filter,  and  evaporate 

Acidum  Iodicum,  HIO3  Heat  1  part  iodine  with  10  parts  nitric  acid  in  a  retort  vintil 

Iodic  Acid  the   iodine   is   dissolved   and    fumes    cease    to   be   evolved. 

Evaporate  the  solution,  and  heat  the  residue  to  93°C.  (199.4° 
F.)  until  all  trace  of  acid  is  removed 
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Acidum  Periodioum,  HIO4  Add  1  part  iodine  to  a  solution  of  7  parts  sodium  carbonate 

Periodic  Acid  in  100  parts  water,  and  pass  chlorine  into  the  heated  liquid 

until  a  precipitate  ceases  to  form.  Dissolve  this  precipitate 
in  pure  nitric  acid,  then  add  silver  nitrate,  and  dissolve 
the  resulting  precipitate  in  hot  diluted  nitric  acid.  Then 
concentrate  to  crystallize.  Treat  the  crystals  with  water, 
filter,  and  evaporate 
Amylum  Iodatum  The   formula    (CgHioOg^I    was  at   one   time   suggested   for 

Iodized  Starch  iodized  starch,  but  it  is  doubtful  if  it  is  a  definite  chemical 

compound  (see  Formulai  y,  Part  VI) 
Iodized  starch  is  a  convenient  preparation  for  administering 
iodine  internally,  the  principal  advantage  being  that  starch 
forms  an  admirable  diluent  and  the  iodine  is  freed  from 
irritant  properties.  The  dose  is  two  to  four  drachms 
(8  to  16  Gm.) 

CALX   CHLORINATA.  U.  S.     Chlorinated  Lime 
[Calx  Chlorin. — "Chloride  of  Lime"] 

A  product  resulting  from  the  action  of  chlorine  upon  calcium  hydrox- 
ide, and  containing  not  less  than  30  per  cent,  of  available  chlorine 
[CI  =  35.46].    Preserve  it  in  air-tight  containers,  in  a  cool  and  dry  place. 

Preparation. — Chlorinated  lime  is  made  by  exposing  finely  pow- 
dered, dry  calcium  hydroxide,  which  has  been  placed  on  trays  in  a  suit- 
able chamber,  to  the  action  of  chlorine.  The  gas  is  absorbed  by  the 
lime,  as  indicated  in  the  following  reaction : 

2Ca(OH)2     +     2C12     =     Ca(0Cl)2     +     CaCl2     +     2H20 

Calcium  Chlorine  Calcium  Calcium  Water 

Hydroxide  Hypochlorite  Chloride 

This  mixture  of  calcium  hypochlorite,  with  a  large  proportion  of  un- 
decomposed  calcium  hydroxide,  constitutes  the  so-called  "chloride  of 
lime"  of  commerce.  A  condensation  of  the  formula  into  CaOCl2 
(obtained  by  adding  together  Ca(OCl)2  and  CaCl2  and  dividing  by 
two)  is  frequently  used  to  designate  chlorinated  lime  in  chemical  re- 
actions. The  calcium  chloride  is  of  no  value  in  the  product,  but  is  a 
detriment,  owing  to  its  hygroscopic  character  and  the  fact  that  the 
absorbed  water  decomposes  the  hypochlorite  according  to  the  follow- 
ing reaction: 

Ca(OCl)2     +     2H20     =     Ca(OH)2     4-     2HC10 

Calcium  Ilydrochlorous 

Hypochlorite  Acid 

Free  acids,  such  as  hydrochloric,  decompose  chlorinated  lime  as  follows: 
Ca(OCl)2     +     CaCl2     +     2HC1     =     4C1     4-     2CaCl.    4-     2H20 

Calcium  Calcium  Hydrochloric         Chlorine  Calcium  Water 

Hypochlorite  Chloride  Acid  Chloride 

Even  the  carbon  dioxide  of  the  air  can  briny  about  a  similar  re- 
action when  chlorinated  lime  is  exposed  and  this  accounts  for  its  de- 
odorant  and  disinfectant  properties  for  which  it  is  so  widely  employed. 

A  very  excellent  method  of  preservation  is  now  in  vogue  in  which 
the  dry  chlorinated  lime  is  hermetically  sealed  in  metallic  zinc  boxes. 

Official  Description. — A  white,  or  grayish-white,  granular  powder.  It  becomes  moist 
and  gradually  decomposes  on  exposure  to  the  air  and  when  in  such  condition  must  not 
be  used  or  dispensed. 

Odor. — It  has  the  odor  of  chlorine. 

Solubility. — Partially  soluble  in  water  or  alcohol.  The  insoluble  portion  settles 
readily  when  it  is  mixed  with  water.     If  lumps  are  present  they  readily  break  down  and 

leave  no  oore. 

Tests  for  Identity.  — Shake  1  Gm.  of  ( !hlorinsted  Lime  with  SO  mils  of  distilled  water 
and  filter;  the  filtrate  at  first  colors  red  litmus  blue,  and  then  bleaches  it. 

Dissolve  Chlorinated  Lime  In  diluted  acetic  acid;  an  abundance  of  chlorine  gas  is 
evolved,  and  only  a  trifling  residue  remains  undissolved. 
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Ammonium  oxalate  T.S.  added  to  this  solution  yields  a  white  precipitate,  insoluble 
in  acetic  acid,  hut  soluble  in  hydrochloric  acid. 

Assay. — Introduce  into  a  tared,  stoppered  weighing-bottle,  containing  10  mils  of 
distilled  water,  between  3  and  4  Gm.  of  Chlorinated  Lime  and  weigh  accurately.  Trit- 
urate this  thoroughly  with  50  mils  of  distilled  water,  transfer  the  mixture  to  a  graduated 
liter  flask,  rinse  the  mortar  with  distilled  water,  add  the  rinsings  to  the  mixture  and  then 
sufficient  distilled  water  to  make  1000  mils,  stopper  the  flask  and  allow  it  to  stand  for 
ten  minutes.  Shake  it  thoroughly,  add  to  100  mils  of  the  mixture  1  Gm.  of  potassium 
iodide  and  5  mils  of  acetic  acid,  and  titrate  with  tenth-normal  sodium  thiosulphate  V.S., 
starch  T.S.  being  used  as  indicator.  When  calculated  to  the  weight  of  Chlorinated 
Lime  taken,  it  shows  not  less  than  30  per  cent,  of  available  chlorine. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.003546  Gm. 
of  available  chlorine  (CI).  Each  gramme  of  Chlorinated  Lime  corresponds  to  not  less 
than  84.6  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

U.  S.  P.  Preparation. — Liquor  Sodse  Chlorinatse. 
N.  F.  Preparation. — Liquor  Potassae  Chlorinatse. 

Uses. — Chlorinated  lime  is  used  in  the  preparation  of  solution  of 
chlorinated  soda,  but  most  largely  as  a  disinfectant,  through  its  power 
of  arresting  animal  and  vegetable  putrefaction.  It  is  rarely  given  in- 
ternally, but  is  sometimes  used  as  a  stimulant  and  alterative,  in  doses 
of  three  to  six  grains  (0.2  to  0.38  Gm.).  Externally,  it  is  used  in  solu- 
tion as  an  application  to  ulcers,  burns,  etc. 


LIQUOR  SOD/E  CHLORINATE.  U.S.     Solution  of  Chlorinated  Soda 
[Liq.  Sod.  Chlorinat. — Labarraque's  Solution] 

An  aqueous  solution  of  chlorine  compounds  of  sodium,  containing 
not  less  than  2.5  per  cent,  of  available  CI.  Preserve  the  Solution  in 
well-stoppered  bottles,  in  a  cool  place,  protected  from  light. 

Metric  Old  form 

•Monohydrated  Sodium  Carbonate 70  Gm.  9  0*.  av.  148  gr. 

Chlorinated  Lime 100  Gm.  13  oa.  av.  149  gr! 

Water,  a  sufficient  quantity, 

To  make 1 000  Gm.  8  pint* 

Triturate  the  chlorinated  lime  with  500  mils  [old  form  4  pints]  of 
water  gradually  added  until  a  uniform  mixture  results.  Dissolve  the 
monohydrated  sodium  carbonate  in  500  mils  [old  form  4  pints]  of  hot 
water,  and  add  this  solution  to  the  chlorinated  lime  mixture  contained 
in  a  suitable  vessel.  Stir  or  shake  the  mixture  thoroughly  and  if  it 
becomes  gelatinous  warm  the  vessel  very  gently  until  its  contents  again 
liquefy.  Then  transfer  the  mixture  to  a  wetted  muslin  strainer,  re- 
turning the  first  portion  until  the  liquid  passes  through  clear,  and  when 
no  more  liquid  drains  from  it,  wash  the  precipitate  with  enough  water 
to  make  the  product  weigh  1000  Gm.  [or  measure  8  pints]. 

Double  decomposition  results  in  the  formation  of  insoluble  calcium 
carbonate  or  precipitated  chalk,  while  sodium  hypochlorite  and 
sodium  chloride  remain  in  solution. 

Ca(0Cl)a  +  CaCla  4-  2Na2C03  =   2N&OC1  +  2NaCl  +  2CaC03 

Chlorinated  Sodium  Chlorinated  Calcium 

Lime  Carbonate  Soda  Carbonate 

Official  Description. — A  clear,  pale  greenish  liquid. 

Odor,  Taste,  and  Reaction. — It  lias  a  faint  odor  of  chlorine  and  a  disagreeable, 
alkaline  taste:  it  at  first  colors  red  litmus  paper  blue,  and  then  bleaches  it. 

Test  for  Identity. — The  addition  of  hydrochloric  acid  to  the  Solution  causes  an 
evolution  of  chlorine  and  carbon  dioxide. 
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Assay. — Mix  in  a  flask  about  7  mils  of  Solution  of  Chlorinated  Soda,  accurately 
weighed,  with  50  mils  of  distilled  water,  add  1  Gm.  of  potassium  iodide  and  5  mils  of 
acetic  acid  and  titrate  with  tenth-normal  sodium  thiosulphate  V.S.,  starch  T.S.  being 
used  a?  indicator.     It  shows  not  less  than  2.5  per  cent,  of  available  C'l. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.003546  Gm. 
of  available  C'l.  Each  gramme  of  Solution  of  Chlorinated  Soda  corresponds  to  not 
less  than  7  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — Solution  of  chlorinated  soda,  or  "  Labarraque's  Solution," 
is  principally  employed  as  a  disinfectant  or  bleaching  solution  A 
similar  preparation  is  official  in  the  N.  F.  under  the  title  Liquor  Potassse 
Chlorinatse  and  is  commonly  called  Eau  de  Javelle  or  Javelle  water. 
It  is  made  with  potassium  carbonate  instead  of  sodium  carbonate  and 
contains  less  available  chlorine.      The  process  is  given  on  page  683. 

A  solution  of  chlorinated  soda,  in  which  the  alkali  is  neutralized, 
containing  from  0.45  to  0.5  per  cent,  of  chlorinated  soda,  has  been 
extensively  used  as  a  disinfectant  in  the  treatment  of  wounds  under 
the  title  Carrel-Dakin  Solution  (see  Formulary,  Part  VI). 

LIQUOR  CHLORI  COMPOSITUS.   N.  F.      Compound  Solution  of  Chlorine 

(Replacing  U.  S.  P.  VIII) 
[Liq.  Chi  or.  Co. — Chlorine  Water] 

An  aqueous  solution  containing,  when  freshly  made,  a  mixture  of 
chlorine  and  chlorine  oxides  equivalent  to  about  0.35  Gm.  of  available 
chlorine  in  each  100  mils  of  the  solution,  with  some  potassium  chloride. 

Metric  Old  form 

Potassium  Chlorate,  granulated 3.5  Gm.  51  grains 

Hydrochloric  Acid 1 0.0  mils  154  minims 

Distilled  Water,  a  sufficient  quantity, 

To  make 500  mils  1  pint 

Graduate  a  bottle  of  not  less  than  1000  mils  [old  form  2  pints]  capac- 
ity to  500  mils  [old  form  1  pint]  and  fit  it  with  a  tightly  fitting  stopper 
having  two  perforations.  Through  one  of  these  perforations  pass  a 
funnel  tube  fitted  with  a  stop-cock  and  through  the  other  a  straight 
glass  tube  about  8  mm.  (%g  inch)  in  diameter  and  7  cm.  (about  3  inches) 
in  length.  Place  the  potassium  chlorate  in  the  bottle  and  add  the 
hydrochloric  acid,  previously  mixed  with  10  mils  [old  form  154  mimins] 
of  distilled  water,  through  the  funnel  tube.  Close  the  stop-cock  and 
place  the  bottle  on  a  water  bath  for  a  few  moments  or  until  the  potas- 
sium chlorate  is  dissolved  and  the  bottle  completely  filled  with  a  gas 
having  a  greenish-yellow  color.  Then  remove  the  bottle  from  the  water 
bath  and  add  cold  distilled  water  in  several  portions  through  the  funnel, 
agitating  thoroughly  after  each  addition  until  the  liquid  measures  500 
mils  [old  form  1  pint]. 

This  Solution  should  not  be  dispensed  unless  it  has  been  recently  prc- 
pared  and  then  only  in  well-filled,  amber-colored  bottles. 

Official  Description.  —A  yellow  liquid. 

Odor,     Taste,    and    Reaction.  —  It  has  a  strong  odor  and  taste  of  chlorine. 

Tests  for  Identity.  -  <  me  drop  when  added  i".ri  mils  of  potassium  iodide  T.S.  liberates 
iodine. 

When  evaporated  to  dryness  on  a  writer  bath  it  leaves  a  white  residue  consisting 
mainly  of  potassium  ohlonde. 

Chlorine  water  waa  official  in  the  U.  S.  P.  lS'.io  and  the  process  is 
now  included  among  the  reagents  <>f  the  U.  S.  P.  I X  (see chapter  LXII). 
In  its  preparation  hydrochloric  acid  is  heated  with  10  Gm.  of  manganese 
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dioxide  and  the  generated  chlorine  conducted  into  400  mils  of  distilled 
water  until  a  saturated  solution  is  produced.  The  reaction  is  shown 
below : 

Mn02  4-  4HC1  =  MnCla  +  Cl2  +  2H20 

Manganese   Hydrochloric     Manganese     Chlorine       Water 
Dioxide  Acid  Chloride 

The  chlorine  water  must  be  kept  secluded  from  the  light,  to  prevent 
its  partial  conversion  into  hydrochloric  acid  through  the  decomposi- 
tion of  the  water  by  the  union  of  the  chlorine  with  its  hydrogen. 

The  little  apparatus  shown  in  Fig.  265  or  266  is  well  adapted  for 
making  small  quantities  of  chlorine  water  rapidly.  The  process  for 
compound  solution  of  chlorine,  adopted  by  the  U.  S.  P.  VIII  and  now 
transferred  to  the  N.  F.  IV,  produces  a  "chlorine  water"  which  is 
equally  efficient  for  medical  purposes  and  far  more  readily  prepared. 
The  slight  traces  of  potassium  chloride  and  the  oxides  of  chlorine  which 
are  present  when  made  in  this  wray  may  be  ignored  when  used  medicin- 
ally; but  it  is  not  so  well  suited  for  reagent  purposes  and  hence  the 
introduction  of  "chlorine  water"  among  the  reagents. 

Uses. — Compound  solution  of  chlorine,  or  chlorine  water,  is  anti- 
septic and  stimulant;  it  is  given  in  doses  of  from  thirty  to  sixty  minims 
(2  to  4  mils)  diluted  with  water;  it  is  used  as  a  gargle  in  scarlet  fever, 
diphtheria,  and  similar  diseases.  Chlorine  in  the  gaseous  state  is  largely 
used  as  a  disinfectant.  A  convenient  means  of  generating  it  is  by  the 
well-known  chlorine  saucer  disinfectant;  this  is  made  by  pouring  half 
a  fluidounce  of  equal  measures  of  sulphuric  acid  and  water  upon  two 
hundred  grains  of  a  finely  ground  mixture  of  equal  parts  of  black  man- 
ganese oxide  and  common  salt,  contained  m  a  saucer.  Chlorine  is 
gradually  evolved  from  this  mixture  for  several  days. 

LIQUOR  POTASS/E  CHLORINATVE.  N.  F.  Solution  of  Chlorinated  Potassa 
[Liq.   Pot.   Chlorinat. — Liquor  Potass^e  Chloratve         Javelle  Water] 

Metric  Old  form 

Potassium  Carbonate 58  Gm.  l  oz.  av.  410  gr. 

Chlorinated  Lime 80  Qm.  2  oz.  av.  293  gr. 

Water,  a  sufficient  quantity, 

To  make  about 1 000  mils  2  pinu 

Mix  the  chlorinated  lime  intimately  with  400  mils  [old  form  about 
12J/2  fl.  oz.]  of  water.  Dissolve  the  potassium  carbonate  in  300  mils 
[old  form  about  ^x/i  A-  °z-l  of  boiling  water,  and  pour  the  hot  solution 
into  the  mixture  first  prepared.  Shake  the  flask  or  bottle  well,  stopper 
it,  set  it  aside  to  cool,  and  then  add  sufficient  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints]  and  filter.  Keep  the 
Solution  in  well-stoppered  bottles,  in  a  cool  place  and  protected  from 
the  light. 

BROMUM.  N.  F.      Bromine 

(U.  S.  P.  VIII) 

It  contains  not  less  than  98  per  cent,  of  Br  (79.92)  and  not  more  than 
2  per  cent,  of  CI.    Preserve  Bromine  in  glass-stoppered  bottles  in  a  cool 
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place,  the  bottle  being  enclosed  in  a  larger  vessel  with  the  space  between 
filled  with  some  substance  capable  of  absorbing  and  combining  with 
any  vapors  which  might  escape. 

Preparation. — This  non-metallic  element,  which  is  in  the  form  of 
a  dark  red,  volatile  liquid,  is  produced  largely  in  the  United  States, 
in  Michigan,  Ohio,  West  Virginia,  and  Pennsylvania.  It  is  prepared 
from  the  brine  obtained  from  salt-wells  by  the  following  process.  The 
brine  is  concentrated  to  separate  chlorides,  sulphates,  etc.,  by  crystal- 
lization. The  mother  liquor,  containing  the  bromine  principally  in 
the  form  of  magnesium  bromide,  is  decomposed  by  treating  it  with 
chlorine  gas. 

The  manner  of  conducting  this  process  is  peculiar.  The  original 
salt  liquor,  or  brine,  is  pumped  out  of  the  ground  and  evaporated  to 
about  15°  B.  in  large  iron  pans,  then  allowed  to  settle,  and  is  further 
evaporated  to  the  point  of  crystallization  in  wooden  tanks  heated  by 
steam  pipes.  These  tanks,  five  in  number,  are  placed  at  different 
elevations,  one  above  the  other.  Each  day  the  liquor  is  run  off  from 
No.  1,  the  highest,  to  No.  2,  next  day  to  No.  3,  and  so  on  until  it  reaches 
No.  5,  the  crystallized  salt  being  removed  from  each  tank  after  drain- 
ing off  the  liquor.  The  brine  which  reaches  No.  5  is  termed  bittern, 
and  consists  chiefly  of  calcium,  magnesium,  sodium,  and  aluminum 
chlorides,  with  varying  percentages  of  sodium  and  calcium  bromides. 

The  bittern  marking  30°  to  38°  B.  is  evaporated  to  about  45°  B. 
The  liquor  is  then  run  into  stone  stills,  materials  for  generation  of 
chlorine  added,  and  heat  applied  by  means  of  steam  until  the  bro- 
mine has  a^  been  vaporized.  It  is  condensed  and  collected  in  cooled 
receivers. 

MgBr2  +  2C1  =  MgCl2  +  2Br 

Magnesium     Chlorine     Magnesium     Bromine 
Bromide  Chloride 

A  process  has  also  been  perfected  for  the  separation  of  the  bromine 
from  the  "  bittern  "  by  electrolytic  methods  and  this  is  being  successfully 
conducted  on  a  commercial  scale. 

On  account  of  its  very  caustic  and  irritating  properties,  great  care 
must  be  used  in  handling  bromine.  Its  vapor  is  very  corrosive  and 
suffocating. 

Chemically,  there  is  a  close  analogy  between  bromine  and  chlorine. 
Its  combination  with  hydrogen  is  hydrobromic  acid,  which  is  official 
as  a  10  per  cent,  acid  (see  page  601). 

The  salts,  termed  bromides,  are  used  very  largely  in  medicine. 
They  will  be  considered  under  the  heads  of  their  respective  liases. 
Brom/iles,  formed,  like  chlorates,  by  combination  with  the  correspond- 
ing oxyacid,  bromic  acid,  HBr03,  are  rarely  used. 

Tests  for  Bromine  and  Bromides 

1.  If  a  solution  of  a  bromide  be  treated  with  a  solution  of  silver 
nitrate,  a  yellowish-white  precipitate  of  silver  bromide  is  produced, 
which  is  insoluble  in  nitric  acid  and  but  slightly  soluble  in  ammonia 
water. 


PREPARATIONS  OF  THE  HALOGENS  685 

2.  If  chlorine  water  be  added  to  a  strong  solution  of  a  bromide, 
bromine  is  liberated.  This  may  be  dissolved  by  agitation  with  carbon 
disulphide,  chloroform,  or  ether. 

3.  If  concentrated  sulphuric  acid  be  added  to  a  bromide  (not  in 
solution),  reddish  vapors  of  bromine  are  evolved. 

Official  Description. — A  heavy,  dark  brownish-red,  mobile  liquid,  evolving,  even  at 
ordinary  temperatures,  reddish  fumes,  highly  irritating  to  the  eyes  and  lungs. 

Odor,  Taste,  and  Reaction. — It  has  a  peculiar,  suffocating  odor,  resembling  that  of 
chlorine. 

Specific  Oravity.— About  3.016  at  25°  C.  (77°  F.). 

Tests  for  Identity. — On  exposure  to  air  it  volatilizes. 

It  destroys  the  color  of  solutions  of  litmus  or  indigo,  and  imparts  a  yellow  color  to 
starch  T.S. 

Boiling  Point— About  63°  C.  (145.4°  F.). 

Solubility. — One  mil  dissolves  in  about  90  mils  of  water;  it  is  freely  soluble  in  alcohol, 
ether,  chloroform,  or  carbon  disulphide. 

Impurities  and  Tests  for  Impurities. — Organic  Bromine  Compounds. — Add  6  mils 
of  Bromine  to  an  excess  of  sodium  hydroxide  T.S.;  it  combines  to  form  a  permanently 
clear  liquid,  without  the  separation  of  oily  drops. 

Iodine. — Shake  10  mils  of  a  saturated  aqueous  solution  of  Bromine  with  a  slight  excess 
of  reduced  iron  until  it  becomes  nearly  colorless,  filter  the  liquid  and  add  5  drops  of 
ferric  chloride  T.S.  and  5  drops  of  starch  T.S.;  it  does  not  assume  a  blue  color. 

Assay. — Dissolve  10  Gm.  of  potassium  iodide  in  25  mils  of  distilled  water,  introduce 
the'solution  into  a  100  mil  measuring  flask,  stopper  and  determine  accurately  the  weight 
of  the  flask  and  its  contents.  Add  about  1  Gm.  of  Bromine  to  the  contents  of  the  flask, 
determine  its  exact  weight  and  then  fill  the  flask  to  the  mark  with  distilled  water  and 
titrate  25  mils  of  this  solution  with  tenth-normal  sodium  thiosulphate  V.S.,  using  starch 
T.S.  as  indicator.  It  shows  not  less  than  98  per  cent,  of  Br  with  not  more  than  2  per 
cent,  of  CI. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.007992  Gm. 
of  Br  or  0.003546  Gm.  of  CI.  Each  gramme  of  Bromine  (containing  not  more  than  2  per 
cent,  of  chlorine)  corresponds  to  not  more  than  128.3  mils  of  tenth-normal  sodium 
thiosulphate  V.S. 

N.  F.  Preparations. — Liquor  Arsenicalis,  Clemens;  Liquor  Auri  et  Arseni  Bromidi; 
Liquor  Bromi. 

Uses, — Bromine  is  rarely  used  in  its  undiluted  condition.  When 
diluted  with  water  in  the  proportion  of  forty  minims  in  a  pint,  it  forms 
a  powerful  wash.  It  is  the  important  ingredient  in  Bibron's  antidote 
to  rattlesnake  poison,  which  is  made  by  dissolving  three  hundred  grains 
of  bromine  in  half  a  pint  of  diluted  alcohol,  placing  four  grains  of  potas- 
sium iodide  and  two  grains  of  corrosive  mercuric  chloride  in  a  mortar; 
adding  sufficient  of  the  solution  to  dissolve  the  salts,  and  mixing  it 
with  the  rest  of  the  solution.  The  utmost  care  should  be  exercised  in 
handling  bromine :  the  vapor  not  only  attacks  the  eyes  and  nostrils, 
but  renders  the  air  irrespirable.  It  acts  on  metallic  surfaces,  and  may 
ruin  balances  if  permitted  to  remain  in  contact  with  them. 


LIQUOR  BROMI.   N.  F.     Solution  of  Bromine 

[Liq.   Brom. — Smith's  Solution  of  Bromine] 

Metric  Old  form 

Bromine 8.3   mils  160  minima 

Potassium  Bromide 1 2.5  Qm,  228  grains 

Water,  a  sufficient  quantity, 


To  make 100  mils  4  fl.  oi. 

Dissolve  the  potassium  bromide  in  80  mils  [old  form  3}  4  fl.  oz.]  of 
water,  contained  in  a  bottle,  add  the  bromine,  and  shake  the  mixture 
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until  solution  is  effected.     Finally  add  sufficient  water  to  make  the 
product  measure  100  mils  [old  form  4  fl.  oz.]. 

Keep  the  Solution  in  glass-stoppered  bottles  in  a  dark  place. 

IODUM.  U.S.     Iodine 

It  contains  not  less  than  99.5  per  cent,  of  I  (126.92).  Preserve  it 
in  glass-stoppered  bottles,  in  a  cool  place. 

Preparation. — Iodine  is  a  non-metallic  element  widely  distributed 
in  nature.  It  was  formerly  exclusively  obtained  from  kelp  or  varec, 
the  ashes  of  certain  sea-weeds.  In  addition  to  this  source,  it  is  now 
made  from  the  mother  liquors  obtained  from  the  crystallization  of 
sodium  nitrate  in  South  America.  These  contain  the  iodine  in  the  form 
of  sodium  iodide  and  sodium  iodate.  The  iodides  are  decomposed  by 
chlorine,  iodine  being  set  free,  while  the  iodine  from  the  iodates  is  pre- 
cipitated by  treatment  with  acid  sodium  sulphite.  The  liquid  obtained 
by  lixiviating  kelp  contains  the  iodine  as  sodium  iodide  and  potassium 
iodide.  A  concentrated  solution  of  the  impure  iodide  is  treated  with 
sulphuric  acid,  then  distilled  with  manganese  dioxide;  the  separated 
iodine  condenses  in  a  series  of  glass  or  earthenware  receivers. 

2NaI   4-   2H2S04  4-  Mn02   =    Ia  +  MnS04  +  Na2S04  4-  2H20 

Sodium  Sulphuric  Manganese        Iodine       Manganese  Sodium  Water 

Iodide  Acid  Dioxide  Sulphate  Sulphate 

Iodine  of  excellent  quality  is  now  readily  obtained;  the  presence 
of  a  small  quantity  of  water,  however,  is  often  noticed. 

Tests  for  Iodine  and  Iodid 

1.  A  dark  blue  color  (fading  upon  the  application  of  heat)  is  pro- 
duced when  iodine  is  brought  in  contact  with  starch  mucilage. 

2.  An  iodide  is  detected  by  first  liberating  the  iodine  by  adding  a 
little  chlorine  water  and  then  using  starch  mucilage;  or  if  carbon  disul- 
phide  is  added,  the  iodine  dissolves  in  it. 

3.  Silver  nitrate  produces  with  a  solution  of  an  iodide  a  yellowish- 
white  precipitate  of  silver  iodide,  which  is  insoluble  in  nitric  acid  and 
but  slightly  soluble  in  ammonia  water. 

4.  A  yellow  precipitate  of  lead  iodide  is  produced  by  adding  a  solu- 
tion of  lead  salt  to  a  neutral  solution  of  an  iodide. 

5.  A  red  precipitate  of  mercuric  iodide  is  produced  by  adding  a 
solution  of  mercuric  chloride  to  a  neutral  solution  of  an  iodide. 

Official  Description. —  It  occurs  as  heavy,  bluish-black,  brittle,  rhombic  plates, 
having  a  metallic  luster. 

Odor  and  Taste. — It  has  ti  distinctive  odor,  and  a  sharp  and  acrid  taste. 

Specific  Oravity.     About  4.G6  at  17°  C.  (62.6°  F.). 

Tests  for  Identity.  —  Iodine  imparts  a  deep  brown,  evanescent  stain  to  the  skin,  and 
■lowly  destroys  vegetable  colors.  Iodine  volatilises  slowly  at  ordinary  temperatures. 
When  heated  to  about  lire.  (287.2°  I'.i,  it  fuses  and  is  gradually  dissipated  in  the 
form  of  a  purple  vapor,  Leaving  not  more  than  0.06  per  cent,  of  residue. 

Solubility.  One  Una.  of  Iodine  dissolves  in  2950  mils  of  water.  12.5  mils  of  alcohol, 
m»  mils  of  glycerin,  and  m  4  mils  of  carbon  disulphide  at  ~.r>°  C.  (77 '  F.);  freely  eoluhlc 
in  chloroform,  ether,  or  aqueous  solutions  of  iodides;  its  solution  in  alcohol  or  in  an 
aqueous  solution  of  potassium  iodide  has  a  reddish-brown  color;  its  diluted  solution 
in  chloroform  or  i  arbon  disulphide  lias  a  violet  color. 

a<i.i  taroh  l  B  to  b  saturated  aqueous  solution  of  Iodine;  a  blue  color  is  produced. 
On  boding  the  mixture  the  color  is  discharged  but  reappears  as  it  cools,  unless  it  has 
been  subjected  to  long  continued  boiling. 
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Impurities  and  Tests  for  Impurities. — Moisture. — A  solution  of  Iodine  in  chloro- 
form is  transparent. 

To  determine  the  presence  of  cyanogen,  chlorine  or  bromine,  proceed  as  follows: 

Cyanogen  Iodide. — Triturate  0.5  Gm.  of  finely  powdered  Iodine  with  20  mils  of  distilled 
water  and  filter  the  solution.  To  one-half  of  the  filtrate  carefully  add  tenth-normal 
sodium  thiosulphate  V.S.  until  the  solution  is  just  decolorized.  Then  add  a  few  drops 
of  ferrous  sulphate  T.S.,  and  subsequently  a  little  sodium  hydroxide  T.S.,  and  heat 
the  mixture  gently.  On  now  adding  a  slight  excess  of  hydrochloric  acid,  the  liquid 
does  not  become  blue. 

Chlorine  or  Bromine. — To  the  other  half  of  the  aqueous  filtrate,  in  a  test  tube,  add  a 
slight  excess  of  silver  nitrate  T.S.,  shake  the  liquid  actively,  allow  the  precipitate  to 
subside,  and,  having  poured  off  the  clear,  supernatant  liquid  completely,  shake  the 
precipitate  with  a  mixture  of  1  mil  of  ammonia  water  and  9  mils  of  distilled  water,  and 
filter.  On  adding  a  slight  excess  of  nitric  acid  to  the  filtrate,  not  more  than  a  slight 
opalescence  makes  its  appearance. 

Assay. — Introduce  about  0.5  Gm.  of  powdered  Iodine  into  a  tared  weighing-bottle, 
stopper,  weigh  accurately,  and  add  1  Gm.  of  potassium  iodide  dissolved  in  5  mils  of 
distilled  water.  Dilute  this  solution  with  distilled  water  to  about  50  mils  and  titrate 
with  tenth-normal  sodium  thiosulphate  V.S.,  starch  T.S.  being  used  as  indicator.  It 
shows  not  less  than  99.5  per  cent,  of  I. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.012692  Gm. 
of  I.  Each  gramme  of  Iodine  corresponds  to  not  less  than  78.4  mils  of  tenth-normal 
sodium  thiosulphate  V.S. 

U.  S.  P.  Preparations. — Liquor  Iodi  Compositus;  Pilulse  Ferri  Iodidi;  Syrupus 
Ferri  Iodidi;  Tinctura  Iodi;  Unguentum  Iodi. 

N.  F.  Preparations. — Collodium  Iodi;  Linimentum  Ammonii  Iodidi;  Liquor  Iodi 
Phenolatus  (from  Compound  Solution);  Petroxolinum  Iodi;  Petroxolinum  Iodi 
Dilutum;  Phenolum  Iodatum;  Sulphuris  Iodidum;  Syrupus  Calcii  Iodidi;  Syrupus 
Ferri  etMangani  Iodidi;  Syrupus  Iodotannicus ;  Tinctura  Iodi  Decolorata;  Tinctura 
Iodi  Fortior. 

Iodine  is  closely  related  chemically  to  bromine  and  chlorine.  Its 
combination  with  hydrogen  (hydriodic  acid)  is  official  in  the  form  of 
a  diluted  acid  of  from  9.5  to  10.5  per  cent,  strength  and  also  as  Syrupus 
Acidi  Hydriodici,  the  syrup  and  free  hypophosphorous  acid  preserv- 
ing it  from  decomposition.  The  iodides  are  largely  used  in  medicine. 
The  iodates,  like  the  chlorates  and  bromates,  are  produced  by  com- 
bination with  the  oxyacids  of  iodine,  iodic  and  periodic  acids.  They 
are  of  little  interest  pharmaceutically. 

Uses. — Iodine  is  very  largely  used  in  medicine.  It  excites  the  action 
of  the  absorbent  and  glandular  systems,  and  is  employed  both  inter- 
nally and  externally.  The  average  dose  is  one-twelfth  grain  (0.005  Gm.). 


LIQUOR  IODI  COMPOSITUS.  U.  S.     Compound  Solution  of  Iodine 
[Liq.  Iodi  Co. — Lugol's  Solution] 

An  aqueous  solution  containing  not  less  than  4.8  percent,  nor  more 
than  5.2  per  cent,  of  I  and  not  less  than  9.8  per  cent,  nor  more  than 
10.2  percent,  of  KI.  Preserve  the  solution  in  glass-stoppered  bottles, 
protected  from  light. 

Metrio  Old  form 

"Iodine 5  Qm.  175  grains 

Potassium  Iodide 10  Qm.  350  grains 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 00  Qm. 


oz.  av. 


Dissolve  the  iodine  and  potassium  iodide  in  a  sufficient  quantity  of 

distilled  water  to  make  the  product  weigh  100  Gm.  [old  form  8  oz.  aar.J. 

As  iodine  dissolves  sparingly  in  water,  the  potaseiuin  iodide  is 
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added  to  render  it  more  soluble.     The  solution  contains  about  3 
grains  of  iodine  in  the  fluidrachm. 

Official  Description. — A  transparent  liquid  of  a  deep  brown  color. 

Odor. — It  has  an  odor  of  iodine. 

Tests  for  Identity. — A  drop  of  the  Solution  when  added  to  1  mil  of  starch  T.S., 
diluted  with  10  mils  of  water,  produces  a  deep  blue  color. 

Assay  for  Potassium  Iodide. — Evaporate  in  a  tared,  porcelain  dish  on  a  water  bath 
about  5  mils  of  Compound  Solution  of  Iodine,  accurately  weighed  in  a  stoppered  weigh- 
ing-bottle, repeatedly  moisten  the  residue  with  distilled  water  and  re-evaporate  until 
it  becomes  white.  It  leaves  a  residue  of  not  less  than  9.8  per  cent,  nor  more  than  10.2 
per  cent,  of  a  salt  which  responds  to  the  tests  for  identity  and  purity  under  Potassii 
Iodidum. 

Assay  for  Iodine. — Dilute  about  10  mils  of  Compound  Solution  of  Iodine,  accurately 
weighed  in  a  stoppered  weighing-bottle,  with  25  mils  of  distilled  water  and  titrate  with 
tenth-normal  sodium  thiosulphate  V.S.,  starch  T.S.  being  used  as  indicator.  It  shows 
not  less  than  4.8  per  cent,  nor  more  than  5.2  per  cent,  of  I. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.012692  Gm. 
of  I.  Each  gramme  of  Compound  Solution  of  Iodine  corresponds  to  not  less  than  3.8 
mils  nor  more  than  4.1  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — This  Solution  affords  an  efficient  means  of  administering 
iodine  internally.  It  is  given  in  three  minim  (0.2  mil)  doses,  and,  to 
prevent  gastric  irritation,  it  must  be  largely  diluted. 

SYRUPUS  ACIDI  HYDRIODICI.    U.  S.    Syrup  of  Hydriodic  Acid 

This  is  a  syrupy  liquid  containing  from  1.3  to  1.45  Gm.  of 
hydriodic  acid  [HI;  127.93]  and  having  the  specific  gravity  1.215 
(see  page  327).  It  is  prepared  officially  by  mixing  125  mils  of  diluted 
hydriodic  acid  with  300  mils  of  distilled  water  and  575  mils  of  syrup. 

The  object  of  this  preparation  is  to  furnish  an  agreeable  mode  of 
administering  hydriodic  acid,  and  also  a  liquid  which  will  be  reasonably 
stable.  Hydriodic  acid,  HI,  is  easily  decomposed  in  simple  aqueous 
solution  (unless  protected  by  hypophosphorous  acid  as  in  the  official 
process),  free  iodine  being  liberated,  and  if  taken  internally,  when  in 
this  condition,  serious  results  might  follow.  This  Syrup  is  best  made 
extemporaneously,  for,  upon  standing,  the  sugar  becomes  caramelized 
through  contact  with  the  free  acid.  Syrup  of  hydriodic  acid  was  for- 
merly made  by  passing  hydrogen  sulphide  through  an  alcoholic  solu- 
tion of  iodine  (see  U.  S.  P.  1880).  The  chemical  reaction  which  takes 
place  may  be  expressed  as  follows : 

41  +  2H2S  =  4HI  +  2S 

Iodine     Hydrogen    Hydriodio   Sulphur 
Sulphide  Acid 

Official  Description. — A  transparent,  colorless,  or  not  more  than  palo  straw-colored, 
syrupy  liquid. 

Odor  and  Taste. — Odorless,  and  having  a  sweet,  and  acidulous  taste. 

Specific  Oravity.— About  1.215  at.  25°  C.  (77°  F.). 

Tests  for  Identity. — Mix  5  mils  of  Syrup  of  Hydriodic  Acid  with  a  few  drops  of 
starch  T.S.  and  add  three  drops  of  chlorine  water;  the  liquid  acquires  a  deep  blue  color. 

Impurities  and  Tests  for  Impurities.  —/><-,•  Iodine.  —No  bluu  color  is  produced  in 
the  Syrup  by  starch  T.S.  alone. 

Assay. — Introduce  exactly  25  mils  of  Syrup  of  Hydriodic  Acid  into  a  flask,  dilute 
it  with  100  mils  of  distilled  water,  add  40  mils  of  tenth-normal  silver  nitrate  V.S.,  agitate 
the  mixture,  add  6  mi's  of  diluted  nitric  acid  and  2  mils  of  ferric  ammonium  sulphate 
I  -  ind  titrate  with  tenth  normal  potassium  sulphocyanate  V.S.  It  shows,  in  each 
100  mils,  not  less  than   1.3  Cm.  nor  more  than   1.48  Cm.  of  HI. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.012793  Gm.  of  HI. 

Uses. — Syrup  of  hydriodic  acid  is  used  as  an  alterative.  The  dose 
is  twenty  to  .iixty  minims  (1.3  to  4  mils). 
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LIQUOR  IODI  PHENOLATUS.  N.  F.     Phenolated  Solution  of  Iodine 
[Liq.  Iod.  Phenol. — Liquor  Iodi  Carbolatus,  N.  F.  III.    Carbolized  Solu- 
tion of  Iodine     Boulton's  Solution     French  Mixture] 

Metric  Old  form 

Compound  Solution  of  Iodine 15  mils  230  minims 

Liquefied  Phenol 6  mils  92  minims 

Glycerin 165  mils  5  fl.  oi.  135  min 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  liquefied  phenol  with  the  compound  solution  of  iodine,  add 
the  glycerin  and  sufficient  water  to  make  the  product  measure  1000 
mils  [old  form  2  pints].  Then  expose  the  liquid  to  sunlight  until  it  has 
become  colorless. 


QUESTIONS  ON  PREPARATIONS  OF  THE  HALOGENS 

What  is  meant  by  the  term  "halogen''?    (See  page  679.) 

What  four  elements  are  called  "halogens"? 

Describe  chlorine.    Give  its  symbol  and  molecular  weight. 

What  is  its  specific  gravity? 

What  is  its  most  characteristic  property? 

What  is  its  principal  use,  and  how  is  it  generally  employed? 

What  is  its  principal  hydrogen  compound? 

What  are  its  compounds  with  metals  and  bases  termed? 

When  combined  with  oxygen,  what  are  its  compounds  with  metals  and  bases 

termed? 
How  may  chlorides  in  solution  or  hydrochloric  acid  be  recognized? 
How  may  chlorates  be  recognized? 
What  is  chlorinated  lime?    Give  its  Latin  name. 
How  much  available  chlorine  should  it  contain? 
How  is  it  prepared?    How  preserved? 
What  is  a  popular  name  for  it? 
What  are  the  tests  for  identity? 

What  are  the  official  Latin  and  English  titles  for  Labarraque's  solution? 
How  much  chlorine  should  it  contain? 
How  is  it  prepared? 
For  what  is  it  used? 
What  is  Carrel-Dakin  solution?     What  per  cent,  of  sodium  hypochlorite  should  it 

contain? 
What  is  compound  solution  of  chlorine?    What  is  the  synonym? 
What  amount  of  the  gas  should  it  contain? 
What  substances  does  it  contain  besides  chlorine  gas? 
Explain  the  reaction  which  takes  place  in  its  production. 
How  is  chlorine  water  prepared  for  the  U.  S.  P.  reagents?    What  advantage  has 

chlorine  water  made  by  this  method? 
What  are  the  uses  of  chlorine  water? 
How  may  chlorine  be  conveniently  used  as  a  disinfectant? 
What  is  Javelle  water? 

In  what  manner  does  it  differ  from  Labarraque's  solution? 
Give  the  symbol  and  atomic  weight  of  bromine. 
Where  is  it  obtained,  and  how  is  it  prepared? 
Describe  the  process. 

What  is  bittern,  and  what  does  it  contain? 
What  is  the  character  of  the  vapor  of  bromine? 
What  is  its  combination  with  hydrogen  called? 
44 
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What  arr  its  salts  called? 

What  arc  the  tests  for  bromine? 

What  is  its  specific  gravity? 

How  may  the  presence  of  iodine  be  detected? 

What  is  its  medicinal  use? 

What  is  "Bibron's  antidote"  to  rattlesnake  poison? 

Why  should  the  utmost  care  be  taken  in  handling  bromine? 

Name  the  N.  F.  preparations  in  which  it  is  used. 

What  is  Smith's  solution  of  bromine? 

Give  the  symbol  and  atomic  weight  of  iodine. 

How  was  it  formerly  obtained,  and  how  is  it  now  obtained? 

Explain  the  reaction  which  takes  place  in  its  production. 

What  tests  may  be  used  to  detect  iodine  or  iodides? 

How  soluble  is  iodine  in  alcohol? 

How  may  the  following  impurities  be  detected?   Moisture;  cyanogen  iodide;  more 

than  traces  of  chlorine  or  bromine. 
In  what  form  is  its  combination  with  hydrogen  official? 
Name  the  U.  S.  P.  and  N.  F.  preparations. 
What  is  its  use  in  medicine? 

Give  the  formula  for  compound  solution  of  iodine. 
What  is  its  official  name  and  synonym? 
How  much  iodine  does  a  fluidounce  of  the  solution  contain? 
What  is  the  object  of  using  potassium  iodide  in  this  preparation? 
How  is  it  used  medicinally,  and  what  is  the  dose? 
What  is  Boulton's  solution? 


CHAPTER    XXXV 

SULPHUR  AND   PHOSPHORUS 

S;  32.07.    P;  31.04. 

These  two  elements  furnish  many  important  compounds  to  medi- 
cine. Thejr  present  several  analogies,  both  physically  and  chemi- 
cally. 

Sulphur  S;  32.07 

Sulphur  is  found  uncombined  in  Sicily  and  in  other  parts  of  the 
world.  Vast  deposits  of  sulphur  have  recently  been  successfully  worked 
in  the  vicinity  of  Charles  Lake,  Louisiana,  U.  S.  A.  An  ingenious 
method,  devised  by  H.  Frasch,  has  here  been  introduced  whereby  the 
sulphur,  from  a  depth  of  about  400  feet,  is  brought  to  the  surface  in  a 
molten  condition  by  forcing  superheated  water,  under  pressure,  at  a 
temperature  of  about  155°  C.  (311°  F.),  down  the  bored  well,  through 
an  iron  pipe.  The  heat  melts  the  sulphur  deposit  and  the  molten  sul- 
phur rises  through  smaller,  enclosed  tubes.  In  order  to  bring  the  melted 
sulphur  to  the  surface,  heated  air  is  forced  into  it,  thus  raising  the 
specific  gravity  and  causing  it  to  rise  to  the  surface  without  pumps. 
Here  the  melted  sulphur  is  collected  in  large  wooden  boxes  and  allowed 
to  solidify.  The  sulphur  from  this  source  is  of  exceptional  quality, 
showing  from  99  to  99.6  percent,  pure  sulphur.  In  the  form  of  sul- 
phates and  sulphides  sulphur  is  widely  distributed.  The  sulphur  found 
in  Sicily  is  prepared  for  use  by  fusing  it,  allowing  it  to  stand  to  peri  it 
the  earthy  impurities  to  settle,  and  then  pouring  it  into  cylindric.  I 
moulds.    The  sulphur  in  cylinders  is  termed  roll  sulphur. 

Large  quantities  of  sulphur  are  also  obtained  as  by-products  from 
the  Leblanc  soda  process  and  from  gas  works. 

Three  forms  of  sulphur  are  official  in  the  U.  S.  P., — sublimed, 
washed,  and  precipitated  sulphur. 

Sulphur  forms  with  hydrogen  an  offensive  gas,  which  is  known  offi- 
cially as  hydrogen  sulphide,  H2S.  It  is  also  termed  sulphuretted  hydro- 
gen and  hydrosulphuric  acid.  The  formula  for  its  preparation  will  be 
found  under  "Tests,"  (see  chapter  LXII).  It  is  used  for  proving  the 
presence  or  absence  of  certain  metallic  salts,  lead,  bismuth,  antimony, 
copper,  mercury,  zinc,  etc.,  with  which  it  produces  characteristic 
precipitates.  Sulphides  are  compounds  of  elements  with  sulphur  and 
may  be  viewed  as  salts  of  hydrosulphuric  acid.  Some  of  the  sulphides 
are  analogous  to  acids,  others  to  bases;  and  these  different  sulphides, 
by  combining  with  one  another,  form  compounds,  which,  from  their 
analogy  to  salts,  were  called  by  Berzelius  sulpho-salts.  It  forms  with 
oxygen  four  oxides,  disulphur  trioxide,  S203,  sulphur  dioxide  (sul- 
phurous anhydride),  S02,  sulphur  trioxide  (sulphuric  anhyd 
S03,  and  sulphur  heptoxide  (persulphuric  anhydride),  S»07.  The 
second  and  third  of  these  oxides,  by  their  union  with  water,  form  sul- 
phurous acid,  H2S03;  and  sulphuric  acid,  H3S04  respectively,     These 
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are  considered  in  the  chapter  on  inorganic  acids.  The  fourth  oxide 
also  forms  an  acid  on  combination  with  water  called  persulphuric  acid, 
HaS3Oe,  but  it  is  of  little  importance.  There  is  also  known  hyposul- 
phurous  acid,  HaS02,  the  corresponding  oxide  of  which  is  not  known, 
and  thiosulphuric  acid  (frequently  known  as  hyposulphurous  acid), 
H2S203,  and  a  series  of  acids,  H2S206,  H2S306,  H2S406,  and  H2S506, 
known  as  the  thionic  series.  Sulphurous  acid  forms  with  bases  salts 
which  are  termed  sulphites.  The  salts  similarly  produced  from  sul- 
phuric acid  are  termed  sulphates.  The  sulphates  are  much  more  im- 
portant salts.  Pharmaceutically  and  medicinally,  the  sulphites  and 
sulphates  have  totally  different  properties.  Those  official  will  be  con- 
sidered under  their  respective  bases. 


Tests  for  Sulphites  and  Sulphurous  Acid 

1.  Solution  of  barium  chloride  produces  with  sulphurous  acid  or 
a  solution  of  a  sulphite,  a  white  precipitate  of  barium  sulphite,  which 
is  soluble  in  hydrochloric  acid. 

2.  A  solution  of  a  sulphite  or  sulphurous  acid,  added  to  diluted 
sulphuric  acid  and  zinc,  liberates  hydrogen  sulphide  gas. 

3.  An  acid  solution  of  potassium  permanganate  is  decolorized  and 
deoxidized  by  sulphurous  acid. 


Tests  for  Sulphates  and  Sulphuric  Acid 

1.  A  solution  of  barium  chloride  produces  a  white  insoluble  pre- 
cipitate of  barium  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 

2.  A  soluble  salt  of  lead  produces  a  white  insoluble  precipitate  of 
lead  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 


Unofficial  Compounds  and  Preparations  of  Sulphur  and  Phosphorus 

Acidum  Hyposulphurosum,  H2SG2  Add  metallic  zinc  to  sulphurous  acid  contained  in  ■> 

Hyposulphurous  Acid  closed  vessel  and  separate  the  line  sulphite 

Acidum  Metaphosphoricum,  HPO3  Evaporate  a  solution  of  phosphoric  acid  until  the  resi- 

Metaphoaphoric  Acid  due  ceases  to  give  off  water 

Acidum  Phosphorosum,  H3PO3  Expose  phosphorus  to  moist  air  under  a  bell-Jar,  and 

Phosphorous  Acid  collect  the  heavy  white  vapor  which  falls,  in  a  vessel 

containing  water 
Acidum  Pyrophosphorosum,  H4P2O7  Precipitate  sodium  pyrophosphate  with  a  solution  of 

Pyrophosphorous  Acid  lead   acetate,   and  decompose  the  well-washed  lead 

pyrophosphate  with  hydrogen  sulphide 
Spiritus  Phosphori  Weigh  1.2  Gm.  of  phosphorus  in  a  tared  dish  contain- 

Spirit  of  Phosphorus  ing  water,   dry  it  qu.ckly  with  the  aid  of  blotting 

U.  S.  P.  1890  paper,  and  transfer  it  at  once  to  a  flask  continuing 

1000  mijs  of  absolute  alcohol.  Having  connected  the 
flask  with  an  upright  condenser,  boil  the  liquid 
gently  on  a  water-bath  until  the  phosphorus  is  dis- 
solved, cool,  and  add  enough  absolute  alcohol  to 
,  make  1000  mils      Store  in  small  dark-colored  vials 

Carbonei  Disulnhidum  Prepared  by  passing  sulphur  vapor  over  red-hot  char- 

Carbon  Disulphid".  coal  (soo  tests) 

U.  H    P    VIII 
Hydrogen  Sulphido  Made  by  acting  on  ferrous  sulphide  with  dilute  sul- 

phuric arid  (see  tests) 
Resina  Phosphorata  Melt   together,    by   the  aid   of  a  sand-bath,  in  a  dry 

Phosphorated  Rosin  bottle   having  the  nearly  exact  capacity  of  the  in- 

Phosphorctted  Flcsin  gredients,    rosin    free    from    moisture    9fi   parts   and 

phosphorus  4  parts.  Keep  the  whole  at  a  tempera- 
ture of  200°  C  (392°  F.)  until  the  phosphorus  is  dis- 
solved, cool,  and  keep  in  bottles  protected  from  light 
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SULPHUR  SUBLIMATUM.  U.  S.     Sublimed  Sulphur 
[Sulphur  Sublim. — Flowers  of  Sulphur] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99.5  per  cent,  of  S  (32.07). 

Preparation. — When  vapors  of  sulphur  are  conducted  into  a  cham- 
ber properly  cooled,  they  are  condensed  in  the  form  of  a  crystalline 
powder,  which  collects  on  the  sides  and  bottom  of  the  chamber.  The 
yellowish  powder  is  known  as  sublimed  sulphur,  or  flowers  of  sulphur. 
Ground  roll  sulphur  is  sometimes  sold  as  "flour  of  sulphur";  it  is  not 
equal  in  quality  to  the  official  sublimed  sulphur. 

Official   Description. — A  fine,  yellow  powder. 

Odor  and   Taste. — It  has  a  slight,  characteristic  odor,  and  a  faintly  acid  taste. 

Solubility. — Practically  insoluble  in  water  and  nearly  insoluble  in  alcohol;  it  is  slightly 
soluble  in  ether;  soluble  or  partially  soluble  in  carbon  disulphide,  chloroform,  or  olive  oil. 

Tests  for  Identity.— At  about  115°  C.  (239°  F.)  it  fuses  to  a  yellow,  mobile  fluid, 
which  upon  further  heating  becomes  dark  and  viscid.  In  the  air  it  burns  to  sulphur 
dioxide,  characterized  by  its  odor. 

Impurities  and  Tests  for  Impurities. — The  amount  of  residue  left  after  volatilizing 
or  igniting  a  weighed  portion  of  well-dried  Sublimed  Sulphur  does  not  exceed  0.5  per  cent. 

Assay. — Transfer  about  1  Gm.  of  Sublimed  Sulphur,  previously  dried  to  constant 
weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  to  a  flask  containing 
50  mils  of  a  10  per  cent,  solution  of  potassium  hydroxide.  Boil  the  mixture  until  the 
liquid  is  of  a  transparent,  golden-yellow  color  and  then  dilute  it  with  distilled  water  to 
make  a  volume  of  exactly  250  mils.  Oxidize  25  mils  of  this  diluted  solution  by  the 
addition  of  solution  of  hydrogen  dioxide  in  excess  (using  about  50  mils),  and  heat  on  a 
water  bath  for  thirty  minutes.  Then  acidulate  the  liquid  with  hydrochloric  acid,  and 
dilute  it  with  100  mils  of  distilled  water.  Now  heat  it  to  boiling  and  add  hot  barium 
chloride  T.S.,  in  small  portions,  to  the  resulting  liquid  until  no  further  precipitation 
takes  place.  Heat  this  mixture  on  a  water  bath  for  thirty  minutes,  collect  the  resulting 
precipitate  on  a  filter,  wash,  dry,  ignite,  and  weigh  the  barium  sulphate.  Carry  out  a 
blank  determination,  using  the  same  amount  of  all  of  the  reagents  but  omitting  the 
Sulphur,  and  before  making  the  final  calculation  deduct  the  amount  of  barium  sulphate 
thus  obtained  from  that  obtained  in  the  assay.  It  shows,  in  the  dried  product,  not  less 
than  99.5  per  cent,  of  S. 

Each  gramme  of  Sublimed  Sulphur,  previously  dried,  corresponds  to  not  less  than 
7.243  Gm.  of  barium  sulphate. 

U.  S.  P.  Preparations. — Sulphur  Lotum;  Sulphur  Praecipitatum;  Unguentum 
Sulphuris. 

N.  F.  Preparations. — Liquor  Calcis  Sulphuratae;  Petroxolinum  Sulphuratum; 
Petroxolinum  Sulphuratum  Compositum;  Unguentum  Sulphuris  Alkalinum;  Un- 
guentum Sulphuris  Compositum. 

Uses. — Sublimed  sulphur  is  given  internally  as  a  laxative  and  dia- 
phoretic, in  doses  of  from  one  to  three  drachms  (4  to  12  Gm.).  It  is 
often  combined  with  potassium  bitartrate  and  administered  to  chil- 
dren mixed  with  honey  or  molasses.  The  National  Formulary  contains 
a  formula  for  a  troche  in  which  sulphur  and  potassium  bitartrate  are 
combined.  In  diphtheritic  croup  it  is  sometimes  used  to  remove  the 
exudation  by  insufflation;  externally,  it  is  used  as  an  ointment  in  scabies 
and  other  skin  diseases. 

SULPHUR  LOTUM.  U.S.     Washed  Sulphur 
[Sulphur  Lot.] 

Washed  Sulphur,  when  dried  to  constant  weight  in  a  desiccator  over 
sulphuric  acid,  contains  not  less  than  99.5  per  cent,  of  S  (32.07). 

Metrio  Old  form 

♦Sublimed  Sulphur 100  0m.  lfl      oi.  ar. 

Ammonia  Water 10  mils  1H  fl.  o». 

Water,  a  sufficient  quantity. 
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Pass  the  sublimed  sulphur  through  a  No.  30  sieve,  mix  it  thoroughly 
with  100  mils  [old  form  1  pint]  of  water,  add  the  ammonia  water  and 
set  the  mixture  aside  for  three  days  in  a  closed  vessel,  agitating  occa- 
sionally. Then  add  100  mils  [old  form  1  pint]  of  water,  transfer  the 
mixture  to  a  strainer,  and  wash  the  sulphur  with  water  until  the  wash- 
ings cease  to  impart  a  blue  color  to  red  litmus  paper.  Then  allow  it  to 
drain,  press  the  residue  strongly,  dry  it  rapidly  at  a  moderate  heat  in 
a  drying  closet,  pass  it  through  a  No.  30  sieve,  and  keep  it  in  well- 
closed  containers. 

Sublimed  Sulphur  is  frequently  contaminated  with  small  quanti- 
ties of  sulphurous  acid  and  other  impurities,  and  the  object  of  the  am- 
monia in  the  above  process  is  to  neutralize  any  acid  that  may  be  present, 
the  ammonium  sulphate  being  subsequently  washed  out,  and  also  to 
wash  out  any  impurity  of  arsenic  sulphide. 

Official  Description. — A  fine,  yellow  powder. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste. 

Solubility  and  Tests  for  Identity. — It  responds  to  the  solubility  and  identity  tests 
under  Sulphur  Sublimatum. 

Impurities  and  Tests  for  Impurities. — Acid  or  Alkali. — Agitate  2  Gm.  of  Washed 
Sulphur  with  10  mils  of  distilled  water  and  filter;  the  filtrate  is  neutral  to  litmus. 

Residue. — The  amount  of  residue  left  after  volatilizing  or  igniting  a  weighed  portion 
of  dried  Washed  Sulphur  does  not  exceed  0.5  per  cent. 

Arsenic. — Digest  0.5  Gm.  of  Washed  Sulphur  for  three  hours  with  10  mils  of  ammonia 
water,  filter  the  liquid,  and  evaporate  the  clear  filtrate  to  dryDess  on  a  water  bath. 
Then  add  1  mil  of  nitric  acid,  and  again  evaporate  to  dryness.  This  residue  meets  the 
requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — When  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid  and  assayed 
by  the  method  under  Sulphur  Sublimatwn,  it  shows,  in  the  dried  product, — not  less  than 
99.5  per  cent,  of  S. 

Each  gramme  of  Washed  Sulphur,  previously  dried,  corresponds  to  not  less  than 
7.243  Gm.  of  barium  sulphate. 

U.  S.  P.  Preparation. — Pulvis  Glycyrrhizae  Compositus. 

N.  F.  Preparations. — Sulphuris  lodidum;  Trochisci  Sulphuris  et  Potacsii  Bitar- 
tratis. 

Uses. — Washed  sulphur  is  preferred  to  sublimed  sulphur  for  internal 
administration;  the  small  quantity  of  sulphurous  acid  present  in  the 
latter  sometimes  produces  griping.  The  dose  is  from  one  to  three 
drachms  (4  to  12  Gm.). 


SULPHUR  PR/ECIPITATUM.  U.  S.     Precipitated  Sulphur 
[Sulphur  Praec. — Lac  Sulphuris        Milk  of  Sulphur] 

Precipitated  Sulphur,  when  dried  to  constant  weight  in  a  desiccator 
over  sulphuric  acid,  contains  not  less  than  00.5  per  cent,  of  S  (32.07). 


*Sublimcd  Sulphur 

Calcium  Oxide        

Hydrochloric  Acid, 

Water,  each,  a  sufficient  quantity. 


Metric 

Old  form 

loo  (1m. 
50  Om. 

16  oi.  av. 
8  oi.  av. 

Shake  the  calcium  oxide,  and  mix  it  thoroughly  with  500  mils  [old 
form  5  pints]  of  water.  Add  the  sublimed  sulphur,  previously  sifted, 
and,  after  thorough  mixing,  add  L000  mils  [old  form  10  pints]  of  water 
and  boil  the  mixture  in  a  porcelain  or  glass  vessel  during  one  hour, 
stirring  or  agitating  the  mixture  very  frequently,  and  replacing  the 
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water  lost  by  evaporation.  Then  cover  the  vessel,  and  permit  the  con- 
tents to  cool  and  become  clear  by  subsidence.  Carefully  draw  off  the 
clear  solution,  and  filter  the  remainder.  To  the  united  liquids  add 
gradually  and  with  constant  stirring  hydrochloric  acid  previously 
diluted  with  an  equal  volume  of  water,  until  the  liquid  is  nearly  neutral- 
ized but  still  retains  an  alkaline  reaction  and  a  yellow  color.  Collect 
the  precipitate  on  a  strainer,  and  wash  it  until  the  washings  are  neutral 
to  litmus  and  cease  to  give  a  precipitate  upon  the  addition  of  ammo- 
nium oxalate  T.S.  Then  dry  the  product  rapidly,  and  keep  it  in  well- 
closed  containers. 

In  the  above  process  the  lime  and  sulphur  react  so  as  to  form  soluble 
polysulphides  of  calcium.     The  reaction  is  usually  given  as  follows: 

6S2  +  3Ca(OH)2  =  2CaS5  +  CaS203  +  3H20 

Sulphur  Calcium  Calcium  Calcium  Water 

Hydroxide         Pentasulphide     Thiosulphate 

On  the  addition  of  hydrochloric  acid,  the  sulphur  is  precipitated: 
2CaS5  +  CaS203  +  6HC1  =  3CaCI2  +  6S2  +  3H20 

Calcium  Calcium      Hydrochloric     Calcium         Sulphur       Water 

Pentasulphide  Thiosulphate  Acid  Chloride 

In  some  processes  sulphuric  acid  is  used  instead  of  hydrochloric 
acid,  and  calcium  sulphate  is  precipitated  with  the  sulphur.  This 
furnishes  an  inferior  product,  and  should  not  be  confused  with  the 
official  product.  In  carrying  out  this  process  it  is  important  to  follow 
the  official  instructions  exactly.  If  the  mixture  is  boiled  longer  than 
one  hour,  soluble  polysulphides  are  formed  and  the  final  yield  is 
lessened.  If  the  hydrochloric  acid  is  added  in  excess,  the  precipitated 
sulphur  becomes  coarse  and  much  reduced  in  quantity,  while  at  the 
same  time  arsenic,  if  present,  would  be  precipitated. 

Official  Description. — A  fine,  amorphous  powder,  of  a  pale  yellow  color. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility  and  Tests  for  Identity. — It  responds  to  the  solubility  and  identity  tests 
under  Sulphur  Sublimatum.  It  is  more  readily  and  completely  soluble  in  carbon  disul- 
phide  than  other  forms  of  sulphur. 

Impurities  and  Tests  for  Impurities. — Acid  or  Alkali. — Agitate  2  Gm.  of  Precipitated 
Sulphur  with  10  mils  of  distilled  water  and  filter;  the  filtrate  is  neutral  to  litmus. 

Residue. — The  amount  of  residue  left  after  volatilizing  or  igniting  a  weighed  portion 
of  dried  Precipitated  Sulphur  does  not  exceed  0.3  per  cent. 

Arsenic. — Digest  1  Gm.  of  Precipitated  Sulphur  for  three  hours  with  10  mils  of  am- 
monia water  and  filter  the  liquid.  Evaporate  the  clear  filtrate  to  dryness  on  a  water 
bath,  add  1  mil  of  nitric  acid,  and  again  evaporate  to  dryness.  This  residue  meeta 
the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — When  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid  and 
assayed  by  the  method  under  Sulphur  Sublimatum,  it  shows,  in  the  dried  product,  not 
less  than  99.5  per  cent,  of  S. 

Each  gramme  of  Precipitated  Sulphur,  previously  dried,  corresponds  to  not  less  than 
7.243  Gm.  of  barium  sulphate. 

N.  F.  Preparations. — Pasta  Betanaphtholis;  Pasta  Zinci  Sulphurata. 

Uses. — Precipitated  sulphur  is  much  to  be  preferred  to  the  other 
forms  in  liquid  mixtures,  as  the  particles  are  lighter  and  more  easily 
suspended;  the  ointments  made  with  it  are  smoother  than  those  made 
with  sublimed  sulphur.  The  dose  is  from  one  to  three  drachms  (4  to 
12  Gm.). 
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SULPHURIS  IODIDUM.   N.  F.     Sulphur  Iodide 

(U.  S.  P.  VIII) 
[Sulphur.   Iod.] 

Metric  Old  form 

Washed  Sulphur 20  Gm.  60  grains 

Iodine 80  Gm.  240  grains 

Mix  the  sulphur  and  iodine  thoroughly  by  trituration;  introduce  the 
mixture  into  a  flask,  close  the  orifice  loosely,  and,  by  means  of  a  water 
bath,  gradually  apply  a  heat  not  exceeding  60°  C.  (140°  F.)  and  occa- 
sionally agitate  until  the  ingredients  combine  and  become  of  a  uniformly 
dark  color  throughout.  Then  increase  the  heat  to  the  boiling  point 
of  water,  so  as  to  fuse  the  mass.  Should  any  iodine  sublime  and  con- 
dense on  the  glass,  incline  the  flask  so  as  to  combine  the  iodine  with 
the  fused  mass,  and  then  pour  the  latter  upon  a  porcelain  plate  or  other 
suitable  cold  surface.  When  it  is  cold,  break  the  product  into  pieces 
of  suitable  size,  and  keep  them  in  a  glass-stoppered  bottle,  in  a  cool 
place. 

This  compound  represents  one  of  the  instances  of  the  direct  chem- 
ical union  of  two  elements,  heat  being  the  only  agent  used  to  effect 
the  combination;  it  is  sometimes  called  subiodide  of  sulphur,  or  iodine 
disulphide,  S2I2.  There  are  some  doubts,  however,  as  to  its  being  a 
definite  chemical  compound. 

As  it  is  readily  decomposed  when  exposed  to  air,  it  should  be  kept 
in  tightly  closed  bottles. 

Official  Description. — It  occurs  in  brittle  masses  having  a  crystalline  fracture  and  a 
grayish-black,  metallic  luster. 

Odor  and  Taste. — It  has  the  odor  of  iodine  and  a  somewhat  acrid  taste. 

Solubility. — Almost  insoluble  in  water;  soluble  in  about  60  parts  of  glycerin;  very 
soluble  in  carbon  disulphide.  Alcohol,  ether,  or  an  aqueous  solution  of  potassium  iodide 
dissolves  the  iodine,  leaving  the  sulphur.  Continued  boiling  with  water  vaporizes  all 
of  the  iodine,  leaving  about  20  per  cent,  of  sulphur  as  a  residue. 

Tests  for  Identity. — On  exposing  sulphur  iodide  to  the  air,  it  gradually  loses  iodine. 
On  heating  it,  some  iodine  sublimes  at  first;  at  a  somewhat  higher  temperature  a  subli- 
mate is  formed,  containing  both  iodine  and  sulphur.  At  a  still  higher  temperature,  it 
is  almost  completely  volatilized,  leaving  only  a  trace  of  residue. 

Assay. — Mix  0.5  Gm.  of  finely  powdered  Sulphur  Iodide  with  1  Gm.  of  potassium 
iodide,  and  dissolve  the  mixture  in  20  mils  of  distilled  water  (the  sulphur  separating) ; 
not  less  than  28  mils  of  tenth-normal  sodium  thiosulphate  V.S.  is  required  for  complete 
decoloriration  of  the  mixture,  starch  T.S.  being  used  as  an  indicator. 

Uses. — Sulphur  Iodide  is  principally  used  externally  in  skin  diseases 
in  the  form  of  an  ointment. 


PHOSPHORUS.   U.S.      Phosphorus 
[Phosphor.] 

Phorphorus  [P  =  31.04]  must  be  carefully  preserved  under  water,  in 
strong,  well-closed  containers,  in  a  secure  and  moderately  cool  place, 
protected  from  light. 

Preparation. — Phosphorus  is  a  non-metallic  element.  It  is  prepared 
chiefly  by  one  of  two  methods.  By  the  first  of  these,  bone  black,  after 
086  .vs  a  decoloriser  in  industrial  processes,  chiefly  sugar  refining,  is 
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burned  in  the  air  to  bone  ash,  which  consists  chiefly  of  tertiary  calcium 
phosphate.  This  bone  ash  is  then  treated  with  sulphuric  acid  to  ob- 
tain acid  calcium  phosphate: 

Ca3(P04)2  +  2H2S04  =  2CaS04  -f-  CaH4(P04)a 

Calcium  Sulphuric  Calcium  Acid  Calcium 

Phosphate  Acid  Sulphate  Phosphate 

This  acid  calcium  phosphate  is  now  mixed  with  wood  charcoal  and 
the  mixture  heated  in  retorts  to  a  red  heat  when  calcium  metaphos- 
phate  is  formed  which,  in  turn,  as  the  heat  is  increased  to  white  heat, 
is  changed  to  tricalcium  phosphate,  carbon  monoxide  and  free  phos- 
phorus, which  distils  and  is  condensed  under  water.  The  reactions 
are  as  follows : 

CaH4(P04)2  =  2HsO  +  Ca(P03)a 

Acid  Calcium  Water  Calcium 

Phosphate  Metaphosphate 

3Ca(P03)2  +  IOC  =  10CO  +  Ca3(P04)2  +  P4 

Calcium  Carbon  Carbon  Tricalcium       Phosphorus 

Metaphosphate  Monoxide  Phosphate 

By  the  second  method,  a  mixture  consisting  of  phosphatic  minerals, 
coke  and  quartz  sand  is  heated  to  a  high  temperature  in  a  pear-shaped 
electric  furnace.  The  phosphorus  vapors  are  condensed  and  the  slag 
drawn  off  at  the  bottom,  the  process  being  continuous,  fresh  mixture 
being  constantly  added  at  the  top  of  the  furnace.  The  following  re- 
action takes  place : 

Ca3(P04)2  +  5C  +  3Si02  =  5CO  +  CaSi03  +  2P 

Tricalcium  Carbon         Silicon  Carbon  Calcium     Phosphorus 

Phosphate  Dioxide         Monoxide        Silicate 

Of  the  allotropic  forms  of  phosphorus,  red  phosphorus  is  the  most 
important.  It  was  at  one  time  considered  to  be  amorphous  but  has 
been  crystallized  in  the  hexagonal  system  and  shown  to  be  a  polymer 
of  yellow  phosphorus.  It  is  obtained  by  allowing  phosphorus  to  re- 
main for  several  days  in  an  atmosphere  of  carbon  dioxide  at  a  temper- 
ature varying  from  215°  C.  (419°  F.)  to  250°  C.  (482°  F.). 

Red  phosphorus  is  not  luminous  and  not  poisonous  until  it  is  heated 
to  280°  C.  (536°  F.),  when  it  is  converted  into  ordinary  phosphorus. 

Phosphorus  forms  with  oxygen  two  oxides, — phosphorous,  P203,  or 
phosphorous  trioxide,  and  phosphoric,  P205,  or  phosphorous  pent  oxide. 
Corresponding  to  the  last  of  these  are  three  acids,  known  as  ortho- 
phosphoric  (tribasic  phosphoric),  H3PC)4,  pyrophos}>horic,  H4P207,  and 
metaphosphoric,  HP03.  Orthophosphoric  acid  is  formed  by  dissolving 
P205  in  boiling  water,  or  by  the  action  of  nitric  acid  upon  phosphorus 
itself ;  pyrophosphoric  acid,  by  the  heating  of  the  tribasic  phosphoric 
acid  to  213°  C.  (415.4°  F.);  and  metaphosphoric  acid,  by  the  ignition 
of  the  tribasic  variety,  or  by  dissolving  P20$  in  cold  water.     Phos- 
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phorous  acid,  H3PO3,  cannot  be  formed  directly  from  phosphorous 
trioxide.  This  is  a  dibasic  acid,  containing  one  hydrogen  atom  not 
replaceable  by  metal.  Hypophosphorous  acid,  H3P02,  is  not  capable 
of  being  derived  directly  from  hypophosphorous  oxide,  but  is  prepared 
by  heating  yellow  phosphorus  with  a  concentrated  solution  of  barium 
or  calcium  hydroxide  to  produce  barium  hypophosphite  by  the  fol- 
lowing reaction: 

3Ba(OH)a  +  2P4  +  6H20  =  3Ba(H2P02)2  +  2PH3 

Barium  Phosphorus      Water  Barium  Hydrogen 

Hydroxide  Hypophosphite  Phosphide 

The  barium  is  then  precipitated  with  sulphuric  acid  and  the  hypo- 
phosphorous  acid  concentrated  in  vacuo.  It  is  monobasic,  containing 
two  hydrogen  atoms  not  replaceable  by  metal. 

Tests  for  Phosphates  and  Phosphoric  Acids 

1.  Solution  of  silver  nitrate  produces  a  yellow  precipitate  with  a 
neutral  solution  of  an  orthophosphate,  soluble  both  in  nitric  acid  and 
in  ammonia  water.  It  produces  a  white  precipitate  with  pyrophos- 
phoric  acid  or  metaphosphoric  acid. 

2.  If  albumin  is  added  to  metaphosphoric  acid,  or  to  a  solution 
of  a  metaphosphate  containing  acetic  acid,  a  white  precipitate  is  pro- 
duced. No  precipitate  occurs  if  it  is  added  to  pyrophosphoric  acid 
or  orthophosphoric  acid. 

3.  Official  test  solution  of  magnesium  (magnesia  mixture,  see  Chapter 
LXII)  produces  with  phosphoric  acid  or  a  solution  of  a  phosphate  a  pre- 
cipitate of  ammonio-magnesium  phosphate. 

4.  If  solution  of  ammonium  molybdatc  in  diluted  nitric  acid  is 
added  in  excess  to  phosphoric  acid  or  to  a  solution  of  a  phosphate  in 
nitric  acid,  and  heat  applied,  a  yellow  precipitate  of  ammonium  phos- 
phomolybdate  will  be  produced. 

5.  If  a  solution  of  barium  chloride  is  added  to  a  neutral  solution 
of  a  phosphate,  a  white  precipitate  of  barium  phosphate  is  produced, 
which  is  soluble  in  acids. 

Tests  for  Hypophosphites 

1.  When  heated,  they  evolve  spontaneously  inflammable  hydrogen 
phosphide. 

2.  An  acid  solution  of  potassium  permanganate  is  decolorized. 

3.  Prom  solution  of  mercuric  chloride,  mercury  is  precipitated  upon 
the  addition  of  a  solution  of  a  hypophosphite. 

Official  Description. — A  translucent,  Dearly  oolorlea  solid,  <>f  .1  waxy  luster,  having 
nt  ordinary  temperatures  about  t  J 1  *  -  consistence  <>f  beeswax.  By  long  keeping  the 
8iirf.-ic-  becomes  white  or  red,  and  occasionally  black, 

odor  and  Taste.     It  has  >  distinctive  and  disagreeable  <"l'>r  and  taste,  but  should  not 

fir  In   1,  ./.  ,  .-  Uion, 

Tests  for  Identity.—  When  exposed  to  the  air,  it  emits  white  fumes,  which  are  lumin- 
ou-  in  the  dark,  and  have  an  ode*  somewhal  resembling  thai  of  garlio;  on  longer  exposure 
to  the  air,  it  often  takes  fire  spontaneously.    It  melts  at  about  44°  C.  (111.2°  F.). 
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Specific  Gravity.— About  1.830  at  10°  C.  (50°  F.). 

Solubility. — One  Gm.  dissolves  in  about  400  mils  of  dehydrated  alcohol,  about  17  mils 
of  chloroform,  102  mils  of  absolute  ether,  31.5  mils  of  benzene,  and  in  O.'J  mil  of  carbon 
disulphide  at  25°  C.  (77°  F.);  sparingly  soluble  in  fixed  oils.  It  is  almost  insoluble  in 
water,  to  which  it  imparts  its  characteristic  disagreeable  odor  and  taste. 

Impurities  and  Tests  for  Impurities. — Arsenic. — Add  1  Gm.  of  Phosphorus  to  10 
mils  of  nitric  acid,  diluted  with  10  mils  of  distilled  water,  in  a  flask  having  a  capacity 
of  50  mils,  and  digest  the  mixture  at  a  gentle  heat  on  a  water  bath  until  the  Phosphorus 
is  dissolved,  passing  a  current  of  carbon  dioxide  into  the  flask  over  the  surface  of  the 
liquid  during  the  heating.  Transfer  this  solution  to  a  dish,  evaporate  it  until  nitrous 
vapors  are  no  longer  given  off,  and  then  dilute  the  solution  to  250  mils  with  distilled 
water.  One  mil  of  this  solution  meets  the  requirements  of  the  Test  for  arsenic  (see 
U.  8.  P.,  Test  No.  1,  Chapter  LXII). 

Sulphur. — Add  barium  chloride  T.S.  to  another  portion  of  the  latter  solution;  not 
more  than  a  slight  opalescence  is  produced. 

U.  S.  P.  Preparation. — Pilulae  Phosphori. 

N.  F.  Preparations. — Elixir  Phosphori;  Liquor  Phosphori;  Oleum  Phosphoratum. 

Uses. — Phosphorus  is  administered  internally,  in  doses  of  3^20 
grain  (0.0005  Gm.),  as  a  nerve  stimulant.  Its  value  in  this  connection 
depends  upon  its  being  administered  in  a  free  state.  The  oxide  of 
phosphorus,  phosphoric  acid,  does  not  have  the  same  action;  hence  all 
pharmaceutical  preparations  of  phosphorus  must  be  protected  from 
oxidation.  (See  Pilulae  Phosphori.)  In  large  doses  Phosphorus  is 
poisonous. 


LIQUOR  PHOSPHORI.  N.  F.     Solution  of  Phosphorus 
[Liq.  Phosphor. — Thompson's  Solution  of  Phosphorus] 

Metric  Old  form 

Phosphorus 0.07  Gm.  l  %  grain 

Spirit  of  Peppermint 0.50  mil  10      min. 

Glycerin 64.50  mils  2      fl.  oz.  278  min 

Dehydrated  Alcohol,  a  sufficient  quantity, 


To  make 1 00  mils  4  fl.  oi. 

Weigh  the  phosphorus  in  a  dish  containing  water,  which  should  be 
counter-balanced  after  each  trial  weighing,  dry  it  carefully  and  quickly 
with  blotting  paper  and  introduce  it  into  a  flask  containing  35  mils 
[old  form  about  1)^  fl.  oz.]  of  dehydrated  alcohol.  Into  the  neck  of  the 
flask  insert  a  perforated  cork  stopper  fitted  with  a  glass  tube  about 
50  cm.  [about  20  inches]  in  length,  to  serve  as  a  condenser.  Place  the 
flask  in  a  water  bath  and  heat  it  so  that  the  alcohol  shall  be  kept  boil- 
ing gently,  until  the  phosphorus  is  dissolved.  Allow  the  solution  to 
cool  and  then  add  the  spirit  of  peppermint  and  glycerin,  and  sufficient 
dehydrated  alcohol  to  make  the  product  measure  100  mils  [old  form 
4  fl.  oz.] 

Average  dose. — 10  minims  (0.6  mil). 
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QUESTIONS  ON  SULPHUR  AND  PHOSPHORUS 

Give  the  symbol  and  atomic  weight  of  sulphur.     (See  page  691.) 

Where  does  it  come  from,  and  how  is  it  prepared? 

What  is  roll  Bulphur? 

In  what  forms  is  sulphur  official? 

What  gas  is  formed  by  it  in  combination  with  hydrogen? 

For  what  is  this  gas  used? 

What  are  sulphides? 

What  salts  are  called  sulpho-salts  by  Berzelius? 

What  combination  does  sulphur  form  with  oxygen? 

What  do  these  oxides  form  by  their  union  with  water? 

Give  their  formulas  in  symbols. 

Whiat  is  hyposulphurous  acid? 

Is  there  an  oxide  corresponding  to  this  acid? 

What  is  thiosulphuric  acid? 

What  acids  are  known  as  the  thionic  series  of  acids? 

What  are  the  salts  which  sulphurous  acid  forms  with  bases  called,  and  what  are 

those  which  are  similarly  produced  from  sulphuric  acid? 
Which  are  more  important  salts,  sulphates  or  sulphites? 
What  are  the  tests  for  sulphites  and  sulphurous  acid?    For  sulphates  and  sulphuric 

acid? 
What  is  sublimed  sulphur? 
What  are  its  physical  properties? 

In  what  liquids  is  sulphur  soluble?    What  testa  will  identify  sublimed  sulphur? 
Name  its  official  preparations. 
How  is  it  used  medicinally,  and  what  is  the  dose? 
By  what  name  is  it  generally  known? 
What  is  "flour  of  sulphur"? 
How  is  washed  sulphur  prepared? 
What  is  the  use  of  adding  ammonia  in  washing  it? 
At  what  temperature  does  it  melt? 

How  may  impurities  of  free  acid  be  detected?    Of  arsenic? 
Why  is  washed  sulphur  preferred  for  medicinal  purposes? 
What  is  the  dose? 

In  what  official  preparations  is  it  used? 
How  is  precipitated  sulphur  prepared? 
Explain  the  reaction  that  takes  place  between  lime  and  sulphur  in  the  above 

process. 
What  would  be  the  result  if  sulphuric  acid  were  used  instead  of  hydrochloric  acid 

to  precipitate  the  sulphur? 
What  is  the  popular  name  of  this  preparation? 
What  would  be  the  result  if  an  excess  of  hydrochloric  acid  is  added  during  the 

precipitation? 
How  may  the  following  impurities  be  detected?  Free  acid;  alkalies,  nonvolatile 

residue;  arsenic. 
For  wti.d  uses  is  precipitated  sulphur  preferable  to  other  forms  of  sulphur? 
Name  its  official  preparations. 
What  is  the  dosef 

How  is  sulphur  iodide  prepared? 

What  is  it,  called  chemically? 

Is  it  a  definite  chemical  compound? 

What  tost  will  indicate  its  identity? 

What  is  its  use? 

Phosphorus — Give  symbol  and  atomic  weight. 

What  is  phosphorite,  and  how  is  it  prepared? 

How  is  arid  calcium  phosphate  obtained? 

Explain  the  reaction  which  takes  place  in  its  formation. 

How  is  red  phosphorus,  or  amorphous  phosphorus,  obtained? 

What  are  its  peculiar  properties? 

What  oxides  doss  phosphorus  form  with  oxygen? 

Give  their  formulas  in  symbols. 
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What  three  acids  correspond  to  phosphoric  oxide? 

How  is  orthophosphoric  acid  formed? 

What  is  its  formula  in  symbols? 

How  is  pyrophosphoric  acid  obtained? 

Give  its  formula  in  symbols. 

How  is  metaphosphoric  acid  obtained? 

Give  its  formula  in  symbols. 

Can  phosphorous  acid  be  formed  directly  from  phosphorous  oxide? 

What  is  the  character  of  its  basicity? 

Can  hypophosphorous  acid  be  obtained  directly  from  hypophosphorous  oxide? 

What  is  the  character  of  its  basicity? 

What  are  the  tests  for  phosphates  and  phosphoric  acid? 

What  are  the  tests  for  hypophosphites? 

Describe  phosphorus.    Give  identity  tests. 

What  is  the  specific  gravity  of  phosphorus?    What  is  its  melting-point? 

How  may  impurities  be  detected?  Sulphur;  arsenic. 

Name  its  official  preparations? 

What  is  its  medicinal  action,  and  what  is  the  dose? 

Upon  what  does  its  value  depend? 

Does  phosphoric  acid  have  the  same  action? 

How  is  solution  of  phosphorus  prepared? 

How  much  phosphorus  does  it  contain? 

What  is  its  synonym  and  dose? 


CHAPTER    XXXVI 

CARBON,  BORON,  AND  SILICON 

C;  12.00.    B;  11.0.    Si;  28.3 

These  three  elements  present  some  analogies,  and,  although  the 
number  of  pharmaceutical  preparations  made  from  them  is  not  great, 
they  are  of  considerable  interest. 

Carbon  C;  12.00 
Unofficial  Compounds  of  Carbon 

Carbo  Animalis  Prepared  by  subjecting  bones  to  a  red  heat  in  eloted 

Animal  Charcoal  vessels.     It  is  used  chiefly  as  a  decolorising  agent. 

U.  S.  P.  VIII 
Carbon  Disulphide  (see  Chapter  LXII) 

Carbon  is  a  very  widely  diffused  element.  It  is  a  constituent  of  all 
organic  substances,  and  is  found  in  nature  in  the  form  of  the  dia- 
mond, graphite,  plumbago,  coal,  etc. 

Two  compounds  with  oxygen  are  known, — carbon  dioxide,  C09, 
and  carbon  monoxide,  CO. 

Carbon  dioxide,  COa,  is  a  colorless,  odorless  gas  with  a  slightly  acid 
taste,  heavier  than  ordinary  air.  It  is  not  combustible,  and  not  a  sup- 
porter of  combustion ;  indeed,  it  is  used  extensively  as  a  means  of  put- 
ting out  flames,  and  is  generated  for  that  purpose  in  fire  extinguishers 
and  other  contrivances  of  the  same  character.  Some  pharmacists 
have  in  their  cellars  a  series  of  pipes  fastened  to  the  ceiling  with  several 
outlets;  a  flexible  pipe  is  connected  with  a  soda  water  tank  or  cylinder, 
and  thus  one  may  always  have  a  complete  fire  extinguisher  in  the 
cellar;  nothing  more  is  necessary  to  put  out  a  small  fire  than  to  turn 
on  the  stopcock  and  close  all  doors  and  windows.  Water  is  capable 
of  absorbing  its  own  volume  of  carbon  dioxide,  but  many  times  its 
volume  under  pressure.  This  solution  was  formerly  official,  under  the 
name  of  Aqua  Acidi  Carbonici,  or  carbonic  acid  water  or  "soda  water" 

Carbonic  acid,  H2C03,  is  produced  when  carbon  dioxide  is  brought 
into  contact  with  water,  as  follows:    C02+ll2O  =  II2C03. 

Carbonates  are  widely  diffused  in  nature,  and  many  chemical  proc- 
esses are  based  upon  their  decomposition  by  strong  acids.  Although 
present  everywhere,  it  is  one  of  the  weakest  inorganic  acids  known. 

Carbon  Dioxide  Snoic. — By  allowing  comprt  ssed  ( '<  >s  to  escape  from 
a  cylinder  into  a  woolen,  cone-shaped  receptacle,  the  intense  cold  causes 
a  portion  of  it  to  solidify.  This  may  be  pressed  into  moulds  ;m<l  may 
be  kept  for  some  time  without  sensible  evaporation.  It  melts  at  aboul 
—  54°  C.  (  —  65.2°  P.)  and  is  used  for  the  destruction  of  units  and  moles 
and  in  treating  malignant  ulcers  being  applied  for  from  thirty  seconds 
to  two  minutes. 

Carbon  monoxide,  CO,  is  <>t*  lit  t  .< ■  interest  in  pharmacy. 

The  compound-  of  carbon  and  hydrogen  are  very  numerous,  and 
of  great  importance.  They  are  mostly  obtained  from  organic  sub- 
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stances,  and  these  will  be  considered  under  Part  IV.  With  nitrogen, 
carbon  forms  cyanogen  (CN)2,  the  compound  radical  of  hydrocyanic  or 
prussic  acid. 

Tests  for  Carbonates 

1.  If  decomposed  by  the  addition  of  a  strong  acid,  and  the  gas  passed 
through  lime  water,  insoluble  calcium  carbonate  is  formed. 

2.  The  solutions  of  many  of  the  salts  of  the  metals,  like  iron,  cop- 
per, lead,  etc.,  are  precipitated  by  the  soluble  carbonates. 


CARBO  LIGNI.  U.  S.     Wood  Charcoal 
[Carbo  Lig. — Charcoal] 

Charcoal  prepared  from  soft  wood,  and  very  finely  powdered.  Pre- 
serve it  in  well-closed  vessels. 

Preparation. — It  is  made  by  burning  wood  out  of  contact  with  air, 
either  in  iron  cylinders  or  in  stacks.  In  the  former  case,  the  volatile 
substances  resulting  from  the  destructive  distillation  are  collected 
by  condensation,  and  contribute  valuable  products  to  pharmacy  (see 
Acidum  Aceticum).  In  the  latter,  the  charcoal  is  made  in  the  neigh- 
borhood of  a  cheap  wood  supply.  Billets  of  wood  are  piled  in  a  conical 
form,  and  covered  with  earth  and  sod  to  prevent  the  free  access  of  air, 
several  holes  being  left  at  the  bottom  and  one  at  the  top  of  the  pile  in 
order  to  produce  a  draught  to  commence  the  combustion.  The  wood 
is  kindled  from  the  bottom,  and  soon  after  ignition  the  hole  at  the  top 
is  closed,  and  when  the  wood  is  all  ignited  the  holes  at  the  bottom  are 
stopped.  The  result  is  that  the  combustible  portions  of  the  wood, 
hydrogen,  oxygen,  water,  etc.,  are  dissipated,  carbon  being  left. 

Official  Description. — Wood  charcoal  is  a  black  powder,  free  from  gritty  matter. 

Odor  and  Taste.— Odorless  and  tasteless. 

Tests  for  Identity. — It  burns  without  a  luminous  flame. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  1  Gm.  of  Charcoal;  not  more 
than  7.5  per  cent,  of  ash  remains. 

Boil  about  1  Gm.  of  Charcoal  with  a  mixture  of  3  mils  of  potassium  hydroxide  T.S. 
and  10  mils  of  distilled  water  for  one-half  minute ;  the  filtrate  shows  only  a  slight  brown 
color  (evidence  of  complete  carbonization). 

N.  F.  Preparation. — Trochisci  Carbonis  Ligni. 

Uses. — Charcoal  is  used  in  medicine  as  an  absorbent  and  disinfect- 
ant. It  is  given  in  the  form  of  powder,  in  doses  of  fifteen  grains  to  two 
drachms  (1  to  8  Gm.).  Owing  to  its  absorbent  powers,  it  should  never 
be  kept  exposed  to  the  air,  as  it  will  become  unfit  for  use  if  subjected 
to  the  atmosphere  of  a  laboratory  or  pharmacy.  Tin  cans  with  tightly 
fitting  covers  are  appropriate  containers. 


Boron  B;  11.0 

Boron,  like  carbon,  exists  in  two  allotropic  conditions, — amorphous 
and  crystalline.  Boron  combines  with  hydrogen  and  oxygen,  and  boric 
(or  boracic)  acid  is  produced,  H3B03,  the  principal  salt  of  which  is 
sodium  borate,  or  borax. 
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Tests  for  Borates  and  Boric  Acid 

1.  A  colorless  flame  is  tinged  green  by  an  alcoholic  solution  of  boric 
acid. 

2.  A  solution  of  a  borate,  slightly  acidified  by  hydrochloric  acid 
turns  the  yellow  color  of  turmeric  paper  brown,  if  the  paper  is  allowed 
to  dry. 

Unofficial  Compounds  of  Boron 

Acidum  Metaboricum,  HBOa  By  heating  boric  acid  to  38°  C.  (100°  F.) 

Metaboric  Acid 

Acidum  Pyroboricum,  H2B4O7  By  heating  boric  acid  for  a  long  time  to  60°  C.  (140°  F.) 

Pyroboric  Acid 

Boron  Trisulphidum,  BaS3  By  heating  boron  in  the  vapor  of  sulphur  and  collecting  tha 

Boron  Trisulphide  resulting  white  mass 


ACIDUM   BORICUM.  U.  S.     Boric  Acid 
[Acid.  Bor. — Boracic  Acid] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99.5  per  cent,  of  H3B03  (62.02). 

Preparation. — The  lagoons  of  the  volcanic  districts  of  Tuscany  for- 
merly furnished  the  greater  part  of  the  boric  acid  and  borax  of  com- 
merce. Borax  is  now  found  native  in  California  and  in  some  of  the 
other  Western  States,  and  boric  acid  is  produced  by  decomposing 
borax  with  hydrochloric  or  sulphuric  acid. 

Na2B4O7.10HaO  +  2HC1  =  2NaCl  +  4H3B03  +  5HaO 

Sodium  Borate  Hydrochloric     Sodium  Boric  Acid  Water 

Acid  Chloride 

Boric  acid  is  required  in  very  fine,  what  is  known  as  impalpable, 
powder  for  most  medical  uses. 

Official  Description. — It  occur9  in  transparent,  colorless  scales,  of  a  somewhat  pearly 
luster,  as  six-sided,  triclinic  crystals,  or  as  a  white,  bulky  powder,  slightly  unctuous  to 
the  touch;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — -Odorless;  having  a  faintly  bitter  tasto.  An  aqueous 
solution  of  Boric  Acid  (1  in  50)  is  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Boric  Acid  dissolves  in  18  mils  of  water,  18  mils  of  alcohol, 
and  in  1  mils  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  4  mils  of  boiling  water  and  10  mils  of 
boiling  alcohol. 

Tests  for  Identity.— When  heated  to  100°  C.  (212°  F.),  it  loses  water,  forming  meta- 
boric acid  (hydrogen  motaborate,  HBO2).  which  slowly  volatilizes  at  that  temperature. 

Boated  to  about  160°  C.  (320°  P.),  Boric  Acid  fuses  to  a  glassy  mass  of  tetraboric 
or  pyroboric  acid  (hydrogen  tetraborate,  H3B4O7);  at  a  higher  temperature  the  fused 
mew  swells,  loses  all  of  its  water,  and  becomes  boron  trioxide  (Ba03),  which  fuses  into 
a  transparent,  non-volatile,  hygroscopic  mass. 

Boric  Acid  volatilizes  from  a  boiling  aqueous  or  alcoholic  solution. 

Its  solution  in  alcohol  or  glycerin,  when  ignited,  burns  with  a  flame  enveloped  by  a 
green  mantle. 

Turmeric  paper  moistened  with  such  a  solution,  to  which  a  little  hydrochloric  acid 
T.3.  has  been  added,  becomes  reddish-brown  on  drying,  this  color  being  changed  to 
greenish-black  by  ammonia  water. 

Impurities  and  Tests  for  Impurities.— Heavy  Metals. — An  aqueous  solution  of  the  And 
dose  not  respond  to  the  Test  for  heavy  me'als  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  Boric  Acid  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  8.  P.,  Test  No.  1,  Chapter  LXII). 
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Assay. — Dissolve  about  2.5  Gm.  of  Boric  Acid,  previously  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  50  mils  of  distilled  water 
and  50  mils  of  glycerin  and  titrate  with  normal  sodium  hydroxide  V.S.,  phenolphthalein 
T.S.  'being  used  as  indicator.  It  shows,  in  the  dried  acid,  not  less  than  99.5  per  cent, 
of  H3BOa. 

Each  mil  of  normal  sodium  hydroxide  V.S.  used  corresponds  to  0.06202  Gm.  of 
H3BO3.  Each  gramme  of  Boric  Acid,  previously  dried,  corresponds  to  not  less  than 
16.04  mils  of  normal  sodium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Glyceritum  Boroglycerini;  Unguentum  Acidi  Borici. 
N.  F.  Preparations. — Cataplasma  Kaolini;  Liquor  Antisepticus ;  Pulvis  Antisep- 
ticus;  Pulvis  Talci  Compositus. 

Uses. — Boric  acid  is  used  in  antiseptic  surgery,  and  externally  in 
the  form  of  an  ointment  which  is  official.  It  is  added  in  small 
quantities  to  various  liquids,  to  prevent  fermentation  but  its  use  as 
a  preservative  in  beverages  and  foods  is  prohibited  by  the  Food  and 
Drugs  Act  and  all  State  laws. 

Average  dose. — 8  grains  (0.5  Gm.). 


LIQUOR  ANTISEPTICUS.  N.  F.     Antiseptic  Solution 

(Replacing  U.S.P.  VIII) 
[Liq.   Antisept.] 

Metric  Old  form 

Boric  Acid 25.0  Gm.  365     grains 

Thymol 1.0  Gm.  15      grains 

Eucalyptol 5.0  mils  77     minims 

Methyl  Salicylate 1.2  mils  18.5  minims 

Oil  of  Thyme 0.3  mils  4.5  minims 

Menthol 1.0  Gm.  15     grains 

Sodium  Salicylate 1.2  Gm.  17.5  grains 

Sodium  Benzoate 6.0  Gm.  88     grains 

Alcohol 300.0  mils  9     fl.  oz.     288  min 

Purified  Talc 20.0  Gm.  5     drachms 

Water,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Dissolve  the  boric  acid,  sodium  benzoate  and  sodium  salicylate  in 
600  mils  [old  form  19  fl.  oz.  96  minims]  of  water  and  the  other  ingre- 
dients in  200  mils  [old  form  6  fl.  oz.  192  minims]  of  alcohol.  Pour  the 
aqueous  solution  into  the  alcoholic  solution,  add  the  talc  and  allow 
the  mixture  to  stand,  with  occasional  agitation,  during  forty-eight 
hours.  Then  filter,  returning  the  first  portions  of  the  filtrate  until  it 
passes  through  clear.  Add  100  mils  [old  form  3  fl.  oz.  96  minims]  of 
alcohol  to  the  filtrate  and  then  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]. 

The  final  addition  of  alcohol  is  for  the  purpose  of  increasing  the 
alcoholic  per  cent,  of  the  finished  product.  The  filtrate,  before  this 
addition,  is  saturated,  and  if  the  alcoholic  per  cent,  were  not  increased, 
the  solution,  if  cooled  below  the  temperature  at  which  it  was  filtered, 
would  precipitate  or  become  cloudy,  chiefly  due  to  the  separation  of 
thymol. 

Average  dose. — 1  fluidrachm  (4  mils), 
45 


Old  form 

1 

oz.  av.  30  gr. 

117 

grains 

1 

oz.  av.  30  gr. 

3 

grains 

3 

minims 

3 

minims 

C 

minims 

29 

grains 

1 

fl.  oz.     442  min. 

4 

fl.  oz.     384  min. 

2 '  2  drachms 
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LIQUOR  ANTISEPTICUS  ALKALINUS.  N.  F.   Alkaline  Antiseptic  Solution 

[Liq.   Antisept.   Alk.] 

Metric 

Potassium  Bicarbonate 32.0  Gm. 

Sodium  Benzoate 8.0  Qm. 

Sodium  Borate 32.0  Qm. 

Thymol 0.2  Qm. 

Eucalyptol 0.2  mil 

Oil  of  Peppermint 0.2  mil 

Methyl  Salicylate 0.4  mil 

Cudbear 2.0  Qm. 

Alcohol    60.0  mils 

Glycerin 1 50.0  mils 

Magnesium  Carbonate 1 0.0  Qm. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  potassium  bicarbonate  and  sodium  borate  with  100  mils 
[old  form  3  fl.  oz.  96  minims]  of  water,  add  the  glycerin,  and  when  the 
effervescence  has  ceased  add  the  mixture  to  a  solution  of  the  sodium 
benzoate  in  500  mils  [old  form  1  pint]  of  water.  Dissolve  the  thymol, 
eucalyptol,  and  oils  in  the  alcohol,  add  the  solution  of  the  salts,  the 
cudbear,  and  sufficient  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints].  Incorporate  the  magnesium  carbonate  and  allow 
the  mixture  to  stand  with  occasional  shaking  during  three  days.  Fi- 
nally filter  the  solution,  returning  the  first  portions  until  the  nitrate 
passes  through  clear. 

Uses. — These  solutions  were  introduced  to  furnish  physicians  with 
formulas  for  mildly  antiseptic  solutions  which  experience  has  shown 
to  be  useful,  thereby  lessening  the  difficulty  from  a  lack  of  uniformity 
in  preparations  of  this  character.  The  Antiseptic  Solution  is  some- 
times given  internally  in  the  dose  of  one  fluidrachm  (4  mils).  The 
Alkaline  Antiseptic  Solution  is  extensively  used  as  a  nasal  douche  and 
throat  gargle. 

Silicon  Si;  28.3. 

Very  few  of  the  compounds  of  the  non-metallic  element  silicon  are 
used  medicinally.  Silicon,  like  carbon  and  boron,  is  obtained  in  two 
allotropic  states, — amorphous  and  crystalline.  In  some  of  its  com- 
binations, notably  in  glass,  earthenware,  china,  mortar,  and  cements 
of  various  kinds,  it  is  of  vast  importance  commercially.  Silicon  is 
found  in  nature  combined  with  aluminum,  magnesium,  or  calcium,  in 
pmnice  stone,  meerschaum,  asbestos,  talcum,  soapstone,  etc.;  or  as  an 
anhydride  (silica),  in  sand,  flint,  agate,  quartz,  etc. 

Silica,  Si<  >2,  may  be  obtained  in  a  pure  condition  by  treating  a  solu- 
tion of  sodium  silicate  with  hydrochloric  acid. 

NaflSK  >3  +  2HC3  -  BiOa  +  2NaCl  4-  HaO 

Sodium         Hydrocbloiifl     SLUM  Bfldfam  Water 

."-ilicate  -\  •  i  ■  i  Chloride 

Test  for  Silicates 

Silicates  are  insoluble  in  most  reagents.  If  the  soluble  sodium  and 
potassium  silicates,   in  aqueous  solution,  arc  neutralized  with  hydro- 
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chloric  acid,  and  ammonia  water  added  in  excess,  a  gelatinous  pre- 
cipitate of  silicic  hydroxide  will  separate. 

Unofficial  Compounds  of  Silicon 

Silicon  Dioxide,  SiOa,  Silica 

Quartz  (crystalline)  in  form  of:  Amethyst,  a  gem.     Smoky  quartz,  a  gem 

Rose  quartz,  a  gem.     Granite,  building  stone 
Gneiss,  building  stone.     Syenite,  building  stone 
Sand,   used  in  the  manufacture  of  pottery,  glass, 

and  for  many  other  purposes 
Pumice  stone,  volcanic  rock.  Obsidian,  volcanic  glass 
Agate,  mortars  for  chemists'  use 
Glass  Green   Glass   made   from   sand,   soda   ash,   sodium 

nitrate,  lime 
Blue    Glass    made    from    sand,    soda    ash,    sodium 
nitrate,  lime,  antimony,  manganese,  and  cobalt 
Flint    Glass    made    from    sand,    soda    ash,    sodium 

nitrate,  lime,  antimony,  and  manganese 
Opal    Glass    made    from    sand,    soda    ash,    sodium 
nitrate,    zinc,    fluorspar,    cryolite,    China    clay, 
antimony,  and  manganese 
Amber  Glass  made  from  sand,  soda  ash,  lime,  salt, 

and  carbon 
Lead    Glass    made    from    sand,    soda    ash,    potash, 
sodium  nitrate,  lead,  antimony,  and  manganese 
Meerschaum.     Magnesium  Silicate,  Used  in  making  tobacco-pipes 

Mg2Si03 
Asbestos.     Magnesium  Silicate  Used  for  resisting  action  of  fire,  or  heat 

Sodium  Silicate  Made  by  fusing  one  part  of  fine  sand  and  two  parts 

Liquor  Sodii  Silicatis  of   dried  sodium  carbonate,  mixed  in  powder,  in 

Solution  of  Sodium  Silicate.  an  earthenware  crucible,    pouring  out  the  fused 

U.  S.  P.  1890.     (Water  Glass)  mass  on  a  stone  slab  to  cool,  powdering,  dissolv- 

ing the  soluble  matter  in  boiling  water,  filtering 
and  concentrating  so  as  to  contain  about  30  per 
cent,  of  sodium  silicate.  This  solution  islargely 
used  for  the  preservation  of  eggs.  The  eggs,  as 
fresh  as  possible,  are  immersed  in  a  liquid  con- 
sisting of  one  volume  of  the  commercial  solution 
and  nine  volumes  of  cold,  but  freshly  boiled,  water 

TALCUM   PURIFICATUM.  U.  S.     Purified  Talc 
[Talc.  Purif.] 

A  purified,  native,  hydrous  magnesium  silicate  sometimes  contain- 
ing a  small  amount  of  aluminum  silicate. 

Native  Talc,  also  called  French  Chalk,  or  Soapstone,  is  found  in 
America  and  other  parts  of  the  world;  an  excellent  quality  is  now 
obtained  from  North  Carolina. 

Preparation. — The  U.  S.  P.  VIII  gave  directions  for  preparing  the 
purified  product  as  follows:  Mix  500  Gra.  of  powdered  native  talc  with 
2500 mils  of  boiling  water,  gradually  add  50  mils  of  hydrochloric  acid, 
and  boil  the  mixture  during  fifteen  minutes,  then  allow  it  to  stand  for 
fifteen  minutes.  Decant,  and  reject  the  supernatant  liquid  containing 
the  finer  particles  of  talc  in  suspension,  and  again  boil  the  residue  with 
2500  mils  of  water,  mixed  with  25 mils  of  hydrochloric  aeid,  andallowitto 
stand  for  fifteen  minutes.  Again  decant,  and  reject  the  finer  suspended 
particles,  and  wash  the  coarser  residue  with  water  by  repeated  de- 
cantation,  until  a  portion  of  the  wash-water,  after  filtering  and  acidi- 
fying with  nitric  acid,  fails  to  become  opalescent  upon  the  addition 
of  silver  nitrate  T.S.  Then  transfer  the  magma  to  a  close  linen  or 
muslin  strainer,  allow  it  to  drain,  and  dry  it  at  110°  C.  (230°  F.). 

Talc,  as  found  in  commerce,  contains  the  impurities  usually  . 
ciated  with  native  mineral  substances.     When   treated  with   hydro- 
chloric acid  and  water,  as  in  this  process,  aluminum,  iron,  and  mag- 
nesium salts  are  removed. 

Official  Description. — A  very  fine,  white  or  crayish-whito  powder,  which  adheres  to 
the  skin,  is  quite  free  from  grittiness  and  is  slippery  to  the  touch. 
Odor  and  Taste. — Odorless  and  tasteless. 
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Tests  for  Identity. — Mix  0.5  Gm,  of  Purified  Talc  with  about  2  Gm.  each  of  anhydrous 
sodium  and  potassium  carbonates,  heat  the  mixture  in  a  platinum  crucible  until  fusion 
is  complete,  and  treat  the  resulting  fused  mass  with  hot  distilled  water.  Then  neutralize 
the  liquid  with  diluted  sulphuric  acid,  add  10  mils  more  of  the  diluted  acid  and  evaporate 
the  mixture  until  white  fumes  of  sulphuric  acid  anhydride  are  evolved.  Add  20  mils 
of  distilled  water,  boil  the  mixture  and  filter;  an  insoluble  residue  of  silica  remains.  The 
addition  of  ammonia  water  and  ammonium  chloride  to  the  filtrate  may  produce  a  white 
gelatinous  precipitate  of  aluminum  hydroxide,  and  the  filtrate  from  this  mixture  on  the 
addition  of  sodium  phosphate  T.S.  yields  a  white  crystalline  precipitate  of  magnesium 
ammonium  phosphate. 

Impurities  and  Tests  for  Impurities. — When  subjected  to  ignition  at  red  heat,  it  loses 
not  more  than  5  per  cent,  of  its  weight. 

Soluble  Substances. — Boil  10  Gm.  of  Purified  Talc  with  50  mils  of  distilled  water  for 
one-half  hour,  adding  water  from  time  to  time  to  maintain  approximately  the  original 
volume.  It  yields  a  filtrate  which  is  neutral  to  litmus,  and  one-half  of  this  filtrate, 
when  evaporated  and  dried  at  110°  C.  (230°  F.),  yields  not  more  than  0.005  Gm.  of 
residue. 

Iron. — The  remaining  half  of  this  filtrate,  after  slightly  acidulating  with  hydrochloric 
acid,  does  not  yield  a  blue  color  upon  the  addition  of  potassium  ferrocyanide  T.S. 

Note. — Purified  Talc,  when  used  as  a  filtering  medium,  should  not  be  finer  than  a 
No.  100  powder. 

U.  S.  P.  Preparations. — Filtering  medium  in  aromatic  waters,  syrups,  etc. 

N.  F.  Preparations. — Pulvis  Talci  Compositus;  also  used  as  a  filtering  medium. 

Uses. — Purified  Talc  is  used  as  a  distributing  and  filtering  medium 
in  making  medicated  waters,  elixirs,  etc. 

It  is  also  used  extensively  when  perfumed  or  medicated  as  a  toilet 
powder  under  the  name  Talcum  Powder.  For  toilet  purposes  it  should 
be  in  the  form  of  an  impalpable  powder  but  when  used  as  a  filtering 
medium,  the  Pharmacopoeia  directs  that  it  should  not  be  finer  than  a 
No.  100  powder.  The  coarser  powder  is  directed  because  the  impal- 
pable form  passes  through  the  pores  of  the  filter  paper  and  contami- 
nates the  filtrate. 


TERRA  SILICEA  PURIFICATA.  U.  S.     Purified  Siliceous  Earth 
[Ter.  Sil.  Purif. — Purified  Kieselguhr        Purified  Infusorial  Earth] 

A  form  of  silica  (Si02  =  60.30)  consisting  of  the  frustules  and 
fragments  of  diatoms,  purified  by  boiling  with  diluted  hydrochloric 
acid,  washing  and  calcining.  It  does  not  contain  more  than  10  per 
cent,  of  moisture.    Preserve  it  in  tightly-closed  containers. 

Large  deposits  of  this  substance  are  found  in  Virginia,  Maryland, 
Nevada,  Oregon,  and  California,  usually  in  the  form  of  masses  of 
rocks,  hundreds  of  feet  in  thickness.  Under  the  microscope  it  is 
seen  to  consist  largely  of  the  minute  siliceous  structure  of  diatoms. 
It  must  be  carefully  purified  in  a  manner  similar  to  that  directed  for 
talc  (see  above)  ana  thoroughly  calcined,  the  latter  treatment  de- 
stroying the  bacteria  which  are  present  in  large  quantities  in  the 
native  earth. 

Official  Description. — A  very  bulky  and  very  fine  powder,  white  or  of  a  pale  light 
gray  or  pale  buff  color.  It  readily  absorbs  moisture  and  will  retain  about  four  times  its 
weight  of  water  without  the  mixture  becoming  fluid. 

Odor,  Taste,  and  Reaction.- -Wit  bout  odor  or  taste.  Boil  10  Gm.  of  Purified  Siliceous 
Earth  with  60  mils  of  distilled  water  and  filter  the  mixture;  the  filtrate  is  colorless  and 
neutral  to  lit  rnu   . 

Solubility.  — Insoluble   in   water,   acids  or  dilute  alkaline  solutions. 

Impurities  and  Tests  for  Impurities. — Moisture. — When  ignited  its  color  is  not 
darkened  (organic  impurities)  nor  does  it  lose  more  than  10  per  cent,  of  its  weight. 
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Carbonate. — Add  1  Gm.  of  Purified  Siliceous  Earth  to  25  mils  of  diluted  hydrochloric 
acid;  no  effervescence  occurs  and 

■Sulphate. — After  boiling  and  filtering,  the  nitrate  is  colorless,  and  separate  portions, 
when  tested,  yield  no  precipitate  with  barium  chloride  T.S.  and 

Iron. — No  blue  color  with  potassium  ferrocyanide  T.S. 

Acid  Soluble  Impurities. — Digest  1  Gm.  of  Purified  Siliceous  Earth,  for  fifteen  minutes, 
with  20  mils  of  diluted  hydrochloric  acid  and  filter.  Ten  mils  of  the  filtrate,  when 
evaporated  to  dryness  and  ignited,  does  not  leave  a  residue  weighing  more  than  0.005  Gm. 

U.  S.  P.  Preparation. — Filtering  medium  in  aromatic  waters. 
N.  F.  Preparation. — Pasta  Zinci  Sulphurata. 

Uses. — It  has  been  introduced  into  the  Pharmacopoeia  as  a  dis- 
tributing and  filtering  medium  for  aromatic  waters.  It  is  better 
adapted  for  the  filtration  of  elixirs.  The  native  Infusorial  Earth  is  ex- 
tensively used  in  metal  polishing  powders  and  pastes  and  as  an  absorb- 
ent for  nitroglycerin  to  produce  the  explosive  known  as  dynamite. 

KAOLINUM.   N.  F.      Kaolin 

(U.S.P.  VIII) 

"~A  native  hydrated  aluminum  silicate,  powdered  and  freed  from  gritty 
particles  by  elutriation. 

The  name  Kaolin  is  derived  from  the  Chinese  word  "kaoling," 
meaning  "high  ridge";  it  is  sometimes  called  China  clay,  or  porcelain 
clay,  because  of  its  use  in  pottery,  and  it  is  a  valuable  commercial 
product.  Besides  aluminum  silicate,  it  often  contains  small  quantities 
of  aluminum  hydroxide,  ferric  oxide,  magnesium  oxide,  and  calcium 
carbonate.  For  pharmaceutical  purposes  it  should  be  purified  by 
treatment  with  hydrochloric  acid  if  calcium  carbonate  is  present,  and 
afterwards  with  diluted  sulphuric  acid  to  remove  the  other  impurities; 
the  kaolin  should  be  thoroughly  washed  with  water  to  remove  the 
chlorides  and  sulphates. 

Official  Description. — A  soft,  white  or  yellowish-white  powder,  or  in  lumps. 

Solubility. — Insoluble  in  water,  and  in  cold  dilute  acids  and  solutions  of  the  alkali 
hydroxides. 

Odor,  Taste,  and  Reaction. — It  has  an  earthy  or  clay-like  taste.  When  moistened 
with  water,  Kaolin  assumes  a  darker  color  and  develops  a  marked  clay-like  odor. 

Tests  for  Identity. — Mix  1  Gm.  of  Kaolin  with  10  mils  of  distilled  water  and  5  mils 
of  sulphuric  acid  in  a  porcelain  dish;  no  effervescence  occurs.  Evaporate  the  mixture 
until  the  excess  of  water  is  removed,  and  further  heat  the  residue  until  dense  white 
fumes  of  sulphuric  anhydride  appear,  then  add  20  mils  of  distilled  water,  boil  for  a 
few  minutes  and  filter;  there  remains  on  the  filter  a  gray  residue  of  impure  silica. 

To  one-half  of  the  filtrate  just  obtained  add  ammonia  water;  a  gelatinous  precipitate 
of  aluminum  hydroxide  is  obtained  which  is  insoluble  in  an  excess  of  the  reagent. 

To  the  remaining  half  of  the  filtrate  add  sodium  hydroxide  T.S.;  a  gelatinous  pre- 
cipitate is  produced  which  is  completely  or  almost  completely  soluble  in  an  excess  of 
the  reagent. 

Impurities  and  Tests  for  Impurities. — Iron. — Rub 2  Gm.  of  Kaolin  in  a  mortar  with 
10  mils  of  distilled  water;  the  mixture  does  not  acquire  more  than  a  slight  reddish  tint 
on  the  addition  of  0.5  Gm.  of  sodium  salicylate. 

Ignite  Kaolin  at  a  red  heat;  not  less  than  85  per  cent,  of  a  non-volatile  residue  remains. 

N.  F.  Preparation. — Cataplasma  Kaolini. 

Uses. — Kaolin  forms  the  solid  basis  for  the  cataplasm  of  kaolin 
(Cataplasma  Kaolini),  and  when  purified  it  has  been  used  as  an  ab- 
sorbent in  making  medicated  waters,  but  must  never  be  used  as  a 
filtering  agent  for  liquids  containing  alkaloids,  :is  it  has  been  shown 
that  it  combines  with  alkaloids,  separating  them  completely  from  the 
liquids  filtered. 
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QUESTIONS  ON  CARBON,  BORON,  AND  SILICON 

Carbon — Give  symbol  and  atomic  weight.    (See  page  702.) 

In  what  forms  is  carbon  found  in  nature? 

What  compounds  with  oxygen  are  known?    Give  their  formulas. 

What  are  the  physical  properties  of  carbon  dioxide? 

What  is  carbonic  acid?    Is  it  a  strong  acid? 

What  is  carbon  monoxide? 

What  is  cyanogen? 

What  are  the  tests  for  carbonates? 

How  is  charcoal  prepared?   • 

From  what  kind  of  wood  should  it  be  made?  How  much  ash  should  remain  on 
incineration? 

What  is  its  medicinal  use?    What  is  the  dose? 

Boron — Give  symbol  and  atomic  weight. 

In  what  forms  does  boron  exist? 

What  combination  of  it  is  formed  with  oxygen  and  hydrogen? 

What  are  the  tests  for  borates  and  boric  acid? 

What  is  boric  acid?    What  is  its  synonym?    Give  symbol  and  atomic  weight. 

How  is  it  prepared?    Where  does  it  come  from? 

What  chemical  reaction  takes  place  when  borax  is  decomposed  by  hydrochloric  acid? 

What  is  the  solubility  of  boric  acid  in  water?  How  much  would  be  used  to  make 
one  fiuidounce  of  a  saturated  aqueous  solution?    Give  several  identity  tests. 

How  may  the  following  impurities  be  detected?     Heavy  metals;  arsenic. 

Name  its  official  preparations. 

What  are  the  uses  of  boric  acid? 

What  are  the  ingredients  in  antiseptic  solution? 

Why  is  100  mils  of  alcohol  reserved,  in  preparing  the  solution  of  the  oils,  and  after- 
wards added  directly  to  the  clear  nitrate? 

For  what  is  this  solution  used? 

Name  the  ingredients  in  alkaline  antiseptic  solution.    For  what  is  it  used? 

Silicon — Give  symbol  and  atomic  weight. 

In  what  forms  is  silicon  obtained? 

In  what  combinations  is  it  important,  commercially? 

How  is  it  found  in  nature? 

What  is  silica,  and  how  may  it  be  obtained  pure? 

Give  the  chemical  reaction  when  a  solution  of  sodium  silicate  is  treated  with  hydro- 
chloric acid. 

What  are  the  tests  for  silicates? 

What  is  purified  talc? 

How  may  it  be  prepared?  Give  a  description.  What  impurities  arc  likely  to  be 
present? 

Why  is  a  powder  of  less  than  No.  100  directed  when  talc  is  to  be  used  as  a  filtering 
agent? 

Wli.it  arc  the  uses  of  talc? 

Define  purified  siliceous  earth?  Give  the  synonyms.  Where  is  it  found  and  how 
purified?    Why  is  it  necessary  to  calcine  the  official  product?    Give  its  uses. 

What  is  kaolin?     How  may  it  be  purified  for  pharmaceutical  purposes? 

What  impurities  must  be  guarded  against? 

For  what  is  it  used? 

Is  this  a  desirable  substance  to  use  as  a  filtering  medium  for  liquids  containing  alka- 
loids'.'   Why? 


CHAPTER    XXXVII 
THE  ALKALIES  AND  THEIR  COMPOUNDS 
Potassium,   Sodium,   Lithium,  and  Ammonium 

K;  39.10.    Na;  23.00.    Li;  6.94.    NII4;  18.04 

The  alkalies  are  bodies  having  strongly  marked  physical  and  chem- 
ical properties:  1.  They  combine  with  acids  to  form  salts.  2.  They 
restore  the  color  of  reddened  litmus  paper,  and  change  the  colors  of 
vegetable  blues  to  green,  and  of  vegetable  yellows  to  brown.  3.  Their 
taste  is  never  sour,  but  it  is  characteristic,  and  caustic  if  the  alkali  is 
in  concentrated  solution.  The  salts  formed  by  their  combinations 
with  acids  possess  acid,  alkaline,  or  neutral  reactions  according  to 
the  relative  strength  and  proportion  of  the  component  parts. 

The  metals  known  as  alkali  metals,  which  form  compounds  of  phar- 
maceutical interest,  are  potassium,  sodium,  and  lithium.  Chemically 
Rubidium  and  Ccesium  are  also  classed  with  this  group,  but  having  no 
pharmaceutical  interest  they  will  be  given  no  detailed  consideration. 
The  three  important  alkali  metals,  potassium,  sodium,  and  lithium, 
are  all  univalent,  and  of  a  white  color  resembling  .that  of  silver,  and 
are  so  prone  to  oxidation  that  they  must  be  kept  constantly  immersed 
in  some  hydrocarbon  or  body  free  from  oxygen,  like  naphtha  or  petro- 
leum. They  are  so  soft  that  they  can  be  easily  cut  with  a  penknife. 
They  float  upon  water,  and  inflame  spontaneously  and  immediately 
when  brought  in  contact  with  it,  causing  decomposition  of  the  water 
with  the  evolution  of  hydrogen  and  the  production  of  the  hydroxide 
of  the  metal. 

The  alkali  metals  are  often  called  light  metals,  on  account  of  their 
low  specific  gravity  when  compared  with  the  others. 

Their  carbonates  are  all  soluble  in  water,  and  each  metal  forms  but 
one  chloride. 

Their  oxides  are  strongly  basic,  quickly  changing  the  color  of  red 
litmus  to  blue.  The  oxides  are  also  very  soluble  in  water,  forming 
caustic  and  powerfully  alkaline  hydroxides,  which  cannot  be  decom- 
posed by  heat. 

Their  sulphates,  phosphates,  nitrates,  sulphides,  chlorides,  bro- 
mides, iodides,  and  nearly  all  their  salts,  are  soluble  in  water,  are  al- 
most without  exception  colorless,  or  of  an  opaque  white  color,  and 
many  of  them,  if  heated  to  redness,  fuse  without  decomposition. 

The  processes  for  obtaining  the  metals  arc  very  similar,  and  formerly 
consisted  in  exposing  their  carbonates,  intimately  mixed  with  finely 
powdered  charcoal,  in  suitable  iron  vessels,  to  an  intense  heat ;  carbon 
monoxide  is  liberated,  and  the  vapors  of  the  metals  are  condensed  in 
flattened  receivers.  They  are  also  largely  made  by  electrolysis  by 
subjecting  the  alkali  hydroxide  to  a  strong  electric  current. 

Ammonium  is  a  compound  radical,  NH«,  but  has  so  many  analogies 
with  the  alkali  metals  that  it  is  classed  with  them. 
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CHAPTER    XXXVIII 
THE  POTASSIUM   SALTS 

The  salts  of  potassium  are  among  the  most  important  of  any  that 
are  used  in  medicine.  They  are  generally  very  soluble,  and,  with  a 
few  exceptions,  are  colorless  or  of  an  opaque  white  color.  The  sole 
source  of  the  potassium  salts  was  formerly  wood  ashes,  but  at  present 
cheaper  sources  have  been  discovered.  The  wood  ashes  were  lixivi- 
ated, the  liquid  containing  the  soluble  salts  evaporated  to  dryness, 
and  the  residue  allowed  to  cool.  This  constituted  the  crude  potash 
of  commerce. 

Potash  is  now  made  from  the  ashes  from  beet  sugar  residues,  from 
suint,  the  residue  obtained  by  evaporating  the  water  used  to  scour  the 
fleeces  of  sheep,  and  from  impure  potassium  chloride  and  potassium 
sulphate  obtained  from  the  Stassfurt  mines  in  Germany,  which  is  now 
the  principal  source  of  the  potassium  compounds. 

The  impure  salts  of  potash,  as  obtained  from  the  various  sources, 
may  be  simply  purified  or  they  may  be  passed  through  suitable  chemi- 
cal processes  for  the  production  of  the  several  official  salts.  These 
detailed  processes  will  be  found  under  each  title. 

Tests  for  Potassium  Salts 

Potassium  may  be  recognized  in  its  combinations  by  the  following 
tests : 

1.  The  addition  of  platinic  chloride  with  a  little  alcohol  and  a  few 
drops  of  hydrochloric  acid  produces  a  yellow  crystalline  precipitate, 
PtCl42KCl  (double  platinum  and  potassium  chloride). 

2.  Chloroplatinic  acid,  H2PtCl6,  yields  a  yellow  crystalline  pre- 
cipitate of  potassium  chloroplatinate,  K2PtCl6,  which  is  only  slightly 
soluble  in  water  and  less  soluble  in  alcohol. 

3.  With  an  excess  of  concentrated  solution  of  tartaric  acid,  a  white 
crystalline  precipitate  is  slowly  formed  when  a  strong  solution  of  a 
potassium  salt  is  added  with  stirring.  This  is  the  well-known  acid 
potassium  tartrate  (cream  of  tartar). 

4.  A  colorless  flame  is  tinted  violet  by  pure  potassium  salts. 

5.  Potassium  salts  are  soluble  in  water,  and  not  volatile  at  a  red 
heat. 

U.  S.  P.  Potassium  Salts 

Official  Name  Preparation 

With  Inorganic  Radicals 

Sulphureta  By  melting  potassium  hydroxide  and  sulphur  together  in  a  cru- 

cible, pouring  the  liquid  OB  n  «lab  and  cooling 

Potassii  Birarbonas  By  passing  carbon  dioxide  Into  a  solution  of  carbonate,  evaporating 

and  crystallising 
Bromidum  By  treating  solution  >>f  potassium  hydroxide  with  bromine  nnd 

charcoal 
■  nas  Bj    purifying  prarlash  by  dissolving  it  in  water,  filteririf.  e\    i  . 

rating,  and  granulating 

Chloras  By  reacting  >>n  potassium  chloride  with  calcium  bypocl  |ori  e     N  I 

■  Ivsis 
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U.  S.  P.  Potassium  Salts — Continued 


Official  Name 
With  Inorganic  Radicals 

Hydroxidum 


Hypophosphis 
Iodidum 


Nitras 

Permanganas 


With  Organic  Radicals 

Potassii  Acetas 


Bitartras 
Citras 


Citraa  Effervescens 


et  Sodii  Tartras 


Preparation 

From  the  ashes  of  plants,  etc.,  by  lixiviating,  concentrating  the 
solutions,  evaporating  to  dryness,  purifying  by  treating  a 
diluted  solution  with  lime,  evaporating,  fusing,  and  casting  into 
moulds;  also  prepared  by  electrolytic  methods  from  potassium 
chloride 

By  precipitating  calcium  hypophosphite  with  potassium  carbo- 
nate 

By  treating  solution  of  potassium  hydroxide  with  iodine,  evapo- 
rating to  dryness,  and  heating  with  charcoal 

By  decomposition  of  sodium  nitrate  with  potassium  chloride 

By  heating  together  manganese  dioxide,  potassium  chlorate,  and 
potassium  hydroxide 


By  decomposing  potassium  bicarbonate  with  acetic  acid,  and 
evaporating  the  filtered  solution,  carefully  avoiding  contact 
with  iron 

By  purifying  argol,  the  sediment  deposited  in  wine  casks  during 
fermentation 

By  decomposing  potassium  bicarbonate  with  citric  acid,  evapo- 
rating and  granulating 

By  mixing  finely  powdered  potassium  citrate,  sodium  bicarbonate, 
tartaric  acid,  and  citric  acid,  heating  the  mixture  until  it  becomes 
uniformly  moist,  granulating,  and  drying 

By  treating  solution  of  potassium  bitartrate  with  sodium  car- 
bonate 


Potassa  cum  Calce 
Potassii  Chloridum 

Sulphas 


N.  F.  Potassium  Salts 

By  mixing  equal  parts  of  well  dried  potassium  hydroxide  and  lime 
Purified    from    natural    deposits    from    the    Stassfurt    mines    and 

obtained  as  a  by-product  in  the  manufacture  of  other  salts. 
Obtained  by  purifying  natural  deposits  and  also  as  a  by-product 

from  nitric  acid  manufacture 


Official  Preparations  Containing  Potassium  Salts 

These  will  be  found  enumerated  under  the  various  salts  which  follow: 


Unofficial  Potassium  Salts  and  Preparations 


Potassii  Antimonias,  KSb03 
Potassium  Antimoniate 

Potassii  Bisulphas,  KHSO4 

Potassium  Bisulphate 
Potassii  Bisulphis,  KHSO3 

Potassium  Bisulphite 
Potassii  Borotartras 

Potassium  Borotartrate 

Potassii  Chromas,  K2Cr04 

Potassium  Chromate 
Potassii  Cyanidum,  KCN,  U.  S.  P.  VIII 

Potassium  Cyanide 


Potassii  et  Ammonii  Tartras,  KNH4C4H4O6 
Potassium  and  Ammonium  Tartrate 

Potassii  et  Sodii  Borotartras 

Potassium  and  Sodium  Borotartrate 

Potassii  Dichromas,  K2Cr207,  D.  8.  P.  VIII 

Potassium  Dichromate 
Potassii  Ferricynnidum,  I\3Fe(CN)a 

Potassium  Ferrioyanide 

Potassii  Ferrocyanidum,  K4Fe(CN>e  +3II2O 
Potassium  Ferrocyanide.     U.  S.  P.  VIII 

Potassii  Iodas,  KIO3 
Potassium  Iodate 


Potassii  lodohydrargyrns,  (2KI.Hgl2l3H20 
Potassium    Iodohydrargyrate    (Potassio- 
Mercuric  Iodide) 


Deflagrating  1  part  metallic  antimony  with  4 
parts  potassium  nitrate,  and  lixiviating  with 
water 

Residue  remaining  in  retort  on  preparing  nitric 
acid  from  potassium  nitrate  and  sulphuric  acid 

Passing  an  excess  of  sulphurous  acid  gas  into  a 
concentrated  solution  of  potassium   carbonate 

Dissolve  by  heat  4  parts  potassium  bitartrate, 
and  1  part  boric  acid  in  10  parts  water,  and 
evaporate  to  dryness 

Add  potassium  carbonate  to  a  hot  solution  of 
potassium  dichromate  until  effervescence  ceases 

By  fusing  potassium  ferrocyanide  with  potassium 
carbonate,  separating  the  insoluble  precipitate 
of  metallic  iron,  and  pouring  the  fused  mass 
on  a  slab 

Diffuse  1  part  potassium  bitartrate  in  3  parts 
boiling  water;  then  add  ammonium  carbonate 
until  effervescence  erases;  filter  and  crystallize 

Dissolve  3  parts  sodium  borate  in  20  parts  ills- 
tilled  water,  and  digest  with  5  parts  potassium 
bitartrate 

By  treating  potassium  chromate  with  sulphuric 
acid,  evaporating  and  crystallizing 

Pass  chlorine  gas  into  a  cold  solution  of  potas- 
sium ferrocyanide  until  it  ceases  to  produce  a 
blue  precipitate  with  ferric  chloride 

By  heating  nitrogenized  substances  with  iron  and 
potassium  hydroxide 

Pass  chlorine  gas  into  cold  water  containing 
iodine  in  suspension  until  wholly  dissolved; 
then  add  potassium  chlorate  and  warm.  Dose, 
6  to  8  grains  (0.38  to  0  5  Gin.) 

Dissolve  :i  parts  mercuric  iodide  in  a  concen- 
trated solution  of  potassium  iodide  containing 
2  parts  of  the  salt;  when  cool,  yellow  prisms 
will  deposit  from  the  mother  liquor.  Dose, 
one-twelfth  of  a  grain  (0.005  Gni.) 
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Unofficial  Potassium  Salts  and  Preparations — Continued 


Potassii  Xitris,  KNOg 
Potassium  Nitrite 


Potassii  Perchloras,  KCIO4 
Potassium  Perchlorate 


Potassii  Platinocvanidum, 
2KCN.Pt(CNT)2.3H20 

Potassium  Platinocyanido 
Potassii  Pyrosulphis,  K2(S0)20 

Potassium  Pyrosulphite 

Potassii  Salicylas,  KC7H5O3 
Potassium  Salicylate 

Potassii  Silicas,  J\2Si03 

Potassium  Silicate  Soluble  Glass 
Potassii  Sulphidum,  K2S 

Potassium  Sulphide 


Potassii  Sulphis,  K2S03+2H20 

Potassium  Sulphite 
Potassii  Sulphocarbonas,  K2CS3 

Potassium  Sulphocarbonate 

Potassii  Sulphocyanas,  KCNS 
Potassium  Sulphocyanate 


Potassii  Tartras  K2C4H4O6+J2H2O 

Potassium  Tartrate 
Mistura  Potassii  Citratis.     U.  S.  P.  18S0 

Neutral  Mixture 


Made  by  heating  the  nitrate  to  redness  and 
separating  undeeomposed  nitrate;  by  dissolv- 
ing the  fused  mass  in  water,  the  nitrate  will 
crystallize   out. 

Heat  potassium  chlorate  until  it  melts;  keep  at 
this  temperature  until  gas  ceases  to  be  evolved, 
and  a  portion  tested  with  strong  IIC1  acquires 
only  a  faint  yellow  color.     Purify 

Mix  concentrated  solutions  of  1  part  exsiccated 
platinic  chloride  and  2  parts  potassium  cya- 
nide; heat  until  the  precipitate  is  redissolved 

Pass  sulphurous  acid  gas  into  a  warm,  saturated 
solution  of  potassium  carbonate;  on  cooling, 
it  deposits  crystals 

Dissolve  7  parts  potassium  bicarbonate  in  water; 
then  add  gradually  10  parts  salicylic  acid,  and 
evaporate 

Fuse  10  parts  potassium  carbonate,  15  parts  fine 
sand,  and  1  part  charcoal 

Pass  hydrogen  sulphide  gas  into  a  solution  of 
potassium  hydroxide  as  long  as  it  is  absorbed, 
and  add  an  equal  bulk  of  potassium  hydroxide 
solution;  evaporate 

Pass  sulphurous  acid  gas  through  a  solution  of 
potassium  carbonate 

Mix  a  solution  of  potassium  sulphide  with  carbon 
disulphide;  on  evaporation,  orange-yellow 
crystals  are  deposited 

Melt  together  17  parts  potassium  carbonate, 
32  parts  sulphur,  and  40  parts  anhydrous 
potassium  ferrocyanide,  and  heat  to  low  red- 
ness.    When  cool,  treat  with  boiling  alcohol 

By  treating  solution  of  potassium  bitartrate  with 
potassium  carbonate 

By  neutralizing  100  parts  of  lemon  Juice  with  10 
parts  of  potassium  bicarbonate 


POTASSA  SULPHURATA.  U.  S.      Sulphurated  Potassa 
[Pot.  Sulphurat. — Liver  of  Sulphur] 

A  mixture  composed  chiefly  of  potassium  polysulphides  and  potas- 
sium thiosulphate  and  containing  an  amount  of  sulphides  correspond- 
ing to  not  less  than  12.8  per  cent,  of  sulphur  (S).  Preserve  it  in  well- 
closed  containers. 

Preparation. — Sulphurated  Potassa  may  be  prepared  by  thoroughly 
mixing  1  part  of  sublimed  sulphur  with  2  parts  of  potassium  carbonate 
and  gradually  heating  the  mixture  in  a  covered  iron  crucible  until  the 
mass  ceases  to  swell  and  is  completely  melted.  It  is  then  poured  on  a 
stone  or  glass  slab  and  when  cold  broken  into  pieces  and  preserved  in 
tightly  closed  bottles.  When  the  heat  is  properly  regulated  during 
its  production  the  reaction  is  approximately  as  follows : 

3K2C03  +  4Sa  =  2K2S3  +  K2S203  +  3C02 


Potassium 
Carbonate 


Sulphur     Potassium       Potassium         Carbon 
Trisulphidc     Thiosulphate       Dioxide 


TheTrisulphide  is  considered  the  most  advantageous  form. 

As  this  product  rapidly  deteriorates  through  the  absorption  of  mois- 
ture, oxygen,  and  carbon  dioxide,  it  is  desirable  for  the  prescription 
pharmacist  to  prepare  it  frequently  to  secure  satisfactory  preparations. 

official  Description. — In  irregular  pieces,  liver-brown  when  freshly  made,  changing 
to  greenish-yellow  and  anally  to  gray  through  absorption  of  moisture,  oxygen,  and  carbon 

dioxide  from  the  air. 

Odor,  Taste,  and  Reaction. — Tt,  baa  a  strong  odor  of  hydrogen  sulphide  and  a  hittor, 
acrid,  and  alkaline  taste;  itrongly  alkaline  to  ktmus  when  in  aqueous  solution. 

Solubility. — Very  soluble  in  water,  usually  leaving  a  Blight  residue.    Alcohol  die 
only  tti"  sulphides. 

Tests  for  Identity. — An  aqueous  solution  of  Sulphurated  Potassa  CI  in  10)  is  light 
brown  in  rolor.     The  addition  of  BO  BXCI        of  BCetio  RCld  t"  this  solution  causes  a  brisk 

evolution  of  hydrogen  sulphide  and  a  precipitation  of  sulphur.  In  the  liquid  thus 
treated,  after  filtration,  an  <-x<;^  oi  sodium  bitartrate  T.8.  produces  an  abundant, 
white  crystalline  precipitate  on  standing. 
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Assay. — Add  a  solution  of  1  Gm.  of  crystallized  copper  sulphate  in  15  mils  ol  dvtflled 
water  to  a  solution  of  1  Gm.  of  Sulphurated  Potassa  in  10  mils  of  distilled  water,  shake 
the  mixture  in  a  .stoppered  vessel  for  a  few  minutes  and  filter.  The  filtrate,  acidulated 
with  acetic  acid  and  filtered  if  necessary,  produces  no  black  precipitate  with  an  equal 
volume  of  hvdrogen  sulphide  T.S.,  corresponding  to  not  less  than  12.8  per  cent,  of 
sulphur  comhined  as  sulphides. 

Uses. — It  is  extensively  used  in  dermatologic  practice,  especially 
in  what  is  commonly  known  as  Lotio  Alba  or  White  Lotion.  (See 
Formulary,  Part  VI.)  The  reaction  of  the  potassium  trisulphide  in 
preparing  white  lotion  is  as  follows: 

ZnS04  +  K2S3  =  ZnS  +  S2  +  K2S04 

Zinc  Potassium       Zinc      Sulphur     Potassium 

Sulphate        Trisulphide  Sulphide  Sulphate 

The  mixture  of  insoluble  zinc  sulphide  and  sulphur  gives  it  the 
creamy  white  appearance  and  the  potassium  sulphate  goes  into  solu- 
tion. Even  weak  acids  cause  the  liberation  of  H2S  from  sulphurated 
potassa. 

POTASSII  HYDROXIDUM.  U.  S.     Potassium  Hydroxide 
[Pot.  Hydrox. — Caustic  Potash        Potassium  Hydrate] 

It  contains  not  less  than  85  per  cent,  of  KOH  (56.11).  Preserve  it  in 
well-closed  containers.  If  bottles  are  used  they  must  be  made  of  hard 
glass. 

Preparation. — It  is  prepared  by  adding  milk  of  lime  or  calcium  hy- 
droxide to  a  hot  solution  of  potassium  carbonate,  decanting  the  KOH 
solution  from  the  precipitated  calcium  carbonate  and  concentrating  it. 
It  is  also  prepared  on  a  large  scale  by  electrolytic  methods  through 
the  decomposition  of  potassium  chloride,  chlorine  gas  being  the  other 
product  of  the  reaction.  Potassium  Hydroxide,  called  commercially 
caustic  potash,  is  prepared  in  the  form  of  sticks  by  evaporating  a  so- 
lution of  potassium  hydroxide  rapidly  in  a  silver  or  clean  iron  vessel 
until  a  fluid  of  oily  consistence  remains,  a  drop  of  which,  when  re- 
moved on  a  warm  glass  rod,  solidifies  on  cooling.  The  hot  caustic  is 
poured  into  cylindrical  moulds,  and  while  the  sticks  are  still  warm 
they  are  bottled  quickly,  to  prevent  deliquescence. 

Pure  caustic  potassium  hydroxide  is  sometimes  prepared  in  the  form 
of  powder  by  stirring  the  fused  mass  rapidly  with  a  silver  spatula  until 
a  granulated  powder  is  formed.  This  must  be  placed  in  warm  dry 
bottles  and  quickly  sealed  hermetically. 

Potassa  by  Alcohol  and  Potassa  by  Barytes  are  terms  used  to  designate 
pure  caustic  Potassium  Hydroxide  made  by  purifying  with  alcohol 
and  barium  hydroxide,  alcohol  dissolving  only  the  potassium  hy- 
droxide, while  the  sulphate  is  separated  by  treatment  with  baryta 
water,  forming  the  insoluble  barium  sulphate. 

Official  Description. — Tt  occurs  as  dry,  white,  or  nearly  white,  fused  masses,  or  sticks, 
hard  and  brittle,  showing  a  crystalline  fracture. 

Odor  and  Reaction. — Odorless.  An  aqueous  solution  <>f  Potassium  Hydroxide  even 
when  greatly  diluted  is  strongly  alkaline  to  litmus.  Great  caution  U  necessary  in  handling 
it,  as  it  rapidly  destroys  organic  tissues  When  exposed  to  the  air,  it  readily  absorbs 
carbon  dioxide  and  moisture,  and  deliquesces. 

Solubility. — One  Gm.  of  Potassium  Hydroxide  dissolves  in  0.9  mil  of  water,  about 
3  mils  of  alcohol,  and  in  2.5  mils  of  glycerin  at  L'f>°  C.  (~~°  P.),  also  in  O.fl  mil  of  l>oiling 
water;  very  soluble  in  boiling  alcohol. 

Tests  for  Identity. — When  introduced  into  a  non-luminous  flame,  it  imparts  to  it  a 
violet  color.  An  aqueous  solution  of  Potassium  Hydroxide  (I  in  Ho,  when  added  to  an 
excess  of  tartaric  acid  T.fv,  produces  a  white,  crystalline  precipitate,  which  redissolves 
when  the  Potassium  Hydroxide  is  added  in  excess. 
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Impurities  and  Tests  for  Impurities. — Organic  mailer  or  insoluble  impurities.  An 
aqueous  solution  of  Potassium  Hydroxide  (1  in  20)  is  clear  and  colorless. 

Heavy  Metals. — An  aqueous  solution  of  Potassium  Hydroxide  (1  in  50),  slightly 
acidulated  with  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (se» 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  in  a  500  mil  graduated  flask  about  10  Gin.  of  Potassium  Hydroxide, 
accurately  weighed  in  a  glass-stoppered  weighing-bottle,  in  250  mils  of  distilled  water, 
which  h;is  previously  been  boiled  and  cooled,  and  add  30  mils  of  barium  chloride  T.S. 
Now  fill  the  flask  to  the  mark  with  distilled  water,  which  has  previously  been  boiled 
and  cooled,  and  thoroughly  agitate  the  liquid.  Then  filter  the  liquid  in  the  flask  through 
a  dry  filter  into  a  dry  flask,  rejecting  the  first  20  mils,  and  titrate  200  mils  of  the  clear 
filtrate  with  normal  hydrochloric  acid  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It 
shows  not  less  than  So  per  cent,  of  KOH  when  calculated  to  the  amount  originally  taken. 

Each  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.05011  Gm.  of  KOH. 
Each  gramme  of  Potassium  Hydroxide  corresponds  to  not  less  than  15.15  mils  of  normal 
hydrochloric  acid  V.S. 

U.  S.  P.  Preparations. — Liquor  Cresolis  Compositus,  Liquor  Potassii  Hydroxidi; 
Sapo  Mollis. 

N.  F.  Preparations. — Liquor  Picis  Alkalinus;  Potassa  cum  Calce. 

The  U.  S.  P.  IX  assay  estimates  only  the  KOH,  as  any  carbonates  present  are 
precipitated  by  the  preliminary  treatment  with  barium  chloride. 

Uses. — Potassium  Hydroxide  is  used  as  a  caustic,  principally 
in  veterinary  practice;  the  end  of  the  stick  may  be  inserted  into  a 
section  of  rubber  tubing,  or  -wrapped  several  times  with  tin  foil,  to 
avoid  cauterizing  the  finger  of  the  operator.  Allowance  should  be  made 
for  the  moisture  usually  present  in  commercial  caustic  potash  as  it 
rarely  contains  less  than  30  per  cent. 

LIQUOR  POTASSII  HYDROXIDI.  U.  S.     Solution  of  Potassium  Hydroxide 
[Liq.  Pot.  Hydrox. — Liquor  Potass.e        Solution  op  Potassa] 

An  aqueous  solution  containing  not  less  than  4.5  per  cent,  of  KOH 
(56.11).  Preserve  Solution  of  Potassium  Hydroxide  in  bottles  made 
of  hard  glass,  and  provided  with  rubber  stoppers  or  with  glass  stoppers 
coated  with  petrolatum. 

Metric  Old  form 

•Potassium  Hydroxide 60  Om.  l  oz.  av.  20  gr. 

Distilled  Water 940  Gm.  15  fl.  oz. 

To  make 1000  0m.  1  pint 

Dissolve  the  potassium  hydroxide  in  the  distilled  water. 

The  potassium  hydroxide  used  in  this  process  should  be  of  the  full 
strength  and  quality  directed  by  the  Pharmacopoeia  (85  per  cent.). 
Potassium  hydroxide  of  any  other  strength,  however,  may  be  used, 
if  a  proportionately  larger  or  smaller  quantity  be  taken;  the  proper 
amount  for  the  above  formula  being  ascertained  by  dividing  5100  by 
the  percentage  of  absolute  potassium  hydroxide  contained  therein. 

Solution  of  Potassium  Hydroxide  was  formerly  made  by  decom- 
poeing  85  Gm.  of  potassium  bicarbonate  through  the  action  of  40 
Gm.  of  lime  slaked  with  20  mils  of  water  with  heat.  The  mixture  was 
made  up  to  1000  Gm.  and  the  clear  solution  decanted.  The  direction 
to  heat  the  solution  of  potassium  bicarbonate  until  effervescence  ceases 
was  for  the  purpose  of  driving  off  as  much  of  the  carbonic  acid 
as  possible  by  the  amplest  method;  the  remainder  was  disposed  of 
through  double  decomposition,  as  shown  by  the  equation 
K2C03  4-  Ca(OH)3  =  2KOTI  +  CaCOs 

Potassium  ( ".•ilciuin  PotAMium  nini 

Carbonate  Hydroxide  Hydroxide  Carbonate 
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Preference  was  given  to  the  bicarbonate  as  the  source  of  the  potas- 
sium, because  the  cheaper  carbonates  nearly  always  contain  silicates 
and  other  impurities  in  sufficient  quantities  to  render  the  product 
inferior. 

In  making  this  solution  in  this  waj7-,  the  proportion  of  water  is  not 
a  matter  of  indifference.  The  quantity  used  should  be  at  least  five 
times  as  great  as  that  of  the  bicarbonate,  and  the  lime  must  greatly 
exceed  the  amount  indicated  by  theory. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless,  having,  even  when  diluted,  a  very  acrid  and 
caustic  taste.  It  should  not  be  tasted  wdess  largely  diluted.  It  is  strongly  alkaline  and 
readily  absorbs  carbon  dioxide  from  the  air. 

Specific  Gravity.— About  1.046  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  conforms  to  the  reactions  and  tests  for  an  aqueous  solution  of 
potassium  hydroxide  as  given  under  Potassii  Hydroxidum,  when  concentrated  to  the 
proper  strength. 

Impurities  and  Tests  for  Impurities. — Carbonate.  Introduce  about  20  mils  of  Solution 
of  Potassium  Hydroxide  into  a  flask,  stopper,  weigh  accurately  and  titrate  it  directly 
with  normal  hydrochloric  acid  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows 
not  more  than  5.5  per  cent,  of  alkalinity,  calculated  as  KOH. 

Assay. — Transfer  about  50  mils  of  Solution  of  Potassium  Hydroxide,  accurately 
weighed,  to  a  250  mil  measuring  flask,  add  20  mils  of  barium  chloride  T.S.  and  fill  the 
flask  to  the  mark  with  distilled  water,  which  has  previously  been  boiled  and  cooled. 
Then  thoroughly  agitate  the  liquid,  filter  it  through  a  dry  filter,  reject  the  first  20  mils 
and  titrate  100  mils  of  the  filtrate,  representing  20  mils  of  the  solution,  with  normal 
hydrochloric  acid  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows  not  less  than 
4.5  per  cent,  of  KOH,  when  calculated  to  the  amount  of  solution  originally  taken. 

Each  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.05G11  Gm.  of  KOH. 
Each  gramme  of  Solution  of  Potassium  Hydroxide  (after  treatment  with  barium  chloride 
T.S.)  corresponds  to  not  less  than  0.80  mil  of  normal  hydrochloric  acid  V.S. 

Uses. — Solution  of  potassium  hydroxide  is  a  valuable  antacid  when 
given  in  doses  of  fifteen  minims  (1  mil),  diluted  with  milk.  If  a  large 
quantity  should  be  swallowed  accidentally,  the  proper  antidotes 
would  be  mild  acid  liquids,  like  vinegar  or  lemon  juice,  accompanied 
with  bland  oils. 


POTASSII  ACETAS.  U.  S.     Potassium  Acetate 
[Pot.  Acet.] 

It  contains,  when  dried  to  constant  weight  at  150°  C  (302°  F.)  not 
less  than  99  per  cent,  of  KC2H302  (98.12).  Preserve  it  in  air-tight 
containers. 

Preparation. — This  salt  may  be  made  by  adding  crystals  of  potas- 
sium bicarbonate  to  pure  acetic  acid  until  effervescence  ceases,  and, 
after  acidulating  slightly  with  a  few  drops  of  the  acid,  cautiously 
evaporating  to  dryness  in  a  porcelain  evaporating  dish  by  means  of 
a  sand-bath.  Great  care  is  necessary  to  avoid  contamination  with 
iron,  and  it  is  not  safe  to  use  an  enameled  iron  dish. 

KHC03  +  HC2H3Oa  =  KCaII3Oa  +  C02  +  H20 

Potassium  Acetic  Acid  Potassium  Carbon  Water 

Bicarbonate  Acetate  DJPlida 

The  manufacturer  nearly  always  uses  the  carbonate  in  making 
potassium  acetate,  instead  of  the  bicarbonate,  because  it  is  much 
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cheaper.  The  product  from  the  carbonate  is  apt  to  be  impure,  how- 
ever, because  of  the  silica,  sulphate,  chlorides,  etc.,  always  present 
in  the  ordinary  carbonate. 

Official  Description. — A  white  powder,  or  in  crystalline  masses  of  a  satin-like  luster, 
very  deliquescent  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  or  with  a  faint,  acetous  odor,  and  having  a 
warming,  saline  taste.  An  aqueous  solution  of  the  salt  (1  in  20)  is  alkaline  to  litmus,  but 
does  not  affect  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Potassium  Acetate  dissolves  in  0.5  mil  of  water  and  in  2.9 
mils  of  alcohol  at  25°  C.  (77°  F.) ;  also  in  about  0.2  mil  of  boiling  water. 

Tests  for  Identity. — When  slightly  heated,  the  salt  fuses.  On  strong  ignition  it  is 
decomposed  with  the  evolution  of  inflammable  empyreumatic  vapors  and  leaves  a  black 
residue  of  potassium  carbonate  and  carbon.  This  residue  imparts  to  a  non-luminous 
flame  a  violet  color,  is  alkaline  to  litmus,  and  effervesces  with  acids. 

The  addition  of  5  mils  of  sodium  bitartrate  T.S.  to  5  mils  of  an  aqueous  solution  oi 
the  salt  (1  in  5)  causes  a  white,  crystalline  precipitate. 

Add  0.1  Gm.  of  the  salt  to  1  mil  of  sulphuric  acid  and  1  mil  of  alcohol  and  gently 
warm  the  mixture;  ethyl  acetate  is  formed,  recognizable  by  its  odor. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  the 
salt  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dry  the  salt  to  constant  weight  at  150°  C.  (302°  F.)  and  proceed  as  directed 
under  the  Assay  for  alkali  salts  of  organic  acids  (see  U.  S.  P.,  Test  No.  6,  Chapter  LXII). 
It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  KC2H3O2. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.04906  Gm.  of 
KC2H302-  Each  gramme  of  Potassium  Acetate,  previously  dried,  corresponds  to  not 
less  than  20.2  mils  of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparations. — Elixir  Buchu  et  Potassii  Acetatis;  Elixir  Potassii  Acetatis, 
Elixir  Potassii  Acetatis  et  Juniperi. 

Uses. — Potassium  acetate  is  a  reliable  diuretic  when  given  in  doses 
of  fifteen  grains  to  one  drachm  (1  to  4  Gm.).  In  larger  doses  it  acts 
as  a  cathartic. 


POTASSII  BICARBONAS.  U.  S.     Potassium  Bicarbonate 
[Pot.  Bicarb.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  KHC03  (100.11).  Preserve 
it  in  well-closed  containers. 

Preparation. — This  salt  is  made  by  passing  carbon  dioxide  through 
a  solution  of  potassium  carbonate  until  it  is  fully  saturated,  then 
filtering  the  liquid,  and  evaporating  at  a  temperature  below  71°  C. 
(160°  F.)  to  prevent  decomposition.  The  crystals  formed  should  be 
well  washed  and  dried. 

K2C03  +  C02  +  H20  =  2KHC03 

Potassium       Carbon        Water  Potassium 

Carhonuto         Dioxide  BioarbonatS 

The  cheapest  way  to  make  this  salt  is  to  suspend  a  dish  containing 
a  concentrated  solution  of  potassium  carbonate  within  the  ferment- 
ing tuns  of  a  brewery;  the  carbon  dioxide  produced  during  fermen- 
tation is  thus  utilized.  The  crude  Bait  obtained  <>n  evaporation  is 
called  sahrrafiis.  When  purified  by  crystallization,  it  constitutes  the 
official  bicarbonate. 
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Official  Description. — Colorless,  transparent,  monoclinic  prisms  or  a  white  granular 
powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  and  slightly  alkaline  taste. 
An  aqueous  solution  of  Potassium  Bicarbonate  (1  in  10)  is  slightly  alkaline  to  litmus 
but  is  neutral  or  slightly  alkaline  to  phenolphthalein  T.S.,  and  effer-'esces  with  acids.  It 
is  permanent  in  the  air. 

Solubility. — One  Gm.  of  Potassium  Bicarbonate  dissolves  in  2.8  mils  of  water  at  25°  C. 
(77°  F.);  also  in  2  mils  of  water  at  50°  C.  (122°  F.);  almost  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  above  50°  C.  (122°  F.),  an  aqueous  solution  of  the 
salt  rapidly  loses  carbon  dioxide  and  water,  and,  at  boiling  heat,  the  salt  is  entirely 
converted  into  normal  carbonate. 

The  dry  salt  begins  to  lose  carbon  dioxide  and  water  at  100°  C.  (212°  F.),  and  this  loss 
increases  at  a  higher  temperature,  until  at  a  red  heat  a  residue  of  carbonate  remains 
which  imparts  a  violet  color  to  a  non-luminous  flame. 

An  aqueous  solution  of  Potassium  Bicarbonate  (1  in  10)  yields  a  white,  crystalline 
precipitate  of  potassium  bitartrate  with  excess  of  tartaric  acid  T.S. 

Impurities  and  Tests  for  Impurities. — Carbonate. — Add  2  mils  of  tenth-normal  hydro- 
chloric acid  V.S.  and  2  drop3  of  phenolphthalein  T.S.  to  1  Gm.  of  the  salt,  dissolved 
without  agitation  in  20  mils  of  distilled  water  at  a  temperature  not  above  15°  C.  (5°-°  F.); 
a  red  tint  does  not  appear  immediately. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  (1  in  50),  mixed  with  a  slight  excess  of 
hydrochloric  acid  does  not  respond  to  the  Test  for  heavy  metals  (see  U.S.  P.,  Test  No.  3, 
Chapter  LXII). 

Assay. — Dissolve  about  4  Gm.  of  Potassium  Bicarbonate,  previously  dried  to  constant 
weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  25  mils  of  distilled 
water  and  titrate  with  normal  sulphuric  acid  V.S.,  methyl  orange  T.S.  being  used  as 
indicator.    It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  KHCO3. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.10011  Gm.  of  KIICO3. 
Each  gramme  of  Potassium  Bicarbonate,  previously  dried,  corresponds  to  not  less  than 
9.9  mils  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparations. — Liquor  Magnesii  Citratis;  Liquor  Potassii  Arsenitis; 
Liquor  Potassii  Citratis. 

N.  F.  Preparations. — Liquor  Antisepticus  Alkalinus;  Liquor  Arsenicalis,  Clemens; 
Liquor  Magnesii  Sulphatis  Effervescens;  Liquor  Phosphatum  Compositus. 

Uses. — This  salt  is  largely  used  as  affording  the  purest  available 
source  of  the  potassium  salts.  The  large  quantity  of  carbonic  acid 
which  it  yields  on  decomposition  renders  it  useful  in  beverages  and 
laxative  draughts,  such  as  solution  of  magnesium  citrate.  It  is  milder 
than  the  carbonate,  and  when  administered  internally  it  is  more 
acceptable  to  the  stomach.  The  dose  is  from  fifteen  to  thirty  grains 
(1  to  2  Gm.). 

POTASSII   BITARTRAS.  U.  S.     Potassium  Bitartrate 
[Pot.   Bitart. — Cream  op  Tartar] 

It  contains,  when  dried  to  constant  weight  at  100°  C  (212°  F.).,  not 
less  than  99.5  per  cent,  of  KHC4H406  (188.14).  Preserve  it  in  well- 
closed  containers. 

Preparation. — This  well  known  salt  is  made  by  purifying  argol,  or 
tartar,  a  substance  deposited  in  wine  casks  during  the  fermentation  of 
the  grape  juice.     (See  Acid  Saccharine  Fruits,  Part  IV.) 

Official  Description. — Colorless  or  slightly  opaque,  rhombic  crystals,  or  a  white,  some- 
what gritty  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  pleasant,  acidulous  taste  A 
saturated  aqueous  solution  of  the  salt  is  acid  to  litmus.     It  is  permanent  in  the  air. 

Solubility. — One  Gm.  of  Potassium  Bitartrate  dissolves  in  i55  mils  of  water  and  in 
8820  mils  of  alcohol  at  25°  C.  (77°  F.);  also  in  16  mils  of  boiling  water. 

Tests  for  Identity. — When  the  salt  is  heated  it  chars  and  emits  inflammable  vapors 
having  the  odor  of  burning  sugar.  At  a  higher  temperature,  with  free  access  of  air.  the 
carbon  of  the  black  residue  is  consumed,  and  a  white,  fused  mass  of  potassium  carbonate 
remains,  which  has  an  alkaline  reaction  and  effervesces  strongly  with  acids. 

With  sodium  cobaltic  nitrite  T.S.  a  saturated  aqueous  solution  of  the  salt  yields  a 
yellow  precipitate. 
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Neutralize  a  saturated  aqueous  solution  of  the  salt  with  potassium  hydroxide  T.S., 
add  silver  nitrate  T.S.,  then  just  sufficient  ammonia  water  to  dissolve  the  white  precipi- 
tate and  boil  the  solution;  silver  is  deposited  on  the  sides  of  the  test  tube,  forming  a 
mirror. 

Impurities  and  Tests  for  Impurities. — Starch,  kaolin,  calcium  phosphate,  or  other  in- 
soluble matter. — When  0.5  Gm.  of  the  salt  is  dissolved  in  3  mils  of  ammonia  water,  no 
insoluble  residue  remains. 

Heavy  Metals. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50),  made  with  the 
aid  of  just  sufficient  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals 
(see  U.  S.  P.,  Test  No.  3,  Chapter  LXI I). 

Ammonia  is  not  evolved  on  heating  the  salt  with  a  slight  excess  of  potassium  hydrox- 
ide T.S. 

Alum. — Mix  1  Gm.  of  Potassium  Bitartrate,  in  a  platinum  crucible,  with  0.5  mil  of 
sulphuric  acid  and  1  mil  of  nitric  acid,  and  heat  the  mixture  until  fumes  of  sulphur  tri- 
oxide  begin  to  be  liberated.  Cool  the  resulting  mass  and  treat  it  with  10  mils  of  distilled 
water  and  filter.  The  filtrate,  upon  being  made  slightly  alkaline  with  potassium  hy- 
droxide T.S.,  does  not  yield  a  gelatinous  precipitate  soluble  in  excess  of  the  reagent. 

Heat  10  Gm.  of  Potassium  Bitartrate  with  15  mils  of  distilled  water  and  add  hydro- 
chloric acid  until  the  salt  is  dissolved,  then  add  2  mils  of  sulphurous  acid  and  boil  the 
mixture  until  the  odor  of  sulphur  dioxide  is  barely  perceptible.  Cool  the  solution,  mix  it 
with  1  mil  of  sodium  cyanide  T.S.,  and  follow  this  immediately  with  stronger  ammonia 
water  until  the  precipitate  first  formed  is  redissolved  and  the  solution  has  a  slight  odor  of 
ammonia.  When  it  is  cold,  transfer  the  solution  to  a  glass-stoppered  cylinder  graduated 
to  50  mils,  dilute  it  with  sufficient  distilled  water  to  measure  50  mils,  and  add  3  drops  of 
sodium  sulphide  T.S.  After  mixing  well,  the  color  produced  in  the  solution,  if  any, 
when  viewed  downward  against  a  white  surface,  is  not  greater  than  the  color  of  a  control 
solution  prepared  as  follows:  Dissolve  2  Gm.  of  ammonium  chloride  (see  U.  S.  P. 
Reagents,  Chapter  LXII)  in  20  mils  of  distilled  water,  add  4  mils  of  a  solution  containing 
0.08  Gm.  of  lead  nitrate  in  1000  mils  of  distilled  water,  and  then  1  mil  of  diluted  hydro- 
chloric acid.  Treat  this  solution  with  the  same  quantity  of  hydrochloric  acid,  sulphurous 
acid,  sodium  cyanide  T.S.,  and  stronger  ammonia  water,  as  used  above,  transfer  it  to 
another  50  mil  glass-stoppered  cylinder,  and  then  dilute  it  with  sufficient  distilled  water 
to  make  50  mils  and  add  3  drops  of  sodium  sulphide  T.S.  (before  adding  the  sodium 
sulphide  T.S.,  the  liquid  must  possess  a  distinct  odor  of  ammonia  and  the  two  cylinders 
used  must  be  matched,  be  of  practically  colorless  glass  and  have  the  same  internal 
diameter) . 

Assay. — Dissolve  about  6  Gm.  of  Potassium  Bitartrate,  previously  dried  to  constant 
weight  at  100u  C.  (212°  F. )  and  accurately  weighed,  in  100  mils  of  boiling  distilled  water  and 
titrate  with  normal  potassium  hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator. 
It  shows,  in  the  dried  salt,  not  less  than  99.5  per  cent,  of  KHCiHUOe- 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.18814  Gm.  of 
KHC4H4O6.  Each  gramme  of  Potassium  Bitartrate,  previously  dried,  corresponds  to 
not  less  than  5.29  mils  of  normal  potassium  hydroxide  V.S. 

The  presence  of  lead,  which  may  be  introduced  during  the  manu- 
facturing process,  through  the  use  of  sulphuric  acid  containing  lead, 
is  limited  by  the  official  tests  to  20  parts  in  one  million.  This  is  the 
limit  fixed  by  the  U.  S.  Government  for  lead  in  food  products  and 
potassium  bitartrate  is  classified  as  a  food  through  its  large  use  in 
"baking  powders." 

U.  S.  P.  Preparation. — Pulvis  Jalapse  Compositus. 

N.  F.  Preparations. — Liquor  Cocci;  Species  Laxativce;  Trochisci  Sulphuris  et 
Potassii  Bitartratis. 

Uses. — This  salt  is  the  source  of  tartaric  acid  and  some  of  the  tar- 
trates, it,  is  Due  of  the  ingredients  in  compound  powder  of  jalap, 
and  is  frequently  used  :is  :t  refrigerant  and  purgative  in  doses  of  thirty 
grains  to  four  drachms  (2  to  10  Gm.) 

POTASSII   BROMIDUM.   I.  S       Potassium  Bromide 
[Pot.    Brom.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  98.5  per  cent,  of  Kl'.r  (119.02).  Preserve  it  in  well-closed 
containers. 
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Preparation. — Two  methods  are  used  in  making  this  salt.  In  the 
one  which  was  formerly  official,  ferrous  bromide,  made  by  acting  on 
iron  with  bromine,  is  treated  with  potassium  carbonate;  ferrous  car- 
bonate is  precipitated,  and  potassium  bromide  remains  in  solution. 
The  latter  is  filtered  and  evaporated,  that  crystals  may  form. 

FeBr2  +  K2C03  =  FeC03  -f-  2KBr 

Ferrous  Potassium  Ferrous         Potassium 

Bromide  Carbonate  Carbonate        Bromide 

In  the  other  method,  bromine  is  added  to  solution  of  potassium 
hydroxide,  producing  potassium  bromide  and  bromate.  The  solution 
is  evaporated  to  dryness,  mixed  with  charcoal,  and  heated  to  redness. 
The  bromate  is  deoxidized  and  converted  into  bromide,  carbon  mon- 
oxide escaping. 

2KBr03  +  3C2  =  2KBr  +  6CO 

Potassium         Carbon      Potassium       Carbon 
Bromate  Bromide       Monoxide 

The  presence  of  chlorides  in  potassium  bromide  often  to  the  extent 
of  3  per  cent,  is  due  to  the  difficulty  of  obtaining  the  bromine,  which 
is  used  in  making  it,  free  from  chlorine. 

Formerly  this  salt  was  imported.  It  is  now  made  in  the  United 
States  upon  a  large  scale,  and  is  exported. 

Official  Description. — As  colorless,  or  white,  cubical  crystals,  or  as  a  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  strongly  saline  taste;  permanent 
in  the  air.     Its  aqueous  solution  (1  in  20)  is  neutral  or  faintly  alkaline  to  litmus. 

Solubility. — One  Gm.  dissolves  in  1.5  mils  of  water,  about  250  mils  of  alcohol,  and  in 
4.6  mils  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  1  mil  of  boiling  water  and  in  about  21  miU 
of  boiling  alcohol. 

Tests  for  Identity. — When  heated  on  platinum  foil  it  decrepitates:  upon  further  heat- 
ing it  fuses  without  decomposition  and  at  a  bright  red  heat  volatilizes,  communicating 
a  violet  color  to  a  non-luminous  flame. 

The  addition  of  5  mils  of  sodium  bitartrate  T.S.  to  5  mils  of  an  aqueous  solution  of  the 
salt  (1  in  5)  produces  a  white  crystalline  precipitate. 

Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  a  yellow- 
ish-white precipitate,  insoluble  in  nitric  acid  or  in  a  moderate  excess  of  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Alkali. — Dissolve  1  Gm.  of  Potassium  Hromide 
in  10  mils  of  distilled  water  and  add  0.1  mil  of  tenth-normal  sulphuric  acid  V.S. ;  no  color 
is  produced  by  the  subsequent  addition  of  a  drop  of  phenolphthalein  T.S.,  even  after 
heating. 

Iodide. — Add  a  few  drops  of  ferric  chloride  T.S.  to  10  mils  of  an  aqueous  solution  of 
the  salt  (1  in  20),  shake  the  mixture,  and  add  1  mil  of  chloroform;  the  latter  does  not 
acquire  a  violet  tint. 

Bromate. — Drop  1  mil  of  diluted  sulphuric  acid  upon  about  1  Gm.  of  the  powdered 
salt;  no  yellow  color  appears  at  once. 

Barium  Sulphate. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  the 
salt  (1  in  20),  when  acidulated  with  hydrochloric  acid,  are  not  immediately  rendered 
turbid  by  the  addition  of  1  mil  of  potassium  sulphate  T.S.;  nor  bv  1  mil  of  barium  chlo- 
ride T.S. 

Heavy  Metal*. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  fur  heavy 
metals  (see  IT.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dry  the  salt  to  constant  weight  at  100°  C.  (212°  F.)  and  proceed  as  directed 
under  the  Assav  for  bromides  (sec  IT.  S.  P.,  Test  No.  5,  Chapter  1.X1I  I.  El  Blum  •.  in  the 
dried  salt,  not  less  than  OS. 5  per  cent,  of  Kl'.r. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  Head  rnnvsponds  to  0.011902  Gm.  of 
KBr.  Each  gramme  of  Potassium  Bromide,  previously  dried,  corresponds  to  not  less 
than  82.8  mils  nor  more  than  84.8  mils  of  tenth-normal  .silver  nitrate  V.S. 

N.  F.  Preparations. — Elixir  Potassii  Bromidi;  Elixir  Trium  Rromidorum;  Liquor 
Bromi;  Mistura  Chlorali  et  Potassii  Bromidi  Composita;  Sal  Potassii  Bromidi 
EfTervesccns;  Sal  Potassii  Bromidi  Effervescens  Compositus;  Syrupus  Bromidorum. 

Uses. — Potassium  bromide  is  largely  used  as  a  nervine,  in  doses  of 
fifteen  grains  (1  Gm.),  frequently  repeated. 
46 
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POTASSII  CARBONAS.  U.  S.     Potassium  Carbonate 
[Pot.  Carb. — Salt  of  Tartar] 

It  contains,  when  dried  to  constant  weight  at  180°  C.  (356°  F.)  not 
less  than  99  per  cent,  of  K2C03  (138.20).  It  contains  not  more  than 
15  per  cent,  of  moisture.    Preserve  it  in  air-tight  containers. 

Preparation. — This  salt,  known  commercially  as  Salt  of  Tartar  or 
Sal  Tartar,  is  made  by  dissolving  pearlash,  or  impure  potassium  car- 
bonate, in  an  equal  weight  of  cold  water,  allowing  the  mixture  to  stand 
a  day  or  two,  filtering  the  solution,  pouring  it  into  a  bright  iron  dish, 
and  evaporating  over  a  gentle  fire  until  it  thickens,  then  removing  it 
from  the  fire  and  stirring  constantly  with  an  iron  spatula,  so  as  to  form 
a  granular  salt  (see  page  265). 

A  purer  carbonate  is  produced  by  decomposing  potassium  bicar- 
bonate by  heating  to  redness,  thus  driving  off  water  of  crystallization 
and  a  portion  of  the  carbon  dioxide. 

2KHC03  =  K2C03  +  COa  +  H20 

Potassium  Potassium  Carbon  Water 

Bicarbonate  Carbonate         Dioxide 

Perhaps  the  largest  proportion  of  potassium  carbonate  at  the  present 
time  is,  however,  obtained  from  native  potassium  chloride  and  sul- 
phate from  the  Stassfurt  mines  in  Germany.  A  process  similar  to 
that  of  Leblanc  for  producing  sodium  carbonate  (see  page  751)  is 
used  and  a  very  pure  potassium  carbonate  obtained. 

Official  Description. — A  white,  granular  powder. 

Odor,  Taste,  and  Reaction. — -Odorless,  and  having  a  strongly  alkaline  taste;  very 
deliquescent.  An  aqueous  solution  of  Potassium  Carbonate  (1  in  20)  is  strongly  alka- 
line to  litmus  and  phenolphthalein  T.S.,  and  effervesces  with  acids. 

Solubility. — One  Gm.  of  Potassium  Carbonate  dissolves  in  0.9  mil  of  water  at  25°  C; 
(77°  F.);  also  in  0.7  mil  of  boiling  water;  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  to  180°  C,  (350°  F.),  the  salt  loses  all  the  water 
which  it  may  have  retained  or  absorbed;  at  a  bright  red  heat  it  melts,  and  at  a  white 
heat  it  volatilizes,  communicating  to  a  non-luminous  flame  a  violet  color  with  not  more 
than  a  transient  yellow  tinge. 

An  aqueous  solution  of  the  salt  (1  in  10)  yields  with  an  excess  of  tartaric  acid  T.S.  a 
white  crystalline  precipitate  of  potassium  bitartrate. 

Impurities  and  Tests  for  Impurities. — Earllty  Impurities. — No  residue  is  left  on  dis- 
solving 1  Gm.  of  the  salt  in  20  mils  of  distilled  water. 

Heavy  Metals. — An  aqueous  solution  of  Potassium  Carbonate  (1  in  50),  mixed  with  a 
slight  cxcpss  of  hydrochloric  arid,  does  not  respond  to  the  Test  for  heavy  metals  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Moistarr. — Take  about  3  Gm.  of  Potassium  Carbonate,  weigh  accurately,  and  dry  to 
constant  weight  in  an  air  bath  at  180°  C.  (356°  F.);  it  loses  not  more  than  15  per  cent. 
in  ireight. 

Assay. — Dissolve  about  3  Gm.  of  Potassium  Carbonate,  previously  dried  to  constant 

weight  at  180°  C.  (35(>°  P.)  and  accurately  weighed  in  a  stoppered  weighing-bottle,  in 

25  mils  of  distilled  water  and  titrate  with  normal  sulphuric  acid   V.8.,  methyl  orange 

U  indicator.     It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of 

KfCOfr 

Jvirh  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.06910  Gm.  of  K2CO3. 
Each  gramme  of  Potassium  Carbonate,  previously  dried,  corresponds  to  not  less  than 
I  mils  <>f  normal  sulphuric,  acid  V.S. 

U.  S.  P.  Preparations. — PiluUe  Ferri  Carbonatis;  Syrupus  Rhei;  Syrupus  Rhei 
Aroni  itir-us. 

N.  F.  Preparations. — Elixir  Formatum ;  Liquor  Cocci:  liquor  PotasssB  Chloric 
natae;  Mistura  Carminaf  iva;  Mistura  Ferri  Composita;  Mistura  Opii  et  Sassafras; 
Mistura  Rhei  Alkalina;  Sal  Yichyanum  Factitium;  Ral  Vichyanum  Factitiiun 
Effervi  ''"Hi  Factitium  Effervescens  cum  Lithio;  Syrupus  Asari 

CompositUfl:  Tinctura  'Juaiaci  Composita;  Tinctura  Rhei  Aquosa;  Unguentum 
Sulphuris  Alkalinum;  Vinum  Aurantii  Compositum. 
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Uses. — Potassium  carbonate  is  an  antacid,  but  it  is  less  agreeable 
than  the  bicarbonate.  The  dose  is  fifteen  grains  (1  Gm.),  largely 
diluted.  In  large  doses  it  is  an  irritant  caustic,  the  proper  antidotes 
to  administer  being  diluted  vinegar,  lemon  juice,  or  weak  acids. 

POTASSII  CHLORAS.  U.  S.     Potassium  Chlorate 
[Pot.   Chloras] 

It  contains  not  less  than  99  per  cent,  of  KC103  (122.56).  Preserve  it 
in  well-closed  containers.  Great  caution  should  be  observed  in  handling 
it,  as  dangerous  explosions  are  liable  to  occur  when  it  is  heated  or  sub- 
jected to  concussion  or  trituration  with  organic  substances  (cork,  tan- 
nic acid,  dust,  sugar,  etc.),  or  with  sulphur,  sulphides,  hypophosphites, 
or  other  easily  oxidizable  substances. 

Preparation. — Chlorate  of  Potash,  as  it  is  always  termed  commer- 
cially, was  formerly  made  by  passing  chlorine  gas  into  a  solution  of 
potassium  hydroxide.  This  is  a  very  wasteful  process,  as  only  one- 
fifth  of  the  potassium  hydroxide  is  obtained  as  chlorate,  the  rest 
passing  into  potassium  chloride.  It  is  now  more  economically  pre- 
pared by  boiling  together  solutions  of  potassium  chloride  and  calcium 
hypochlorite,  whereby  potassium  chlorate  and  calcium  chloride  are 
produced. 

When  a  solution  of  calcium  hypochlorite  is  boiled,  it  is  decom- 
posed, and  calcium  chlorate  and  calcium  chloride  are  formed: 

3Ca(C10)2  =  2CaCla  +  Ca(C103)2 

Calcium  Calcium  Calcium 

Hypochlorite  Chloride  Chlorate 

When  solution  of  calcium  chlorate  is  heated  in  contact  with  potas- 
sium chloride,  double  decomposition  takes  place  as  shown  by  the 
following  equation : 

Ca(C103)2  +  2KC1  =  2KC108  +  CaCl2 

Calcium  Potassium  Potassium    "       Calcium 

Chlorate  Chloride  Chlorate  Chloride 

The  potassium  chlorate  is  easily  separated  from  the  calcium  chlo- 
ride, because  it  is  much  less  soluble  than  the  latter. 

This  salt  is  now  made  by  electrolysis  by  placing  opposite  to  each 
other  in  a  solution  of  potassium  chloride,  anodes  and  cathodes,  with- 
out being  separated  by  a  porous  diaphragm.  The  electric  current 
causes  the  formation  of  potassium  hypochlorite  in  the  solution,  which 
by  boiling  is  converted  into  potassium  chlorate  and  potassium  chloride. 

Official  Description. — In  colorless,  lustrous,  monoclinic  prisms  or  plates,  or  as  a 
white  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  taste;  permanent  in  the 
air.     An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Potassium  Chlorate  dissolves  in  11.5  mil.--,  of  water  at 
(77°  F.);  also  in  1.8  mils  of  boiling  water;  almost  insoluble  in  alcohol;  soluble  in  glycerin. 

Tests  for  Identity. — When  heated  the  Ball  melts,  gives  off  oxygen,  and  finally  u 
residue  of  potassium  chloride, 'readily  soluble  in  water  and  yielding  with  silver  nitrate 
T.S.  a  white  precipitate,  insoluble  in  nitric  acid  but  readily  soluble  in  ammonia  water. 
To  a  non-luminous  (lame  it  imparts  a  violet  color. 

With  an  excess  of  tartaric  acid  T.S.  a  solution  of  the  Ball  (l  in  20'i  slowly  yields  a  scant, 

white,   crystalline  precipitate;   with   platinic   chloride   T.S.,    a   similar  solution   yields   a 
yellow  crystalline  precipitate. 

Add  about  0.2  Gm.  of  the  salt  to  1  mil  of  hydrochloric  acid;  the  liquid  assumes  :>  deep 
greenish-yellow  color,  and  chlorine  and  oxides  of  chlorine  are  evolved. 
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Impurities  and  Tests  for  Impurities. — Heavy  Metali. — An  aqueous  solution  of  the 
salt  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

Assay. — Transfer  to  a  250  mil  flask  about  0.1  Gm.  of  Potassium  Chlorate,  accurately 
weighed,  and  dissolve  it  in  10  mils  of  distilled  water,  then  add  25  mils  of  acidulated 
ferrous  sulphate  T.S.  to  the  solution.  Prepare  a  valve  stopper  by  taking  a  piece  of 
rubber  tubing  of  convenient  diameter  and  about  5  cm.  in  length,  placing  a  piece  of  glass 
rod  in  one  end  and  slipping  the  other  end  over  a  glass  tube  which  passes  through  a  per- 
forated stopper  of  a  size  convenient  to  fit  the  flask  used.  Cut  a  longitudinal  slit  about 
15  mm.  long  in  one  side  of  the  rubber  tube  about  half  way  up.  Insert  this  stopper  in 
the  flask  and  boil  the  mixture  for  ten  minutes.  Now  cool  the  mixture,  add  10  mils  of 
manganous  sulphate  T.S.  and  titrate  the  excess  of  ferrous  sulphate  with  tenth-normal 
potassium  permanganate  V.S.  At  the  same  time  conduct  a  parallel  experiment  with 
another  portion  of  25  mils  of  acidulated  ferrous  sulphate  T.S.  and  subtract  the  result  of 
the  latter  titration  from  that  of  the  former.    It  shows  not  less  than  99  per  cent,  of  KCIO3. 

Each  mil  of  tenth-normal  potassium  permanganate  V.S.  used  corresponds  to  0.0020427 
Gm.  of  KCIO3.  Each  gramme  of  Potassium  Chlorate  corresponds  to  not  less  than 
4S4.7  mils  of  tenth-normal  potassium  permanganate  V.S. 

U.  S.  P.  Preparation. — Trochisci  Potassii  Chloratis. 

N.  F.  Preparations. — Gargarisma  Guaiaci  Compositum;  used  in  making  Liquor 
Chlori  Compositus. 

Uses. — Potassium  chlorate  is  used  chemically  as  a  source  for  ob- 
taining oxygen,  and  medicinally  is  largely  employed  in  diphtheria, 
sore  throat,  scarlet  fever,  etc.,  in  doses  of  from  four  to  twenty  grains 
(0.23  to  1.3  Gm.) 


POTASSII  CITRAS.  U.  S.      Potassium  Citrate 
[Pot.  Cit.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  K3C6H5O7+H2O  (324.36). 
Preserve  it  in  well-closed  containers. 

Preparation — This  salt  is  made  by  adding  potassium  bicarbonate 
to  a  solution  of  citric  acid  until  effervescence  ceases,  filtering  the 
solution,  evaporating  to  dryness,  and  granulating  (see  page  265). 

3KHC03  +  H3C6H507  =  K3C6H507  +  3H20  +  3COa 

Potassium  Citric  Acid  Potassium  Water  C.irhon 

Bicarbonate  Citrate  Dioxide 

Manufacturers  generally  use  the  carbonate  as  the  source  of  the 
potassium,  as  it  is  much  cheaper  than  the  bicarbonate.  When  care- 
lessly made  from  the  carbonate,  silica  may  be  present,  which  is  to  be 
suspected  if  the  potassium  citrate  is  not  entirely  soluble  in  water. 

Official  Description.  —Transparent,  prismatic  crystals,  or  as  a  white,  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  saline  taste;  deliques- 
cent when  exposed  to  m  >i -t  air.  An  aQUeOUS  solution  of  tin'  -ilt  (1  in  20)  is  alkaline  to 
lit  mm  imt  is  not  reddened  by  one  drop  of  pbenolphthaleui  T.S. 

Solubility.  — One  ('mi.  of  Potassium  ('itrate  dissolves  in  <>.<>  mil  of  water  at  25°  C. 
(77°  V.);  almost  insoluble  in  alcohol;  freely  soluble  in  glycerin. 

Tests  lor  Identity.— When  heated  above  100°  C.  (212°  l  .  >  the  salt  begins  to  lose  water 
and  at.  about  200°  C  (392°  I''.)  the  water  of  crystallisation  is  completely  lost.  At  a 
higher  temperature  the  salt  begins  t<>  decompose,  turns  brown,  arid  upon  further  heating 

carbonizes  and  emits  inflammable  gases  which  have  a  very  pungent,  acrid  odor.     At  a 

red  beat  a  residue  remains,  which  has  an  alkaline  reaction  and  Btrongly  effervesces 
with  acids. 

An  aqueous  solution  of  Potassium  *  'itrate  d  in  10)  yields  a  white,  crystalline  precipi- 
tate with  sodium  !>itartrate  T.S. 

Mix  10  mils  of  an  aqueOUS  solution  of  the  salt  CI  in  20)  with  10  mils  of  calcium  chloride 
T S  UlS  liquid  remains  clear  until  it  is  Imiled,  when  a  white,  granular  precipitate  is 
produced. 
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Impurities  and  Tests  for  Impurities. — Tartrate. — A  solution  of  1  Gm.  of  Potassium 
Citrate  in  1  mil  of  distilled  water  does  not  deposit  any  precipitate  on  the  addition  of 
1  mil  of  acetic  acid. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dry  the  salt  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  and 
proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see  U.  S.  P.,  Test 
No.  6,  Chapter  LXII).  It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of 
K3C6H507  +H20. 

Each  mil  of  half-normal  sulphuric  acid  V.3.  used  corresponds  to  0.05-406  Gm.  of 
K3C6H5O7  +H2O.  Each  gramme  of  Potassium  Citrate,  previously  dried,  corresponds 
to  18.3  mils  of  half-normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparation. — Potassii  Citras  Effervescens. 

N.  F.  Preparations. — It  is  used,  chiefly  as  an  aid  to  solution,  in  the  following: 
Elixir  Cinchona)  Alkaloidorum,  Ferri  et  Calcii  Lactophosphatis;  Elixir  Ferri  Hypo- 
phosphitis;  Elixir  Ferri  Lactatis;  Elixir  Hypophosphitum  et  Ferri;  Liquor  Ferri 
Hypophosphitis ;  Liquor  Hypophosphitum  Compositus;  Sj'rupus  Calcii  Lacto- 
phosphatis et  Ferri;  Syrupus  Ferri  Hypophosphitis. 

Uses. — Potassium  citrate  is  principally  employed  in  medicine  as  a 
diaphoretic,  in  doses  of  fifteen  grains  (1  Gm.).  It  is  found  in  the 
official  solution  of  potassium  citrate. 

POTASSII  CITRAS  EFFERVESCENS.  U.  S.     Effervescent  Potassium 

Citrate 

[Pot.  Cit.  Eff.] 

Metrio  Old  form 

•Potassium  Citrate 200  Qm.  4      oz.  av. 

Sodium  Bicarbonate,  dried  and  powdered 477  Qm.  9H  oz.  av. 

Tartaric  Acid,  dried  and  powdered 252  Qm.  5      oz.  av. 

Citric  Acid,  unemoresced  crystals 162  Qm.  3J<  o».  av. 

To  make  about 1000  Qm.  20  o».  av. 

Dry  the  potassium  citrate  on  a  water  bath  until  it  ceases  to  lose 
weight;  after  powdering  the  dried  salt,  mix  it  intimately  with  the 
powdered  citric  acid  and  tartaric  acid,  then  thoroughly  incorporate  the 
sodium  bicarbonate.  Place  the  mixed  powders  on  a  plate  of  glass  or 
in  a  suitable  dish,  in  an  oven  heated  between  93°  and  104°  C.  (199.4° 
and  219.2°  F.)  Manipulate  the  mixture  carefully  with  a  wooden  spat- 
ula, and,  when  it  has  become  moist,  rub  it  through  a  No.  6  tinned- 
iron  sieve,  and  dry  the  granules  at  a  temperature  not  exceeding  54° 
C.  (129.2°  F.).  Immediately  transfer  the  salt  to  suitable  containers  and 
seal  them  tightly.  Care  must  be  taken  to  prevent  the  salt  from  coming 
in  contact  with  air  containing  moisture. 

Uses. — This  forms  an  agreeable  diaphoretic  given  in  cold  water  in 
doses  of  thirty  to  sixty  grains  (2  to  4  Gm.). 

LIQUOR  POTASSII  CITRATIS.  U.  S.     Solution  of  Potassium  Citrate 

[Liq.   Pot.   Cit.] 

An  aqueous  solution  containing  not  less  than  8  per  cent,  of  K  3C6H  507 
(306.34),  with  small  amounts  of  citric  and  carbonic  acids. 

Metric  Old  form 

♦Potassium  Bicarbonate 8  Qm.  29S  trains 

Citric  Acid 6  Qm.  810  Kniins 

Distilled  Water,  a  sufficient  quantity, 


To  make 100  mils  8  fl.  oa. 
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Dissolve  the  potassium  bicarbonate  and  the  citric  acid,  each,  in  40 
mils  [old  form  3  fl.  oz.]  of  distilled  water.  Filter  the  solutions  separately 
and  wash  the  filters  with  enough  distilled  water  to  obtain  in  each  case 
50  mils  [old  form  4  fl.  oz.].  Mix  the  two  solutions,  and,  when  effer- 
vescence has  ceased,  transfer  to  a  bottle  and  stopper  tightly.  This 
preparation  must  not  be  dispensed  unless  it  has  been  recently 
prepared 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless,  having  %  mildly  saline  taste,  slightly  acid 
to  litmus. 

Impurities  and  Tests  for  Impurities. — It  conforms  to  the  reactions  and  tests  for  an 
aqueous  solution  of  the  salt  as  given  under  Potassii  Cilras,  when  concentrated  to  the 
proper  strength. 

Assay. — Evaporate  to  dryness  about  15  mils  of  Solution  of  Potassium  Citrate,  accu- 
rately weighed,  and  proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids 
(see  U.  S.  P.  Test  No.  G,  Chapter  LXII).    It  shows  not  less  than  8  per  cent,  of  K3C6H5O7. 

Bach  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.051057  Gm.  of 
K3C0H5O7.  Each  gramme  of  Solution  of  Potassium  Citrate,  after  evaporation  and 
ignition,  corresponds  to  not  less  than  1.57  mils  of  half-normal  sulphuric  acid  V.S. 

For  this  preparation  it  will  be  found  convenient  in  dispensing  prac- 
tice to  keep  the  separate  solutions  of  citric  acid  and  potassium  bicar- 
bonate on  hand  ready  to  be  mixed  when  the  solution  of  potassium 
citrate  is  needed.  The  solutions  keep  moderately  well.  The  solution 
contains  about  8  per  cent,  of  potassium  citrate,  with  some  free  citric 
acid  and  carbonic  acid  gas.  It  responds  to  the  reactions  and  tests  of 
potassium  citrate  (see  Potassii  Citras). 

This  preparation  is  sometimes  called  Neutral  Mixture,  but  in  some 
localities  Neutral  Mixture  is  always  understood  to  mean  a  more  agree- 
able preparation  than  this  solution  which  is  made  by  nearly  saturating 
lemon  juice  with  Potassium  Bicarbonate.  It  was  official  in  the  U.  S.  P. 
1880  under  the  name  of  Mistura  Potassii  Citratis  (see  page  714). 

Uses. — Solution  of  potassium  citrate  is  refrigerant  and  diaphoretic, 
in  doses  of  four  fluidrachms  (15  mils). 


POTASSII  ET  SODII  TARTRAS.  U.  S.     Potassium  and  Sodium  Tartrate 
[Pot.  et  Sod.  Tart. — Rociielle  Salt] 

It  contains  not  less  than  73.72  per  cent;  nor  more  than  77.39  per  cent, 
of  anhydrous  potassium  and  sodium  tartrate,  corresponding  to  not  less 
than  99  per  cent,  of  thecrystaluaed  sail  |K\:iC4H406+4H20  =  282.20]. 
Preserve  it  in  well-closed  containers. 

Preparation.- -This  salt  is  made  by  adding  potassium  bitartrate  to 
a  solution  of  sodium  carbonate;  the  proportions  are  shown  by  a 
former  official  process,  which  is  as  follows: 

Take  of  sodium  carbonate,  L2  troyowtces;  potassium  bitartrate, 
in  fine  powder,  L6  troyounces;  boiling  water,  5  pints.  Dissolve  the 
Bodium  carbonate  in  the  water,  and  gradually  add  the  potassium 
bitartrate.     Filter  the  solution,  and  evaporate  until  a  pellicle  begins 

to  form;  then  9ei  it  aside  to  crystallize.  Pour  off  the  mother  w;iter, 
and  dry  the  crystals  on  bibulous  paper.  Lastly,  evaporate  the  mother 
water,  that  it  may  furnish  more  crystals. 
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It  is  advantageous  to  filter  the  solution  after  one-half  of  its  volume 
has  been  evaporated  and  it  has  cooled  and  settled,  in  order  to  free  it 
from  the  calcium  tartrate  which  separates,  otherwise  the  crystals  will 
be  contaminated. 

The  following  equation  shows  the  reaction: 

2KHC4H406  +  Na2C03  =  2KNaC4H406  +  H20  +  COa 

Potassium  Sodium  Potassium  and  Water  Carbon 

Bitartrate  Carbonate  Sodium  Tartrate  Dioxide 

The  chemical  constitution  of  the  tartrates  will  be  fully  explained 
under  Acidum  Tartaricum,  but  note  that  tartaric  acid  is  a  dibasic 
acid  and  in  its  acid  salts  the  remaining  hydrogen  may  be  replaced  by 
a  base,  which  in  this  case  is  sodium. 

Official  Description. — Colorless,  transparent,  rhombic  prisms,  or  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  cooling,  saline  taste.  The  crystals 
slightly  effloresce  in  dry  air.  An  aqueous  solution  of  the  salt  (1  in  20)  is  alkaline  to  Lit- 
mus, but  is  not  reddened  by  a  drop  of  phenolphthalein  T.S. 

Solubility — One  Gm.  of  Potassium  and  Sodium  Tartrate  dissolves  in  0.9  mil  of  water 
at  25°  C.  (77°  F.) ;  almost  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  to  about  74°  C.  (165.2°  F.),  the  salt  fuses  to  a  color- 
less liquid,  which  at  a  higher  temperature  froths,  becomes  brown,  and  gradually  carbo- 
nizes, while  inflammable  vapors  are  emitted,  having  the  odor  of  burning  sugar.  P'inally, 
a  black  residue  is  left,  consisting  of  potassium  and  sodium  carbonates  with  carbon.  To 
a  non-luminous  flame  this  residue  imparts  an  intensely  yellow  color. 

An  aqueous  solution  of  the  salt  (1  in  10)  yields  a  white,  crystalline  precipitate  with  an 
equal  volume  of  acetic  acid. 

An  aqueous  solution  of  the  salt  (1  in  10)  yields  with  silver  nitrate  T.S.  a  white  precipi- 
tate which  becomes  black  on  boiling. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  the 
salt  does  not  resDond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

Ammonia. — Five  mils  of  an  aqueous  solution  of  the  salt  (1  in  10),  when  heated  with 
potassium  hydroxide  T.S.,  does  not  evolve  ammonia. 

Lead. — Dissolve  10  Gm.  of  Potassium  and  Sodium  Tartrate  in  20  mils  of  distilled 
water,  add  2  mils  of  sulphurous  acid  and  boil  the  mixture  until  the  odor  of  sulphur 
dioxide  is  barely  perceptible.  Cool  the  solution,  mix  it  with  1  mil  of  sodium  cyanide 
T.S.  and  follow  this  immediately  with  stronger  ammonia  water  until  the  precipitate 
formed  is  redissolved  and  the  solution  has  a  slight  odor  of  ammonia.  When  cold,  transfer 
the  solution  to  a  glass-stoppered  cylinder,  graduated  to  50  mils,  dilute  it  with  sufficient 
distilled  water  to  measure  50  mils  and  add  3  drops  of  sodium  sulphide  T.S.  After  mixing 
well,  the  color  produced  in  the  solution,  if  any,  when  viewed  downward  against  a  white 
surface,  is  not  greater  than  the  color  of  a  control  solution  prepared  as  follows:  1  dissolve 
2  Gm.  of  ammonium  chloride  (see  Reagents,  Chapter  I. XII)  in  20  mils  of  distilled  water, 
add  4  mils  of  a  solution  containing  0.0S  Gm.  of  lead  nitrate  in  1000  mils  of  distilled 
water,  and  then  1  mil  of  diluted  hydrochloric  acid.  Treat  this  solution  with  the  same 
quantity  of  sulphurous  acid,  sodium  cyanide  T.S.  and  stronger  ammonia  water,  as  used 
above,  transfer  it.  to  another  50-mil  glass-stoppered  cylinder,  and  then  dilute  it  v.  ith 
sufficient  distilled  water  to  make  50  mils  and  add  3  drops  of  sodium  sulphide  T.S. 
(before  adding  the  sodium  sulphide  T.S. ,  the  liquid  must  possess  a  distinct  odor  of  am- 
monia, and  the  two  cylinders  used  must  be  matched,  bo  of  practically  colorless  glass,  and 
have  the  same  internal  diameter). 

Assay. — Proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see 
U.  S.  P.,  Test  No.  6,  Chapter  LXII).  It  shows  not  less  than  73.7.  per  cent,  nor  more 
than  77.39  per  cent,  of  KNaC4H406. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.05258  Gm.  of 
KNaC4H40e.  Bach  gramme  of  Potassium  and  Sodium  Tartrate  corresponds  to  not 
less  than  i4.03  mils  nor  more  than  14.73  mils  of  half-normal  sulphuric  acid  \    - 

U.  S.  P.  Preparation. — Pulvis  Effervescens  Compositus. 

Uses — Rochelle  salt,  as  it  is  habitually  termed,  is  an  efficient  pur- 
gative in  the  dose  of  one-quarter  ounce  to  an  ounce  (8  to  ".1  Gm.). 
It  is  an  important  ingredient  in  the  well-known    Seidlitz  powders, 
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POTASSII  HYPOPHOSPHIS.    U.  S.     Potassium  Hypophosphite 
[Pot.   Hypophos.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  98  per  cent,  of  KPH202  (104.16).  Preserve 
it  in  well-closed  containers  in  a  dry  place.  Caution  should  be  observed 
in  dispensing  Potassium  Hypophosphite,  as  an  explosion  is  liable  to 
occur  when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other 
oxidizing  agents. 

Preparation. — When  solutions  of  calcium  hypophosphite  and  po- 
tassium carbonate  are  mixed,  potassium  hypophosphite  and  calcium 
carbonate  are  produced  by  double  decomposition,  thus: 

Ca(H2P02)a  -f-  K2C03  =  2KH2P09  +  CaCO, 

Calcium  Potassium  Potassium  Calcium 

Hypophosphite  Carbonate  Hypophosphite  Carbonate 

The  calcium  carbonate  is  removed  by  nitration,  and  the  clear  solu- 
tion is  evaporated  until  a  pellicle  forms,  after  which  it  is  constantly 
stirred,  with  continuance  of  the  heat,  until  the  salt  granulates.  The 
heat  employed  in  the  evaporation  should  be  kept  considerably  below 
100°  C.  (212°  F.),  for  fear  of  explosion.  If  the  salt  is  required  to  be 
pure,  it  should  be  dissolved  in  the  granulated  state,  in  official  alcohol, 
and  the  solution  evaporated  and  then  set  aside  to  crystallize. 

Official  Description. — White,  opaque,  hexagonal  plates,  or  crystalline  masses,  or  a 
granular  powder. 

Odor,  Taste  and  Reaction. — Odorless;  having  a  pungent,  Baline  taste;  very  deliques- 
cent.    An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Potassium  Hypophosphite  dissolves  in  0.6  mil  of  water  and 
in  9  mils  of  alcohol  at  25°  C.  (77°  F.) ;  also  in  0.4  mil  of  boiling  water  and  in  5  mils  of 
boiling  alcohol. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  sodium  bi- 
tartrate  T.S.  a  white,  crystalline  precipitate.  When  heated  in  a  dry  test  tube  spontane- 
ously inflammable  hydrogen  phosphide  is  evolved  which  burns  with  a  bright  yellow  flame. 

When  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid,  is 
added  drop  by  drop  with  agitation  to  an  excess  of  mercuric  chloride  T.S.,  a  white  pre- 
cipitate of  mercurous  chloride  is  formed.  Upon  the  further  addition  of  the  solution  of 
Potassium  Hypophosphite,  the  precipitate  becomes  gray  from  reduction  to  metallic 
mercury. 

Impurities  and  Tests  for  Impurities. — A  solution  of  1  Gm.  of  the  salt  in  about  10  mils 
of  distilled  water  requires  not  more  than  1.5  mils  of  tenth-normal  hydrochloric  acid  V.S. 
for  neutralization,  methyl  orange  T.S.  being  used  as  indicator. 

Heat  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  5)  with  0.5  mil  of  diluted  hydro- 
chloric acid  in  a  test  tube  on  a  water  bath  for  thirty  minutes;  no  offensive  odor  is  de- 
veloped. 

Arsenic. — Measure  5  mils  of  an  aqueous  solution  of  Potassium  Hypophosphite  (1  in 
25)  into  a  beaker  containing  '■'•  mile  of  nitric  acid  diluted  with  about  10  mils  of  distilled 
water,  and  evaporate  the  mixture  to  dryness  on  a  water  bath;  the  residue  meets  the 
requirements  of  the  Test  fur  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Phosphate*. — Add  magnesia  mixture  T.S.  to  10  mils  of  an  aqueous  solution  of  the 
salt  (1  in  20)  made  alkaline  with  ammonia  water;  it   is  not  affected  within  one  minute. 

Assay.  —  Dissolve  about  l  dm.  of  Potassium  Hypophosphite,  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  10  mils  of  distilled  water. 
add  10  mils  of  nit  rie  acid  and  evaporate  it  to  dryness OD  a  water  bath.     Then  add  5  mils 

of  nitric  add  and  a^iin  evaporate  ittodrynessonawaterbath.     Dissolve  the  residue  in 

20  mils  of  distilled  water,  add  a  drop  of  phennlphthalein  T.S.  and  sufficient  special 
potassium  hydroxide    I  Reagents,  Chapter  TXII)  to  produce  a  pink  color,  and 

then  dilute  it  to  exactly  100  mils  with  distilled  water.  Transfer  10  mils  of  this  solution 
to  a  100-mil  graduated  flask,  add  50  mils  of  tenth-normal  silver  nitrate  V.S.  and  pro- 
ceed from  this  point  m  directed  In  the  assay  under  8odii  Phoaphat  (see  page  764). 
Wh'n  calculated  tothe  amount  originally  taken,  it  shows,  in  the  dried  salt,  not  less  than 

9M  per  rent     of  EPHgOg. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.003472  Gm.  of 
KPHa02.  Each  gramme  of  Potassium  Hypophosphite,  previously  dried,  corresponds 
to  not  less  than  282.3  mils  of  tenth-normal  silver  nitrato  V.8. 
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U.  S.  P.  Preparations. — Acidum  Hydriodicum  Dilutum;  Syrupus  HypophoB- 
p  hi  turn. 

N.  F.  Preparations. — Elixir  Hypophosphitum ;  Elixir  Hypophosphitum  et  Ferri, 
Emulsum  Olei  Morrhuae  cum  Hypophosphitibus;  Liquor  Hypophosphitum; 
Liquor  Hypophosphitum  Compositus;  Syrupus  Hypophosphitum  Compositus. 

Uses. — The  official  use  made  of  potassium  hypophosphite  is  to  form 
one  of  the  ingredients  in  the  various  syrups,  elixirs,  and  solutions  named 
above  and  in  the  production  of  hypophosphorous  acid  as  a  preserva- 
tive in  making  diluted  hydriodic  acid.  It  may  be  given  internally 
in  the  dose  of  eight  grains  (0.5  Gm.). 

POTASSII  IODIDUM.    U.  S.      Potassium  Iodide 
[Pot.  Iod.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  99  per  cent,  of  KI  (166.02).  Preserve  it  in  well-closed  con- 
tainers. 

Preparation. — An  aqueous  solution  of  potassium  hydroxide  is  treated 
with  iodine  in  slight  excess.  The  result  is  the  formation  of  two  salts, 
potassium  iodide  and  iodate. 

6KOH  +  (I  a)  3  =  5KI  +  KI03  +  3HaO 

Potassium  Iodine      Potassium    Potassium  Water 

Hydroxide  Iodide  Iodate 

By  evaporating  the  solution  to  dryness,  the  mixed  salts  are  obtained ; 
and  if  the  dry  mass  be  exposed  to  a  red  heat,  the  iodate  will  be  con- 
verted into  potassium  iodide,  thus  removing  this  impurity. 

The  mixed  salts,  toward  the  close  of  their  evaporation  to  dryness, 
should  be  mixed  with  powdered  charcoal,  which  facilitates  the  deoxi- 
dation  of  the  iodate.  This  is  accomplished  at  a  dull  red  heat,  the 
potassium  iodide  being  dissolved  out  of  the  mass,  and  the  solution 
set  aside  to  crystallize. 

KIO3  +  3C  =  KI  +  3CO 

Potassium     Carbon    Potassium   Carbon 
Iodate  Iodide     Monoxide 

It  may  also  be  reduced  with  hydrogen  dioxide  as  follows : 
KIO3  +  3HaOa  =  KI  +  3HaO  +  30a 

Potassium        Hydrogen    Potassium     Water  Oxygen 

Iodate  Dioxide  Iodide 

It  is  also  prepared  by  forming  ferric  iodide,  through  the  reaction 
between  iron  wire  and  iodine,  adding  a  solution  of  pure  potassium  car- 
bonate until  the  solution  is  faintly  alkaline,  boiling  for  a  few  moments, 
filtering,  concentrating  the  filtrate,  and  setting  it  aside  to  crystallize. 

The  reactions  are  as  follows : 

Fe  +  I2  =  Fela 

Iron      Iodine       Ferrous 
Iodide 

The  excess  of  iron  is  filtered  out  and  sufficient  iodine  is  added  to 
make  ferric  iodide. 

2FcI2  +  1 2  =  FeaI6 

Ferrous        Iodine         Ferric 
Iodide  Iodide 
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Then  the  potassium  carbonate  is  added. 

FeaI6  +  3K2C03  +  3H20  =  6KI  +  3COa  +  Fea(OH)e 

Ferric  Potassium  Water      Potassium         Carbon  Ferric 

Iodide  Carbonate  Iodide  Dioxide  Hydroxide 

Potassium  iodide  is  always  crystallized  from  an  alkaline  solution  if 
the  manufacturer  expects  to  avoid  loss  through  the  discoloration  of 
the  product  from  the  separation  of  free  iodine.  The  official  test  per- 
mits the  presence  of  a  small  excess  of  alkali. 

Official  Description. — As  cubical  crystals  either  transparent  and  colorless  or  more 
or  less  opaque  and  white,  or  as  a  white,  granular  powder. 

Odor,  Taste,  and  Reaction. — Having  a  pungent,  saline,  afterwards  bitter  taste;  per- 
manent in  dry  air,  and  but  slightly  deliquescent  in  moist  air.  An  aqueous  solution  of 
the  salt  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Potassium  Iodide  dissolves  in  0.7  mil  of  water,  22  mils  of 
alcohol,  and  in  2  mils  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  0.5  mil  of  boiling  water  and 
in  8  mils  of  boiling  alcohol. 

Tests  for  Identity. — When  heated,  the  salt  decrepitates.  At  a  low  red  heat  it  fuses, 
and  at  a  bright  red  heat  it  is  volatilized  without  decomposition. 

Five  mils  of  an  aqueous  solution  of  Potassium  Iodide  (1  in  20)  yields  a  white,  crystal- 
line precipitate  with  5  mils  of  sodium  bitartrate  T.S. 

Add  1  mil  of  ferric  chloride  T.S.,  diluted  with  an  equal  volume  of  distilled  water,  to 
6  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  and  shake  the  mixture  with  5  mils  of 
chloroform;  the  latter  acquires  a  violet  color. 

Impurities  and  Tests  for  Impurities. — Alkali. — Dissolve  1  Gm.  of  the  salt  in  10  mils 
of  distilled  water  and  add  0.1  mil  of  tenth-normal  sulphuric  acid  V.S.;  no  color  is  pro- 
duced by  the  subsequent  addition  of  a  drop  of  phenolphthalein  T.S. 

Iodate. — Add  2  drops  of  diluted  sulphuric  acid  (free  from  sulphurous  and  nitrous 
acids)  to  0.5  Gm.  of  the  salt  dissolved  in  10  mils  of  distilled  water,  which  has  previously 
been  boiled   and  cooled;  no  distinct  yellow  color  appears  within  half  a  minute,   and 

Thiosulphale. — No  turbidity  occurs. 

Barium. — Acidulate  10-mil  sof  an  aqueous  solution  of  the  salt  (1  in  20)  with  hydro- 
chloric acid;  it  is  not  rendered  turbid  by  the  addition  of  1  mil  of  potassium  sulphate  T.S. 

Sulphate. — Another  10-mil  portion  of  an  aqueous  solution  of  the  salt  (1  in  20),  acidu- 
lated with  hydrochloric  acid,  is  not  rendered  more  than  slightly  turbid  by  a  few  drops  of 
barium  chloride  T.S. 

Cyanide. — Heat  gently  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  with  ono 
drop  of  ferrous  sulphate  T.S.  and  0.5  mil  of  potassium  hydroxide  T.S. ;  no  blue  color 
appears  after  acidulating  the  mixture  with  hydrochloric  acid. 

Heaoij  Metals. — An  aqueous  solution  of  the  salt  docs  not  respond  to  the  Test  for  heavy 
metals  (.see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dry  the  salt  to  constant  weight  and  proceed  as  directed  under  the  Assay 
for  iodides  (see  U.  S.  P.,  Test  No.  5,  Chapter  LXII).  It  shows,  in  the  dried  salt,  not 
less  than  99  per  cent,  of  KI. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.01G002  Gm.  of  KI. 
Each  gramme  of  Potassium  Iodide,  previously  dried,  corresponds  to  not  less  than  5!».G 
mils  nor  more  than  61.0  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparations. — Acidum  Hydriodicum  Dilutum;  Liquor  Iodi  Compositus; 
Tincture  lodi;  Unguentum  lodi. 

N.  F.  Preparations.— Klixir  CorydaLLs  Composition;  Elixir  Sodii  Ralioylalis 
Compositum;  Liquor  Hvdrargyri  ct  Potassii  lodidi;  Tinctura  Iodi  Fortior;  Un- 
guentum Potassii  lodidi. 

Uses. — This  is  the  most  valuable  medicinal  compound  of  iodi  no,  if 
thfl  extent  to  which  it  is  employed  is  a  criterion.  It  is  used  &S  BO 
alterative  in'  from  5  to  8  grain  doses  (0.32  to  0.5  Gm.);  as  an  anti- 
syphilitic,  four  drachms  (10  Gm.),  largely  diluted,  may  be  given. 

POTASSII  NITRAS.   U.  S.     Potassium  Nitrate 
[Pot.   Nit. — Salti-ktke] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  99  per  cent,  of  KNOi  (101.11).  Preserve  it.  in  well-closed 
containers. 
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Preparation. — Nitre,  or  Saltpetre,  is  sometimes  a  natural  product ; 
usually,  however,  it  is  produced  artificially  in  what  are  known  as 
nitre  beds,  which  are  made  up  of  earth  and  wood  ashes,  with  animal 
and  vegetable  refuse;  these  are  protected  from  rain  by  sheds.  In 
time  the  ammonia,  produced  by  the  decomposition  of  the  organic 
matter  in  the  mixture,  is  oxidized,  nitric  acid  is  formed,  and  this  unites 
with  the  potassium  hydroxide  in  the  wood  ashes,  and  gradually  forms 
potassium  nitrate.  The  salt  is  then  separated  by  lixiviation,  filtration, 
evaporation,  and  crystallization.  It  is  generally  imported  from 
Europe  or  India  in  a  crude  state  and  refined  in  this  country. 

Official  Description. — Colorless,  transparent,  six-sided  rhombic  prisms,  or  a  white, 
crystalline  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  saline  taste  and  producing  a  cooling 
sensation  in  the  mouth.  Slightly  hygroscopic  in  moist  air.  Its  aqueous  solution  (1  in  10) 
is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Potassium  Nitrate  dissolves  in  2.8  mils  of  water  and  in  620 
mils  of  alcohol  at  25°  C.  (77°  F.);  also  in  0.5  mil  of  boiling  water;  soluble  in  glycerin. 

Tests  for  Identity. — When  strongly  heated,  the  salt  melts  without  decomposition. 
At  higher  temperatures  it  evolves  oxygen  and  is  partly  reduced  to  nitrite.  When  Potas- 
sium Nitrate  is  heated  with  charcoal,  the  mixture  deflagrates. 

With  sodium  bitartrate  T.S.  an  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white 
crystalline  precipitate. 

Mix  an  aqueous  solution  of  Potassium  Nitrate  (1  in  10)  in  a  test  tube  with  a  drop 
of  diphenylamine  T.S.  and  slowly  add  sulphuric  acid  so  as  to  form  a  separate  layer;  a 
deep  blue  color  appears  at  the  line  of  contact. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  Potas- 
sium Nitrate  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3, 
Chapter  LXII). 

Chlorate  or  Perchlorate. — No  yellow  color  appears  when  0.1  Gm.  of  the  dry  salt  is 
sprinkled  upon  1  mil  of  concentrated  sulphuric  acid. 

Assay. — Dissolve  about  0.4  Gm.  of  Potassium  Nitrate,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.),  and  accurately  weighed,  in  10  mils  of  hydrochloric  acid  in 
a  small  dish,  and  evaporate  the  solution  to  dryness  on  a  water  bath.  Dissolve  the  resi- 
due in  10  mils  of  hydrochloric  acid  and  again  evaporate  it  to  dryness  on  a  water  bath, 
continuing  the  heat  until  the  residue,  when  redissolved  in  distilled  water,  is  neutral  to 
litmus.  Transfer  the  residue  with  the  aid  of  25  mils  of  distilled  water  to  a  flask  and  pro- 
ceed as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test  No.  5,  Chapter  LXII), 
deducting  from  the  amount  of  tenth-normal  silver  nitrate  V.S.  consumed  the  amount 
which  would  be  consumed  by  the  chlorides  present  in  an  equivalent  weight  of  the  salt 
originally  taken,  and  previously  estimated  by  taking  about  1  Gm.  of  the  salt,  accurately 
weighed,  and  proceeding  as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test 
No.  5,  Chapter  LXII).    It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  KNO3. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.010111  Gm.  of 
KNO3.  Each  gramme  of  Potassium  Nitrate,  previously  dried,  corresponds  to  not  less 
than  97.9  mils  of  tenth-normal  silver  nitrate  V.S. 

N.  F.  Preparation. — Charta  Potassii  Nitratis. 

Uses. — Potassium  nitrate  is  diuretic  and  diaphoretic  in  doses  of 
eight  to  twenty  grains  (0.5  to  1.3  Gm.).  In  concentrated  solution  it 
is  antiseptic.    It  is  most  largely  used  in  making  gunpowder. 


POTASSII  PERMANGANAS.    U.  S.      Potassium  Permanganate 
[Pot.   Permang.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  KMn04  (15  3).  Preserve 
it  in  glass-stoppered  bottles.  Potassium  Permanganate  when  in  solu- 
tion or  in  the  dry  condition  must  not  be  brought  into  contact  with 
organic  or  other  readily  oxidizable  substances. 
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Preparation. — This  salt  is  made  by  boiling  a  solution  of  potassium 
manganate  with  water  or  by  passing  carbon  dioxide  through  the  solution. 

3K2Mn04  +  2H20  =  K2Mn208  +  Mn02  +  4KOH 

Potassium  Water  Potassium  Manganese        Potassium 

Manganate  Permanganate  Dioxide  Hydroxide 

or 

*  3KaMn04  +  2C02  =  K2Mn208  +  MnO„  +  K2C03 

Potassium  Carbon  Potassium  Manganese       Potassium 

Manganate  Dioxide  Permanganate  Dioxide  Carbonate 

Potassium  manganate  is  made  by  heating  manganese  dioxide  with 
potassium  hydroxide  with  or  without  the  aid  of  an  oxidizing  agent 
like  potassium  chlorate;  the  potassium  hydroxide  liberated  by  the 
reaction  requires  neutralization  with  an  acid  if  all  the  permanganate 
is  to  be  obtained,  because  the  latter,  in  the  presence  of  an  excess  of 
alkali,  remains  in  the  condition  of  manganate. 

Official  Description. — Slender,  monoclinic  prisms,  of  a  dark  purple  color,  almost  opaque 
by  transmitted  light,  and  of  a  blue,  metallic  luster  by  reflected  light. 

Odor  and  Taste. — Odorless,  and  having  (in  solution)  a  taste  at  first  sweet,  but  after- 
wards disagreeable  and  astringent.    Permanent  in  the  air. 

Solubility. — One  Gm.  of  Potassium  Permanganate  dissolves  in  13.5  mils  of  water  at 
25°  C.  ("7°  F.);  also  in  3.5  mils  of  boiling  water;  it  is  decomposed  by  alcohol. 

Tests  for  Identity. — When  heated,  the  salt  decrepitates,  and  at  about  240°  C.  (464° 
F.),  it  decomposes,  yielding  oxygen,  potassium  manganate,  and  manganese  dioxide. 

An  aqueous  solution  of  the  salt  is  of  a  deep  violet-red  color  when  concentrated,  and 
of  a  rose  color  when  highly  diluted.  The  color  is  discharged  by  hydrogen  sulphide,  fer- 
rous sulphate,  oxalic  acid,  alcohol,  and  many  other  substances,  especially  if  the  solution 
is  fir-it  rendered  acid  by  sulphuric  acid. 

Assay. — Dissolve  about  0.15  Gm.  of  Potassium  Permanganate,  previously  dried  to 
constant  weight  in  a  desiccator  over  sulphuric  arid  and  accurately  weighed,  in  25  mils 
of  distilled  water,  mix  the  solution  with  1  mil  of  sulphuric  acid  and  50  mils  of  tenth- 
normal oxalic  acid  V.S.  and  warm  the  mixture  to  about  80°  C.  (170°  F.).  The  residual 
titration  with  tenth-normal  potassium  permanganate  V.S.  shows,  in  the  dried  salt,  not 
less  than  99  per  cent,  of  KM11O4. 

Each  mil  of  tenth-normal  oxalic  acid  V.S.  used  corresponds  to  0.0031606  Gm.  of 
KM11O4.  Each  gramme  of  Potassium  Permanganate,  previously  dried,  corresponds  to 
not  less  than  313.2  mils  of  tenth-normal  oxalic  acid  V.S. 

Uses. — Potassium  permanganate  is  one  of  the  most  powerful  oxi- 
dizing agents  known.  Chemically,  it  is  used  as  a  volumetric  test  and 
oxidizer,  for  which  it  is  admirably  adapted  on  account  of  the  distinct- 
ness of  its  color  reactions,  although  the  difficulty  of  keeping  the  solu- 
tion from  partial  decomposition  is  a  serious  annoyance  and  interferes 
with  the  accuracy  of  the  estimation.  When  potassium  permanganate 
comes  in  contact  with  organic  matter  it  is  decomposed  with  the  libera- 
tion of  oxygen;  this  makes  it  a  valuable  disinfectant;  the  reaction  is 
as  follows:  KaMn208  =  2MnO  +  K20  +  50;  when  used  externally  its 
application  by  means  of  lint,  towels,  etc.,  should  be  avoided,  because 
its  energy  would  be  spent  upon  these  instead  of  upon  the  part  of  the 
body  intended  to  be  affected  by  it. 

In  the  presence  of  la  acid  forming  a  soluble  salt  of  the  manganese, 
as  hydrochloric,  the  reaction  is  as  follows:  K2Mn208  +  6HC1  = 
2Mn(  !li  !  2KC1  +  3HgO  +  50.  The  [MnO,  in  the  first  of  these  re- 
actions, is  what  is  deposited  as  a  brown  stain  when  potassium  per- 
manganate comes  into  contact,  with  the  skin  and  the  second  reaction 
illustrates  why  diluted  sulphuric  or  diluted  hydrochloric  acid  removes 
the  stains  produced  <>n  organic  tissues  by  permanganate,  through  the 
formation  of  colorless  salts  of  the  manganese.  The  dose  is  one  grain 
(0.065  (  nil.  |,  It  has  been  used  successfully  as  an  antidote  to  morphine 
poisoning  and  against  snake  bite  by  injecting  a  strong  solution  into 
tin-  part  which  has  been  bitten. 
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POTASSA  CUM  CALCE.  N.  F.     Potassa  with  Lime 
[Pot.  c.  Calc] 

Metric  Old  form 

Potassium  Hydroxide 50  Gm.  2  o%.  a  v. 

Calcium  Oxide 50  Qm.  2  or.  av. 

To  make 100  Gm.  4  0».  av. 

Triturate  the  ingredients  together  in  a  warm  mortar,  so  as  to  form  a 
powder,  and  keep  it  in  a  well-closed  container. 

Uses. — When  used  as  a  cauterizing  agent  this  mixture  is  made  into 
a  paste  with  alcohol  and  applied  for  ten  or  fifteen  minutes  to  the  part 
to  be  cauterized. 

SAL  POTASSII  BROMIDI  EFFERVESCENS.  N.  F.     Effervescent  Salt  of 

Potassium  Bromide 
[Sal  Pot.  Brom.  Eff. — Ptjlvis  Potassii  Bromidi  Effervescens,  N.  F.  Ill] 

Metric  Old  form 

Potassium  Bromide,  dried 1 66  Qm.  3  oz.  av.  140  gr. 

Sodium  Bicarbonate,  dried 530  Qm.  io  oz.  av.  263  gr. 

Tartaric  Acid,  dried 204  Qm.  4  oz.  av.    35  gr. 

Citric  Acid,  in  uneffloresced  crystals 250  Qm.  5  oz.  av. 


To  make  about 1000  Qm.  20  oz.  av. 

Prepare  an  effervescent  salt  as  directed  in  the  National  Formulary 
General  Process  (see  page  265). 
Average  dose. — 90  grains  (6  Gm.). 

SAL    POTASSII    BROMIDI    EFFERVESCENS    COMPOSITUM.      N.  F. 

Compound  Effervescent  Salt  of  Potassium  Bromide 

[Sal  Pot.  Brom.   Eff.  Co. — Pulvis   Potassii    Bromidi    Effervescens    cum 
Caffeina,  N.  F.  Ill    Effervescent  Potassium  Bromide  with  Caffeine 

Metric  Old  form 

Caffeine. ...  .      . 8  Qm.  70  grains 

Potassium  Bromide,  in  crystals 83  Qm.  1  0z   av  289  gr 

Lithium  Carbonate 42  Qm.  3,,s  cr 

Sodium  Bicarbonate,  dried 587  Gm.  1 1  0z   av     324  gr' 

Tartaric  Acid,  dried 180  Gm.  3  oz.  av.  263  gr! 

Citric  Acid,  in  uneffloresced  crystals 250  Qm.  5  oz.  av! 

To  make  about 1 000  Gm.  20  oz.  av. 

Prepare  an  effervescent  salt  as  directed  in  the  National  Formulary 
General  Process  (see  page  265). 

Average  dose. — 90  grains  (6  Gm.). 

POTASSII  CHLORIDUM.  N.  F.      Potassium  Chloride 
[Pot.  Chlorid.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.)  not 
less  than  99  per  cent,  of  KC1  (74.56).  Preserve  it  in  well-closed  con- 
tainers. 

Preparation. — This  salt  occurs  in  sea  water  and  in  many  mineral 
springs  and  is  also  mined  at  Stassfurt,  Germany,  occurring  there  as 
carnallite,  KCl.MgCl3+6H20,  and  as  sylrite,  KC1.  The  camallite.  in 
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aqueous  solution,  is  treated  with  live  steam,  the  two  separate  salts 
form  and  the  less  soluble  salt,  potassium  chloride,  crystallizes  out  as 
the  solution  cools.  It  may  also  be  prepared  by  dissolving  potassium 
carbonate  in  hydrochloric  acid. 

Official  Description. — It  occurs  in  colorless,  elongated,  prismatic,  or  cubical  crystals 
or  as  a  white,  granular  powder;  permanent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless;  taste  saline.  An  aqueous  solution  of  the  salt 
(1  in  10)  is  clear  and  neutral  to  litmus. 

Solubility.— One  gramme  dissolves  in  2.8  mils  of  water  at  25°  C.  (77°  F.),  slightly 
more  soluble  in  boiling  water,  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated,  the  dry  salt  decrepitates.  To  a  non-luminous 
flame  it  imparts  a  violet  color  unmasked  by  yellow. 

An  aqueous  solution  of  the  salt  yields  with  silver  nitrate  T.S.  a  white,  curdy  precipitate 
insoluble  in  nitric  acid  but  soluble  in  an  excess  of  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Calcium  or  Magnesium. — Boil  5  mils  of  an  aque- 
ous solution  of  the  salt  (1  in  10)  in  a  test  tube,  then  add  an  equal  volume  of  barium  hy- 
droxide T.S.  and  stopper  the  tube;  the  solution  is  not  rendered  cloudy  within  fifteen 
minutes. 

Iodide  or  Bromide. — Dissolve  2  Gm.of  the  salt  in  6  mils  of  distilled  water,  add  1  mil 
of  chloroform,  and  then  add,  drop  by  drop,  with  constant  agitation,  5  mils  of  half-strength 
chlorine  water;  the  chloroform  does  not  acquire  a  transient  violet  or  permanent  orange 
color. 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for  ar- 
Benic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Heavy  Metals. — An  aqueous  solution  of  the  salt,  does  not  respond  to  the  Test  for  heavy 
metals  (sec  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.25  Gra.  of  Potassium  Chloride,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.),  and  accurately  weighed,  in  25  mils  of  distilled  water  in  a 
200-mil  measuring  flask.  Add  50  mils  of  tenth-normal  silver  nitrate  V.S.  to  the  solution, 
then  5  mils  of  nitric  acid,  afterward  sufficient  distilled  water  to  make  200  mils  and  mix 
thoroughly.  Filter  the  mixture  through  a  dry  filter,  reject  the  first  20  mils  of  the  filtrate, 
collect  the  following  100  mils  of  filtrate,  add  to  this  2  mils  of  ferric  ammonium  sulphate 
T.S.  and  titrate  with  tenth-normal  potassium  sulphocyanate  V.S.,  until  the  superna- 
tant liquid  remains  reddish  after  it  is  well  shaken.  It  shows,  in  the  dried  salt,  not  less 
than  99  per  cent,  of  Potassium  Chloride. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  corresponds  to  0.00745G  Gm.  of  KC1. 
Each  gramme  of  Potassium  Chloride,  dried  to  constant  weight,  corresponds  to  not  less 
than  132.8  mils  of  tenth-normal  silver  nitrate  V.S. 

N.  F.  Preparations. — Liquor  Hydrastinse  Compositus;  Sal  Kissingense  Factitium; 
Sal  Kissingense  Factitium  Effervescens. 

Uses. — It  has  long  been  used  in  medicine  under  the  names  sal  fehri 
fugum  and  sal  digestivum.  It  is  chiefly  used  to-day  in  the  prepara- 
tion of  other  potassium  salts  and  in  the  impure  form  as  a  fertilizer. 


POTASSII  SULPHAS.  N.  F.     Potassium  Sulphate 
(U.S.  P.  VIII) 
[Pot.  Sulph.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  P.),  not 
less  than  99  per  cent,  of  K2S04  (174.27). 

Preparation. — Thia  Bait  occurs  in  many  mineral  springs,  is  a  by- 
product,  in  many  chemical   processes,  but    its  chief  source  is  Km'm'tr, 

the  double  sulphate  of  potassium  and  magnesium  with  magnesium 
chloride,  Iv,so.,.  MgS04.  MgCla+5HgO,  and  schoenite,  the  double  sul- 
phateor  potassium  and  magnesium,  K  s<  >,. '2MgS( ).,+(> I  b<  >,  both  of 

Which  .'ire  mined  in  the  Stassfurt  Bait  bed. 

In  its  preparation  from  Kainite,  the  ore  is  exposed  to  the  air  until 
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the  magnesium  chloride  deliquesces  and  runs  off,  the  remainder  is 
dissolved  in  boiling  water  and  the  less  soluble  potassium  sulphate 
crystallizes  first. 

Official  Description. — Hard,  colorless,  translucent,  six-sided,  rhombic  prisms  termi- 
nate: 1  by  pyramids,  or  a  white  powder;  permanent  in  the  air. 

Odor,  Taste  and  Reaction. — Odorless;  taste  saline,  somewhat  bitter.  An  aqueous 
solution  of  the  salt  (1  in  20)  is  neutral  to  litmus. 

Solubility. — One  gramme  dissolves  in  10  mils  of  water  at  25°  C.  (77°  F.),  and  in  4  mils 
of  boiling  water;  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  the  crystals  decrepitate.  At  a  bright  red  heat  the 
salt  fuses,  and  at  a  white  heat  partial  decomposition  occurs. 

A  saturated  aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  with  an 
excess  of  sodium  bitartrate  T.S. 

An  aqueous  solution  of  the  salt  (1  in  20  )  yields  with  barium  chloride  T.S.  a  heavy 
white  precipitate,  insoluble  in  hydroehloric  acid. 

Impurities  and  Tests  for  Impurities. — Heavy  Metah. — An  aqueous  solution  of  Potas- 
sium Sulphate  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3, 
Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirement  of  the  Test  for  ar- 
senic (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  0.0  Gm.  of  Potassium  Sulphate,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.),  and  accurately  weighed,  in  100  mils  of  distilled  water,  acid- 
ulate the  solution  with  hydrochloric  acid  and  heat  it  to  boiling.  Gradually  add  an  ex- 
cess of  barium  chloride  T.S.  and  heat  for  thirty  minutes  on  a  water  bath;  collect  the 
precipitate  of  barium  sulphate  on  a  filter  and  wash  it  with  distilled  water  until  silver 
nitrate  T.S.  fails  to  produce  an  opalescence  in  2  mils  of  the  filtrate,  previously  acidulated 
with  nitric  acid.  Dry  the  precipitate,  ignite  and  weigh  the  residue.  It  corresponds  to 
not  less  than  9!)  per  cent,  of  K2SO4. 

Each  gramme  of  Potassium  Sulphate  corresponds  to  not  less  than  1.320  Gm.  of  BaS04. 

N.  F.    Preparations. — Sal    Carolinian    Factitium,    Sal    Carolinum    Factitium 

Effervescens. 

Uses.— Because  of  the  hardness  of  the  crystals  it  was  at  one  time 
used  as  the  diluent  in  Dover's  Powder  on  the  theory  that  the  labor 
required  to  reduce  the  hard  crystals  to  a  fine  powder  would  insure  a 
uniform  mixture  and  fine  subdivision  of  the  drug.  This  use  has,  how- 
ever, been  abandoned.  It  is  used  in  laxative  salts  and  extensively 
employed  in  the  production  of  potash,  alum  and  potassium  carbonate. 

Average  dose. — 15  grains  (1  Gm.). 


QUESTIONS  ON  ALKALIES  AND  THEIR  COMPOUNDS  AND  THE 
POTASSIUM  SALTS 

What  arc  alkalies,  and  what  are  their  properties?     (See  page  711.) 

What  are  the  alkali-metals,  and  their  properties? 

How  many  chlorides  are  obtained  from  the  alkali-metals? 

Are  their  oxides  acid  or  basic? 

Are  the  alkaline  hydroxides  decomposable  by  heat? 

What  two  processes  are  used  for  obtaining  the  alkali-metals? 

What  is  ammonium,  and  why  is  it  classed  with  the  metals? 

What  was  formerly  the  source  of  the  potassium  salts?    (See  page  712.) 

What  is  the  present  source,  and  how  are  they  obtained? 

How  may  potassium  in  its  combinations  be  recognized? 

Define  sulphurated  potassa.    Give  the  synonym.    How  may  it  be  prepared? 

Why  should  the  pharmacist  frequently  prepare  it?    Describe  it. 

Give  its  solubilities. 

What  arc  its  uses?    How  may  white  lotion  be  made? 

Potassium  hydroxide — Give  formula  in  symbols  and  molecular  weight. 

What  percentage  of  pure  potassium  hydroxide  should  it  contain? 

What  is  caustic  potash  or  potassa,  and  how  is  it  made? 

What  is  meant  by  "potassa  by  alcohol"? 

What  is  meant  by  "potassa  by  barytes"? 
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What  are  the  physical  properties  of  potassium  hydroxide? 

How  may  the  following  impurities  be  detected?     Organic  matter;  Heavy  metals. 

Name  the  official  preparations  into  which  it   enters. 

For  what  is  potassium  hydroxide  used? 

How  much  water  does  commercial  caustic  potassa  usually  contain? 

What  is  the  solution  of  potassium  hydroxide,  and  how  is  it  made? 

What  is  its  Latin  official  name? 

How  much  potassium  hydroxide  does  it  contain? 

How  may  the  percentage  of  potassium  hydroxide  present  be  determined? 

How  strong  should  the  potassium  hydroxide  be,  and  if  it  is  not  of  the  proper 

strength,  how  may  it  be  used? 
By  what  other  process  was  it  formerly  made  in  the  U.  S.  P.? 

Explain  the  chemical  reaction  which  takes  place  between  the  lime  and  the  potas- 
sium bicarbonate  in  making  this  solution. 
Why  is  potassium  bicarbonate  used  in  preference  to  the  carbonates  (which  are 

cheaper)  in  preparing  this  solution? 
Is  the  proportion  of  water  used  in  making  the  solution  of  the  bicarbonate  a  matter 

of  indifference?    How  much  should  be  used? 
Should  more  than  the  theoretical  quantity  of  lime  be  used?    Why? 
How  is  this  solution  injured  by  exposure  to  air? 

What  kind  of  bottles  and  stoppers  should  be  used  in  preserving  this  solution? 
How  may  this  solution  be  distinguished  from  solution  of  soda? 
What  is  its  medicinal  use?    Give  the  dose. 

If  a  large  quantity  should  be  swallowed,  what  would  be  the  proper  antidotes? 
Potassium  acetate — Give  formula  in  symbols  and  molecular  weight. 
How  may  this  salt  be  made? 
Explain  the  chemical  reaction  which  takes  place  between  potassium  bicarbonate 

and  acetic  acid. 
What  are  its  solubilities?    How  may  it  be  identified? 
What  are  the  tests^for  the  following  impurities?     Heavy  metals;  arsenic. 
How  is  it  assayed? 

What  are  its  uses  in  medicine?    Give  its  dose.    Name  its  official  preparations. 
Potassium  bicarbonate — Give  formula  in  symbols  and  molecular  weight. 
What  degree  of  purity  is  demanded  for  the  salt?    How  is  it  made? 
What  is  salaratus,  and  how  is  it  prepared? 
What  are  the  physical  properties  of  potassium  bicarbonate? 
What  are  its  solubilities  and  tests  for  identity? 

How  may  the  following  impurities  be  detected?     Carbonate;  heavy  metals. 
Name  the  official  preparations  into  which  it  enters. 
What  are  the  uses  of  this  salt,  and  what  is  the  dose? 

Cream  of  tartar — Give  official  titles,  formula  in  symbols,  and  molecular  weight. 
What  percentage  of  purity  is  required? 
How  is  it  made?     What  is  argol? 
Give  the  physical  properties  of  cream  of  tartar. 
What  are  its  solubilities?    How  may.  it  be  identified? 
How  may  the  following  impurities  be  detected?     Insoluble  matter;  heavy  metals; 

alum.      What    amount   of   lead   is   permitted?      Why    is    this   so    carefully 

restricted? 
For  what  purposes  in  pharmacy  is  it  used? 
Name  its  official  preparations. 
What  are  its  medicinal  uses'.'    Give  the  dose. 
Pota    ium  bromide    Give  formula  in  symbols  and  molecular  weight. 
\\  li.ii  process  was  formerly  official  for  making  this  salt'.' 
Explain  the  chemical  reaction  which  takes  place. 
In  what  other  way  may  it  be  made'.'     Explain  the  reaction  which  takes  place. 

Where  is  'his  salt  manufactured? 
I),  scribe  its  physical  properties  and  solubilities. 
How  may  it  be  identified; 

How   may   the    following  impurities  be   detected?      Excess  of  alkali;  bromate; 
iodide:  heavy  metals;  barium  sulphate. 

How  may  it  be  assayed?     Name  its  official  preparations. 

What  is  ita  medicinal  use?    Give  the  dose. 

Potassium  carbonate    Give  formula  in  symbols  and  molecular  weight. 

What  is  the  commercial  name  of  this  salt?     How  is  it  made? 
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How  may  a  purer  carbonate  be  produced? 

Give  the  tests  for  identity. 

Describe  the  physical  properties  of  potassium  carbonate. 

What  are  its  solubilities? 

How  much  pure  anhydrous  potassium  carbonate  should  it  contain? 

How  may  this  be  tested? 

How  may  the  following  impurities  be  detected?    Earthy  impurities;  heavy  metals: 
moisture. 

What  is  its  medicinal  use,  and  what  is  the  dose? 

What  are  its  effects  in  an  overdose? 

What  are  the  proper  antidotes  to  administer? 

Into  what  official  preparations  does  it  enter?    What  is  its  chief  use? 

Potassium  chlorate — Give  formula  in  symbols  and  molecular  weight. 

How  was  this  formerly  made? 

What  is  the  objection  to  this  process? 

How  is  it  now  prepared? 

Explain  the  reactions  which  take  place  in  its  preparations. 

Describe  its  physical  properties  and  solubilities. 

How  may  it  be  identified? 

How  may  the  following  impurity  be  detected?     Heavy  metals. 

What  follows  when  potassium  chlorate  is  triturated  with  readily  oxidizable  or 
combustible  substances? 

For  what  is  potassium  chlorate  used  chemically? 

Name  its  official  preparations. 

What  is  its  medicinal  use?    Give  the  dose. 

Potassium  citrate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  made? 

When  made  from  carbonate  instead  of  potassium  bicarbonate,  what  impurity  is 
apt  to  be  present? 

What  are  its  physical  properties  and  solubilities? 

How  may  it  be  identified? 

How    may    the    following    impurities    be    detected?      Heavy    metals;    tartrate; 
arsenic. 

What  are  its  medicinal  uses?    Give  the  dose. 

Into  what  official  preparations  does  it  enter? 

Give  the  Latin  name,  formula,  and  mode  of  preparation  of  effervescent  potassium 

citrate. 
Why  are  some  of  the  ingredients  directed  to  be  thoroughly  dried?     What  is  the 

dose? 
What  percentage  of  potassium  citrate  should  solution  of  potassium  citrate  con- 
tain?   How  is  it  prepared? 
Give  a  description  of  a  properly  made  solution. 
What  is  "neutral  mixture"  in  some  localities? 
What  is  its  medicinal  use  and  dose? 

Rochelle  salt — Give  formula  in  symbols  and  molecular  weight. 
What  are  the  Latin  and  English  titles  of  Rochelle  salt? 
How  is  this  salt  made? 
Explain  the  reaction  which  takes  place. 

What  is  meant  by  saying  that  tartaric  acid  is  a  dibasic  acid? 
Describe  the  physical  properties  and  solubilities  of  Rochelle  salt. 
How  may  its  identity  be  tested? 

What  are  the  tests  for  the  following  impurities?     Heavy  metals;  ammonia;  lead. 
Why  is  the  per  cent,  of  lead  so  carefully  restricted? 
What  is  its  medicinal  use,  and  what  is  the  dose? 
Of  what  well-known  powder  is  it  the  most  important  ingredient? 
Potassium  hypophosphite — Give  formula  in  symbols  and  molecular  weight.    What 

precaution  is  given  in  the  U.  S.  P.  about  handling  it9    Why? 
How  may  this  salt  be  prepared?    Explain  the  reaction  which  takes  place. 
Should  the  evaporation  of  the  solution  be  conducted  at  a  high  heat  or  at  a  low 

one?     Why? 
How  may  the  salt  be  purified? 

Describe  its  physical  properties  and  solubilities.    How  may  it  be  identified? 
What  are  the  tests  for  the  following  impurities?     Sulphides;  carbonates;  arsenic; 
phosphates. 
47 
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Into  what  official  preparations  does  it  enter?    What  is  its  medicinal  use  and  dose? 

Potassium  iodide — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared,  and  what  reaction  takes  place? 

Should  it  be  crystallized  from  an  acid  or  an  alkaline  solution?    Why? 

How  may  it  be  identified?    What  are  its  solubilities?    How  may  one  fluidounce  of 

a  saturated  solution  be  prepared? 
What  are  the  tests  for  the  following  impurities?     Alkali;  iodate;  heavy  metals; 

barium;  sulphate;  cyanide. 
Name  the  official  preparations  in  which  it  is  used. 
What  are  its  uses,  and  what  is  the  dose? 

Potassium  nitrate — Give  formula  in  symbols  and  molecular  weight. 
What  is  a  commonly  used  name  for  potassium  nitrate? 
Where  does  it  come  from?    How  is  it  made? 
Describe  its  physical  properties.    How  may  it  be  identified? 
What  are  the  tests  for  the  following  impurities?    Heavy  metals;  chlorate  and 

perchlorate. 
Name  its  official  preparation. 
What  are  its  uses?    What  is  the  dose? 

Potassium  permanganate — Give  formula  in  symbols  and  molecular  weight. 
Describe  the  processes  for  making  this  salt. 
Explain  the  reactions  which  take  place  in  its  formation. 
Describe  its  physical  properties  and  solubilities. 
How  may  its  identity  and  purity  be  tested? 
Why  is  the  cautionary  official  note  appended,   as  follows?      "It  must  not  be 

brought  in  contact  with  organic  or  readily  oxidizable  substances." 
What  renders  it  useful  as  a  disinfectant,  and  what  special  care  should  be  used  in 

its  application? 
How  and  why  is  it  used  chemically? 

Potassa  with  lime — How  is  this  preparation  made?    For  what  is  it  used? 
How  is  effervescent  potassium  citrate  made?    Give  the  dose. 
Name  the  ingredients  in  compound  effervescent  potassium  bromide. 
Potassium  chloride — Give  the  chemical  formula  and  per  cent,  of  required  purity. 
How  is  it  prepared?    Give  the  tests  for  identity  and  purity. 
Name  its  official  preparations. 
What  are  its  uses  and  synonyms? 

Potassium  sulphate — Give  formula  in  symbols  and  molecular  weight. 
How  is  this  salt  obtained? 
Describe  its  physical  properties  and  solubilities. 
How  may  its  identity  and  purity  be  tested? 

What  are  the  tests  for  the  following  impurities?    Heavy  metals;  arsenic. 
For  what  was  it  formerly  used  in  pharmacy? 
What  is  now  used  as  a  substitute  for  it? 


CHAPTER    XXX 

THE  SODIUM   SALTS 

The  sodium  salts  are  generally  more  frequently  used  than  those 
having  potassium  for  their  base,  because  they  are  relatively  cheaper, 
and  are  often  more  soluble.  The  metal  Sodium  is  a  soft,  malleable, 
ductile  solid,  which  must  be  protected  from  the  oxygen  of  the  air  by 
being  constantly  immersed  in  petroleum  or  naphtha.  It  is  now  largely 
and  cheaply  made  by  electrolysis. 

Tests  for  Sodium  Salts. 

Sodium  may  be  recognized  in  its  salts  by  the  following  reactions: 

1.  The  intensely  yellow  color  produced  when  even  a  trace  of  a 
sodium  compound  is  introduced  into  a  colorless  flame. 

2.  A  reliable  and  practical  precipitant  is  yet  to  be  discovered  for 
the  sodium  salts,  because  the  compounds  are  generally  very  soluble. 
Neutral  solutions  may  be  precipitated  by  potassium  metantimoniate : 
this  reaction,  however,  has  but  a  limited  application. 

3.  Sodium  salts  are  generally  colorless,  and  not  volatile  below  a 
red  heat. 

U.  S.  P.  Sodium  Salts 


Official  Name 
With  Inorganic  Radicals 

Sodii  Arsenas 

Arsenas  Exsiccatus 

Bicarbonas 

Boras 

Bromidum 

Carbonas  Monohydratus 

Chloridum 
Hydroxidum 

nypophosphia 

Iodidum 
Nitris 

Pcrboras 


Phosphas 

Phosphas  Effervescens 


Phosphas  Exsiccatus 

Sulphas 

Sulphis  Exsiccatus 

Thiosulphas 

With  Organic  Radicals 

Sodii  Acetas 
Benzoa 

Benzosulphinidum 
Cacodylas 

Citrus 
Cyanidum 


Preparation 

By  heating  together  arsenic  trioxide,  sodium  nitrate,  and  sodium 
carbonate 

By  drying  sodium  arsenate  until  it  ceases  to  lose  weight 

By  exposing  sodium  carbonate  to  the  action  of  carbon  dioxide 

By  purifying  the  native  salt 

By  treating  ferrous  bromide  with  sodium  carbonate 

By  crystallizing  with  agitation  a  concentrated  solution  of  sodium 
carbonate  at  35°  C.  (95°  F.) 

By  evaporating  sea-water  and  purifying 

By  boiling  solution  of  sodium  carbonate  with  calcium  hydroxide 
and  evaporating 

By  double  decomposition  between  calcium  hypophosphite  and 
sodium  carbonate 

By  treating  ferrous  iodide  with  sodium  carbonate 

Bydecomposing  sodium  nitrate  by  heating  in  contact  with  starch, 
lead,  or  other  reducing  substances 

By  mixing  248  Gm.  of  boric  acid  and  78  Gm.  of  sodium  peroxide 
and  pouring  the  mixture  into  2000  mils  of  cold  water,  acidified 
with  sulphuric  acid,  and  crystallizing  the  solution 

By  treating  acid  calcium  phosphate  with  sodium  carbonate 

Prepared  by  mixing  finely  powdered  exsiccated  sodium  phos- 
phate, sodium  bicarbonate,  tartaric  acid,  and  citric  acid,  heat- 
ing until  the  whole  becomes  uniformly  moist,  granulating,  and 
drying 

Made  by  drying  the  phosphate  until  it  censes  to  lose  weight 

By  treating  common  Ball  with  sulphuric  acid 

By  neutralizing  sodium  carbonate  with  sulphurous  acid  and 
exsiccating  the  crystalline  product 

By  decomposing  calcium  thiosulphate  with  sodium  sulphate 


By  decomposing  sodium  carbonate  with  acetic  acid 

By  decomposing  sodium  carbonate  with  benzoic  acid 

By  neutralizing  hcnzosulphinide  with  sodium  bienrbonnte 

By    neutralizing    an    aqueous    solution    of    cacodylic    mid    with 

sodium  carbonate,  evaporating  and  crystiillizing 
By  Maturating  a  solution  (if  sodium  carbonate  with  citric  :<Hd 
By  passing  dry  ammonia  pas  over  metallic  sodium   at   380     C 

(f>r>2°  F  )  and   running  the  product  through  red-hot  charcoal 

and  by  other  processes 
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Official  Name 
With  Organic  Radicals 

Glycerophosphas 

Indigotindisulphonas 
Phenolsulphonas 

Salicylaa 


THE  SODIUM  SALTS 

U.  S.  P.  Sodium  Salts— Continued. 

Preparation 

By     decomposition     between     calcium     glycerophosphate     and 

sodium  carbonate 
The  sodium  salt  of  indigotindisulphonic  acid 
By  double  decomposition  between  barium  phenolsulphonate  and 

sodium  carbonate 
By  decomposing  sodium  carbonate  with  salicylic  acid 


Soda  cum  Calce 
Sodii  Boro-Benioaa 


N.  F.  Sodium  Salts 

By  mixing  equal  parts  of  sodium  hydroxide  and  lime 
By  mixing  43  parts  of  sodium  borate  with  57  parts  of  sodium 
benzoate 


Unofficial  Sodium  Salts 


Sodii  Bisulphis,  NaHSOa 

Sodium  Bisulphite,  U.  8.  P.  VIII 

Sodii  Chloras,  NaClOa 

Sodium  Chlorate,  U.  S.  P.  VIII 

Sodii  Nitras,  NaN03 

Sodium  Nitrate,  U.  8.  P.  VIII 
Sodii  Phenolas,  NaCeH50 

Sodium  Phenolate 
Sodii  Pyrophosphas,  Na4Pa07 +10HoO 

Sodium  Pyrophosphate,  U.  S.  P.  VIII 
Sodii-Citro-Tartras  Effervescens 

Effervescent  Sodium  Citro-tartrate 


Sodii  et  Ammonii  Phosphas 
NH4NaHP04+4H30 
Sodium  and  Ammonium  Phosphate 

Sodii  et  Argenti  Thiosulphas 
2Na2S203+Ag2S203 
Sodium  and  Silver  Thiosulphate 
Sodii  Ethylas,  C2H5NaO 

Sodium  Ethylate 
Sodii  Ethylsulphas,  C2H8NaS04  +H20 
Sodium  Ethylsulphate,  Sodium  Sulpho- 
vinate 
Sodii  Nitro-Prussidum 

Na2Fe(CN)6NO  +2HaO 
Sodium  Nitro-Prusside 


Sodii  et  Platini  Chloridum 
2NaCl.PtCl4+6H2<) 

Sodium  and  Platinum  Chloride 
S'.ilii  Silicas,  Na2Si<  (3 

Sodium  Silicate,  Water  Glass,  Soluble  Gloss 


Sodii  Silicofluoiidum,  Na2SiF<j 

Sodium  Siliro-Fluoride 
Bodii  Stannaa,  Na2SnC)3 

Sodium  Stannate 
S  .lii  Sulphobemoas,  CeH4(NaR03)C00Na 

Sodium  Sulphobenzoato 
Bodii  Tartraa,  Na^IUOe  +2Har ) 

Sodium  Tartrato 

Sodii  Vale™*.  NaCsHgOg 
Sodium  Valerate 


By  passing  S02  into  a  solution  of  sodium  car- 
bonate until  saturated,  evaporating  and  crys- 
tallizing 

By  double  decomposition  between  sodium  bitar- 
trate  and  potassium  chlorate,  evaporating  and 
crystallizing  the  solution 

By  purifying  the  native  Chili  saltpetre 

Add  metallic  sodium  to  phenol,  and  allow  it  to 
crystallize 

By  heating  sodium  phosphate  to  redness,  dis- 
solving the  residue  in  water  and  crystallizing 
17  parts  sodium  bicarbonate;  8  parts  tartaric 
acid;  6  parts  citric  acid.  Mix,  and  place  in  a 
dish  heated  to  about  93.3°  C.  (200°  F.).  Stir 
constantly  until  a  granular  salt  is  obtained. 
Lastly,  sift  it 

Dissolve  5  parts  crystallized  sodium  phosphate 
and  2  parts  ammonium  phosphate  in  20  parts 
hot  water;  then  add  ammonia  water  until  the 
liquid  is  alkaline,  and  crystallize 

Dissolve  freshly  precipitated  silver  oxide  in  a 
solution  of  sodium  thiosulphate,  evaporate  and 
crystallize 

Caustic.  Used  in  alcoholic  solution;  also  applied 
externally  mixed  with  olive  oil 

Cathartic 


Digest  1  part  potassium  ferrocyanide  with  2  parts 
nitric  acid  and  2  parts  water  until  it  ceases  to 
produce  a  blue  precipitate  with  iron  salts. 
When  cool,  neutralize  the  mother  liquor  with 
sodium  carbonate,  then  collect  the  red  crystals 

Dissolve  3  parts  platinic  chloride  and  5  parts 
sodium  chloride  in  water,  and  evaporate  to 
dryness,  stirring  continually 

Mix  1  part  silica  and  2  parts  dried  sodium  car- 
bonate; fuse  in  an  earthenware  crucible,  and 
pour  the  mass  on  a  slab.  Dissolve  in  water, 
filter,  concentrate,  and  crystallize 

Antiseptic.     A  mild  caustic 

Fuse  tin  ore  with  caustic  soda  and  sodium  nitrate 
Non-poisonous  antiseptie 

Dissolve  C>  parts  tartaric  acid  and  7^  parts 
sodium  bicarbonate,  each  separately,  in  water 
Mix  solutions,  filter,  concentrate,  and  crystallize 

Saturate  valeric  acid  with  sodium  carbonate 


SODII  HYDROXIDUM.  U.  S.  Sodium  Hydroxide 
[Sod.  Hydrox. — CaUBTIC  Soda  Sodii  m  Hydhate] 
It  contains  not  loss  than  00  per  rent,  of  NaOH  (40.01).    Preserve  it  in 

well-closed  containers.    If  bottles  are  used  as  containers  they  must  be 

made  of  hard  glass. 
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Preparation. — Owing  to  the  improvements  in  the  manufacture  of 
metallic  sodium  and  the  cheapening  of  the  product,  sodium  hydroxide 
can  be  found  in  commerce  which  has  been  made  by  oxidizing  the 
metal  by  bringing  it  in  contact  with  water  and  evaporating  the  pure 
solution  of  sodium  hydroxide.  It  is  also  prepared  by  boiling  an  aqueous 
solution  of  sodium  carbonate  and  milk  of  lime  until  the  clear  liquid 
no  longer  effervesces  with  acids,  decanting,  then  evaporating  the  clear 
liquid,  in  iron  dishes,  to  a  specific  gravity  of  1.170,  concentrating  in  a 
silver  dish  and  finally  pouring  the  solution  into  silver  moulds.  When 
the  pure  hydroxide  is  not  needed,  the  white  caustic  sodium  hydroxide, 
in  sticks,  made  by  evaporating  a  solution  of  sodium  hydroxide 
(see  Liquor  Sodii  Hydroxidi)  and  casting  the  fused  residue  into  moulds, 
is  used.    (See  Potassii  Hydroxidum,  page  715.) 

The  reaction  is  as  follows : 

NaaC03  +  Ca  (OH)a  =  2NaOH  +  CaC03 

Sodium  Calcium  Sodium  Calcium 

Carbonate  Hydroxide  Hydroxide  Carbonate 

Official  Description. — It  occurs  as  dry,  white,  or  nearly  white,  fused  masses,  or  sticks, 
hard  and  brittle,  showing  a  crystalline  fracture.  Great  caution  is  necessary  in  using  it, 
as  it  rapidly  destroys  organic  tissues.  Exposed  to  the  air,  it  deliquesces,  absorbs  carbon 
dioxide,  and  becomes  covered  with  a  coating  of  carbonate. 

Odor  and  Reaction. — Odorless ;  a  solution  of  Sodium  Hydroxide  even  when  greatly 
diluted  is  strongly  alkaline  to  litmus. 

Solubility.— One  Cm.  of  Sodium  Hydroxide  dissolves  in  0.9  mil  of  water  at  25°  C. 
(77°  F. ),  also  in  about  0.3  mil  of  boiling  water:  very  soluble  in  alcohol. 

Tests  for  Identity. — When  introduced  into  a  non-luminous  flame,  it  imparts  to  it  an 
intensely  yellow  color. 

Impurities  and  Tests  for  Impurities. — Organic  matter  or  insoluble  impurities. — An 
aqueous  solution  of  Sodium  Hydroxide  (1  in  20)  is  clear  and  colorless,  and 

Potassium. — After  being  acidulated  with  acetic  acid,  it  yields  no  precipitate  on  the 
addition  of  an  excess  of  tartaric  acid  T.S.,  or  upon  the  addition  of  a  few  drops  of  Bodium 
cobaltic  nitrite  T.S. 

Heavy  Metals. — An  aqueous  solution  of  Sodium  Hydroxide  (1  in  50),  slightly  acidu- 
lated with  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  in  a  500-mil  graduated  flask  about  10  Gm.  of  Sodium  Hydroxide, 
accurately  weighed  in  a  glass-stoppered  weighing-bottle,  in  250  mils  of  distilled  water, 
which  has  previously  been  boiled  and  cooled,  and  add  15  mils  of  barium  chloride  T.S. 
Fill  the  flask  to  the  mark  with  distilled  water,  which  has  previously  been  boiled  and  cooled, 
and  thoroughly  agitate  the  liquid.  Filter  it  through  a  dry  filter  into  a  dry  flask  (reject- 
ing the  first  20  mils)  and  titrate  100  mils  of  the  clear  filtrate  with  normal  hydrochloric 
acid  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows  not  less  than  90  per  cent, 
of  NaOH. 

Each  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.04001  Gm.  of  NaOH. 
Each  gramme  of  Sodium  Hydroxide  corresponds  to  not  less  than  22.5  mils  of  normal 
hydrochloric  acid  V.S. 

U.  S.  P.  Preparations. — Liquor  Cresolis  Compositua;  Liquor  Sodii  Hydroxidi; 
Magma  Magnesiae. 

N.  F.  Preparation. — Soda  cum  Calce. 

Uses. — Caustic  Soda,  as  sodium  hydroxide  is  termed  commercially, 
is  sometimes  preferred  to  the  analogous  potassium  salt,  in  the  belief 
that  it  is  milder  and  less  deliquescent.  It  is  usually  less  expensive 
than  the  potassium  salt  and  is  used  in  smaller  amounts  because  of  its 
smaller  molecular  weight.  This  is  well  illustrated  in  the  official  Com- 
pound Solution  of  Cresol  where  the  80  Gm.  of  potassium  hydroxide 
may  be  replaced  by  54  Gm.  of  sodium  hydroxide.  Its  chief  pharma- 
ceutical uses  are  indicated  under  the  preparations. 


742  THE  SODIUM  SALTS 

LIQUOR  SODII  HYDROXIDI.  U.  S.     Solution  of  Sodium  Hydroxide 
[Liq.  Sod.  Hydrox. — Liquor  Sodje    Solution  of  Soda] 

An  aqueous  solution  containing  not  less  than  4.5  per  cent,  of  NaOH 
(40.01).  Preserve  Solution  of  Sodium  Hydroxide  in  bottles  made  of 
hard  glass  and  provided  with  rubber  stoppers  or  with  glass  stoppers 
coated  with  petrolatum. 

Metric  Old  form 

:  Sodium  Hydroxide 56  Gm.  1  0z  av 

Distilled  Water 944  Cm.  15  fl  oz. 

To  make 1000  Om.  1  pint 

Dissolve  the  sodium  hydroxide  in  the  distilled  water. 

The  sodium  hydroxide  used  in  this  process  should  be  of  the  full 
strength  and  quality  directed  by  the  Pharmacopoeia  (90  per  cent.). 
Sodium  hydroxide  of  any  other  strength,  however,  may  be  used, 
if  a  proportionately  larger  or  smaller  quantity  be  taken,  the  proper 
amount  for  the  above  formula  being  ascertained  by  dividing  5040  by 
the   percentage   of    absolute    sodium   hydroxide   contained   therein. 

Solution  of  Sodium  Hydroxide  should  be  kept  in  bottles  made  of 
green  glass,  and  provided  with  glass  stoppers  coated  with  paraffin  or 
petrolatum. 

This  solution  was  directed  to  be  made  in  the  U.  S.  P.  1890  by  a 
method  similar  to  that  for  preparing  the  solution  of  potassium  hy- 
droxide (see  page  716). 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction.— Odorless;  having,  when  diluted,  a  very  acrid  and  caustic 
ta3te.  It  should  not  be  tasted  unless  laryely  diluted.  It  is  strongly  alkaline  and  readily 
absorbs  carbon  dioxide  from  the  air. 

Specific  Gravity.—  About  1.056  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Impurities. — It  conforms  to  the  reactions  and  tests  for  an  aque- 
ous solution  of  sodium  hydroxide  as  given  under  Sodii  Hydroxidum,  when  concentrated 
to  the  proper  strength. 

Carhonate. — Introduce  about  20  mils  of  Solution  of  Sodium  Hydroxide  into  a  flask, 
stopper,  wehdi  accurately  and  titrate  it  directly  with  normal  hydrochloric  acid  V.S.,  using 
methyl  orange  T.S.  as  indicator.  It  shows  not  more  than  5.5  per  cent,  of  alkalinity, 
calculated  as  NaOH. 

Assay. — Transfer  about  50  mils  of  Solution  of  Sodium  Hydroxide,  accurately  weighed, 
toa250-inil  measu ring-flask,  add  20  mils  of  barium  chloride  T.S.  and  fill  the  Cask  to  the 
mark  with  distilled  water,  which  has  been  previously  boiled  and  cooled.  Then  thoroughly 
agitate  boo  liquid,  filter  it  through  B  dry  filter,  reject  the  first  20  mils,  and  titrate  100 
mils  of  the  char  filtrate  with  normal  hydrochloric  acid  V.S.,  using  phenolphthalein  T.S. 
as  indicator.  It  shows  not  less  than  4.5  per  cent,  of  NaOH  when  calculated  to  the  amount 
of  solution  originally  taken. 

i  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.04001  Gm.  of  Na(  MI. 
Each  gramme  of  Solution  of  Sodium  Hydroxide  corresponds  to  not  less  than  1.12  mils 
of  norma]  hydrochloric  acid  V.S. 

Uses. — Solution  of  sodium  hydroxide  is  an  antacid,  and  is  used  for 
the  same  purposes  as  solution  of  potassium  hydroxide  (see  page  710) 
in  the  dose  of  15  minims  (I  mil). 

SODII  ACETAS.  U.  S.     Sodium  Acetate 
[Sod.  Acet.] 

It  contains  not  less  than  5(.).(.)7  per  cent,  nor  more  than  G2.96  per  cent, 
of  anhydrous  sodium  acetate,  corresponding  to  not  less  than  99.5  per 
cent,  of  the  crystallized  salt  [NaCaH3Oa+3IIaO  =  136.07].  Preserve 
it  in  well-closed  containers. 
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Preparation. — This  salt  is  obtained  on  the  large  scale  in  the  process 
for  making  acetic  acid.  For  medicinal  purposes  it  may  be  made  con- 
veniently by  saturating  acetic  acid  with  sodium  carbonate,  filtering 
the  solution,  concentrating  it,  and  obtaining  the  salt  in  crystals. 

2HC2H3Oa  +  NaaCOa  =  2NaC2H3Oa  +  H20  +  C02 

Acetio  Sodium  Sodium  Water         Carbon 

Acid  Carbonate  Acetate  Dioxide 

It  is  sometimes  granulated,  and  in  this  form  it  is  more  convenient 
for  dispensing  purposes  than  the  usual  large  crystals. 

Official  Description. — Colorless,  transparent,  monoclinic  prisms,  or  a  granular,  crys- 
talline powder. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  faint,  acetous  odor.  It  has  a  cool- 
ing, saline  taste.  Efflorescent  in  warm,  dry  air.  An  aqueous  solution  of  the  salt  (1  in 
20)  is  neutral  or  slightly  alkaline  to  litmus  or  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Sodium  Acetate  dissolves  in  0.8  mil  of  water  and  in  19  mils 
of  alcohol  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  heated  to  about  58°  C.  (136.4°  F.),  the  salt  begins  to  liquefy. 
At  about  120°  C.  (24S°  F.),  it  becomes  anhydrous;  at  a  higher  temperature  it  is  decom- 
posed, with  the  evolution  of  inflammable,  empyreumatic  vapors,  leaving  a  black  residue 
of  sodium  carbonate  and  carbon,  which  imparts  to  a  non-luminous  flame  an  intensely 
yellow  color,  shows  an  alkaline  reaction  writh  litmus,  and  effervesces  with  acids. 

Add  0.1  Gm.  of  the  salt  to  1  mil  of  sulphuric  acid  and  1  mil  of  alcohol  and  warm: 
ethyl  acetate  is  formed,  recognizable  by  its  odor. 

Impurities  and  Tests  for  Impurities. — Potassium. — A  saturated  aqueous  solution  of 
the  salt  is  not  rendered  turbid  by  the  addition  of  sodium  bitartrate  T.S. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  docs  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see 
Part  II,  Test  No.  6).  It  shows  not  less  than  59.97  per  cent,  nor  more  than  62.96  per 
cent,  of  NaC2H302. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.04101  Gm.  of  Na 
C2H302.  Each  gramme  of  Sodium  Acetate  corresponds  to  not  less  than  14.62  mils  nor 
more  than  15.35  mils  of  half-normal  sulphuric  acid  V.S. 

Uses. — Sodium  acetate  is  often  preferred  to  potassium  acetate  as  a 
diuretic.  It  is  not  deliquescent  like  the  latter,  and  is  said  to  be  as 
efficient,  although  milder  in  its  action.  The  dose  is  from  fifteen  to 
sixty  grains  (1  to  4  Gm.). 

SODII  ARSENAS.  U.  S.     Sodium  Arsenate 
[Sod.  Arsen. — Arsexas  Sodii  P.I.] 

It  contains  not  less  than  58.98  per  cent,  nor  more  than  61.02  per 
cent,  of  anhydrous  sodium  arsenate  (di-sodium  ortho-arsenate),  corre- 
sponding to  not  less  than  99  per  cent,  of  the  crystallized  salt  [Naa 
HAs04-r-7H20  =  312.08].    Preserve  it  in  well-closed  containers. 

Preparation. — A  process  for  this  salt  was  formerly  official;  it  is 
as  follows: 

Take  of  arsenic  trioxide,  in  fine  powder,  9G0  grains;  sodium  nitrate 
in  fine  powder,  816  grains;  dried  sodium  carbonate,  in  fine  powder, 
528  grains;  distilled  water,  boiling  hot,  half  a  pint.  Having  mixed 
the  powders  thoroughly,  put  the  mixture  into  a  large  clay  crucible,  and 
cover  it  with  the  lid.  Expose  it  to  a  full  red  heat  until  effervescence 
has  ceased  and  complete  fusion  has  taken  place.  Pour  the  fused  salt 
on  a  porcelain  slab,  and  as  soon  as  it  has  solidified,  and  while  it  is  still 
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warm,  put  it  into  the  hot  water,  and  stir  until  it  is  dissolved.  Filter 
the  solution,  and  set  it  aside  to  crystallize.  Drain  the  crystals,  and, 
having  dried  them  rapidly  on  filter  paper,  keep  them  in  a  well- 
stoppered  bottle. 

The  rationale  of  this  process  is  that  when  arsenic  trioxide,  sodium 
nitrate,  and  sodium  carbonate  are  fused  together,  sodium  pyroarse- 
nate  is  formed,  while  nitrous  anhydride  and  carbon  dioxide  escape 
as  gases. 

As203  +  2NaN03  +  Na2C03  =  Na4As207  +  N203  +  C02 

Arsenic  Sodium  Sodium  Sodium  Nitrous         Carbon 

Trioxide  Nitrate  Carbonate  Pyroarsenate       Anhydride       Dioxide 

Sodium  pyroarsenate  is  converted  into  the  orthoarsenate  (the  offi- 
cial salt)  by  dissolving  the  former  in  water,  filtering  the  solution, 
and  crystallizing. 

Na4As207  +  15H20  =  2(Na2HAs04,7H20) 

Sodium  Water  Sodium 

Pyroarsenate  Orthoarsenate 

Official  Description. — Colorless,  transparent,  raonoclinic  prisms. 

Odor  and  Taste. — Odorless;  efflorescent  in  dry  air,  and  somewhat  deliquescent  in 
moist  air.     Great  caution  must  be  used  in  tasting  it  and  then  only  in  very  dilute  solutions. 

Solubility. — One  Gm.  of  Sodium  Arsenate  dissolves  in  1.5  mils  of  water  at  25°  C. 
(77°. F.);  also  in  about  1  mil  of  boiling  water;  slightly  soluble  in  alcohol  at  25°  C.  (77° 
F.) ;  nearly  insoluble  in  boiling  alcohol. 

Tests  for  Identity  and  Impurities. — When  gently  heated,  the  salt  loses  five  molecules 
of  water,  and  is  converted  into  a  white  powder.  At  a  higher  temperature  it  loses  all 
of  its  water  of  crystallization;  when  strongly  heated,  the  salt  fuses,  and  at  a  red  heat 
it  is  converted  into  pyroarsenate. 

Sodium  Arsenate  responds  to  the  tests  for  identity  and  purity  prescribed  "under  Sodii 
Arsenas  Exsiccatus  when  taken  in  proportionate  amount. 

Assay. — Dissolve  about  0.5  Gm.  of  Sodium  Arsenate,  accurately  weighed,  in  25  mils 
of  distilled  water,  heat  the  solution  to  80°  C.  (176°  F.)  and  add  10  mils  of  hydrochloric 
acid  and  3  Gm.  of  potassium  iodide.  Allow  the  mixture  to  stand  for  fifteen  minutes 
at  80°  C.  (176°  F.);  then  cool  and  titrate  it  with  tenth-normal  sodium  thiosulphate  V.S., 
starch  T.S.  being  used  as  indicator.  It  shows  not  lesa  than  68.98  per  cent,  nor  more 
than  61.92  per  cent,  of  Na2HAs04. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.0092985 
Gm.  of  Na2HAs04.  Each  gramme  of  Sodium  Arsenate  corresponds  to  not  less  than 
63.44  mils  nor  more  than  66.59  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

U.  S.  P.  Preparation. — Sodii  Arsenas  Exsiccatus. 

Uses. — The  only  advantage  in  using  this  salt  in  preference  to  arse- 
nic trioxide  is  that  the  practitioner  is  more  apt  to  get  it  of  uniform 
quality;  their  properties  are  identical.  The  dose  is  from  one-twelfth 
to  one-third  of  a  grain  (0.005  to  0.02  Gm.). 

SODII  ARSENAS  EXSICCATUS.      U.  S.     Exsiccated  Sodium  Arsenate 
[Sod.    Arson.    Exsic] 

It  contains,  when  dried  to  constant  weight  at  150°  C.  (302°  F.),  not 
less  than  98  per  cent,  of  Na2HAs04  (185.97).  Preserve  it  in  well- 
closed  containers. 

"Sodium  Arsenate,  in  crystals,  a  sufficient  quantity. 

Break  the  crystals  into  small  fragments,  and  allow  them  to  effloresce 
at  a  temperature  between  40°  and  50°  C.  (104°  and  122°  F.),  until 
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they  are  completely  disintegrated;  then  gradually  increase  the  tem- 
perature to  150°  C.  (302°  P.),  and  continue  the  drying  until  the  product 
ceases  to  lose  weight.  Reduce  it  to  a  fine  powder,  and  transfer  it  to 
dry,  well-closed  containers. 

Official  Description. — Amorphous,  white  powder.     It  is  slightly  hygroscopic. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it  and 
then  only  in  very  dilute  solutions.     Its  aqueous  solution  (1  in  20)  is  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Exsiccated  Sodium  Arsenate  dissolves  in  3.1  mils  of  water  at 
25°  C.  (77°  F.);  also  in  about  1.3  mils  of  boiling  water;  slightly  soluble  in  alcohol  at 
25°  C.  (77°  F.),  nearly  insoluble  in  boiling  alcohol. 

Tests  for  Identity. — It  imparts  an  intensely  yellow  color  to  a  non-luminous  flame. 
An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white  precipitate  with  barium  chloride 
T.S.,  and  a  dark  red  precipitate  with  silver  nitrate  T.S. ;  both  of  these  precipitates  are 
soluble  in  nitric  acid. 

Impurities  and  Tests  for  Impurities. — Arscnite. — Add  5  mils  of  tenth-normal  silver 
nitrate  V.S.  to  2  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  and  redissolve  the  pre- 
cipitate with  the  aid  of  a  slight  excess  of  ammonia  water;  no  black  precipitate  of  re- 
duced silver  appears  on  boiling  for  one  minute. 

Lead,  Copper,  or  Iron. — Add  1  mil  of  ammonium  sulphide  T.S.  to  5  mils  of  an  aqueous 
solution  of  the  salt  (1  in  100) ;  no  dark  coloration  appears. 

Assay. — Dissolve  about  0.3  Gm.  of  Exsiccated  Sodium  Arsenate,  dried  to  constant 
weight  at  150°  C.  (302°  F.)  and  accurately  weighed,  in  25  mils  of  distilled  water, in  a  glass- 
stoppered  bottle,  heat  the  solution  to  80°  C.  (176°  F. )  and  add  10  mils  of  hydrochloric 
acid  and  3  Gm.  of  potassium  iodide.  Allow  the  mixture  to  stand  in  the  stoppered  bottle 
for  fifteen  minutes  at  80°  C.  ( 176°  F. ),  then  cool  and  titrate  it  with  tenth-normal  sodium 
thiosulphate  V.S.,  starch  T.S.  being  used  as  indicator.  It  shows,  in  the  dried  salt,  not 
less  than  98  per  cent,  of  Na2HAs04. 

Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.0092985 
Gm.  of  NaaIIAs04.  Each  gramme  of  Exsiccated  Sodium  Arsenate,  previously  dried, 
corresponds  to  not  less  than  105.4  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

U.  S.  P.  Preparation. — Liquor  Sodii  Arsenatis. 

N.  F.  Preparation. — Liquor  Sodii  Arsenatis,  Pearson. 

Uses. — Exsiccated  Sodium  Arsenate  is  used  in  making  the  official 
solutions  (see  above).  The  advantage  in  using  it  in  preference  to 
sodium  arsenate  is  that  greater  definiteness  is  secured;  the  latter  salt 
as  found  in  commerce  is  more  or  less  effloresced,  and  the  solution  if 
made  from  it  would  be  variable  in  its  arsenical  strength.  Sixty  parts 
of  exsiccated  sodium  arsenate  represent  about  100  parts  of  the  official 
crystallized  salt.    The  dose  is  one-twentieth  grain  (0.003  Gm.). 

SODII  BENZOAS.     U.  S.     Sodium  Benzoate 
[Sod.   Benz.] 

It  contains,  when  dried  to  constant  weight  at  110°  C.  (230°  F.)  not 
less  than  99  per  cent,  of  NaC7H502  (144.04).  Preserve  it  in  well- 
closed  containers. 

Preparation. — Benzoic  acid  is  added  to  a  hot  concentrated  solution 
of  pure  sodium  carbonate  until  effervescence  ceases.  The  solution 
is  evaporated,  cooled,  and  allowed  to  crystallize,  or,  preferably,  evap- 
orated to  dryness  and  granulated. 

2HC7H602  4-  Na2C03  =  2NaC7H5Oa  4-  COa  4-  H20 

Benzoic  Acid  Sodium  Sodium  Carbon        Water 

Cnrbonate  Benznuu-  Dioxide 

The  yield  of  granulated  salt  is  about  one  and  one-third  tunes  the 
quantity  of  benzoic  acid  used. 
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Official  Description. — A  white,  amorphous,  granular  or  crystalline  powder;  permanent 
in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  sweetish  taste.  An  aqueous  so- 
lution of  Sodium  Benzoate  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gru.  of  Sodium  Benzoate  dissolves  in  1.8  mils  of  water  and  in  til 
mil.  of  alcohol  at  25°  C.  (77°  F.);  also  in  1.4  mils  of  boiling  water. 

Tests  for  Identity. — When  heated,  the  salt  melts,  emits  vapors  having  the  odor  of 
benzoic  acid,  then  chars,  and  finally  leaves  a  residue  of  sodium  carbonate  and  carbon. 
To  a  non-luminous  flame  it  imparts  an  intensely  yellow  color. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  an  aqueous  solution  of  the  salt  (1  in  20); 
a  flesh-colored  precipitate  is  deposited. 

Diluted  hydrochloric  or  sulphuric  acid  produces  in  a  concentrated  aqueous  solution 
of  the  salt  a  voluminous  white  precipitate  of  benzoic  acid. 

Impurities  and  Tests  for  Impurities. — Heavy  Metah. — Acidulate  10  mils  of  an  aqueous 
solution  of  the  salt  (1  in  50)  with  hydrochloric  acid  and  filter;  the  filtrate  does  not  re- 
spond to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dry  the  salt  to  constant  weight  at  110°  C  (230°  F.),  and  proceed  as  directed 
under  the  A^say  for  alkali  salts  of  organic  acids  (see  U.  S.  P.,  Test  No.  6,  Chapter  LXII). 
It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  NaC7H502- 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.07202  Gra.  of 
NaC7Hs02-  Each  gramme  of  Sodium  Benzoate,  previously  dried,  corresponds  to  not 
less  than  13.75  mils  of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparations. — Liquor  Antisepticus ;  Liquor  Antisepticus  Alkalinus;  Sodii 
Boro-Benzoas. 

Uses. — Sodium  benzoate  has  been  prescribed  as  a  remedy  in  phthisis, 
diphtheria,  and  similar  complaints,  in  fifteen-grain  doses  (1  Gm.). 
It  is  also  employed  in  rheumatism  and  is  extensively  used  as  a  food 
preservative. 


SODII  BICARBONAS.  U.  S.     Sodium  Bicarbonate 
[Sod.  Bicarb.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  NaHC03  (84.01).  Preserve  it 
in  well-closed  containers,  in  a  cool  place. 

Preparation. — All  the  processes  for  making  this  important  salt  of 
sodium,  with  one  exception,  consist  in  the  addition  of  carbon  dioxide 
to  sodium  carbonate.  This  operation  cannot  be  carried  on  profitably 
upon  the  small  scale;  but  the  pharmacist  could  buy  commercial  sodium 
bicnrbonateand  purify  it  for  dispensing  purposes  (see  page  747),  although 
to-day  a  salt  of  a  high  degree  of  purity,  complying  with  all  of  the  U.  S. 
P.  tests,  may  be  purchased  at  a  price  which  would  not  justify  its  puri- 
fication on  the  small  scale.  Crystallized  sodium  carbonate  contains 
ten  molecules  of  water  of  crystallization;  sodium  bicarbonate  contains 
none,  hence  provision  must  be  made  for  the  escape  of  this  water,  which 
is  thrown  out  of  combination  during  the  process  of  carbonating.  The 
crystallized  sodium  carbonate  is  placed  upon  false  bottoms  in  chambers 
arranged  so  that  the  water  can  escape  as  it  is  liberated. 

Na2C03  4-  COa  4-  H20  =  2HNaCOa 

Solium  C:irh'>n         Water  BoditUB 

Carbonate  Dioxide  Bicarbonate 

litim  bicarbonate  is  more  largely  prepared  by  the  ammonia-soda 
process,  or  Solvny's,  as  it  is  usually  called.     In  this,  carbon  dioxide 
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is  passed  into  a  solution  of  common  salt  in  ammonia  water,  double 
decomposition  ensues,  sodium  bicarbonate  is  precipitated,  and  ammo- 
nium chloride,  being  very  soluble,  remains  in  solution. 

NaCl  +  NH3  +  C02  +  HaO  =  HNaC03  +  NH4C1 

Sodium       Ammonia      Carbon        Water  Sodium  Ammonium 

Chloride  Dioxide  Bicarbonate  Chloride 

Formerly  commercial  sodium  bicarbonate  contained  small  quanti- 
ties of  impurities  having  a  disagreeable  alkaline  taste,  such  as  sodium 
carbonate,  chloride,  and  sulphate,  and  ammonium  salts.  These  tire 
much  more  soluble  than  the  bicarbonate,  and  are  easily  washed  out 
with  distilled  water  without  serious  loss  of  the  bicarbonate.  At  that 
time  it  was  customary  for  the  pharmacists  to  purify  the  commercial 
bicarbonate,  but  to-day,  because  of  the  enormous  use  of  this  salt  in 
baking  powder  and  the  necessity  for  its  being  of  a  high  degree  of 
purity  for  that  purpose,  there  is  no  difficulty  in  obtaining  sodium 
bicarbonate  of  U.  S.  P.  standard  and  at  a  low  cost. 

Official  Description. — A  white,  opaque  powder;  permanent  in  dry  air,  but  slowly 
decomposed  in  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  mildly  alkaline  taste. 
An  aqueous  solution  of  Sodium  Bicarbonate  (1  in  20)  when  freshly  prepared  with  cold 
distilled  water,  without  shaking,  is  slightly  alkaline  to  litmus.  The  alkalinity  increases 
by  standing,  agitation,  or  increase  in  temperature. 

Solubility. — One  Gm.  of  Sodium  Bicarbonate  dissolves  in  10  mils  of  water  at  25°  C. 
(77°  F.);  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  above  15°  C.  (59°  F.),  an  aqueous  solution  of  the 
salt  gradually  loses  carbon  dioxide,  and  at  boiling  temperature  the  salt  is  entirely  con- 
verted into  normal  sodium  carbonate. 

When  heated,  the  salt  is  decomposed  into  normal  sodium  carbonate,  water,  and  car- 
bon dioxide,  and  at  100°  O.  (212°  F.),  the  loss  is  about  36.5  per  cent,  of  its  weight.  At 
a  bright  red  heat  the  residue  fuses.  To  a  non-luminous  flame  it  imparts  an  intensely 
yellow  color. 

An  aqueous  solution  of  the  salt  effervesces  strongly  with  acids. 

Impurities  and  Tests  for  Impurities. — No  odor  of  ammonia  is  evolved  on  heating 
Sodium  Bicarbonate  in  a  test  tube. 

Dissolve  1  Gm.  of  the  salt  in  20  mils  of  distilled  water  at  25°  C.  (77°  F.) ;  it  yields  a 
clear  and  colorless  solution,  leaving  no  residue. 

Carbonate. — Dissolve  1  Gm.  of  the  salt  without  agitation  in  20  mils  of  distilled  water 
at  a  temperature  not  exceeding  15°  C.  (59°  F.),  and  add  0.2  mil  of  normal  hydrochloric 
acid  and  2  drops  of  phenolphthalein  T.S. ;  a  red  tint  does  not  appear  immediately. 

Haiti/  Metals. — An  aqueous  solution  of  the  salt  (1  in  50),  mixed  with  a  alight  excess 
of  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test 
No.  3,  Chapter  LXII). 

Assay. — Mix  about  3  Gm.  of  Sodium  Bicarbonate,  previously  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  with  25  mils  of  distilled 
water  and  titrate  with  normal  sulphuric  acid  V.S.,  methyl  orange  T.S.  being  used  as 
indicator.  It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  XalK  ( >3. 
*  Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.08401  Gm.  of  NaHCOs. 
Each  gramme  of  Sodium  Bicarbonate,  previously  dried,  corresponds  to  not  less  than  1 1.78 
mils  of  normal  sulphuric  acid  V.S. 

U.  S.  Preparations. — Caffeina  Citrata  Effervescens;  Potassii  Citraa  Efferveecensj 
Pulvis  Effervescens  Compositus;  Sodii  Phosphas  Effervescens;  Trochisci  Sodii 
Bicarbonatis. 

N.  F.  Preparations. — Liquor  Pancreatine;  Liquor  Sodffl  et  Menthej  liquor 
Sodii  Boratia  Compositus;  Mistura  Rhei  Compomta;  Pulvis  Acetanilidi  Composi- 
tus; Pulvis  Pancreatini  Compositus;  Sal  Carolinum  Factitium;  Sal  Carolinum 
Factitium  Effervescens'  Sal  Kissingense  Factitium;  Sal  Kissingense  Factitium 
Effervescens;  Sal  Lithii  Citras  Effervescens;  Sal  Potassii  BromidJ  Effervescens: 
Sal  Potassii  Bromidi  Effervescens  Compositus;  Sal  Vichyanum  Factitium;  Sal 
Vichyanum  Factitium  Effervescens;  Sal  Vichyanum  Factitium  Effervescens  cum 
Lithio. 
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Uses. — Sodium  bicarbonate  is  largely  used  as  a  safe  antacid,  in 
doses  of  ten  to  fifteen  grains  (0.65  to  1  Gm.).  It  is  preferably 
administered  in  carbonic  acid  water,  and  the  draught  is  popularly 
known  as  "extra  soda."  The  misnomer  is  caused  by  the  erroneous 
use  of  the  term  "soda  water." 


SODII  BENZOSULPHINIDUM.  U.  S.     Sodium  Benzosulphinide 
[Sod.   Benzosulphin. — Sodium-Saccharin         Soluble  Saccharin] 

The  sodium  salt  [NaC7H403NS+2H20  =  241.14]  of  benzosulphinide. 
Preserve  it  in  well-closed  containers. 

Preparation. — It  is  prepared  by  neutralizing  ortho-sulphamide- 
benzoic  acid  or  "saccharin"  with  sodium  bicarbonate. 

Official   Description. — In  colorless,  rhombic  prisms  or  a  white,  crystalline  powder, 

somewhat  efflorescent. 

Odor,  Taste,  and  Reaction. — Odorless  or  having  a  faint  aromatic  odor  and  an  intense- 
ly sweet  taste,  even  in  dilute  solutions.  An  aqueous  solution  of  the  salt  (1  in  10)  is  neu- 
tral or  only  slightly  alkaline  to  litmus,  but  produces  np  red  color  with  phenolphthalein 
T.S. 

■  Solubility. — One  Gm.  of  Sodium  Benzosulphinide  dissolves  in  1.2  mils  of  water,  and 
in  about  50  mils  of  alcohol  at  25°  C.  (77°  F.). 

Tests  for  Identity. — On  incineration  the  salt  leaves  a  residue  consisting  chiefly  of 
sodium  sulphate. 

Mix  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  with  1  mil  of  hydrochloric 
acid;  a  crystalline  precipitate  of  benzosulphinide  is  produced. 

impurities  and  Tests  for  Impurities. — Benzoate  or  Salicylate. — Add  a  few  drops  of 
ferric  chloride  T.S.  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  previously  acidu- 
lated with  from  3  to  5  drops  of  acetic  acid;  no  pink  or  violet  precipitate  is  produced. 

In  other  respects  it  responds  to  the  tests  for  identity  and  purity  under  Benzosulphini- 
dum,  omitting  the  melting  point  and  the  tests  for  ash,  benzoic  acid  or  salicylic  acid. 

N.  F.  Preparation. — Trochisci  Quininsc  Tannatis. 

Uses. — It  is  used  as  a  sweetening  substance,  chiefly  when  a  patient  is 
suffering  from  diabetes  or  other  serious  complaints,  in  which  sugar  is 
contra-indicated.  The  sodium  salt  is  more  readily  soluble  than  benzo- 
sulphinide (see  page  1008)  but  does  not  possess  quite  an  equal 
sweetening  power,  benzosulphinide  being  five  hundred  times  sweeter 
than  sugar,  and  the  sodium  salt  about  four  hundred  times.  It  is  given 
in  doses  of  one-half  to  three  grains  (0.03  to  0.2  Gm.).  Its  use  as  a 
sweetening  agent  in  beverages  and  food  is  prohibited  by  the  Food 
and  Drugs  Act  and  by  many  State  laws. 


SODII  BORAS.  U.  S.      Sodium  Borate 
[Sod.   Bor. — Bokax       Sodium  Tetraborate       Sodium  Pyroborate] 

It  contains  not  less  than  52.32  per  cent,  nor  more  than  54.92  per  cent, 
of  anhydrous  sodium  borate  (sodium  biborate  or  tetraborate),  corre- 
sponding to  not  less  than  00  per  cent.,  of  the  crystallized  salt  [XaoB407-|- 
10II2<)     382.10].      Preserve  it.  in  well-closed  containers. 

Preparation. — This  salt  is  found  in  immense  quantities  in  Califor- 
nia as  a  crystalline  deposit  at  Clear  Lake  and  ne:ir  Death  Valley.  It 
is  probable  that  this  will  continue  to  be  the  principal  source  of  borax 
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for  many  years  to  come.  The  process  of  purification  consists  simply 
in  picking  the  large  and  perfect  crystals  out,  washing  them,  and  lix- 
iviating the  earth,  which  is  strongly  impregnated  with  borax,  evapo- 
rating the  solution,  and  crystallizing.  It  is  sometimes  called  biborate 
of  sodium.  It  is  also  found  as  calcium  borate,  or  "cotton  balls,"  in  the 
borax  mines  of  California,  and  sodium  borate  is  obtained  by  double 
decomposition  by  treating  the  solution  of  calcium  borate  with  sodium 
carbonate.  Borax  is  found  native  in  Thibet,  Persia,  and  other  local- 
ities. It  is  sometimes  called  tincal.  Crude  boric  acid,  obtained  from 
Tuscany,  is  fused  with  dried  sodium  carbonate,  and  a  hot  solution  of 
the  residue  is  crystallized  in  order  to  produce  borax. 

Official  Description. — Colorless,  transparent,  monoclinic  prisms,  or  as  a  white  powder; 

it  is  slightly  efflorescent  in  warm,  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  sweetish,  alkaline  taste. 

Solubility  .—One  Gm.  of  Sodium  Borate  dissolves  in  15  mils  of  water,  and  in  about 
1  mil  of  glycerin  at  25°  C.  (77°  F.);  also  in  0.6  mil  of  boiling  water;  insoluble  in  alcohol. 

An  aqueous  solution  of  the  salt  (1  in  20)  is  alkaline  to  litmus  and  turns  turmeric  paper 
reddish-brown.  If  the  solution  has  been  acidulated  with  hydrochloric  acid,  turmeric 
paper  remains  unchanged  at  first,  but  on  drying  becomes  brownish-red,  and  this  color 
is  temporarily  changed  to  greenish-black  by  moistening  with  ammonia  water. 

Tests  for  Identity. — When  heated,  the  salt  at  first  loses  part  of  its  water  of  crystallisa- 
tion, then  melts,  and,  when  further  heated,  swells  and  forms  a  white  porous  mass. 

At  a  red  heat  it  loses  all  of  its  water  of  crystallization  and  fuses  to  a  colorless  glassy 
mass.    To  a  non-luminous  flame  it  imparts  an  intensely  yellow  color. 

Form  a  bead  of  borax  on  a  platinum  wire,  dip  it  in  glycerin,  and  hold  it  in  a  non- 
luminous  flame;  a  transient,  bright  green  color  appears. 

Impurities  and  Tests  for  Impurities — Carbonate  or  Bicarbonate. — An  aqueous  solution 
of  the  salt  (1  in  20  )  does  not  effervesce  with  acids. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for  ar- 
senic (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  5  Gm.  of  Sodium  Borate,  accurately  weighed,  in  100  mils 
of  distilled  water  and  titrate  the  solution  with  normal  hydrochloric  acid  V.S.,  methyl 
orange  T.S.  being  used  as  indicator.  It  shows  not  less  than  52.32  per  cent,  nor  more 
than  54.92  per  cent,  of  Na2B4C>7. 

Each  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.1010  Gm.  of  NaaB^?. 
Each  gramme  of  Sodium  Borate  corresponds  to  not  less  than  5.18  mils  nor  more  than 
5.44  mils  of  normal  hydrochloric  acid  V.S. 

U.  S.  P.  Preparation. — Unguentum  Aquse  Rosse. 

N.  F.  Preparations. — Liquor  Antisepticus  Alkalinus;  Liquor  Sodii  Boratis 
Compositus;  Mel  Rosse  et  Sodii  Boratis;  Mel  Sodii  Boratis;  Sodii  Boro-Benzoas. 

Uses. — Borax,  as  it  is  almost  universally  called,  is  antacid  and  diu- 
retic. It  enters  into  many  mouth  washes,  and  is  frequently  applied 
in  the  form  of  powder  to  ulcers  in  the  mouth,  for  which  purpose  it  is 
admirably  adapted,  being  mildly  alkaline  and  not  very  soluble.  It 
is  used  enormously  iii  the  household  as  an  ingredient  in  soaps,  cleansers, 
etc.  Pharmaceutically,  it  is  frequently  used  in  small  quantity  to 
whiten  ointments,  particularly  the  ointment  of  rose  water.  It  is  used 
for  this  purpose  by  dissolving  it  in  water*,  and  incorporating  the  solu- 
tion.   The  dose  is  eight  to  twelve  grains  (0.5  to  0.77  Gm.). 

SODII  BROMIDUM.  U.  S.     Sodium  Bromide 
[Sod.   Brom.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.)j 
not  less  than  98.5  per  cent,  of  NaBr  (102.92).  Preserve  it  in  well- 
closed  containers. 

Preparation. — The  process  most  used  in  making  this  salt  is  by  de- 
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composing  ferrous  bromide  by  treating  it  with  sodium  carbonate. 
The  ferrous  bromide  is  made  by  acting  on  iron  wire  with  bromine  in 
the  presence  of  water,  and,  after  filtering  the  solution,  adding  solu- 
tion of  sodium  carbonate.     The  reaction  may  be  thus  expressed : 

FeBr2  +  Na2C03  =  2NaBr  +  FeC03 

Ferrous  Sodium  Sodium  Ferrous 

Bromide  Carbonate  Bromide  Carbonate 

Sodium  bromide  may  also  be  made  by  a  method  similar  to  that  out- 
lined under  potassium  bromide  (see  page  721)  in  which  bromine  and 
sodium  hydroxide  are  combined  to  form  sodium  bromide  and  bro- 
mate,  the  latter  being  afterward  converted  into  bromide  by  fusion 
with  charcoal  or  by  first  producing  ammonium  bromide  by  treating 
a  solution  of  ammonia  with  bromine  (see  Ammonii  Bromidum),  and 
then  by  double  decomposition  with  sodium  carbonate,  forming  sodium 
bromide  and  ammonium  carbonate.  The  solution,  by  careful  evapo- 
ration and  granulation,  may  be  made  to  yield  sodium  bromide,  while 
ammonium  carbonate,  being  composed  of  volatile  compounds,  is  dis- 
sipated by  the  amount  of  heat  used  to  granulate  the  sodium  salt. 

Official  Description. — Colorless  or  white,  cubical  crystals, or  a  white,  granular  powder; 
the  salt  absorbs  moisture  from  the  air  without  deliquescing. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  taste.  An  aqueou9  solution 
of  the  salt  (1  in  20)  is  neutral  or  faintly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Bromide  dissolves  in  1.1  mils  of  water  and  in  16  mils 
of  alcohol  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  heated  to  a  bright  red  heat,  the  salt  fuses  without  decom- 
position,  and  at  a  somewhat  higher  temperature  it  volatilizes.  To  a  non-luminous  flame 
it  imparts  an  intensely  yellow  color. 

Silver  nitrate  T.S.,  added  to  an  aqueous  solution  of  the  salt  (1  in  10),  produces  a  yellow- 
ish-white precipitate,  insoluble  in  nitric  acid  or  in  a  moderate  excess  of  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Alkali. — Dissolve  1  Gm.  of  the  salt  in  10  mils 
of  distilled  water  and  add  0.1  mil  of  tenth-normal  sulphuric  acid  V.S.;  no  color  is  pro- 
duced by  the  subsequent  addition  of  a  drop  of  phenolphthalein  T.S.,  even  after  boiling. 

Iodide. — Add  a  few  drops  of  ferric  chloride  T.S.  and  1  mil  of  chloroform  to  10  mils  of 
an  aqueous  solution  of  the  salt  (1  in  20)  and  shake  the  mixture;  the  chloroform  does 
not  acquire  a  violet  tint. 

Bromate. — Drop  1  mil  of  diluted  sulphuric  acid  on  about  1  Gm.  of  the  powdered  salt; 
no  yellow  color  appears  at  once. 

Barium. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  when  acidulated  with 
hydrochloric  acid,  is  not  rendered  turbid  by  the  addition  of  l  mil  of  potassium  sulphate 

Sulphate.  -Another  10-mil  portion,  acidulated  with  hydrochloric  acid,  is  not  rendered 
more  than  slightly  turliid  by  barium  chloride  T.S. 

//••'  7  M  •  "'  An  aqueous  solution  of  i he  salt  does  not  respond  to  the  Test  for  heavy 
met,i-    .  «  r.  s.  I'..  Teal  \o.  :;.  Chapter  I. XII). 

Assay.  Proceed  as  directed  under  the  Assay  for  bromides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about 0.4  Gm.  of  Sodium  Bromide,  dried  to  constant  weight  at 

IQOrC.  (212°  I     >  and  a eei i lately  Weighed.      It  shows,  in  I  lie  dried  salt,  not,  less  than  nS.."> 

per  cent,  of  NaBr. 

eh  mil  of  tenth-normal  silver  nitrate  \'.S.  used  corresponds  to  0.010202  Gm.  of 
NaBr.  I .  >eli  gramme  of  Sodium  Bromide,  previously  dried,  corresponds  to  not  leas  than 
95.7  niils  nor  more  tlian  98.8  mila  of  tenth-normal  silver  nitrate  V. 8. 

V  P.  Preparations. — Klixir  Sodii  Uromidi;  Elixir  Trium  Bromidorum;  Syrupus 
Bromidorum. 

Uses. — Sodium  bromide  is  used  for  the  same  purposes  as  potassium 
bromide.  It  is  probably  inferior  to  the  latter  as  a  nerve  sedative, 
although  frequently  combined  with  it.  The  dose  is  fifteen  to  sixty 
grains  |  I  In  1  ( itn.). 
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SODII  CACODYLAS.    U.  S.     Sodium  Cacodylate 
[Sod.  Cacodyl.] 

Sodium  dimethylarsenate  [Na(CH3)2As02=  160.01],  with  a  some- 
what variable  amount  of  water  of  crystallization.  It  contains  not  less 
than  72  per  cent,  nor  more  than  75  per  cent,  of  Na(CH3)2As02.  Pre- 
serve it  in  well-closed  containers. 

Preparation. — Prepared  by  neutralizing  cacodylic  acid  (dimethyl- 
arsenic  acid)  with  sodium  hydroxide,  concentrating  the  solution  and 
crystallizing.  The  acid  is  prepared  by  distilling  arsenic  trioxide  with 
potassium  acetate  and  oxidizing  the  distillate  with  mercuric  oxide. 

Official  Description. — White,  deliquescent  prisms  or  a  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless.  A  solution  of  2  6m,  of  Sodium  Cacodylate 
in  50  mils  of  distilled  water  requires  not  more  than  0.5  mil  of  tenth-normal  acid  V.S. 
or  tenth-normal  alkali  V.S.  to  render  it  neutral  to  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Sodium  Cacodylate  dissolves  in  about  0.5  mil  of  water  and 
in  about  2.5  mils  of  alcohol  at  25°  C.  (77°  F.). 

Tests  for  Identity.— It  melts  in  its  water  of  crystallization  at  about  00°  C.  (140°  F.), 
and  becomes  anhydrous  at  120°  C.  (248°  F.).  The  salt  burns  with  a  bluish  flame, 
emitting  a  garlic-like  color. 

The  salt  imparts  an  intensely  yellow  color  to  a  non-luminous  flame. 

A  mixture  of  a  few  drops  of  an  aqueous  solution  of  the  salt  (1  in  100)  with  2  mils  of 
hypophosphorous  acid,  allowed  to  stand  in  a  stoppered  tube,  develops  the  odor  of  caco- 
dyl within  ore  hour. 

*  Impurities  and  Tests  for  Impurities. — Monomethyl  Arsenate. — No  turbidity  isproduced 
in  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  by  1  mil  of  calcium  chloride  T.S., 
either  in  the  cold  or  on  heating. 

Arsenate  or  Phosphate. — No  turbidity  is  produced  in  5  mils  of  an  aqueous  Bolution 
of  the  salt  (1  in  20)  by  2  mils  of  magnesia  mixture  T.S.  within  one  hour. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Chloride. — Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  50),  acidulated 
with  nitric  acid,  are  not  rendered  turbid  at  once  by  silver  nitrate  T.S. 

Sulphate. — Or  by  barium  chloride  T.S. 

Assay. — Dissolve  about  2.5  Gm.  of  Sodium  Cacodylate,  acuratcly  weighed,  in  dis- 
tilled water,  render  the  solution  neutral  to  phenolphthalein  T.S.,  if  necessary,  and  then 
titrate  with  normal  hydrochloric  acid  V.S.,  using  methyl  orange  T.S.  as  indicator.  It 
shows  not  less  than  72  per  cent,  nor  more  than  75  per  cent,  of  Na(CH3)2As02- 

Each  mil  of  normal  hydrochloric  acid  V.S.  used  corresponds  to  0.1000  Gm.  of  Na 
(CH3)2As02-  Each  gramme  of  Sodium  Cacodylate  corresponds  to  not  less  than  4.5 
mils  nor  more  than  4.7  mils  of  normal  hydrochloric  acid  V.S. 

Uses. — Similar  in  action  to  other  arsenic  compounds  but  claimed 
to  be  less  likely  to  produce  poisoning  because  of  its  slow  absorption 
in  the  body.  Used  in  anaemia  and  also  in  syphilis ;  usually  administ  ered 
hypodermically,  in  doses  of  one  to  three  grains  (0.065  to  0.2  Gm.). 


SODII  CARBONAS  MONOHYDRATUS.    U.  S.      Monohydrated  Sodium 

Carbonate 
[Sod.   Carb.   Monohyd.] 

It  contains  not  less  than  99.5  per  cent,  of  Na2C03-f  H20  (124.02). 
Preserve  it  in  well-closed  containers. 

Preparation. — Impure  sodium  carbonate,  or  soda-ash,  is  consumed 
in  enormous  quantities  in  the  arts,  and  cheap  methods  of  production 
have  been  long  sought  for.  The  process  elaborated  by  Leblanc,  a 
French  apothecary,  In  1784,  has  been  most  largely  used,  and  it  pos- 
sesses an  historic  interest  because  of  the  public  endorsements  which  it 
received  from  the  French  government  in  1794.  It  is  remarkable  that 
this  process  has  been  successfully  worked,  without  material  modifica- 
tions, for  a  century,  and  has  supplied  the  world  with  cheap  soap  and 
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cheap  glass.  It  also  furnishes  a  striking  illustration  of  the  unre- 
quited labors  of  inventors  and  benefactors,  from  the  fact  that  Leblanc 
died  a  pauper  in  a  French  asylum.  Although  the  process  has  been 
superseded  by  other  methods,  it  is  worthy  of  study,  and  is  as  follows: 
sodium  carbonate  is  made  from  common  salt  by  two  steps,  first,  by 
converting  the  salt  by  sulphuric  acid  into  sodium  sulphate,  and,  sec- 
ondly, by  decomposing  the  sulphate  by  calcium  carbonate  and  char- 
coal at  a  high  temperature,  so  as  to  yield  sodium  carbonate.  The 
chemical  reactions  are  as  follows: 

2NaCl  +  H2S04  =  NaSO*  +  2HC1 

Sodium  Sulphuric  Sodium        Hydrochloric 

Chloride  Acid  Sulphate  Acid 

Na2S04  +  CaC03  +  C4  =  Na2C03  +  CaS  +  4CO 

Sodium  Calcium        Carbon  Sodium  Calcium        Carbon 

Sulphate  Carbonate  Carbonate       Sulphide    Monoxide 

The  sulphate,  first  dried,  is  mixed  with  its  own  weight  of  ground 
limestone,  and  half  its  weight  of  small  coal,  ground  and  sifted,  and 
the  whole  is  heated  in  a  reverberatory  furnace,  where  it  fuses  and 
forms  a  black  mass.  The  coal,  at  the  temperature  employed,  con- 
verts the  sodium  sulphate  into  sodium  sulphide.  This  reacts  with 
the  limestone,  so  as  to  form  calcium  sulphide  and  sodium  carbonate. 
The  black  mass  is  next  digested  in  warm  water,  which  takes  up  the 
alkali  and  other  soluble  matters,  and  leaves  the  insoluble  impurities, 
called  soda  waste,  largely  utilized  in  the  manufacture  of  sodium  thio- 
sulphate.  The  solution  is  evaporated  to  dryness  and  the  mass  ob- 
tained is  calcined  with  one-fourth  of  its  weight  of  sawdust,  to  con- 
vert the  alkali  fully  into  carbonate,  by  means  of  the  carbonic  acid 
resulting  from  the  combustion  of  the  sawdust.  The  product  is  re- 
dissolved  in  water,  and  the  solution  evaporated  to  dryness.  This 
soda-ash  contains  about  50  per  cent,  of  sodium  carbonate. 

Solvay's  process  for  making  sodium  bicarbonate  is  given  on  page 
746;  the  bicarbonate  is  easily  converted  into  carbonate  by  heating, 
and  the  carbon  dioxide  is  utilized  in  another  part  of  the  process. 

The  cryolite  process  is  used  largely  in  the  United  States.  Cryolite, 
A12F6  +  6NaF,  consists  mainly  of  a  double  fluoride  of  aluminum  and 
sodium,  containing,  in  100  parts,  13  of  aluminum,  34  of  sodium,  and 
53  of  fluorine.  Sodium  carbonate  is  obtained  by  heating  cryolite  with 
chalk,  whereby  calcium  fluoride  is  formed,  while  the  sodium  and  alum- 
inum combine  to  form  sodium  aluminate,  :i  weak  salt,  which  is  dis- 
solved out  by  lixiviation.  The  soda  is  converted  into  carbonate  by 
passing  carbon  dioxide  under  pressure  through  the  solution;  and  the 
alumina,  separated  from  the  soda,  becomes  insoluble,  and  is  deposited. 

AlaF6  -I-  6NaF  +  6CaCO.  =  Al203.3Na20  +  6CaP.  +  6COa 

Cryolite  (Allium  Sodium  Calcium         Carbon 

Carbonata  AJuminatc  irida        Dioxide 

Monohyd rated  sodium  carbonate  was  first  introduced  into  the 
U.S.  P.  VIII,  because  it  is  free  from  the  excess  of  water  of  crystallization 

found  in  W  soda  or  ordinary  sodium  carbonate  (63  per  cent.);  it  is 

practically  impossible  to  prevent  efflorescence  in  this  salt,  and  in  mak- 
ing preparations  inconvenience  arises  from  the  necessity  of  calculating 
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the  varying  quantities  of  water  present.  The  monohydrated  carbonate 
is  made  by  crystallizing  a  concentrated  solution  of  sodium  carbonate 
at  a  temperature  above  35°  C.  (95°  F.),  and  stirring  the  liquid  so  as 
to  produce  small  crystals,  washing,  and  purifying.  It  contains  about 
15  per  cent,  of  water  of  crystallization  and  replaces  the  exsiccated 
sodium  carbonate  of  earlier  pharmacopoeias. 

Sodium  carbonate  is  also  prepared  by  the  electrolysis  of  sodium 
chloride  whereby  sodium  and  chlorine  are  produced,  the  former  re- 
acting with  water  to  produce  sodium  hydroxide  and  this  solution 
treated  with  carbon  dioxide  to  form  sodium  carbonate. 

Official  Description. — A  white,  crystalline,  granular  powder;  when  exposed  to  the 
air,  under  ordinary  conditions,  it  absorbs  only  a  slight  percentage  of  moisture;  exposed 
to  warm,  dry  air  at  or  above  50°  C.  (122°  F.),  the  salt  effloresces,  and  at  100°  C.  (212°  F.), 
it  becomes  anhydrous. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  strongly  alkaline  taste.  An  aque- 
ous solution  of  the  salt  (1  in  10)  is  strongly  alkaline  to  litmus  and  phenolphthalein  T.S., 
and  effervesces  with  acids. 

Solubility. — One  Gm.  of  Monohydrated  Sodium  Carbonate  dissolves  in  3  mils  of  water, 
and  in  7  mils  of  glycerin  at  25°  C  (77°  F.);  also  in  1.8  mils  of  boiling  water;  insoluble 
in  alcohol. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  imparts  an  intensely  yellow  color 
to  a  non-luminous  flame. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  the  salt 
(1  in  50),  mixed  with  a  slight  excess  of  hydrochloric  acid,  does  not  respond  to  the  Test 
for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  2.5  Gm.  of  Monohydrated  Sodium  Carbonate,  accurately 
weighed,  in  about  25  mils  of  distilled  water  and  titrate  with  normal  sulphuric  acid  V.S., 
methyl  orange  T.S.  being  used  as  indicator.  It  shows  not  less  than  99.5  per  cent,  of 
Na2C03+H20. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.06201  Gm.  of  NaaCOa+ 
H2O.  Each  gramme  of  Monohydrated  Sodium  Carbonate  corresponds  to  not  less  than 
16.05  mils  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparations. — Used  in  the  process  for  making  Alumini  Hydroxidum; 
Liquor  Sodae  Chlorinatae;  Massa  Ferri  Carbonatis;  Suppositoria  Glycerini. 

N.  F.  Preparations. — Used  in  making  Elixir  Formatum;  Elixir  Formatum  Com- 
positum;  Ferri  Oxidum  Saccharatum ;  Linimentum  Saponato-Camphoratum ; 
Liquor  Alumini  Acetico-Tartratis. 

Uses. — Monohydrated  sodium  carbonate  is  one  of  the  most  useful 
of  the  alkaline  salts;  it  is  the  source  of  most  of  the  sodium  salts  made 
by  the  pharmacist.  It  is  rarely  given  internally.  The  dose  is  from 
two  to  ten  grains  (0.13  to  0.65  Gm.). 


SODII  CHLORIDUM.      U.  S.     Sodium  Chloride 
[Sod.  Chlorid.] 

It  contains,  when  dried  to  constant  weight  at  110°  C.  (230°  F.),  not 
less  than  99  per  cent,  of  NaCl  (58.46).  Preserve  it  in  well-closed  con- 
tainers. 

Preparation. — Common  salt  is  universally  distributed  overthe  world, 
and  may  be  mined,  as  rock  salt,  or  obtained  by  evaporating  sea-water, 
and  afterwards  purifying.  If  perfectly  free  from  contaminating  salts, 
it  will  not  become  moist  upon  exposure  to  air. 

Official  Description. — Colorless,  transparent,  cubical  crystals,  or  a  white,  crystalline 
powder;  it  is  usually  slightly  hygroscopic 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  purely  saline  taste.  An  aque<m> 
solution  of  the  salt  (1  in  10)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Chloride  dissolves  in  2.8  mils  of  water,  and  in  10 
mils  of  glycerin  at  25°  C.  (77°  P.);  also  in  2.7  mils  of  boiling  water;  slightly  soluble  in 
alcohol. 

48 
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Tests  for  Identity. — When  heated  the  salt  decrepitates.  At  a  red  heat  it  fuses,  and 
at  a  white  heat  it  is  slowly  volatilized  and  partly  decomposed.  To  a  non-luminous  flame 
it  imparts  an  intensely  yellow  color. 

Wit h  silver  nitrate  T.S.  an  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  curdy 
precipitate,  insoluble  in  nitric  acid,  but  readily  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities.— Heavy  Metals. — An  aqueous  solution  of  Sodium 
Chloride  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

Calcium. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  Sodium  Chlo- 
ride (1  in  100),  after  the  addition  of  1  mil  of  ammonia  water,  show  no  immediate  tur- 
bidity upon  the  addition  of  ammonium  oxalate  T.S. 

AIa/;nesium. — Or  of  sodium  phosphate  T.S. 

Iodide  or  Bromide. — Digest  2  Gm.  of  the  finely  powdered  salt  for  three  hours  with  25 
mils  of  warm  alcohol,  cool  the  mixture  and  remove  the  undissolved  salt  by  filtration. 
Evaporate  the  filtrate  to  dryness,  dissolve  the  residue  in  5  mils  of  distilled  water,  add 
1  mil  of  chloroform,  and  cautiously  introduce,  drop  by  drop,  with  constant  agitation, 
chlorine  T.S.  which  has  been  diluted  with  twice  its  volume  of  distilled  water.  The 
chloroform  does  not  acquire  a  violet,  yellow,  or  orange  color. 

Assay. — Proceed  as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.25  Gm.  of  Sodium  Chloride,  dried  to  constant  weight  at 
110°C.  (230°  F.),  and  accurately  weighed.  It  shows,  in  the  dried  salt,  not  less  than  99 
per  cent,  of  NaCl. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  corresponds  to  0.005846  Gm.  of  NaCl. 
Each  gramme  of  Sodium  Chloride,  previously  dried,  corresponds  to  not  less  than  169.3 
mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparation. — Liquor  Sodii  Chloridi  Physiologicus. 

N.  F.  Preparations. — Liquor  Pancreatini;  Lotio  Ammoniacalis  Camphorata; 
Sal  Carolinum  Factitium;  Sal  Carolinum  Factitium  Effervescens ;  Sal  Kissingense 
Factitium;  Sal  Kissingense  Factitium  Effervescens;  Sal  Vichyanum  Factitium;  Sal 
Vichyanum  Factitium  Effervescens;  Sal  Vichyanum  Factitium  Effervescens 
cum  Lithio. 

Uses. — Sodium  chloride  is  largely  used  as  a  condiment  and  an  anti- 
septic. It  undoubtedly  serves  a  useful  purpose  in  the  animal  economy, 
as  many  animals  possess  an  instinctive  craving  for  it.  Salt  baths  are 
tonic,  and  valuable  aids  in  many  diseases.  It  is  largely  used  in  surgery 
in  what  is  commonly  called  "normal  salt  solution"  (see  below). 
Common  salt  is  used  as  a  styptic  in  hemorrhage. 

Average  dose. — Four  drachms  (16  Gm.). 

LIQUOR  SODII  CHLORIDI  PHYSIOLOGICUS.    U.  S.      Physiological 

Solution  of  Sodium  Chloride 

[Liq.   Sod.   Chlor.   Physio. — Physiological  Salt  Solution         Normal  Salt 

Solution] 

Metric  Old  form 

Sodium  Chloride 8.5  Gm.  124  grains 

Distilled  Water,  a  sufficient  quantity, 


To  make lOOO  mils  2  pints 

Dissolve  the  sodium  chloride  in  sufficient  freshly  distilled  water  to 
measure  KKK)  mils  [old  form  2  pints]  and  filter.  Then  sterilize  the  solu- 
tion, preferably  in  an  autoclave,  under  steam  pressure,  :it  a  tempera- 
ture Of  from  115°  to  120°  C.  (239°  to  248°  F.),  for  fifteen  minutes,  or 
by  boiling  it  during  at  least  one  hour,  and  preserve  it  in  :i  sterile  con- 
dition. This  solution  should  not  be  used  after  it  h:is  been  made  forty- 
eight  hours. 

This  preparation  must  be  made  with  great  caul  ion,  observing  the 
directions  exactly,  since  it  is  Frequently  used  for  intravenous  or  Bub- 
cutaneous  injection  and  also  in  surgical  operations  and  its  sterility 
is  important .  The  water  must  be  freshly  distilled,  since  distilled  water, 
even  after  standing  for  a  few  days,  is  likely  to  be  contaminated  with 
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microorganisms  and,  although  these  are  destroyed  by  the  process  of 
sterilization,  the  toxins  remain  and  cause  disturbances  when  injected. 
A  hard  glass  flask  should  also  be  used  or  the  solution  will  contain  sol- 
uble silicates  which  may  separate  in  needle-like  crystals  on  cooling. 

SODII  CITRAS.     U.  S.     Sodium  Citrate 
[Sod.  Cit.] 

It  contains  not  less  than  98  per  cent,  of  Na3C6H507+2H20  (294.07.) 
Preserve  it  in  well-closed  containers. 

Preparation. — This  salt  is  usually  prepared  by  adding  6odium  car- 
bonate to  a  solution  of  citric  acid  until  effervescence  ceases,  evapo- 
rating and  granulating  the  product. 

Official  Description. — It  occurs  in  small  crystals  or  as  a  white,  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  saline  taste.  An  aque- 
ous solution  of  Sodium  Citrate  (1  in  20)  is  slightly  alkaline  to  litmus  but  is  not  reddened 
by  1  drop  of  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Sodium  Citrate  dissolves  in  1.3  mils  of  water  at  25°  C.  (77°F. ) ; 
also  in  0.6  mil  of  boiling  water;  insoluble  in  alcohol. 

Tests  for  Identity.— When  he;.ted  to  about  150°  C.  (302°  F.),  the  salt  loses  all  of  its 
water  of  crystallization;  on  ignition  at  a  red  heat,  it  carbonizes  and  emits  inflammable 
gases  which  have  a  very  pungent,  acrid  odor,  and  a  residue  remains  which  is  alkaline 
to  litmus  and  strongly  effervesces  with  acids. 

To  a  non-luminous  flame,  the  salt  imp;  rts  an  intensely  yellow  color. 

Mix  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  with  10  mils  of  calcium  chloride 
T.S.;  the  liquid  remains  clear  until  it  is  boiled,  when  a  white,  granular  precipitate  is 
produced. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  Bolution  of  the  salt 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solu  ion  of  the  salt  meets  the  requirements  of  the  Test  for  ar- 
senic (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see 
U.  S.  P.,  Test  No.  6,  Chapter  LXII).  It  shows  not  less  than  98  per  cent,  of  Na3C6rI507 
+2H20. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.04901  Gm.  of 
Na3C6Hs07+2H20.  Each  gramme  of  Sodium  Citrate  corresponds  to  not  teas  than 
20  mils  of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparations. — Elixir  Gentianse;  Liquor  Ferri  Albuminati;  Liquor  Ferri 
Peptonati;  Liquor  Ferri  Peptonati  et  Mangani;  Syrupus  Hypophosphitum  Com- 
positus;  Tinctura  Ferri  Citro-Chloridi. 

Uses. — Sodium  citrate  is  preferred  to  potassium  citrate  by  some 
practitioners,  and  it  is  used  in  the  process  for  making  compound 
syrup  of  hypophosphites.  The  dose  is  four  to  fifteen  grains  (0.25 
to  1  Gm.). 

SODII  CYANIDUM.     U.  S.     Sodium  Cyanide 
[Sod.  Cyanid.] 

It  contains  not  less  than  95  per  cent,  of  NaCN  (49.01).  Preserve  it 
in  well-closed  containers,  protected  from  light. 

Note. — Sodium  Cyanide  replaces  potassium  cyanide  of  the  V.  S.  P. 
VIII. 

Preparation. — Several  processes  are  in  use  to-day :  By  one  pn 
sodium  carbonate  is  fused  with  calcium  cyanide,  the  mixture  treated 
with  hot  water  and  the  solution  crystallized.  By  the  Castner  process 
now  extensively  employed,  dry  ammonia  gas  is  passed  over  metallic 
sodium  at  a  temperature  of  350°  C.  (662°  F.),  and  the  resulting 
product,  then  run  through  red  hot  charcoal,  when  sodium  cyanide  is 
formed.  It  may  also  be  prepared  by  passing  hydrocyanic  acid  gas 
into  an  alcoholic  solution  of  sodium  hydroxide,  the  sodium  cyanide 
separating  as  a  crystalline  precipitate. 
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Official  Description. — It  occurs  in  white,  opaque,  amorphous  pieces,  or  as  a  white, 
granular  powder;  deliquescent  in  the  air  and  exhaling  the  odor  of  hydrocyanic  acid. 
Great  caution  must  be  used  in  handling  this  salt. 

Odor,  Taste,  and  Reaction. — Odorless  when  perfectly  dry.  An  aqueous  solution  of 
the  salt  (1  in  20)  is  strongly  alkalineto  litmus,  and  emits  the  odor  of  hydrocyanic  acid. 

Solubility. — It  is  freely  soluble  in  cold  water. 

Tests  for  Identity. — At  a  low  red  heat  the  salt  fuses.  To  a  non-luminous  flame  it 
imparts  an  intensely  yellow  color. 

A  few  drops  of  a  solution  of  the  salt  (1  in  20)  yield  with  silver  nitrate  T.8.  a  white 
precipitate,  which  is  soluble  in  an  excess  of  the  solution  of  Sodium  Cyanide,  and  in  am- 
monia water. 

Shake  5  mils  of  a  solution  of  the  salt  (1  in  20)  with  a  few  drops  each  of  ferrous  sul- 
phate T.S.  and  of  ferric  chloride  T.S.,  and  then  add  a  slight  excess  of  hydrochloric  acid; 
ft  blue  precipitate  (iron  ferrocyanide)  is  produced. 

Impurities  and  Tests  for  Impurities. — Ferrocyanide. — In  5  mils  of  an  aqueous  solution 
of  the  salt  (1  in  10)  a  drop  of  ferric  chloride  T.S.  followed  by  2  mils  of  diluted  hydro- 
chloric acid  produces  neither  a  dark  blue  color  nor 

Sulphocyanate. — A  red  color. 

Assay. — Dissolve  about  0.45  Gm.  of  Sodium  Cyanide,  accurately  weighed,  in  25  mils 
of  distilled  water,  add  4  mils  of  ammonia  water,  3  drops  of  potassium  iodide  T.S.  and 
titrate  with  tenth-normal  silver  nitrate  V.S.  to  the  production  of  a  permanent  precipi- 
tate.    It  shows  not  less  than  95  per  cent,  of  NaCN. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.009802  Gm.  of 
NaCN.  Each  gramme  of  Sodium  Cyanide  corresponds  to  not  less  than  96.9  mils  of 
tenth-normal  silver  nitrate  V.S. 

Uses. — This  salt  has  almost  entirely  replaced  potassium  cyanide  in 
the  American  market,  as  it  is  less  costly  and  may  be  used  in  smaller 
amounts  to  obtain  the  same  cyanide  value.  This  is  owing  to  its  smaller 
molecular  weight,  about  seventy-five  parts  of  the  sodium  salt  being 
equivalent  to  100  parts  of  potassium  cyanide. 

The  action  of  this  salt  upon  animals  as  a  poison  is  the  same  as  that 
of  hydrocyanic  acid.  The  dose  is  one-tenth  of  a  grain  (0.006  Gm.). 
It  is  more  stable  than  the  acid  and  is  used  as  a  substitute  for  it.  In 
cases  of  poisoning  by  the  cyanides,  large  quantities  of  ferrous  sulphate 
in  aqueous  solution  should  be  given  at  once,  followed  by  an  emetic  or 
stomach  pump  and  artificial  respiration. 

SODII  GLYCEROPHOSPHAS.      U.  S.     Sodium  Glycerophosphate 
[Sod.  Glycerophos. — Sodium  Glycerinophospiiate] 

Hydrated  Sodium  Glycerophosphate  containing  not  less  than  68  per 
cent,  of  the  anhydrous  salt  [Na2C3H7P06  or  C3H5(OH)aP04Naa  = 
216.10]. 

Preparation. — This  salt  may  be  made  by  double  decomposition  be- 
tween barium  or  calcium  glycerophosphate  and  sodium  carbonate  or  by 
neutralizing  glycerophosphoric  acid  with  sodium  carbonate  and  con- 
centrating the  solution  in  vacuo.  The  glycerophosphoric  acid  is  pre- 
pared by  heating  glycerin  with  phosphoric  acid,  at  a  temperature 
between  105°  and  110°  C.  (221°  to  230°  F.).  It  is  a  clear,  colorless, 
odorless  liquid,  of  an  acid  taste,  containing  about  20  per  cent,  of  the 
acid,  P03H906(C3lI5(OH)2OPO(OH)a).      Specific  gravity  1.104. 

Official  Description. — White,  monorlinio  plates  or  scales,  or  a  white  powder. 

Odor,  Taste,  and  Reaction. — Having  a  saline  taste;  odorless.  An  aqueous  solution  of 
the  salt  (l  ilkaline  to  litmus  and  t<>  phenolphthalein  T.8. 

Solubility      It  i~;  very  soluble  in  oold  ox  hot  water;  nearly  insoluble  in  alcohol. 

Tests  for  identity.  When  strongly  heated  the  -alt  ia  decomposed,  evolving  inflam- 
mabie  vapors,  ami  at  a  red  heal  is  converted  into  sodium  pyrophosphate. 

Impurities  and  Tests  for  Impurities. — Fne  Alkali.  —  Dissolve  1  Gm.  of  Sodium  Glyc- 
srophoephate  ba  l"  mils  <>f  distilled  water  and  add  :\  drops  <>f  phenolphthalein  T.S.; 
the  red  color  produced  is  discharged  by  the  addition  of  1.5  mils  of  tenth-normal  sulphuric 
acid  V.S. 
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Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Teet  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Phosphates. — Add  an  equal  volume  of  cold  ammonium  molybdate  T.S.  to  10  mils  of 
an  aqueous  solution  of  the  salt  (1  in  20);  no  precipitate  is  formed  within  one  hour.  On 
heating  thi3  mixture  a  yellow  precipitate  is  formed. 

Alcohol-soluble  Impurities. — Triturate  1  Gm.  of  the  salt  with  20  mils  of  dehydrated 
alcohol,  filter  the  mixture,  evaporate  the  filtrate  on  a  water  bath  and  dry  the  residue  for 
one  hour  at  a  temperature  not  exceeding  70°  (J.  (158°  F.);  the  weight  of  this  residue 
does  not  exceed  0.01  Gm. 

Assay. — Dissolve  about  3  Gm.  of  the  salt,  accurately  weighed,  in  30  mils  of  distilled 
water  and  titrate  with  half-normal  hydrochloric  acid  V.S.,  using  methyl  orange  T.S. 
as  indicator.     It  shows  not  less  than  68  per  cent,  of  NaaCaF^POe. 

Each  mil  of  half-normal  hydrochloric  acid  V.S.  used  corresponds  to  0.10805  Gm.  of 
Na2C3H7POe-  Each  gramme  of  Sodium  Glycerophosphate  corresponds  to  not  less  than 
6.29  mils  of  half-normal  hydrochloric  acid  V.S. 

Uses. — It  is  employed,  usually  in  combination  with  other  glycero- 
phosphates, in  syrups  or  elixirs,  in  wasting  or  nervous  diseases,  as 
a  "nerve  tonic."    The  dose  is  usually  four  grains  (0.25  Gm.). 

LIQUOR  SODII  GLYCEROPHOSPHATE.  U.  S.     Solution  of  Sodium 

Glycerophosphate 
[Liq.  Sod.  Glycerophos. — Solution  of    Sodium    Gltcerinophosphate] 

An  aqueous  solution  of  sodium  glycerophosphate  containing  not  less 
than  50  per  cent,  of  the  anhydrous  salt  (Na2C3H7POa  or  Na2C3H5 
(OH)aPO4  =  216.10). 

Official  Description. — A  clear,  colorless  or  yellowish,  syrupy  liquid. 

Odor,  Taste,  Reaction,  and  Tests  for  Identity  and  Impurities. — In  other  respecte  it 
conforms  to  the  reactions  and  tests  for  purity  under  Sodii  Glycerophosphas. 

Assay. — Proceed  as  directed  under  Sodii  Glycerophosphas.  It  shows  not  less  than 
50  per  cent,  of  Na2C3H7P06. 

Each  mil  of  half -normal  hydrochloric  acid  V.S.  used  corresponds  to  0.10S05  Gm.  of 
Na2C3H7P06. 

Each  gramme  of  Solution  of  Sodium  Glycerophosphate  corresponds  to  not  less  than 
4.63  mils  of  half-normal  hydrochloric  acid  V.S. 

N.  F.  Preparations. — Elixir  Calcii  et  Sodii  Glycerophosphatum:  Elixir  Glycero- 
phosphatum  Compositum. 

Uses. — The  same  as  sodium  glycerophosphate  in  doses  of  six  minimis 
(0.35  mil). 

SODII  HYPOPHOSPHIS.      U.  S.      Sodium  Hypophosphlte 
[Sod.  Hypophos.] 

It  contains  not  less  than  98  per  cent,  of  NaPH2Oa+HaO  (106.07). 
Preserve  it  in  well-closed  containers.  Caution  should  be  observed  in 
dispensing  Sodium  Hypophosphite,  as  an  explosion  is  liable  to  occur 
when  it  is  triturated  or  heated  with  nitrates,  chlorates  or  other  oxidizing 
agents. 

Preparation. — This  salt  is  prepared  by  mixing  a  solution  of  six 
ounces  of  calcium  hypophosphite  in  four  pints  of  water  with  a  solu- 
tion of  ten  ounces  of  sodium  carbonate  in  one  and  a  half  pints  of  water. 

Ca(H2P02)2  +  NaaC03  =  2NaH2P03  +  CaCOs 

Calcium  Sodium  Bodiom  Calcium 

Hypophosphite  Carbonate  Hypophosphite  Carbonata 

Double  decomposition  takes  place,  with  the  formation  of  calcium 
carbonate  and  sodium  hypophosphite,  of  which  the  latter  is  held  in 
solution,  and  the  former  precipitated.  After  filtration  to  separate  the 
calcium   carbonate,  the  solution  is  evaporated  until  a  pellicle   forms, 
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and  then  stirred  constantly  until  the  salt  granulates,  the  heat  being 
continued.  If  required  quite  pure,  the  granulated  salt  is  dissolved  in 
official  alcohol,  and  the  liquid,  having  been  evaporated  to  a  syrupy 
consistence,  is  set  aside  to  crystallize. 

Sometimes  the  sodium  hypophosphite  explodes  with  violence  during 
the  evaporation  of  its  solution ;  this  was  ascribed  to  the  fact  that  the 
solution  was  overheated;  but  the  same  accident  has  occurred  when  the 
heat  was  applied  by  means  of  a  water  bath.  Evaporation,  therefore, 
should  be  performed  below  100°  C.  (212°  R). 

5NaH2POa  =  Na4P207  +  NaP03  +  2PH3  +  2H2 

Sodium  Sodium  Sodium  Hydrogen     Hydrogen 

Hypophosphite        Pryophosphate  Metaphosphate    Phosphide 

The  gases  evolved  by  heat  are  hydrogen  and  hydrogen  phosphide. 
The  latter  is  well  known  to  be  spontaneously  inflammable. 

The  acid  present  in  this  salt  is  hypophosphorous  acid.  It  consists  of 
one  atom  of  phosphorus,  two  atoms  of  oxygen,  and  three  atoms  of 
hydrogen,  only  one  of  the  latter  being  replaceable  by  a  metal.  (See 
page  673.) 

This  acid  is  a  powerful  deoxidizer,  and  as  it  reduces  mercury  and 
silver  from  their  combinations,  it  should  not  be  prescribed  with  either. 

Official  Description. — Small,  colorless,  transparent,  rectangular  plates  of  a  pearly 
luster,  or  a  white,  granular  powder.     It  is  deliquescent  on  exposure  to  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  taste.  An  aqueous  so- 
lution of  Sodium  Hypophosphite  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Hypophosphite  dissolves  in  1  mil  of  water  at  25°  C. 
(77°  F.);  also  in  about  0.15  mil  of  boiling  water;  soluble  in  alcohol,  slightly  soluble  in 
dehydrated  alcohol,  and  freely  soluble  in  glycerin  at  25°  C.  (77°  F.);  freely  soluble  in 
boiling  alcohol. 

Tests  for  Identity. — When  heated  in  a  test  tube,  the  salt  at  first  loses  its  water  of 
crystallization,  and  upon  further  heating  is  decomposed,  evolving  spontaneously  in- 
flammable hydrogen  phosphide,  which  burns  with  a  bright  yellow  flame.  To  a  non- 
luminous  flame  the  salt  imparts  an  intensely  yellow  color. 

When  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid, 
is  added  drop  by  drop  with  agitation  to  an  excess  of  mercuric  chloride  T.S.,  a  white 
precipitate  of  mercurous  chloride  is  formed.  Upon  the  further  addition  of  the  solution 
of  Sodium  Hypophosphite,  the  precipitate  becomes  gray  from  reduction  to  metallic 
mercury. 

Impurities  and  Tests  for  Impurities. — A  solution  of  1  Gm.  of  the  salt  in  about  10  mils 
of  distilled  water  requires  not  more  than  1.5  mils  of  tenth-normal  hydrochloric  acid 
VS.  fur  centralization,  methyl  orange  T.S.  being  used  as  indicator. 

Heat  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  5)  in  B  test  tube  with  0.5  mil  of 
diluted  hydrochloric  acid  on  a  water  bath  for  thirty  minutes;  no  offensive  odor  is  de- 
veloped. 

Arsenic. — Measure  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  25)  into  a  beaker 
Containing  3  mils  of  nitric  acid,  diluted  with  about  10  mils  of  distilled  water,  and  evap- 
orate the  mixture  to  dryness  on  a  water  bath;  the  residue  meets  the  requirements  of 
the  Teal  for  arsenic  (sec  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Heavy  Mttate. — An  aqueoug  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  If.  8.  P.,  Ted  No.  ■>>,  chapter  LXII). 

I'hn^phale. — Add  magnesia  mixture  T.S.  to  1(1  mils  of  an  aqueous  solution  of  the  salt 
(1    in    20),    made   alkaline    with    ammonia   water;    it    is   not   affected   wit  hin  one  minute. 

Assay.  —Dissolve  about    1   Cm.  of  Sodium   Hypophosphite,  accurately  weighed,  in 

10  mils  of  distilled  water,  add   10  mils  of  nitric  acid  and  evaporate  the  solution  to  dry- 
:,    i   -.'.iter  hath.     Then  add  5  mils  of  nitric  acid  and  again  evaporate  to  dryness 

on  a  water  bath.  Dissolve  the  residue  in  20  mils  of  distilled  water,  add  a  drop  of  phenol- 
phthaleio.  T.S.  and  sufficient  special  potassium  hydroxide  T.S.  (see  Reagents)  to  produce 
a  pink  color,  and  then  dilute  to  exactly  mo  mils  with  distilled  water.    Transfer  io  mils 

of  this  solution  to  a  100  mil  graduated  flask,  .eld  60  mils  of  tenth-normal  silver  nitrate 

V.S.  and  proceed  from  this  point  as  directed  in  the  assay  under  Sodii  1'lwspfias.    It 

shows,  in  the  dried  salt,  not  (est  than  98  per  cent,  of  NaPIIoi  )o  4-  Hot ). 

h   mil   of  tenth-normal   silver  nitrate   V.S.    used   corresponds   to  0.0035357  Gm.   of 

NaPHflOs+HaO.     Bach  gramme  of   Sodium  Hypophosphite  corresponds  to  not  less 

than  277.2  mils  of  tenth-normal  silver  nitrate  V.S. 
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U.  S.  P.  Preparation. — Syrupus  Hypophosphitum. 

N.  F.  Preparations. — Elixir  Cinchona?  Alkaloidorum  et  Hypophosphitum; 
Elixir  Hypophosphitum;  Elixir  Hypophosphitum  et  Ferri;  Elixir  Sodii  Hypophoe- 
phitis;  Emulsum  Olci  Morrhuaj  cum  Hypophosphitibus;  Liquor  Hypophosphitum; 
Liquor  Hypophosphitum  Compositus;  Syrupus  Calcii  ct  Sodii  Hypophosphitum; 
Syrupus  Hypophosphitum  Compositus;  Syrupus  Sodii  Hypophospliitis. 

Uses. — Sodium  hypophosphite  is  used  in  phthisis  and  other  wasting 
diseases,  and  in  cases  of  defective  nerve  nutrition;  pharmaoeutically 
it  is  an  ingredient  in  the  various  official  and  unofficial  preparations 
of  the  hypophosphites;  the  dose  is  fifteen  grains  (1  Gm.). 


SODII  INDIGOTINDISULPHONAS.  U.  S.       Sodium  Indigotindisulphonate 
[Sod.   Indigotin. — Indigo  Carmine     Ceruleine] 

Chiefly  the  sodium  salt  [Ci6H802N2(S03Xa)2  =  466.22]  of  indigotindi- 
sulphonic  acid. 

Preparation. — It  may  be  made  by  adding  a  sodium  salt  to  a  solution 
of  indigo  sulphate,  the  latter  being  prepared  by  gradually  adding 
powdered  indigo  to  strong  sulphuric  acid,  keeping  the  mixture  cold 
during  the  reaction  and  washing  and  drying  the  precipitate. 

Official  Description. — A  blue  powder  or  a  dark  purple  paste.  When  compressed,  it 
acquires  a  coppery  luster. 

Before  applying  the  following  tests  to  the  paste,  deprive  it  of  water  by  drying  it  to 
constant  weight  at  100°  C.  (212°  F.). 

Solubility. — Sodium  Indigotindisulphonate  is  sparingly  soluble  in  water,  yielding  a 
dark  blue  solution;  almost  insoluble  in  alcohol. 

Tests  for  Identity. — The  addition  of  nitric  acid,  bromine  water,  or  chlorine  water  to 
an  aqueous  solution  of  the  salt  (1  in  200)  discharges  the  blue  color.  The  blue  color  is 
also  discharged  by  warming  this  solution  with  sodium  hydroxide  and  zinc  dust  or  with 
stannous  cliloride  T.S. 

Dissolve  1  Gm.  of  Sodium  Indigotindisulphonate,  previously  dried  to  constant  weight 
at  100°  C.  (212°  F.),  in  200  mils  of  distilled  water,  filter  the  solution  through  counter- 
balanced filters,  wash  the  filters  and  residue  with  distilled  water  until  the  washings 
cease  to  be  colored  blue,  and  dry  at  100°  C.  (212°  F.).  The  dry,  insoluble  residue  re- 
maining on  the  filter  does  not  exceed  2  per  cent. 

Impurities  and  Tests  for  Impurities.— Starch  or  Starch  Iodide. — Boil  about  0.2  Gm.  of 
Sodium  Indigotindisulphonate  for  two  minutes  with  10  mils  of  distilled  water,  cool, 
and  then  triturate  the  solution  with  small  portions  of  bromine  water  until  the  blue  color 
disappears.  On  now  adding  a  few  drops  of  potassium  iodide  T.S.  to  the  liquid,  no  blue 
color  is  produced. 

Iron  Fcrricyanideor  Fcrrocyanide. — Add  15  mils  of  solution  of  hydrogen  dioxide  and 
10  mils  of  sodium  hydroxide  T.S.  to  about  0.2  Gm.  of  the  salt,  shake  the  mixture  until 
the  blue  color  disappears,  then  evaporate  the  liquid  to  about  10  mils,  cool,  acidulate 
with  hydrochloric  acid,  and  add  a  few  drops  of  ferrous  sulphate  T.S. ;  no  blue  color  is 
produced. 

U.  S.  P.  Preparation. — Toxitabclhc  Hydrargyri  Chloridi  Corrosivi. 

Uses. — In  the  U.  S.  P.  it  is  recommended  as  a  blue  coloring  for 
"Bichloride  Tablets,"  being  preferable  to  other  blue  dyea  because  of 
its  permanency.  It  is  also  used  as  a  dye  and  for  the  volumetric  esti- 
mation of  nitrates  and  chlorine. 


SODII  IODIDUM.      U.  S.      Sodium  Iodide 
[Sod.   Iod.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  P.),  not 
less  than  99  per  cent,  of  Nal  (149.92).  It  contains  not  more  than  7 
per  cent,  of  moisture.    Preserve  it  in  well-closed  containers. 
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Preparation. — This  iodide  may  be  prepared  by  double  decomposi- 
tion between  solutions  of  ferrous  iodide  and  sodium  carbonate,  or  by 
treating  a  solution  of  sodium  hydroxide  with  iodine,  exactly  as  in  the 
preparation  of  potassium  iodide.  The  former  process  is  preferable 
if  working  on  a  small  scale. 

Fela  +  Na2C03  =  2NaI  +  FeC03 

Ferrous  Sodium  Sodium  Ferrous 

Iodide  Carbonate  Iodide  Carbonate 

By  boiling  the  solution  containing  the  ferrous  carbonate,  the  latter 
is  rendered  less  bulky,  and  it  can  be  easily  separated  by  filtration. 

Official  Description.— Colorless,  cubical  crystals,  or  a  white,  crystalline  powder.  In 
moist  air  Sodium  Iodide  deliquesces,  or  at  first  cakes  and  then  deliquesces,  and  fre- 
quently undergoes  decomposition,  assuming  a  brown  tint. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  taste.  An  aqueous  solu- 
tion of  Sodium  Iodide  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Iodide  dissolves  in  0.55  mil  of  water,  about  2  mils  of 
alcohol,  and  in  1  mil  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  0.4  mil  of  boiling  water. 

Tests  for  Identity. — When  strongly  heated,  the  salt  melts,  and  at  a  bright  red  heat  it  is 
slowly  volatilized  and  partly  decomposed.  To  a  non-luminous  flame  it  imparts  an 
intensely  yellow  color. 

Add  1  mil  of  ferric  chloride  T.S.,  diluted  with  an  equal  volume  of  distilled  water,  to 
6  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  and  shake  the  mixture  with  5  mils  of 
chloroform;  the  latter  acquires  a  violet  color. 

Impurities  and  Tests  for  Impurities. — Alkali. — Dissolve  1  Gm.  of  the  salt  in  10  mils  of 
distilled  water,  and  add  0.15  mil  of  tenth-normal  sulphuric  acid  V.S.;  no  red  color  is 
produced  by  the  addition  of  a  drop  of  phenolphthalein  T.S. 

Potassium. — A  solution  of  1  Gm.  of  the  salt  in  1  mil  of  distilled  water  yields  no  pre- 
cipitate with  1  mil  of  sodium  bi tartrate  T.S. 

Iodate. — Dissolve  0.5  Gm.  of  the  salt  in  10  mils  of  distilled  water,  which  has  been 
previously  boiled  and  cooled,  and  add  2  drops  of  diluted  sulphuric  acid  (free  from  sul- 
phurous or  nitrous  acid) ;  no  distinct,  yellow  color  appears  within  half  a  minute  and 

Thiosidphate. — No  turbidity  occurs. 

Nitrate  or  Nitrite. — Add  five  mils  of  potassium  hydroxide  T.S.  and  about  0.2  Gm.  of 
aluminum  wire  to  a  solution  of  1  Gm.  of  Sodium  Iodide,  in  5  mils  of  distilled  water  con- 
tained in  a  test  tube  of  about  40  mils  capacity.  Insert  a  pledget  of  purified  cotton  in 
the  upper  portion  of  the  test  tube,  and  place  a  piece  of  moistened  red  litmus  paper  over 
its  mouth.  On  heating  the  tube  and  contents  upon  a  water  bath  for  fifteen  minutes,  no 
blue  coloration  of  the  paper  is  discernible. 

Barium. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydro- 
chloric acid,  is  not  rendered  turbid  by  the  addition  of  1  mil  of  potassium  sulphate  T.S. 

Sulphate. — Another  10- mil  portion  of  an  aqueous  solution  (1  in  20),  acidulated  with 
hydrochloric  acid,  is  not  rendered  more  than  slightly  turbid  by  a  few  drops  of  barium 
chloride  T.S. 

Cyanide. — Heat  gently  6  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  with  1  drop 
of  ferrous  sulphate  T.S.,  1  drop  of  ferric  chloride  T.S.,  and  0.5  mil  of  potassium  hydroxide 
T.S. ;  no  blue  color  appears  after  acidulating  the  mixture  with  hydrochloric  acid. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Moisture. — When  dried  to  constant  weight  at  100°  C.  (212°  F.),  it  loses  not  more 
than  7  per  cent,  of  its  weight, 

Assay. — Proceed  as  directed  under  the  Assay  for  iodides  (sec  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.5  Gm.  of  Sodium  Iodide,  previously  dried  to  constant 
weight  at  100°  C.  (212°  P.)  and  accurately  Weighed.  It  shows,  in  the  dried  salt,  not 
less  than  99  per  cent,  of  Nal. 

Each  mil  of  tenth-normal  silver  nitrate  VS.  used  corresponds  to  0.014992  Gm.  of 
Nal.  Each  gramme  of  Sodium  Iodide,  previously  dried,  corresponds  to  not  less  than 
66  mils  nor  more  than  67.7  mils  of  tenth-normal  silver  nitrate  V'.S. 

N.  F.  Preparation. — ByrupuB  Fern  el  Mangani  fadidi. 

Uses — Medicinally,  this  Bait  is  preferred  to  potassium  iodide  by 
sumo  practitioners,  although  apparently  without  good  reason.  The 
dose  is  from  five  to  fifteen  grains  (0.32  to  1  Gm.). 
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SODII  NITRIS.      U.  S.     Sodium  Nitrite 
[Sod.   Nitris] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  95  per  cent,  of  NaN02  (69.01).  Preserve  it 
in  well-closed  containers. 

Preparation. — Sodium  nitrite  has  been  made  official  solely  on  ac- 
count of  its  use  in  preparing  spirit  of  nitrous  ether.  It  is  made  by 
heating  sodium  nitrate  in  contact  with  starch,  or  preferably  by  add- 
ing strips  of  sheet  lead  to  sodium  nitrate  heated  to  the  fusing  point 
for  several  hours,  lead  oxide  being  formed  at  the  same  time.  After 
cooling,  the  fused  sodium  nitrite  is  lixiviated  with  water,  purified, 
and  recrystallized. 

NaN03  +  Pb  =  NaN02  +  PbO 

Sodium  Lead  Sodium  Lead 

Nitrate  Nitrite  Oxide 

Official  Description. — It  occurs  as  white,  or  nearly  white,  opaque,  fused  masses,  or 
sticks,  as  colorless,  transparent,  hexagonal  crystals,  or  as  a  granular  powder.  When 
exposed  to  the  air,  the  salt  deliquesces  and  is  gradually  oxidized  to  sodium  nitrate,  and 
becomes  unfit  for  use. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  mild,  saline  taste.  An  aqueous 
solution  of  Sodium  Nitrite  (1  in  10)  is  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Nitrite  dissolves  in  1.5  mils  of  water  at  25°  C.  (77°  F.) ; 
sparingly  soluble  in  alcohol;  very  soluble  in  boiling  water. 

Tests  for  Identity. — When  heated  the  salt  melts,  and  at  a  red  heat  is  decomposed, 
yielding  oxygen,  nitrogen,  nitrogen  dioxide,  and  sodium  oxide.  To  a  non-luminous 
flame  it  imparts  an  intensely  yellow  color. 

Mix  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  wath  5  drops  of  potassium  iodide 
T.S.  and  add  5  drops  of  hydrochloric  acid;  iodine  is  liberated,  and  nitrogen  dioxide  gas 
escapes  with  effervescence. 

Impurities  and  Tests  for  Impurities — Heavy  Metals. — Dissolve  0.5  Gm.  of  the  salt 
in  25  mils  of  diluted  hydrochloric  acid,  evaporate  the  solution  to  dryness  and  dissolve 
the  residue  in  25  mils  of  distilled  water,  adding  a  few  drops  of  diluted  hydrochloric 
acid;  10  mils  of  the  resulting  solution  does  not  respond  to  the  Test  for  heavy  metals 
(see  U.  S.  P.,  Test  No.  3,  Chapter  LXTI). 

Assay. — Dissolve  about  1  Gm.  of  Sodium  Nitrite,  previously  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid  and  accurately  weighed  in  a  stoppered  weighing- 
bottle,  in  sufficient  distilled  water  to  make  100  mils,  and  add  10  mils  of  this  solution, 
from  a  pipette,  to  a  solution  consisting  of  50  mils  of  tenth-normal  potassium  permanga- 
nate V.S.,  100  mils  of  distilled  water  and  5  mils  of  sulphuric  acid.  In  adding  the  sodium 
nitrite  solution,  immerse  the  tip  of  the  pipette  beneath  the  surface  of  the  permanganate 
mixture.  Warm  the  liquid  to  40°  C.  (104°  F.),  allow  it  to  stand  for  five  minutes  and 
then  titrate  with  tenth-normal  oxalic  acid  V.S.  It  shows,  in  the  dried  salt,  not  less  than 
95  per  cent,  of  NaN02- 

Each  mil  of  tenth-normal  potassium  permanganate  V.S.  used  corresponds  to  0.0034505 
Gm.  of  NaN02-  Each  gramme  of  Sodium  Nitrite,  previously  dried,  corresponds  to  not 
less  than  275.3  mils  of  tenth-normal  potassium  permanganate  V.S. 

U.  S.  P.  Preparation. — Spiritus  ^theris  Nitrosi. 

Uses. — This  salt  is  used  in  making  spirit  of  nitrous  ether. 

Average  dose. — One  grain  (0.065  Gm.). 

SODII  PERBORAS.     U.S.      Sodium  Perborate 
[Sod.   Perbor.] 

It  contains  not  less  than  9  per  cent,  of  available  oxygen,  correspond- 
ing to  about  86.5  per  cent,  of  NaB03-r-4H20  (154.06).  Preserve  it  in 
well-closed  containers,  in  a  cool  place. 

Preparation. — It  is  made  by  mixing  248  parts  of  boric  acid  frith  7^ 
parts  of  sodium  peroxide,  pouring  the  mixture  slowly  into  2000  parts 
of  cold  water,  acidified  with  sulphuric  acid,  and  separating  and  dry- 
ing the  crystals  at  50°  C.  (122°  F.). 
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Official  Description. — White,  crystalline  granules  or  a  powder.  Stable  in  cool  and  dry- 
air,  but  decomposed  with  the  evolution  of  oxygen  in  warm  or  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  saline  taste.  A  saturated  aqueous 
solution   of  the  salt  is  alkaline  to  litmus  or  phenolphthalein.  T.S. 

Solubility. — Soluble  in  water.  In  aqueous  solution  is  decomposed  into  metaborate  and 
hydrogen  dioxide,  the  solution  gradually  evolving  oxygen.  Oxygen  is  evolved  more 
rapidly  if  the  solution  is  warmed. 

Tests  for  Identity. — The  salt  imparts  an  intensely  yellow  color  to  a  non-luminous 
flame.  Turmeric  paper,  if  moistened  with  an  aqueous  solution  of  the  salt  which  has 
been  acidulated  with  hydrochloric  acid,  becomes  brown  in  color,  particularly  on  drying; 
on  moistening  the  dried  test  paper  with  ammonia  water,  the  color  is  changed  to  greenish- 
black. 

Agitate  a  mixture  of  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  50),  1  mil  of  diluted 
sulphuric  acid,  a  few  drops  of  potassium  dichromate  T.S.,  and  2  mils  of  ether;  the  ether 
acquires  a  blue  color. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Strongly  heat  0.5  Gm.  of  the 
salt  in  a  platinum  crucible,  and  dissolve  the  residue  in  25  mils  of  distilled  water  with 
the  aid  of  a  few  drops  of  hydrochloric  acid;  10  mils  of  the  resulting  solution  does  not 
respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.25  Gm.  of  the  salt,  accurately  weighed,  in  a  mixture  of 
50  mils  of  distilled  water  and  10  mils  of  diluted  sulphuric  acid  and  titrate  the  solution 
with  tenth-normal  potassium  permanganate  V.S.  It  shows  not  less  than  9  per  cent, 
of  available  oxygen. 

Each  mil  of  tenth-normal  potassium  permanganate  V.S.  used  corresponds  to  0.0008 
Gm.  of  available  oxygen.  Each  gramme  of  Sodium  Perborate  corresponds  to  not  less 
than  112.5  mils  of  tenth-normal  potassium  permanganate  V.S. 

Uses. — It  is  used  as  an  antiseptic  dusting  powder  or  as  a  wash  in 
aqueous  solution  for  wounds  and  ulcers,  also  used  in  toilet  prepara- 
tions as  an  antiseptic  and  bleaching  agent.  Its  activity  depends  upon 
the  liberation  of  oxygen  when  in  contact  with  animal  matter  or  animal 
ferments.     The  dose  is  one  grain  (0.065  Gm.).  • 


SODII  PHENOLSULPHONAS.     U.  S.     Sodium  Phenolsulphonate 
[Sod.   Phenolsulph. — Sodium  Sulphocarbolate] 

It  contains  not  less  than  83.64  per  cent,  nor  more  than  87.82  per 
cent,  of  anhydrous  sodium  phenolsulphonate  (sodium  paraphenolsul- 
phonate),  corresponding  to  not  less  than  09  per  cent,  of  the  crystallized 
salt  [NaC6H5O.S03  +  2H20  =  232. 14].  Preserve  it  in  well-closed  con- 
tainers. 

Preparation. — Sodium  phenolsulphonate  may  be  made  by  mixing 
equal  parts  of  pure  phenol  and  strong  sulphuric  acid,  whereby  phe~ 
nolmlphonic  acid,  C6H5HS04,  is  produced.  The  mixed  liquids  must 
be  subjected  to  a.  temperature  of  55°  C.  (131°  F.)  for  several  days, 
to  convert  this  into  paraphenolsulphonic  acid,  and  then  twenty  parts 
of  water  should  bo  added.  Two  parts  of  barium  carbonate  are  mixed 
with  the  liquid]  a  little  at  a  time,  carefully  graduating  the  quantity 
until  effervescence  ceases.  The  liquid  is  now  allowed  to  stand,  to  per- 
mit the  precipitation  «>f  the  barium  sulphate,  and  of  any  carbonate 
which  may  he  present,  and  the  liquid  filtered.  The  solution  of  baritan 
pamphenoUulphonate  is  decomposed  by  adding  sodium  carbonate  until 
precipitation  ceases,  when  the  liquid  is  filtered  from  the  barium  car- 
bonate, and  the  sodium  paraphonolsulphonatc  may  be  obtained  by 
evaporating  the  filtrate  and  crystallizing. 

C.H.OH  +   H2*04   =  HC6Ti6S04  +  IIaO 

Pbeool  Sulphuric  FhenolHiilphonio  Wntcr 

A  -i'l  \  ■  i d 
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Official  Description. — Colorless,  transparent,  rhombic  prisms  or  crystalline  granules. 
It  is  somewhat  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  saline,  hitter  taste.  An 
aqueous  solution  of  Sodium  Phenolsulphonate  (1  in  10)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Phenolsulphonate  dissolves  in  4.2  mils  of  water,  140 
mils  of  alcohol  and  in  about  5  mils  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  0.8  mil  of  boiliiitr 
water  and  13.5  mils  of  boiling  alcohol. 

Tests  for  Identity.— When  heated  slightly  above  100°  C.  (212°  F.),  the  salt  loses  all 
of  its  water  of  crystallization  and  becomes  white.  At  a  higher  temperature  it  chars, 
emits  inflammable  vapors  having  the  odor  of  phenol,  and  finally  leaves  a  residue  con- 
sisting chiefly  of  sodium  sulphate.  To  a  non-luminous  flame  it  imparts  an  intensely 
yellow  color. 

A  diluted  solution  of  the  salt  (1  in  100)  is  rendered  pale  violet  by  ferric  chloride  T.S., 
but  remains  clear;  barium  chloride  T.S.  leaves  the  solution  of  the  original  salt  clear,  but 
if  the  salt  is  ignited,  and  the  residue  dissolved  in  distilled  water,  the  same  reagent  pro- 
duces in  the  filtered  solution  a  copious,  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Phenol. — Add  bromine  T.S.  to  10  mils  of  an 
aqueous  solution  of  the  salt  (1  in  100);  a  permanent  yellow  color  but  neither  turbidity 
nor  precipitation  is  produced  within  two  minutes. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.25  Gm.  of  Sodium  Phenolsulphonate,  accurately  weighed, 
in  50  mils  of  distilled  water,  add  50  mils  of  tenth-normal  bromine  V.S.  and  5  mils  of 
hydrochloric  acid.  Allow  the  mixture  to  stand  for  fifteen  minutes,  then  add  2  Gm.  of 
potassium  iodide  dissolved  in  5  mils  of  distilled  water,  and  subject  the  solution  to  re- 
sidual titration  with  tenth-normal  sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indi- 
cator. It  shows  not  less  than  83.64  per  cent,  nor  more  than  87.82  per  cent,  of  NaCe 
H5O4S. 

Each  mil  of  tenth-normal  bromine  V.S.  used  corresponds  to  0.004903  Gm.  of  NaCe 
H5O4S.  Each  gramme  of  Sodium  Phenolsulphonate  corresponds  to  not  less  than  170.6 
mils  nor  more  than  179.1  mils  of  tenth-normal  bromine  V.S. 

Uses. — This  salt  is  used  as  an  antiferment,  in  doses  of  four  to  twenty 
grains  (0.25  to  1.3  Gm.),  often  given  in  enteric  capsules  so  that  it?, 
activity  may  be  exerted  in  the  intestinal  tract.  It  is  also  used  in  in- 
jections. 

SODII  PHOSPHAS.    U  S.     Sodium  Phosphate 
[Sod.   Phos.] 

It  contains  not  less  than  39.25  per  cent,  nor  more  than  44.00  per 
cent,  of  anhydrous  sodium  phosphate  (di-sodium-ortho-phosphate), 
corresponding  to  not  less  than  99  per  cent,  of  the  crystallized  salt 
[Na2HP04-f  12H20  =  358.24J.  Preserve  it  in  well-closed  containers, 
in  a  cool  place. 

Preparation. — The  part  of  bones  which  is  incombustible  is  obtained 

by  burning  them  to  whiteness,  and  consists  of  neutral  calcium  phos- 
phate called  bone-phosphate  or  bone-ash,  associated  with  some 
calcium  carbonate.  When  this  is  mixed  with  sulphuric  acid,  the  eal- 
cium  carbonate  is  entirely  decomposed,  giving  rise  to  effervescence. 
The  calcium  phosphate  undergoes  partial  decomposition;  the  greater 
part  of  the  lime,  being  liberated,  precipitates  as  calcium  sulphate, 
while  the  phosphoric  acid  combines  with  the  undecomposed  portion 
of  the  phosphate,  and  remains  in  solution  as  an  arid  calcium  phos- 
phate, holding  a  small  portion  of  calcium  sulphate  in  solution. 

Ca3(P04)a  +  2II2S04  =  CaH4(P04)a  +   2CaSO« 

Calcium  Sulphuric  Acid  Calcium  I       mm 

Phosphate  Arid  i'lu.sphate  Bulphate 

In  order  to  separate  the  acid  phosphate  from  the  precipitated  mass 
of  calcium  sulphate,  boiling  water  is  added  to  the  mixture,  the  whole 
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is  strained,  and  the  sulphate  washed  as  long  as  acid  phosphate  is  re- 
moved, which  is  known  by  the  water  which  passes  through  having 
an  acid  reaction.  The  different  liquids  which  have  passed  the  strainer, 
consisting  of  the  solution  of  acid  calcium  phosphate,  are  mixed  and 
allowed  to  stand;  by  cooling,  a  portion  of  calcium  sulphate  is  deposited, 
which  is  removed  by  decantation.  The  bulk  of  the  liquid  is  now  re- 
duced by  evaporation,  and,  in  consequence  of  the  diminution  of  the 
water,  a  fresh  portion  of  calcium  sulphate  is  deposited,  which  is 
separated  by  subsidence  and  decantation  as  before.  The  acid  calcium 
phosphate  solution,  being  heated,  is  now  saturated  by  means  of  a 
hot  solution  of  sodium  carbonate.  The  carbonic  acid  is  liberated  with 
effervescence,  and  the  alkali,  combining  with  the  excess  of  acid  of  the 
acid  phosphate,  produces  sodium  phosphate,  while  the  acid  calcium 
phosphate,  by  the  loss  of  its  excess  of  acid,  becomes  the  neutral  phos- 
phate and  precipitates. 

CaH4(P04)2  +  Na2C03   =   CaHP04  +  Na2HP04  +  H20  +  C02 

Acid  Calcium  Sodium  Calcium  Sodium  Water  Carbon 

Phosphate  Carbonate  Phosphate  Phosphate  Dioxide 

The  calcium  phosphate  is  separated  by  nitration;  and  the  filtered 
liquid,  which  is  a  solution  of  sodium  phosphate,  is  evaporated  so  as 
to  crystallize. 

Official  Description. — Large,  colorless,  monoclinic  prisms,  or  a  granular,  crystalline 
salt.      The  crystals  effloresce  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  saline  taste.  An  aque- 
ous solution  of  Sodium  Phosphate  (1  in  10)  is  alkaline  to  litmus  and  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Sodium  Phosphate  dissolves  in  2.7  mils  of  water  at  25°  C. 
(77°  F.);  insoluble  in  alcohol. 

Tests  for  Identity. — When  heated  to  about  40°  C.  (104°  F.),  the  salt  fuses,  yielding  a 
colorless  liquid;  at  100°  C.  (212°  F.)  it  loses  all  of  its  water  of  crystallization  and  at  a  red 
heat  is  converted  into  sodium  pyrophosphate.  It  imparts  an  intensely  yellow  color  to  a 
non-luminous  flame. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  crystalline  precipitate  with 
magnesia  mixture  T.S. 

Impurities  and  Tests  for  Impurities. — Calcium  or  Aluminum. — Not  more  than  a  slight 
turbidity  appears  on  dissolving  1  Gm.  of  the  salt  in  20  mils  of  distilled  water. 

Carbonate. — No  effervescence  occurs  on  the  addition  of  hydrochloric  or  nitric  acid  to 
a  solution  of  the  salt. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Chloride. — Add  a  few  drops  of  silver  nitrate  T.S.  to  10  mils  of  an  aqueous  solution  of 
the  salt  (1  in  20),  previously  mixed  with  5  mils  of  diluted  nitric  acid;  not  more  than  an 
opalescence  is  produced. 

Assay. — Introduce  about  0.4  Gm.  of  Sodium  Phosphate,  accurately  weighed,  into  a 
100-mil  graduated  flask,  dissolve  it  in  10  mils  of  distilled  water,  add  50  mils  of  tenth- 
normal silver  nitrate  V.S.  and  agitate  the  mixture  well.  Then  gradually  add  zinc  oxide 
■  Reagents,  Chapter  LXII)  in  small  portions  until  the  liquid  is  neutral  to  litmus. 
Then  add  distilled  water  to  make  L00  mils,  agitate  the  mixture  thoroughly,  filter  through 
a  dry  filter,  rejecting  the  first  20  mils  of  filtrate,  collect  50  mils  of  the  subsequent  filtrate, 
add  2  mils  of  citric  acid  and  2  mils  of  ferric  ammonium  sulphate  T.S.,  and  titrate  with 
tenth-normal  potassium  sulphocyanatc  V.S.  to  the  production  of  a  permanent  red  color. 
It  shows  not  liss  than  39.26  per  cent,  nor  more  than  44  per  cent,  of  Na2HF04. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.004786  Gm.  of 
Na-dH'i)).  Each  gramme  of  Sodium  Phosphate  corresponds  to  not  less  than  82.9  mils 
nor  more  than  92.fi  mill  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  Preparation.  —  Bodii  Phoaphaa  Eaioeatus. 

N.  F.  Preparation. — Liquor  Bodii  Phoephatia  Compositus. 

Uses.-  Sodium  phosphate  is  principally  used  as  a  cathartic;  it 
should  be  free  from  arsenic,  :uid  when  purified  it  may  be  given  in  doses 
of  one  drachm  to  luilf  an  ounce  (4  to  10  Gm.). 
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SODII  PHOSPHAS  EFFERVESCENS.     U.  S.     Effervescent  Sodium 

Phosphate 
[Sod.  Phos.   Eff.] 

Metrio  Old  form 

*Exslccated  Sodium  Phosphate,  in  fine  powder 200  dm.  4      oz   av. 

Sodium  Bicarbonate,  dried  and  powdered 477  Gm.  91^  or.  av. 

Tartaric  Acid,  dried  and  powdered 252  Qm.  5      0z.  av. 

Citric  Acid,  uneffloresced  crystals 162  Qm.  3  •■;  or.  av. 

To  make  about 1000  Qm.  20  or.  av. 

Powder  the  citric  acid  and  mix  it  intimately  with  the  exsiccated 
sodium  phosphate  and  tartaric  acid,  then  thoroughly  incorporate  the 
sodium  bicarbonate. 

Place  the  mixed  powders  on  a  plate  of  glass  or  in  a  suitable  dish,  in 
an  oven  heated  to  between  93°  and  104°  C.  (199.4°  to  219.2°  F.). 
Manipulate  the  mixture  carefully  with  a  wooden  spatula,  and,  when  it 
has  become  moist,  rub  it  through  a  No.  6  tinned-iron  sieve,  and  dry 
the  granules  at  a  temperature  not  exceeding  54°  C.  (129.2°  F.).  Imme- 
diately transfer  the  salt  to  suitable  containers  and  seal  them  tightly. 
Care  must  be  taken  to  prevent  the  salt  from  coming  in  contact  with 
air  containing  moisture. 

Uses. — Effervescent  Sodium  Phosphate  furnishes  a  pleasant  means 
of  administering  sodium  phosphate.  Dose,  two  and  one-half  drachms 
(10  Gm.). 


SODII  PHOSPHAS  EXSICCATUS.    U.  S.     Exsiccated  Sodium  Phosphate 
[Sod.   Phos.   Exsic] 

It  contains,  when  dried  to  constant  weight  at  110°  C.  (230°  F.),  not 
less  than  98  per  cent,  of  Na2HP04  (142.05).  Preserve  it  in  well-closed 
containers. 

*Sodium  Phosphate,  a  convenient  quantity. 

Allow  the  crystals  to  effloresce  for  several  days  in  warm  air,  at  a 
temperature  of  from  25°  to  30°  C.  (77°  to  86°  F.),  then  continue  the 
drying  in  an  oven,  raising  the  temperature  very  gradually  until  100°C. 
(212°  F.)  has  been  reached,  and  maintaining  this  temperature  until 
the  salt  ceases  to  lose  weight.  Powder  and  sift  the  residue  and  trans- 
fer it  to  well-closed  containers. 

Official  Description. — A  white  powder  which  absorbs  moisture  readily. 

Odor,  Taste,  Reaction,  Identity  and  Impurities — After  allowance  is  made  for  the  loss 
of  water  of  crystallization,  it  conforms  to  the  reactions  and  tests  under  Sodii  Phosphas. 

Solubility.— One  Gm.  of  Exsiccated  Sodium  Phosphate  dissolves  in  8.1  mils  of  water 
at  25°  G.  (77°  F.);  also  in  l.lmilsof  boiling  water;  insoluble  in  alcohol 

Assay. — Exsiccated  Sodium  Phosphate,  when  quantitatively  siimated.  by  'lie  assay 
method  under  Sodii  Phospha*.  using  about  0.15  Gin.  of  the  salt,  previously  dried  to 
constant  weight  at  110°  G.  (230°  F.),  and  accurately  weighed,  shows,  in  the  dried  .salt, 
not  less  than  98  per  cent,  of  Na2HPC>4. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.004735  Gm.  of 
Na2HP04.  Each  gramme  of  Exsiccated  Sodium  Phosphate,  previously  dried,  corre- 
sponds to  not  less  than  207  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  Preparation. — Sodii  Phosphas  Effervescens. 

Uses — This  salt  is  used  in  making  effervescent  sodium  phosphate. 
It  may  be  given  in  doses  of  from  fifteen  to  thirty  grains  (1  to  2  Gm.). 
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SODII   SALICYLAS.      U.  S      Sodium   Salicylate 
[Sod.  Salicyl.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  99.5  per  cent,  of  NaC7H503  (160.04).  Preserve  it  in  well- 
closed  containers,  protected  from  heat  and  light. 

Preparation. — Sodium  salicylate  is  prepared  by  mixing  one  hun- 
dred parts  of  pure  salicylic  acid  with  sufficient  distilled  water  to 
form  a  paste,  and  then  with  one  hundred  and  four  parts  of  pure  crys- 
tallized sodium  carbonate  (uneffloresced)  in  a  glass  or  porcelain  vessel ; 
carbon  dioxide  will  be  evolved,  and  sodium  salicylate  will  remain  in 
solution. 

2HC7H503  +  Na2C03  =  2NaC7H503  +  H20  -f  C02 

Salicylic  Acid  Sodium  Sodium  Water         Carbon 

Carbonate  Salicylate  Dioxide 

The  liquid  may  be  strained  through  thoroughly  washed  muslin  if 
necessary,  and  heated  in  a  porcelain  dish  until  the  carbon  dioxide  is 
expelled. 

It  should  not  be  filtered  through  ordinary  paper,  on  account  of  the 
impurities  generally  present  in  paper;  the  slightest  contact  with  iron 
will  discolor  the  product,  and  for  this  reason  the  commercial  sodium 
carbonate  is  unfitted  for  use  in  making  this  salt. 

If  alkaline  to  litmus  paper,  enough  salicylic  acid  must  be  added  to 
be  slightly  in  excess,  and  the  solution  should  be  evaporated  at  a  low 
heat  to  dryness.  If  the  acid  is  not  in  excess,  the  salt  will  not  be  white, 
but  gray  or  lead-colored;  and  if  heated  too  much,  the  odor  of  phenol 
will  be  noticed. 

Official  Description. —It  occurs  as  a  white,  micro- crystalline  powder,  or  in  scales,  or 
as  an  amorphous  powder;  colorless  or  having  not  more  than  a  faint  pink  tinge. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  faint,  characteristic  odor  and  a 
sweet,  saline  taste.  An  aqueous  solution  of  Sodium  Salicylate  (1  in  10)  when  freshly 
made  is  colorless  or  nearly  colorless,  and  neutral  or  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Salicylate  dissolves  in  0.9  mil  of  water  and  in  9.2 
mils  of  jilcohol  at  25°  C.  (77°  F.) ;  very  soluble  in  boding  water  or  in  boding  alcohol; 
boluble  in  glycerin. 

Tests  for  Identity. — When  heated  the  salt  is  decomposed,  giving  off  inflammable 
vapors  and  an  odor  of  phenol,  and  finally  leaving  a  residue  of  sodium  carbonate  and 
carbon.    To  a  non-luminous  flame  it  imparts  an  intensely  yellow  color. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  an  excess  of  a  concentrated  aqueous  solution 
of  Sodium  Salicylate  (1  in  4);  a  dark  red  color  and  a  precipitate  are  produced.  In  a 
solution  of  the  salt  (1  in  100)  a  deep  violet-blue  color  is  produced. 

Diluted  hydrochloric  acid  or  sulphuric  acid  produces  a  voluminous,  white  precipitate 
in  a  concentrated  aqueous  solution  of  the  salt. 

Impuritiesand  Testa  for  Impurities. — Sulphite  or  Thiovulphate.  —  Add  1  mil  of  hydro- 
chlonc  acid  to  a  solution  of  1  Gm.  of  Sodium  Salicylate  in  20  mils  of  distilled  water  and 
tiller  tie-  liquid;  the  filtrate  does  not,  decolorize  2  drops  of  tenth-normal  iodine  V.S. 

Heavy  Metals. — Add  a  Blight  excess  of  hydrochloric  acid  to  an  aqueous  solution  of  the 
salt  (1  in  50),  and  Ciller;  the  filtrate  does  not  respond  to  the  Test  for  heavy  metals  (see 
[J.8.P.,  Test  So.  ::,  Chapter  LXII). 

Assay,  i'l  iceed  BS  directed  under  the  Assay  for  .alkali  salts  of  organic  acids  (see 
U.S.I'.,  Tesl  No.  6,  Chapter  LXII),  usin<:  about  2  Gm.  of  Sodium  Salicylate,  pre- 
viously drie  I  to  constant  weight  at  100°  ('.  (212    l   |  and  accurately  neighed.    It  shows, 

in  the  died  -all,  not   less  than  99.6  per  cent,  of  \':i<  '7II.,i  >  , 

Each  mil  of  balf-normal  sulphuric  acid  vs.  used  corresponds  to  0.0S002  Gm.  of 

Na'VI.1',        I    >ch    gramme    of    Sodium    Salicylate,    previously    dried,    corresponds   to 
.n   12.43  mils  of  half-normal  sulphuii'  acid  V.S 

N.  F.  Preparation.— Caffeine  Bodio ■nlicylaa;  Elixir  Bodii  Salieylatfa;  Elixir 
S<>d ii  S.ilicvl.iMs  Cotapositum;  Liquot  Antisepticus;  Liquor  Ferri  Salicylatis. 

Uses — This  salt  i  administered  in  rheumatic  and  neuralgic  affec- 
tions, in  doses  of  fifteen  t<>  thirty  grains  (1  to  2  Gm.) 
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SODII  SULPHAS.     U.S.     Sodium  Sulphate 
[Sod.  Sulph. — Glauber's  Salt] 

It  contains  not  less  than  43.64  per  cent,  nor  more  than  48  per  cent 
of  anhydrous  sodium  sulphate,  corresponding  to  not  less  than  99  per 
cent,  of  the  crystallized  salt  [Na2SO4+10H2O  =  322.23].  Preserve  it  in 
well-closed  containers,  in  a  cool  place. 

Preparation. — This  salt  is  largely  obtained  as  a  by-product  in  the 
manufacture  of  soda-ash,  hydrochloric  and  nitric  acids,  ammonium 
chloride,  etc. 

Official  Description. — It  occurs  as  large,  colorless,  transparent,  monoclinic  prisms,  or 
granular  crystals. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  bitter,  saline  taste.  An  aqueous 
solution  of  the  salt  (1  in  10)  is  neutral  to  litmus.    The  salt  effloresces  rapidly  in  the  air. 

Solubility. — One  Gm.  of  Sodium  Sulphate  dissolves  in  slightly  over  1  mil  of  water  at 
25°  C.  (77°  F.);  insoluble  in  alcohol;  soluble  in  glycerin;  when  heated  to  about  33°  C. 
(91.4°  F. )  it  melts  in  its  water  of  crystallization. 

Tests  for  Identity. — When  gently  heated  the  salt  fuses,  and,  on  continuing  the  heat  to 
100°  C.  (212°  F. ),  it  loses  all  of  its  water  of  crystallization  (about  56  per  cent.).  At  a 
red  heat,  the  anhydrous  salt  fuses  without  decomposition.  To  a  non-luminous  flame 
it  imparts  an  intensely  yellow  color. 

An  aqueous  solution  of  Sodium  Sulphate  (1  in  20)  yields  with  barium  chloride  T.S. 
a  white  precipitate  insoluble  in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Arsenic. — An  aqueous  solution  of  the  salt 
meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Sodium  Sulphate,  accurately  weighed,  in  100  mils 
of  distilled  water,  acidulate  the  solution  with  hydrochloric  acid  and  heat  it  to  boiling. 
Gradually  add  an  excess  of  hot  barium  chloride  T.S.,  heat  for  thirty  minutes  on  a  water 
bath,  collect  the  precipitate  of  barium  sulphate  on  a  filter,  wash  it  until  silver  nitrate 
T.S.  no  longer  produces  an  opalescence  in  2  mils  of  the  filtrate  acidulated  with  nitric 
acid,  dry,  ignite,  and  weigh  it.  It  corresponds  to  not  less  than  43.64  per  cent,  nor  more 
than  48  per  cent,  of  Na2S04. 

Each  gramme  of  Sodium  Sulphate  corresponds  to  not  less  than  0.717  Gm.  nor  more 
than  0.789  Gm.  of  BaS04. 

N.  F.  Preparation. — Sal  Carolinum  Factitium;  Sal  Carolinum  Factitium 
Effervescens. 

In  using  the  formulas  requiring  this  salt,  care  must  be  employed 
to  see  that  it  is  not  effloresced,  as  such  a  salt  will  have  lost  most  of 
its  water  of  crystallization  and  therefore  be  correspondingly  stronger 
than  the  crystalline  salt. 

Uses. — This  well-known  sulphate  is  largely  used  in  veterinary 
practice.  As  a  purgative  it  is  not  so  well  suited  for  administration 
to  human  beings,  the  magnesium  sulphate  being  preferred.  It  may 
be  given  to  adults  in  doses  of  half  an  ounce  to  one  ounce  (16  to  31 
Gm.). 


SODII  SULPHIS  EXSICCATUS.      U.  S.     Exsiccated  Sodium  Sulphite 
[Sod.  Sulphis  Exsic] 

It  contains  not  less  than  90  per  cent,  of  NaaS03  (126.07).  Preserve 
it  in  well-closed  containers,  in  a  cool  place. 

Preparation. — A  very  satisfactory  mode  of  making  this  sulphite 
is  by  dissolving  a  convenient  weight  of  sodium  carbonate  in  a  small 
quantity  of  water,  then  passing  sulphurous  acid  gas  through  the  solu- 
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tion  until  it  is  completely  saturated  and  acid  sodium  sulphite  is  formed. 
The  addition  of  an  equal  weight  of  sodium  carbonate  forms  a  solu- 
tion of  the  neutral  sulphite,  which  is  to  be  evaporated  and  crystallized. 

Na2C03  +  SOa  =  Na2S08  +  C02 

Sodium  Sulphur  Sodium  Carbon 

Carbonate        Dioxide  Sulphite         Dioxide 

The  sodium  sulphite  which  is  most  frequently  used  now  is  the  granu- 
lated sodium  sulphite:  this  is  prepared  by  evaporating  a  solution  of 
the  sulphite  to  dryness  in  the  usual  manner.  As  thus  prepared,  it 
is  much  more  stable  than  the  crystallized  salt;  it  should  be  remem- 
bered, however,  that  it  is  of  nearly  twice  the  strength  of  the  latter, 
and  the  quantity  used  should  be  proportionately  lessened.  Theoreti- 
cally, the  quantity  of  water  present  in  the  crystals  is  exactly  half 
their  weight. 

Official  Description. — A  white  powder.  Exposed  to  the  air,  it  is  slowly  oxidized  to 
sulphate. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  saline,  sulphurous  taste. 
An  aqueous  solution  of  the  salt  (1  in  10)  is  alkaline  to  litmus. 

Solubility.— One  Gm.  of  Sodium  Sulphite  dissolves  in  3.2  mils  of  water  at  25°  C. 
(77°  F.);  sparingly  soluble  in  alcohol. 

Tests  for  Identity. — At  a  red  heat,  the  salt  fuses  to  a  reddish-yellow  mass  of  sodium 
sulphate  and  sodium  sulphide.  To  a  non-luminous  flame  the  salt  imparts  an  intensely 
yellow  color. 

Upon  the  addition  of  hydrochloric  acid  to  the  salt,  sulphur  dioxide  is  liberated,  which 
is  recognized  by  its  odor,  and  by  its  blackening  a  strip  of  paper  moistened  with  mer- 
curous  nitrate  T.S.  held  in  the  escaping  gas. 

Impurities  and  Tests  for  Impurities. — Thiosulphate. — Dissolve  1  Gm.  of  Exsiccated 
Sodium  Sulphite  in  10  mils  of  diluted  hydrochloric  acid  and  heat  the  solution  sufficiently 
to  expel  the  gases;  the  liquid  does  not  become  turbid. 

Heavy  Metals. — Dissolve  1  Gm.  of  the  salt  in  20  mils  of  diluted  hydrochloric  acid, 
evaporate  the  solution  to  dryness,  and  dissolve  the  residue  in  50  mils  of  distilled  water. 
Ten  mils  of  this  solution  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Arsenic. — Add  3  mils  of  nitric  acid  to  5  mils  of  an  aqueous  solution  of  the  salt"(l  in  25), 
cautiously  evaporate  the  solution  to  dryness  on  a  water  bath,  and  treat  the  residue  with 
a  few  mils  of  distilled  water  and  filter  the  liquid.  On  evaporating  the  filtrate  and  wash- 
ings to  dryness,  this  residue  meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P., 
Test  No.  1,  Chapter  LXII). 

Assay. — Add  about  0.3  Gm.  of  Exsiccated  Sodium  Sulphite,  accurately  weighed,  to 
50  mils  of  tenth-normal  iodine  V.S.  in  a  glass-stoppered  flask,  agitate  the  mixture  until 
complete  solution  results  and  titrate  with  tenth-normal  sodium  thiosulphate  V.S., 
starch  T.S.  being  used  as  indicator.     It  shows  not  less  than  90  per  cent,  of  Na2S02. 

Each  mil  of  tenth-normal  iodine  V.S.  used  corresponds  to  0.006304  Gm.  of  Na2SOa- 
Each  gramme  of  Exsiccated  Sodium  Sulphite  corresponds  to  not  less  than  142.8  mils  of 
tenth-normal  iodine  V.S. 

Uses. — Exsiccated  sodium  sulphite  is  one  of  the  most  useful  anti- 
ferments.  It  is  given  in  doses  of  ten  to  thirty  grains  (0.65  to  2  Gm.). 


SODII  THIOSULPHAS.     U.  S.     Sodium  Thiosulphate 
[Sod.  Thiosulph. — "Sodium  Hyposulphite") 

It  contains  not  less  than  63.07  per  cent,  nor  more  than  67.48  per 
cint.  of  anhydrous  sodium  thiosulphate,  corresponding  to  not  less  than 
99  per  cent,  of  tin-  crystallized  salt  [NaaS203+5H20  =  248.22].  Pre- 
serve  it  in  well-closed  containers. 

Preparation. — Sodium  thiosulphate,  official  in  the  U.  S.  P.  1890  as 
sodium  hyposulphite,  is  made  by  decomposing  soluble  calcium  thiosul- 
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phate,  obtained  by  the  oxidation  of  alkali  waste,  with  either  sodium 
sulphate  or  sodium  carbonate. 

CaS203  +  Na2S04  =  Na2S203  +  CaS04 

Calcium  Sodium  Sodium  Calcium 

Thiosulphate        Sulphate  Thiosuiphate       Sulphate 

Other  methods  of  making  "hyposulphite  of  soda"  have  been  used, 
but  the  above  process  has  superseded  them  because  of  its  economy. 
It  is  now  made  on  a  very  large  scale. 

Official  Description. — It  occurs  as  colorless,  transparent,  monoclinic  prisms.  It  is 
permanent  in  the  air  below  33°  C.  (91.4°  F.).  but  efflorescent  in  dry  air  above  that 
temperature;  slightly  deliquescent  in  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  afterwards  bitter  taste. 
An  aqueous  solution  of  the  salt  (1  in  10)  is  neutral  or  faintly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Sodium  Thiosulphate  dissolves  in  0.5  mil  of  water  at  25°  C. 
(77°  F.);  insoluble  in  alcohol;  at  boiling  temperatures  it  is  rapidly  decomposed. 

Tests  for  Identity. — When  rapidly  heated  the  salt  melts.  When  heated  slowly  until 
it  is  effloresced,  and  afterwards  to  100°  C.  (212°  F.),  it  undergoes  partial  decomposition, 
loses  all  of  its  water  of  crystallization,  and  at  red  heat  is  decomposed,  sulphur  being 
liberated,  while  a  residue  of  sodium  sulphide  and  sodium  sulphate  remains.  To  a  non- 
luminous  flame  it  imparts  an  intensely  yellow  color. 

An  aqueous  solution  of  Sodium  Thiosulphate  readily  dissolves  many  compounds  of 
silver  (chloride,  bromide,  iodide,  oxide,  etc.)  and  discharges  the  color  of  a  solution  of 
iodine  or  of  starch  iodide. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  5  mils  of  an  aqueous  solution  of  the  salt 
(1  in  10) ;  a  dark  violet  color  is  produced  which  disappears  rapidly  upon  agitation. 

Impurities  and  Tests  for  Impurities. — Distinction  from  sulphite  or  bisulphite. — The 
addition  of  sulphuric  or  hydrochloric  acid  to  an  aqueous  solution  of  Sodium  Thiosul- 
phate liberates  sulphur  dioxide  (recognized  by  its  odor,  and  by  its  blackening  a  strip  of 
paper  moistened  with  mercurous  nitrate  T.S.  held  in  the  escaping  gas) ;  a  white  precipi- 
tate of  sulphur  is  also  formed. 

Calcium. — An  aqueous  solution  of  the  salt  (1  in  20)  is  not  rendered  turbid  by  the  addi- 
tion of  ammonium  oxalate  T.S. 

Heavy  Metals. — Add  10  mils  of  diluted  hydrochloric  acid  to  1  Gm.  of  the  salt,  evaporate 
it  to  dryness  on  a  water  bath,  heat  the  residue  with  50  mils  of  distilled  water  and  filter. 
Ten  mils  of  this  filtrate  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Arsenic. — Add  3  mils  of  nitric  acid  to  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  25), 
evaporate  the  solution  cautiously  to  dryness  on  a  water  bath,  treat  the  residue  with  a 
few  mils  of  distilled  water,  filter  the  liquid  and  evaporate  the  filtrate  and  washings  to 
dryness;  the  residue  meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test 
No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Sodium  Thiosulphate,  accurately  weighed,  in  about 
20  mils  of  distilled  water  and  titrate  with  tenth-normal  iodine  V.S.,  starch  T.S.  being 
used  as  indicator.  It  shows  not  less  than  63.07  per  cent,  nor  more  than  67.48  per  cent, 
of  NaaS203. 

Each  mil  of  tenth-normal  iodine  V.S.  used  corresponds  to  0.015814  Gm.  of  Na2S203. 
Each  gramme  of  Sodium  Thiosulphate  corresponds  to  not  less  than  39.9  mils  nor  more 
than  42.7  mils  of  tenth-normal  iodine  V.S. 

N.  F.  Preparations. — Tinctura  Iodi  Decolorata;  Unguentum  Potassii  Iodidi. 

Uses. — This  compound  is  used  in  the  official  volumetric  test  solu- 
tion of  sodium  thiosulphate,  and  occasionally  in  medicine,  as  an  alter- 
ative and  resolvent,  in  doses  of  ten  to  thirty  grains  (0.65  to  2  Gm.). 
Externally,  it  is  used  in  baths  and  also  as  an  ointment,  and  its  satu- 
rated, aqueous  solution  is  used  in  the  treatment  of  "ivy  poisoning.1' 
Its  principal  use  is  in  the  arts,  as  an  antichlor  in  paper  manufacture; 
while  in  photography,  under  the  abbreviated  name  of  "hypo,"  it  is 
invaluable  as  a  solvent  for  the  unaltered  silver  chloride  or  bromide  in 
the  film. 

SODA  CUM  CALCE.      N.  F.     Soda  with  Lime 
[Sod.  c.  Calc. — London  Paste] 

Metrio  Old  form 

Sodium  Hydroxide, 
Calcium  Oxide,  each 50  Qm.  2  ci.  ar. 


To  make 100  Qm.  4  oi.  »t. 
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Reduce  the  sodium  hydroxide  and  calcium  oxide,  separately,  to  a 
powder  in  a  clean  iron  mortar,  previously  warmed,  and  then  mix  them 
intimately.     Keep  the  powder  in  small,  well-closed  containers. 

Uses. — This  is  used  as  a  caustic,  the  powder  being  mixed  with  water 
to  form  a  paste,  just  before  applying. 

SODII  BORO=BENZOAS.       N.  F.     Sodium  Boro-Benzoate 
[Sod.   Boro=Benz.] 

Metric  Old  form 

Sodium  Borate,  in  fine  powder 43  Gm.  1  oz.  av.  315  grains 

Sodium  Benzoate,  in  fine  powder 57  Gm.  2  oz.  av.  122 v^  gr. 

To  make 1 00  Gm.  4  o«.  av. 

Mix  the  powders  intimately. 

Uses. — It  has  been  used  as  an  antiseptic  and  diuretic  and  in  rheu- 
matism in  doses  of  thirty  grains  to  one  drachm  (2  to  4  Gm.). 

LIQUOR  SOD/E  ET  MENTH/E.      N.  F.     Solution  of  Soda  and  Mint 
[Liq.  Sod.  et  Menth. — MisttjkaSod.eet  Mentha,  N.  F.  III.     Soda  Mint] 

Metric  Old  form 

Sodium  Bicarbonate 50  Gm.  1  oz.  av.  293  gr. 

Aromatic  Spirit  of  Ammonia 10  mils  154  min. 

Spearmint  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Dissolve  the  sodium  bicarbonate  in  750  mils  [old  form  24  fl.  oz.] 
of  spearmint  water,  add  the  aromatic  spirit  of  ammonia,  then  sufficient 
spearmint  water  to  make  the  product  measure  1000  mils  [old  form 
2  pints]  and  filter. 

Uses. — It  is  used  as  an  antacid  in  doses  of  two  fluidrachms  (8  mils), 
and  for  those  who  prefer  the  flavor,  the  N.  F.  directs  that  Peppermint 
Water  may  be  used  in  place  of  the  Spearmint  Water. 

LIQUOR  SODII  BORATIS  COMPOSITUS.   N.  F.     Compound  Solution  of 

Sodium   Borate 

[Liq.  Sod.   Bor.  Co. — Dobell's  Solution] 

Metrio  Old  form 

Sodium  Borate    15  Gm.  219  grains 

Sodium  Bicarbonate 15  Gm.  219  grains 

Liquefied  Phenol    3  mils  46  min. 

Glycerin 35  mils  1  fl.  o«.  5S  n.in. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  sodium  borate  and  sodium  bicarbonate  in  about  500 
mils  [old  form  1  pint]  of  water,  add  the  glycerin  and  liquefied  phenol, 
and  allow  the  mixture  to  stand  half  an  hour  or  until  the  effervescence 
has  ceased;  then  add  sufficient  water  to  make  the  product  measure 
1000  mils  [old  form  2  pints]  and  filter. 

It  has  been  pointed  out  by  Thomas  1  >.  McElhenie  that  if  the  sodium 
bicarbonate  is  dissolved  in  500  mils  of  water,  then  the  phenol  added, 
dissolved  in  the  glycerin,  afterwards  the  Bodium  borate  and  lastly 
enough  water  to  make  1000 mils,  there  will  be  no  efferveseenee.  When 
prepared  as  directed  in  the  X.  P.  an  effervescence  always  occurs,  due 
to  the  decomposition  of  t  he  sodium  borate  by  t  he  glycerin  and  the  freed 
boric  acid  liberating  (  ( >.■  from  the  bicarbonate. 

Uses. — This  solution  is  used  as  an  alkaline,  mildly  antiseptic  nasal 
wash  or  spray. 
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LIQUOR  SODII  CITRATIS.       N.  F.     Solution  of  Sodium  Citrate 
[Liq.  Sod.  Cit. — Mistuua.  Sodii  Citratis.     Potio  RiviehiiJ 

Metric  Old  form 

Citric  Acid 2.00  Gm.  75  grains 

Sodium  Bicarbonate 2.5    Gm.  91  grains 

Distilled  Water 100.0    mils  8  fl.  oz. 

Dissolve  the  citric  acid  in  distilled  water  contained  in  a  strong  bottle, 
add  the  sodium  bicarbonate,  dissolve  it  by  gentle  agitation,  and  imme- 
diately stopper  the  bottle  securely. 

This  preparation  should  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Uses. — This  solution  is  used  as  a  diuretic  and  diaphoretic  in  doses  of 
two  to  four  fluidrachms  (8  to  15  mils).  Its  uses  are  similar  to  solution 
of  potassium  citrate,  although  only  about  one-third  the  strength. 

LIQUOR  SODII  CITRO=TARTRATIS  EFFERVESCENS.      N.  F. 

Effervescent  Solution  of  Sodium  Citro=Tartrate 

[Liq.  Sod.  Citro=Tart.  Eff.] 

Metric  Old  form 

Sodium  Bicarbonate 26  Gm.  405      grains 

Tartaric  Acid 24  Gm.  375      grains 

Citric  Acid 2  Gm.  31       grains 

Syrup  of  Citric  Acid 50  mils  \%  fl.  oz. 

Distilled  Water,  a  sufficient  quantity, 

To  make  about 350  mils  12  fl.  oz. 

Dissolve  24  Gm.  [old  form  375  grains]  of  the  sodium  bicarbonate  in 
250  mils  [old  form  83^  fl.  oz.]  of  distilled  water,  add  the  tartaric  and 
citric  acids,  and,  when  they  are  dissolved,  add  the  syrup  of  citric  acid. 
Filter  the  solution  into  a  strong  bottle  of  about  360  mils  [old  form  12 
fl.  oz.]  capacity,  and  pass  enough  distilled  water  through  the  filter 
to  make  the  filtrate  measure  300  mils  [old  form  1034  n-  oz-]  •  Dissolve 
the  remainder  of  the  sodium  bicarbonate  in  50  mils  [old  form  1%  fl. 
oz.]  of  water,  filter  the  solution,  pour  it  on  top  of  the  liquid  in  the 
bottle,  immediately  stopper  the  bottle  securely  and  shake  it. 

Uses. — This  solution  is  dispensed  in  strong,  tightly  -  stoppered 
bottles,  similar  to  those  used  for  solution  of  magnesium  citrate.  It 
is  an  effervescent  cathartic,  the  contents  of  one  bottle  representing 
an  adult  dose. 

LIQUOR  SODII  PHOSPHATIS  COMPOSITUS.    N.  F.    Compound  Solution 

of  Sodium  Phosphate 

(Replacing  U.S.  P.  VIII) 

[Liq.   Sod.   Phos.  Co.] 

Metric  Old  form 

Sodium  Phosphate,  in  unofHorespod  crystals lOOO  Gm.  33  oz.  »v.  187  fr. 

Citric  Acid 1 30  Gm.  4  oz.  av.  l 

aiycerln 150  mils  4  11.  oz.    884  gt. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  i  pints 

Heat  the  mixture  of  sodium  phosphate  and  citric  acid  in  a  glass  or 
porcelain  vessel  on  a  water  bath  until  liquefied.  Filter  the  solution 
while  hot  into  a  vessel  which  has  just  previously  been  rinsed  with  boil- 
ing water.    Finally  add  the  glycerin  and  sufficient  distilled  water,  just 
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previously  boiled,  to  make  the  product  measure  1000  mils  [2  pints]. 
Keep  the  solution  in  well-stoppered  bottles,  in  a  moderately  warm 
place. 

It  is  important  that  uneffloresced  crystals  of  sodium  phosphate  be 
used  in  making  this  solution,  as  it  is  nearly  saturated.  Should  an  efflo- 
resced salt  be  employed  with  its  greater  percentage  of  anhydrous  so- 
dium phosphate,  the  solution  is  likely  to  crystallize. 

Should  sodium  phosphate  in  partly  effloresced  form  be  used,  the  salt 
should  be  first  covered  or  thoroughly  washed  with  distilled  water,  and, 
when  the  efflorescence  has  disappeared,  the  clear  crystals  should  be  re- 
moved from  the  water  and  air-dried;  or  a  small  quantity  of  the  sample 
may  be  dried  with  heat,  as  directed  under  Sodii  Phosphas  Exsiccatus 
(see  page  765)  and  the  percentage  of  moisture  determined.  When  the 
amount  of  water  present  is  known,  a  proportionately  smaller  quantity 
of  the  effloresced  salt  may  be  taken. 

Uses. — This  solution,  which  represents  the  salt  in  the  proportion  of 
1  Gm.  in  each  mil,  furnishes  a  convenient  form  for  the  administration 
of  sodium  phosphate,  the  citric  acid  is  added  to  prevent  the  salt  from 
crystallizing  and  the  glycerin  assists  in  its  preparation,  and  especially 
in  preventing  the  development  of  microorganisms.  The  dose  is  two 
fluidrachms  (8  mils). 

QUESTIONS  ON  THE  SODIUM  SALTS 

Why  are  sodium  salts  more  frequently  used  than  potassium  salts?    (See  page  739.) 

Describe  sodium. 

How  may  sodium  be  recognized  in  its  salts? 

Sodium  hydroxide — Give  the  formula  in  symbols  and  molecular  weight. 

What  are  its  synonyms? 

How  is  it  obtained? 

Give  rationale  of  process  and  chemical  reaction;  odor,  and  tests  for  identity. 

How  may  the  following  impurities  be  detected?  Organic  matter;  insoluble  im- 
purities; potassium;  heavy  metals. 

Why  is  sodium  hydroxide  preferred  to  potassium  hydroxide? 

How  is  it  used  pharmaceutically? 

In  what  official  preparations  is  it  used? 

Solution  of  sodium  hydroxide — Give  the  Latin  official  name.    How  is  it  made? 

How  much  sodium  hydroxide  does  it  contain? 

By  what  process  is  it  made  officially? 

Of  what  strength  should  the  sodium  hydroxide  used  in  this  process  be;  and  if  not 
of  the  proper  strength,  how  can  it  be  used? 

By  what  other  process  may  solution  of  sodium  hydroxide  be  obtained?  Give  the 
outline  of  this  process  and  chemical  reaction;  description  and  specific  gravity; 
odor,  taste  and  tests  for  identity. 

For  what  is  it  used  ?  Give  the  dose. 

Sodium  acetate — Give  formula  in  symbols  and  molecular  weight. 

Sow  is  it  obtained'.'     How  inneli  water  does  it  contain? 

Give  rationale  of  process  and  chemical  reaction. 

I  tee&ibe  the  odor  and  taste.     ( ;ive  the  solubility  and  tests  for  identity. 

How  may  the  following  impurities  be  detected?  Potassium;  arsenic;  heavy  metals. 
What  is  the  use  and  dose? 

Sodium  arsenate — Give  formula  in  symbols  and  molecular  weight.  What  is  the 
I'.  I.  title?     What  is  meant  by  this? 

'  live  the  process  for  making  it  which  was  formerly  official. 

How  much  water  does  it  contain'.'     (live  chemical  reaction.     What  is  the  use  and 

do 
What  is  the  Latin  title  for  exsiccated  sodium  arsenate''     How  is  it  prepared? 

How  may  ar.-emte,  .is  an  impurity,  he  detected"     How  lead,  cupper  and  iron? 

\\  hat  are  the  advantages  of  the  I  sodium  aret  oater 
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In  what  official  preparation  is  it  used? 

Sodium  benzoate — dive  formula  in  symbols  and  molecular  weight. 

How  is  it  made?    Give  the  chemical  reaction. 

For  what  is  this  salt  used  medicinally?    Into  what  official  preparation  does  it  enter? 

Sodium  bicarbonate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  prepared?    What  is  the  object  of  washing  the  commercial  bicarbonate? 

How  much  of  its  weight  does  it  lose  on  being  heated? 

What  percentage  of  pure  sodium  bicarbonate  is  required  in  the  official  preparation? 

Give  the  details  for  its  purification. 

How  is  commercial  sodium  bicarbonate  prepared? 

How  much  water  of  crystallization  does  it  contain? 

How  much  water  of  crystallization  does  sodium  carbonate  contain? 

What  is  Solvay's  process,  or  the  ammonia  soda  process? 

Give  rationale  of  process. 

What  chemical  reaction  takes  place  during  the  process? 

Describe  the  salt  and  give  solubility  and  tests  for  identity. 

How  may  likely  impurities  be  detected? 

What  is  the  use  and  dose? 

Sodium  benzosulphinide — What  are  the  synonyms.     How  is  it  prepared?     Give 

description,  odor,  taste,  and  solubility.    How  may  it  be  identified? 
What  are  its  uses  and  dose? 

Sodium  borate — Give  formula  in  symbols.    What  are  its  synonyms? 
Where  does  the  commercial  article  come  from,  and  how  is  it  obtained? 
Where  is  it  found  native?    How  is  it  made  from  boric  acid? 
How  much  water  of  crystallization  does  it  contain? 

Give  odor,  taste,  solubihty  and  reaction.    What  are  the  tests  for  identity? 
How  may  the  following  impurities  be  detected?  Carbonate  or  bicarbonate;  heavy 

metals;  arsenic. 
What  are  its  medicinal  uses? 
In  what  official  preparations  is  it  used? 
For  what  is  it  used  in  pharmacy? 

Sodium  bromide — Give  formula  in  symbols  and  molecular  weight. 
What  percentage  of  purity  is  required? 

How  is  this  generally  made?     Give  the  rationale  of  the  process.     Describe  the 
chemical  reaction.     By  what  other  method  may  it  be  made?    Give  descrip- 
tion, odor,  taste  and  solubihty. 
How  may  the  following  impurities  be  detected?    Alkali;  iodide;  sulphate;  heavy 

metals;  bromate.    What  is  the  dose  and  medicinal  use? 
Sodium  cacodylate — What  is  the  chemical  name?    How  is  it  prepared? 
Give  description,  odor,  taste  and  solubility. 
What  are  the  tests  for  identity? 
How  detect  likely  impurities? 
Give  the  use  and  dose. 
Monohydrated  sodium  carbonate — Give  the  formula  in  symbols  and  molecular 

weight. 
What  is  Leblanc's  process  for  the  manufacture  of  sodium  carbonate? 
Give  the  rationale  of  the  process. 
What  is  soda-waste,  and  for  what  is  it  used? 

How  much  sodium  carbonate  docs  the  soda-ash  thus  prepared  contain0 
How  may  sodium  carbonate  be  obtained  from  the  bicarbonate,  and  in  what  process 

is  it  so  obtained? 
What  is  the  process  known  as  the  cryolite  process?    The  solution  process'1 
What  is  cryolite,  and  how  much  sodium  is  contained  in  100  parts  of  it?    What  is 

its  formula  in  symbols? 
How  is  sodium  carbonate  obtained  from  cryolite? 
Give  the  rationale  of  the  process. 
What  is  a  common  name  for  sodium  carbonate? 
What  are  the  advantages  of  the  monohydrated  sodium  carbonate? 
How  is  it  prepared?     How  may  sodium  carbonate  be  made  electrolytically? 
What  percentage  of  water  does  monohydrated  sodium  carbonate  contain?    Describe 

odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 
How  may  heavy  metals  be  detected  if  present  as  an  impurity? 
What  is  its  use  in  pharmacy?    Give  the  dose  of  it. 
Sodium  chloride — From  what  source  is  it  obtained? 
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Describe  the  odor,  taste,  solubility  and  tests  for  identity.  How  may  likely  im- 
purities be  detected?     What  are  its  pharmaceutical  uses? 

Physiological  solution  of  sodium  chloride — What  are  the  synonyms?  How  is  it 
made?    What  special  precautions  are  necessary? 

Sodium  citrate — Give  formula  and  molecular  weight.     How  is  this  salt  prepared? 

Give  description,  taste,  reaction  and  solubilities.    What  are  the  identity  tests? 

How  may  an  impurity  of  heavy  metals  be  detected?    Of  arsenic? 

What  are  its  uses  and  dose? 

Sodium  cyanide — How  is  it  prepared? 

Give  description,  odor,  taste,  and  solubility. 

What  are  the  tests  for  identity  and  purity? 

Why  has  this  salt  replaced  the  potassium  salt? 

WTiat  are  its  uses  and  dose? 

Sodium  glycerophosphate — How  is  it  prepared? 

Give  description,  odor,  taste  and  solubility. 

What  are  the  identity  and  purity  tests? 

What  are  its  medicinal  uses  and  dose? 

Solution  of  sodium  glycerophosphate — What  per  cent,  of  anhydrous  salt  is  repre- 
sented? 

Give  description  and  tests. 

Sodium  hypophosphite — Give  formula  in  symbols  and  molecular  weight. 

How  is  the  salt  prepared? 

Wrhat  danger  attends  the  use  of  too  great  heat? 

What  gases  are  evolved  by  heat? 

What  acid  is  present  in  this  salt,  and  what  is  its  composition? 

Why  should  it  not  be  prescribed  with  combinations  of  mercury  or  of  silver?  De- 
scribe the  odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected?  Sulphides,  caustic  alkali  and  car- 
bonate; heavy  metals;  arsenic;  phosphate. 

What  are  its  uses  in  medicine  and  in  pharmacy? 

Sodium  indigotindisulphonatc — What  are  the  synonyms?    How  is  it  prepared? 

Give  description,  solubility,  tests  for  identity  and  impurities. 

For  what  is  it  used?    Why  is  it  preferred  to  other  dyes  for  this  purpose? 

Sodium  iodide — Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  prepared?  Give  rationale  of  process.  Describe  the  odor,  taste, 
and  chemical  reaction.    Wliat  are  the  tests  for  identity? 

How  is  it  prepared? 

Give  taste  and  chemical  reaction  and  identity  tests. 

How  may  the  presence  of  heavy  metals  be  detected? 

What  are  its  uses? 

Sodium  perborate — How  much  oxygen  does  this  salt  represent?    How  is  it  made? 

Give  description,  odor,  taste,  solubility  and  identity  tests.  How  may  heavy  metals 
be  detected? 

What  are  its  uses  and  upon  what  does  this  depend? 

Sodium  phenolsulphonate — By  what  synonym  is  it  known? 

What  is  its  formula  in  symbols? 

How  may  this  salt  be  made?  Describe  rationale  of  process.  Describe  appearance, 
odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 

For  what  is  this  sail  used?    Whal  is  tbe  dose? 

Sodium  phosphate    Give  formula  in  symbols  and  molecular  weight. 

By  uii.it   process  may  it  be  prepared'.'     Describe  rationale  of  process. 

What  per  cent,  of  water  of  crystallization  does  it  contain? 

be  the  appearance,  odor,  taste,  and  chemical  reaction.    Give  the  tests  for 

identity. 

How  may  the  following  impurities  be  delected?  Calcium;  aluminum:  chloride; 
heavy  metals;  carbonate;  arsenic. 

Whal  per  cent.  <>f  water  of  crystallisation  docs  it  contain? 

For  wh.it  i.-  it  used  medicinally?    Wha1  is  the  dose? 

\Yh:it  are  the  official  preparations? 

Whal  is  bone  phosphate  01  bone'^ah? 

Bodii  phosphas  effervi  ceni  R  bal  are  the  ingredients  m  this  preparation?  How- 
is  it  made'.'  How  much  exsiccated  sodium  phosphate  does  il  contain?  Tins 
is  equivalent  to  how  much  crystallised  sodium  phosphate?    What  is  the  dose? 

Sodii  phosphas  I  How  is  tins  salt  made? 
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What  are  its  advantages  over  the  crystallized  salt? 

Sodium  salicylate — (jive  formula  in  symbols.    How  is  it  made? 

What  precautions  must  be  used  in  evaporating  the  solution  in  order  to  obtain  the 

salt  white  and  free  from  the  odor  of  phenol? 
Describe  the  odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected?     Sulphites;  thiosulphate;  heavy 

metals. 
What  is  its  medicinal  use? 
What  is  the  dose? 

Sodium  sulphate — Give  formula  in  symbols  and  molecular  weight. 
How  is  this  salt  obtained? 
What  is  the  common  or  popular  name?     Describe  appearance,  odor,  taste,  and 

chemical  reaction.    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected?     Heavy  metals;  arsenic. 
How  much  water  of  crystallization  does  it  contain? 
For  what  is  this  salt  used  in  medicine?    What  is  the  dose? 
Exsiccated  sodium  sulpliite — Give  formula  in  symbols  and  molecular  weight. 
How  may  this  salt  be  prepared?    Describe  rationale  of  process. 
What  difference  is  there  between  the  crystallized  salt  and  the  granulated  salt? 
Describe  odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 
How  may  impurities  of  thiosulphate,  arsenic  or  heavy  metals  be  detected? 
What  is  the  dose? 

Sodium  thiosulphate — Give  formula  in  symbols.    Give  the  synonym. 
How  may  it  be  prepared? 

Describe  the  odor,  taste  and  chemical  reaction. 

How  may  the  following  impurities  be  detected?    Arsenic;  heavy  metals;  calcium. 
For  what  is  this  salt  used?    By  what  abbreviated  name  is  it  well  known? 
Soda  with  lime — How  is  it  made?    What  is  the  synonym?    For  what  is  it  used? 
Sodium  boro-benzoate — How  is  this  salt  made?     What  is  its  medicinal  use  and 

dose? 
Solution  of  soda  and  mint — Give  the  synonym.     What  are  the  ingredients,  use, 

and  dose? 
Compound  solution  of  sodium  borate — What  is  the  synonym?    How  is  it  made? 

Why  does  the  mixture  effervesce?    How  may  this  be  prevented? 
Solution  of  sodium  citrate — Give  synonyms.     How  is  it  prepared?    What  are  its 

uses  and  dose? 
Effervescent  solution  of  sodium  citro-tartrate — How  is  this  solution  made  and 

dispensed?    For  what  is  it  used? 
Compound  solution  of  sodium  phosphate — What  are  the  ingredients  in  this  prepa- 
ration?   How  is  it  made? 
What  percentage  of  crystal  sodium  phosphate  does  it  contain? 
If  the  sodium  phosphate  is  effloresced,  how  may  this  be  remedied? 
What  is  its  use  and  dose? 


CHAPTER  XL 
THE  LITHIUM  SALTS 

The  lithium  salts  resemble  those  of  potassium  and  sodium.  The 
metal  lithium  is  comparatively  rare,  for  although  widely  distributed 
in  nature,  it  occurs  in  such  small  quantities  that  the  necessary  labor 
to  extract  it  makes  it  expensive;  it  is  found  as  a  silicate  in  combina- 
tion with  other  metals  in  certain  minerals  as  lepidolite,  petalite,  and 
spodumene,  and  in  many  mineral  waters. 

Lithium  is  a  metal  resembling  potassium  and  sodium,  although 
much  less  prone  to  oxidation ;  it  is  soft,  and  is  the  lightest  of  all  known 
metals,  having  a  specific  gravity  of  about  0.5891.  Heated  in  the  air, 
lithium  ignites  at  a  temperature  above  its  fusing  point,  burning  with 
a  bright  white  light  (but  its  salts  burn  with  an  intense  red  flame); 
when  thrown  on  water,  it  oxidizes,  but  does  not  fuse  like  sodium. 
Chemically,  lithium  is  a  monad,  like  sodium  and  potassium. 

Tests  for   Lithium   Salts 

1.  A  colorless  flame  is  colored  a  vivid  red  by  volatile  salts  of  lithium. 

2.  Concentrated  solutions  of  lithium  salts  yield  a  white  precipitate 
with  ammonium  carbonate;  no  precipitate  is  produced  in  dilute  solu- 
tion or  if  ammonium  salts  are  present. 

3.  Sodium  phosphate  produces  a  white  precipitate  in  alkaline  or 
neutral  solutions,  which  is  soluble  in  acids  and  in  solutions  of  ammo- 
nium salts. 

U.  S.  P.  and  N.  F.  Salts  of  Lithium 


Official  Name 
Inorganic  Radicals 
Lithii  Bromidum,  U.  S.  P. 
Carbonae,  U.  S.  P. 

Organic  Radicals 

Lithii  Citras,  U.  8.  P. 
Salicylas,  N.  F. 


Preparation 

By  decomposing  ferrous  bromide  with  lithium  carbonate 
By  precipitating  lithium  sulphate  with  ammonium  carbonate 


By  treating  lithium  carbonate  with  citric  arid 
By  treating  lithium  carbonnte  with  salicylic  acid 


Unofficial  Lithium  Salts 


Lithii  Bensoas.  U.  S.  P.  VIII 

Lithium  Benzoate 
Lithii  Borocitras 

Lithium  Borocitrate 

Lithii  Chloridum,  LiCl 

Lithium  Chloride 
Lithii  Diborocitraa 

Lithium   I  >iborocitrate 

Lithii  lodidum,  Lil 

Lithium  Iodide 
Lithii  Nitraa.  1  JNOg 

Lithium  Nitrate 
Lithii  Phosphaa,  l.i3P04 

Lithium   Phosphate 

Lithii  Bulphas,  DajBOi-l  Ha<> 
Lithium  Sulphate 
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Neutralize    lithium    carbonate    with    benzoic    acid,    in    aqueous 

solution,  concentrate  and  crystallize. 
Dissolve  20  Qm.  citric  acid,  t  (im.  lithium  carbonate,  and  6  Gm. 

boric  acid  in  sufficient  boiling  water,  evaporate  carefully  to 

dryness,  and  reduce  to  a  powder 
Neutralise  lithium  carbonate  with  hydrochloric  acid,  concentrate 

,'ind  crystallise 
Dissolve  20  Gm.  citrio  acid,    7   Gm.  lithium  carbonate  and  12 

Qm     boric  mid  in  sufficient   boiling  water,  evaporate  carefully 

to  dryness,  and  reduce  to  ■  powder 

Digest  a  solution  of  riih'iiiin  iodide  with  lithium  carbonate  in 
slight  excess.  Biter,  and  evaporate  to  dryness 

Neutralise  lithium  carbonnte  with  nitric  acid,  filter,  concentrate, 
and  cryslnllize 

Add  a  solution  of  lithium  enrbonnte  to  a  solution  of  sodium 
phoephatc  with  sodium  hydroxide;  a  crystalline  powder  will 
be  precipitated 

Neutralise  lithium  carbonate  with  sulphuric  acid,  filter,  concen- 
trate, und  crystallise. 


THE  LITHIUM  SALTS  777 

LITHII  BROMIDUM.  U.S.      Lithium   Bromide 
[Lith.  Brom.] 

It  contains  not  less  than  85  per  cent,  of  LiBr  (86.86).  Preserve  it  in 
air-tight  containers. 

Preparation. — There  are  several  methods  of  making  this  salt:  1. 
By  dissolving  lithium  carbonate  in  hydrobromic  acid.  2.  By  mixing 
solutions  of  lithium  sulphate  and  potassium  bromide.  3.  By  mixing 
lithium  carbonate,  bromine,  and  water  together,  and  passing  hydro- 
gen sulphide  gas  through  the  mixture.  4.  By  placing  300  grains  of 
iron  and  2  fluidounces  of  water  in  a  flask,  and  adding  gradually  1  oz. 
av.  of  bromine,  shaking  with  the  application  of  moderate  heat  until 
the  mixture  has  acquired  a  green  color  and  lost  the  odor  of  bromine; 
the  solution  of  ferrous  bromide  is  then  filtered,  heated,  and  200  grains 
of  lithium  carbonate  are  added.  The  solution  is  filtered,  and  evapo- 
rated until  the  salt  granulates. 

FeBra  +   Li2C03   =  2LiBr  +  FeC03 

Ferrou3  Lithium  Lithium  Ferrous 

Bromide  Carbonate  Bromide  Carbonate 

Official  Description. — A  white,  granular  salt ;  very  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  sharp,  slightly  bitter  taste.  An 
aqueous  solution  of  the  salt  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Lithium  Bromide  dissolves  in  0.6  mil  of  water  at  25°  C. 
(77°  F.);  also  in  0.4  mil  of  boiling  water;  freely  soluble  in  alcohol  and  soluble  in  ether. 

Tests  for  Identity. — At  a  low  red  heat  the  salt  fuses,  and  at  a  higher  heat  it  is  slowly 
volatilized.    It  imparts  a  crimson  color  to  a  non-luminous  flame. 

Silver  nitrate  T.S.,  added  to  an  aqueous  solution  of  the  salt  (1  in  10),  produces  a 
yellowish-white  precipitate  insoluble  in  nitric  acid  or  in  a  moderate  excess  of  ammonia 
water. 

Impurities  and  Tests  for  Impurities. — Iodide. — Add  a  few  drops  of  ferric  chloride  T.S. 
and  1  mil  of  chloroform  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  and  shake 
the  mixture.    The  chloroform  does  not  acquire  a  violet  tint. 

Bromate. — Drop  1  mil  of  diluted  sulphuric  acid  on  about  1  Gm.  of  the  powdered  salt; 
no  yellow  color  appears  at  once. 

Chloride. — Dissolve  about  0.1  Gm.  of  Lithium  Bromide  in  5  mils  of  distilled  water, 
add  an  excess  of  silver  nitrate  T.S.  and  a  few  drops  of  nitric  acid;  filter  and  wash  the 
precipitate  with  distilled  water,  then  digest  it  for  ten  minutes  with  5  mils  of  ammonium 
carbonate  T.S.  and  filter.  On  supersaturating  the  filtrate  with  nitric  acid,  not  more 
than  a  slight  turbidity  is  produced  at  once. 

Sulphate. — Five  mils  of  an  aqueous  solution  of  the  salt  (1  in  100)  acidulated  with  3 
drops  of  hydrochloric  acid  shows  no  immediate  turbidity  with  1  mil  of  barium  chloride 
T.S. 

Other  Alkalies. — Add  5  mils  of  hydrochloric  acid  and  5  mils  of  chlorine  T.S.  to  0.4  Gm. 
of  Lithium  Bromide  contained  in  a  fiat-bottomed  flask  of  50  mils  capacity,  evaporate 
the  mixture  almost  to  dryness  on  a  water  bath,  add  10  mils  of  amyl  alcohol  and  cau- 
tiously heat  the  mixture  until  the  lower  aqueous  layer  has  evaporated.  Then  add  3 
drops  of  hydrochloric  acid  and  boil  the  solution  for  three  minutes;  the  resulting  insoluble 
residue,  if  any,  when  collected  on  a  filter,  washed  with  amyl  alcohol  and  dried  at  110°  C. 
(230°  F.),  weighs  not  more  than  0.002  Gm.  The  removal  of  water  from  the  amyl  alco- 
hol mixture  is  facilitated  by  passing  a  current  of  air  through  the  hot  solution. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Introduce  into  a  tared  weighing-bottle  about  0.35  Gm.  of  Lithium  Bromide, 
stopper,  weigh  accurately,  and  proceed  as  directed  under  the  Assay  for  bromides  (see 
U.  S.  P.,  Test  No.  5,  Chapter  LXII).    It  shows  not  less  than  85  per  cent,  of  LiBr. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.008686  Gm.  of 
LiBr.  Each  gramme  of  Lithium  Bromide  corresponds  to  not  less  than  97.9  mils  of  tenth- 
normal silver  nitrate  V.S. 

N.  F.  Preparations. — Elixir  Lithii  Bromidi;  Syrupus  Bromidorum. 

Uses. — Lithium  bromide  is  probably  the  most  efficient  of  all  the 
bromides  as  an  hypnotic.  The  dose  is  fifteen  to  thirty  grains  (1  to  2 
Gm.). 


778  THE  LITHIUM  SALTS 

LITHII  CARBONAS.     U  S      Lithium  Carbonate 
[Lith.  Carb.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  98.5  percent,  of  Li2C03  (73.88).  Preserve  it  in  well-closed 
containers. 

Preparation. — Lithium  carbonate  may  bo  prepared  from  lepidolite, 
one  of  the  minerals  in  which  it  is  found,  in  the  following  manner: 
10  parts  of  finely  powdered  lepidolite,  10  parts  of  barium  carbonate, 
5  parts  of  barium  sulphate,  and  3  parts  of  potassium  sulphate  are 
fused  at  a  very  high  temperature  in  a  blast  furnace.  The  heavy  sili- 
cate and  barium  sulphate  sink  to  the  bottom,  and  a  layer  of  potas- 
sium and  lithium  sulphate  is  found  at  the  top  of  the  fused  mass.  These 
can  be  extracted  by  simple  lixiviation,  and  then  the  carbonate  pre- 
pared by  double  decomposition  with  ammonium  carbonate. 

Official  Description. — A  light,  white  powder;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  an  alkaline  taste.  A  saturated 
aqueous  solution  of  the  salt  is  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Lithium  Carbonate  dissolves  in  78  mils  of  water  at  25°  C. 
(77°  F.);  also  in  140  mils  oi  boiling  water;  almost  insoluble  in  alcohol;  dissolved  by 
diluted  acids  with  effervescence. 

Tests  for  Identity. — At  a  low  red  heat  the  salt  fuses;  at  a  higher  temperature  it  loses 
Borne  of  its  carbon  dioxide,  and  is  partially  converted  into  lithium  oxide.  It  imparts  a 
crimson  color  to  a  non-luminous  flame. 

Impurities  and  Tests  for  Impurities. — Lithium  Carbonate,  when  dissolved  in  40  parts 
of  diluted  acetic  acid,  leaves  not  more  than  0.15  per  cent,  of  insoluble  residue. 

Mix  1  part  of  Lithium  Carbonate  with  20  parts  of  distilled  water  and  add  hydrochloric 
acid,  drop  by  drop,  with  agitation  until  solution  takes  place.  The  resulting  solution, 
after  boiling  and  cooling,  responds  to  the  following  tests  when  applied  to  separate  por- 
tions : 

Iron,  Aluminum. — The  addition  of  ammonia  water  to  5  mils  of  this  solution  until  it 
has  an  alkaline  reaction  produces  neither  turbidity  nor  precipitation  either  before  or 
after  boiling. 

Heavy  Metals. — Dilute  another  portion  of  4  mils  of  this  solution  with  6  mils  of  distilled 
water;  it  docs  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXlIj. 

Other  Alkalies. — Add  a  slight  excess  of  diluted  hydrochloric  acid  to  0.2  Gm.  of  Lithium 
Carbonate  contained  in  a  flat-bottomed  flask  of  50  mils  capacity,  evaporate  the  mixture 
almost  to  dryness  on  a  water  bath,  add  10  mils  of  amyl  alcohol  and  cautiously  heat  the 
mixture  until  the  lower  aqueous  layer  has  evaporated.  Then  add  3  drops  of  hydrochloric 
acid  and  boil  the  solution  for  three  minutes.  The  resulting  insoluble  residue,  if  any, 
when  collected  on  a  filter,  washed  with  amyl  alcohol  and  dried  at  110°  C.  (230°  F.), 
weighs  not  more  than  0.002  Gm.  The  removal  of  the  water  from  the  amyl  alcohol 
mixture  is  facilitated  by  passing  a  current  of  air  through  the  hot  solution. 

Assay. — Dissolve  about  1.5  Gm.  of  Lithium  Carbonate,  previously  dried  to  constant 
weight  at  100°  C.  (212°  P.)  and  accurately  weighed,  in  60  mils  of  normal  sulphuric  acid 
V.S.  and  titrate  the  solution  with  normal  potassium  hydroxide  V.S.,  methyl  orange  T.S. 
being  used  as  indicator.  It  shows,  in  the  dried  salt,  not  less  t  ban  98.5  per  cent,  of  LiaCOa- 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.03694  Gm.  of  LisCOa< 
Each  gramme  of  Lithium  Carbonate,  previously  dried,  corresponds  to  not  less  than  26.7 
mils  of  normal  sulphuric  acid  V.S. 

N.  F.  Preparations. — Elixir  Fonnatum  Composition;  Sal  Potassii  Bromidi 
Kffervesccns  Compositus. 

Uses. — This  salt  is  the  source  of  the  lithium  salts,  and  it  i8  pre- 
scribed in  gout,  in  doses  of  five  to  fifteen  grains  (0.32  to  1  Gm.). 


LITHII   CITRAS.      U.  S.      Lithium  Citrate 
[Lith.   Cit.] 

It  contain*  not  less  than  98.6  per  cent,  of  Li3C6H607+4HaO  (281.92). 
Preserve  it  in  air-tight  containers. 
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Preparation. — The  process  formerly  official  may  be  usefully  em- 
ployed in  making  this  salt : 

Take  of  lithium  carbonate  100  grains;  citric  acid,  in  crystals,  200 
grains;  distilled  water  2  fl.  oz.  Dissolve  the  citric  acid  in  the  water 
gently  heated,  and  to  the  solution  gradually  add  the  lithium  carbonate 
until  perfectly  dissolved,  heating  the  solution  so  long  as  effervescence 
is  produced.  Evaporate,  by  means  of  a  steam-  or  sand-bath,  to  a  viscid 
consistence,  dry  the  residue  in  an  oven,  at  a  temperature  of  about 
115.5°  C.  (240°  F.),  then  rapidly  pulverize  it,  and  preserve  the  powder 
in  a  well-stoppered  bottle. 

3LiaC03  +  2H3C6H507  =  2Li3C6H507  +  3H20  +  3COa 

Lithium  Citric  Acid  Lithium  Citrate  Water  Carbon 

Carbonate  Dioxide 

Official  Description. — It  occurs  as  a  white  powder,  or  in  the  granular  form.  It  is 
deliquescent  on  exposure  to  moist  air  and  loses  its  water  of  crystallization  when  heated 
to  150°  C.  (302°  F.). 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  cooling,  faintly  alkaline  taste. 
An  aqueous  solution  of  the  salt  (1  in  20)  is  faintly  alkaline  to  litmus  but  is  not  reddened 
by  one  drop  of  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Lithium  Citrate  dissolves  in  1.4  mils  of  water  at  25°  C. 
(77°  F.);  very  slightly  soluble  in  alcohol. 

Tests  for  identity. — At  a  red  heat  the  salt  chars,  emits  inflammable  vapors  having  a 
pungent  odor,  and  finally  leaves  a  black  residue  of  lithium  carbonate  mixed  with  carbon. 
It  imparts  a  crimson  color  to  a  non-luminous  flame. 

Boil  an  aqueous  solution  of  Lithium  Citrate  (1  in  20)  with  an  equal  volume  of  calcium 
chloride  T.S.;  a  white  precipitate  forms. 

Impurities  and  Tests  for  Impurities. — Other  Alkalies. — Treat  the  residue  obtained  by 
igniting  0.4  Gm.  of  the  salt  at  a  red  heat  with  a  slight  excess  of  diluted  hydrochloric  acid, 
filter,  wash  the  residue  with  distilled  water,  evaporate  the  filtrate  and  washings  almost 
to  dryness  on  a  water  bath,  in  a  flat-bottomed  flask  of  50  mils  capacity,  add  10  mils  of 
amyl  alcohol  and  cautiously  heat  the  mixture  until  the  lower  aqueous  layer  has  evapo- 
rated. Then  add  3  drops  of  hydrochloric  acid  and  boil  the  solution  for  three  minutes. 
The  resulting  insoluble  residue,  if  anv,  when  collected  on  a  filter,  washed  with  amyl 
alcohol  and  dried  at  110°  C.  (230°  F.),  weighs  not  more  than  0.004  Gm.  The  removal 
of  the  water  from  the  amyl  alcohol  mixture  is  facilitated  by  passing  a  current  of  air 
through  the  hot  eolution. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see 
U.  S.  P.,  Test  No.  6,  Chapter  LXII).  It  shows  not  less  than  98.5  per  cent,  of  Li3C6H507 
+4H20. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  to  0.04699  Gm.  of 
Li3C6H507+4Ho0.  Each  gramme  of  Lithium  Citrate  corresponds  to  not  less  than  21 
mils  of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparations. — Elixir  Lithii  Citratis;  Sal  Lithii  Citratis  Effervescens;  Sal 
Vichyanum  Factitium  Effervescens  cum  Lithio. 

Uses. — Lithium  citrate  is  used  for  the  same  purpose  as  lithium  car- 
bonate; it  is  more  soluble  than  the  latter.  The  dose  is  from  five  to 
twenty  grains  (0.32  to  1.3  Gm.). 


SAL   LITHII   CITRATIS   EFFERVESCENS.    N.  F.     Effervescent   Salt   of 

Lithium   Citrate 

(U.S.  P.  VIII.) 

[Sal  Lith.  CiL  Eff.] 

Metrio  Old  form 

Lithium  Citrate 50  Qm.  l  oi.  »t. 

Sodium  Bicarbonate,  dried  and  powdered 570  Qm.  11  oi.  av.  175  gr 

Tartaric  Acid,  dried  and  powdered 300  Qm.  6  oi.  av 

Citric  Acid,  uneffloresced  crystals 195  Qm.  3  oi.  av.  394  gr. 


To  make  about 1  000  Qm.  20  o».  av 
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Prepare  an  effervescent  salt  as  directed  in  the  National  Formulary 
General  Process  (see  page  265). 

Uses. — This  salt  forms  a  pleasant  mode  of  administering  a  lithium 
salt;  the  dose  is  one  to  two  drachms  (4  to  8  Gm.). 


LITHII   SALICYLAS.      N.  F.     Lithium  Salicylate 

(U.S.P.  VIII) 

It  contains,  when  dried  to  constant  weight  at  120°  C.  (248°  F.),  not 
less  than  98.5  per  cent,  of  LiC7H503  (143.98).  Preserve  it  in  well- 
closed  containers,  protected  from  heat  and  light. 

Preparation. — This  salt  may  be  prepared  by  adding  60  grains  of 
lithium  carbonate  to  1  fluidounce  of  distilled  water  and  heating  the 
mixture  to  boiling,  then  adding  220  grains  of  salicylic  acid  and  con- 
tinuing the  heat  until  effervescence  ceases,  filtering,  and  evaporating. 

Li2C03  +  2HC7H503  =  2LiC7H503  +  H20  +  COa 

Lithium  Salicylic  Acid  Lithium  Water        Carbon 

Carbonate  Salicylate  Dioxide 

Official  Description. — A  white  or  grayish-white  powder;  deliquescent  in  a  moist 
atmosphere. 

Odor,  Taste,  and  Reaction. — Odorless;  taste  sweetish.  An  aqueous  solution  of  the 
salt  (1  in  20)  is  neutral  or  slightly  acid  to  litmus. 

Solubility. — It  is  very  soluble  in  water  or  alcohol. 

Tests  for  Identity. — When  heated,  the  salt  is  decomposed,  emitting  the  odor  of  phenol 
and  finally  leaving  a  residue  of  lithium  carbonate  and  carbon.  It  imparts  a  crimson 
color  to  a  non-luminous  flame.  Copper  sulphate  T.S.  added  to  an  aqueous  solution  of 
the  salt  (1  in  20)  produces  a  bright  green  color. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  an  excess  of  an  aqueous  solution  of  the  salt 
(1  in  4) ;  a  deep  red  color  is  produced.  In  a  dilute  solution  of  the  salt  (1  in  100)  ferric 
chloride  T.S.  produces  a  deep  violet-blue  color. 

Hydrochloric  acid  added  to  an  aqueous  solution  of  the  salt  (1  in  20)  produces  a  volu- 
minous white  precipitate  of  salicylic  acid. 

Impurities  and  Tests  for  Impurities. — Iron  and  Organic  Coloring  Matter. — An  aqueous 
solution  of  the  salt  (1  in  20),  when  freshly  made,  is  colorless,  and 

Carbonate. — The  solution  does  not  effervesce  upon  the  addition  of  diluted  acids. 

Other  Alkalies. — Dissolve  0.7  Gm.  of  the  salt  in  10  mils  of  distilled  water,  add  an 
excess  of  hydrochloric  acid  and  filter.  Evaporate  the  filtrate  almost  to  dryness  on  a 
water  bath,  in  a  50-mil  Erlenmeyer  flask,  and  then  add  10  mils  of  amyl  alcohol  and 
cautiously  heat  until  the;  lower  aqueous  layer  is  evaporated;  then  add  three  drops  of 
hydrochloric  acid  and  boil  the  liquid  for  throe  minutes;  the  insoluble  residue  weighs 
not  more  than  0.005  Gm.  (The  removal  of  the  water  from  the  amyl  alcohol  mixture 
is  facilitated  by  passing  a  current  of  air  through  the  hot  solution.) 

Heavy  Metals. — Dissolve  1  Gm.  of  the  salt  in  50  mils  of  distilled  water,  precipitate 
the  salicylic  acid  by  the  addition  of  a  slight  excess  of  hydrochloric  acid  and  filter;  the 
filtrate  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXH). 

Assay. — Incinerate  in  a  porcelain  crucible  about  2  Gm.  of  Lithium  Salicylate,  pre- 
viously dried  to  constant  weight  at  120°  ('.  (24N°  P.)  and  accurately  weighed,  and  pro- 
Oeed  BS  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see  V.  S.  P.,  Test  No.  6, 
Chapter  LX1I).     It  shows,  in  the  dried  salt,  not  less  than  '.is. 5  per  cent,  of  LiC7H503. 

Each  rnil  of  half-normal  sulphuric  acid  Y.S.  used  corresponds  to  0.07199  Gm.  of 
LiC^HftO*  Each  gramme  of  Lithium  Salicylate,  previously  dried  at  120°  C.  (248°  P.), 
corresponds  to  not,  less  than  1.5.7  mils  of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparation.— Elixir  Eithii  Citratis. 

Uses. — This  salicylate  is  used,  like  sodium  salicylate,  for  rhcuma- 
ti-ni  and  gout;  it  is  given  in  doses  of  fifteen  to  forty  grains  (1  to  2.6 
Gm.). 


QUESTIONS  781 

QUESTIONS  ON  THE  LITHIUM  SALTS 

What  salts  do  the  lithium  salts  resemble?    How  is  lithium  obtained?     (See  page 

776.) 
What  is  its  specific  gravity?    What  is  its  valence? 
What  are  the  tests  for  lithium  salts? 
Lithium  bromide — Give  formula  in  symbols. 
In  what  various  ways  may  this  salt  be  made?    Describe  appearance,  odor,  taste, 

chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected?  Iodide;  bromate;  chloride;  sulphate; 

other  alkalies;  heavy  metals. 
For  what  is  it  used  and  what  is  the  dose? 

Lithium  carbonate — Give  formula  in  symbols.     How  may  it  be  prepared?     De- 
scribe appearance,  odor,  taste,  and  chemical  reaction.    What  is  its  use  and 

dose? 
Lithium  citrate — Give  formula  in  symbols  and  molecular  weight. 
What  is  the  process  for  making  it  which  was  formerly  official? 
Give  rationale  of  process.     Describe  odor,  taste,  chemical  reaction,  and  solubility. 
Give  the  tests  for  identity  and  impurities.    What  is  its  use  and  dose? 
What  is  the  official  Latin  name  of  effervescent  hthium  citrate? 
Give  its  formula  and  mode  of  preparation  and  dose. 
Lithium  salicylate — Give  formula  in  symbols. 
How  may  it  be  prepared?    Describe  rationale  of  process.    Describe  appearance, 

odor,  taste,  chemical  reaction,  and  solubility.    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected?   Iron  and  organic  coloring  matter; 

carbonate;  other  alkalies;  heavy  metals. 
For  what  is  it  used  and  what  is  the  dose? 


CHAPTER  XLI 

AMMONIUM 

The  ammonium  salts  resemble  those  of  the  alkali  metals  so  closely 
in  their  physical  and  chemical  properties  that  they  are  appropriately 
considered  in  this  place. 

The  metal  ammonium  has  not  yet  been  isolated  in  the  free  state,  so 
that  its  appearance  cannot  be  described.  An  ammonium  amalgam  is 
known,  however,  and  is  made  by  dissolving  potassium  in  mercury  and 
adding  a  strong  solution  of  ammonium  chloride  to  it.  It  is  a  spongy, 
metallic  substance,  which  easily  decomposes  into  ammonia,  mercury, 
and  hydrogen. 

Tests  for  Ammonium  Salts 

1.  At  high  temperatures   ammonium   compounds  are  volatilized. 

2.  When  heated  with  sodium,  potassium,  or  calcium  hydroxide,  the 
odor  of  ammonia  is  evolved;  the  latter  restores  the  color  of  reddened 
litmus  paper,  and  darkens  the  blue  color  of  paper  moistened  with 
solution  of  copper  sulphate.  Ammonia  forms  a  white  cloud  with  vapor 
of  hydrochloric  acid. 

3.  Solution  of  platinic  chloride,  with  a  few  drops  of  hydrochloric 
acid,  if  added  to  a  solution  of  an  ammonium  salt,  produces  a  yellow 
precipitate. 

4.  Ammonium  salts  are  mostly  colorless,  and  generally  very  soluble 
in  water. 

5.  Chloroplatinic  acid  gives  with  ammonium  salts  a  yellow  crystal- 
line precipitate  of  ammonium  chloroplatinate,  only  slightly  soluble 
in  water. 

P.  and  N.  F.  Salts  of  Ammonium 

Composition  and  1'reparntion 
Ry  dissolving  benzoic  arid  in  ammonia  water 
By  adding  ammonia  water  gradually  to  bromine  under  water 
By  subliming  a  mixture  of  ammonium  chloride  and  calcium  car- 
bonate 
By   subliming   a   mixture   of   ammonium   sulphate   and   sodium 

chloride 
By  mixing  solutions  of  potassium  iodide  and  ammonium  sulphate 
By  neutralising  ammonia  water  with  BsJioylic  acid 
By  passing  ammonia  gas  into  monohydrated  Valeria  add 
By  passing  ammonia  gas  into  hypophosphorous  arid,  e\ 

ing  and  crystallising 
Bv  evaporating  a  solution  of  phosphoric  acid  with  a  slight 


U.S. 


Official  Name 
Ammonii  Benzoas,  U.  S 
Bromidum,  U.  S.  P. 
Carbonas,  U.  S.  P. 

Chloridum,  U.  S.  P. 

Iodidum,  U.  S.  P. 
S.  P. 
Valeras,  U.  8.  P. 

Ilypophosphis,  N.  F. 


Phosphas,  N.F. 


exec- 1  ol  ammonia 
Unofficial  Salts  and  Preparations  of  Ammonium 


Ammonii  Arsenas,  (NH412UASO4 
Ammonium  Arsenate 

Ammonii  Bicarbonas,  NH4IICO3 
Ammonium  Bicarbona 

Ammonii  Boras.  L'  NII,iHllr2<l4)  -t:ill2<' 

Ammonium  Borate 
Ammonii  Carbonas  Pyro-oleosui 

ileous  Ammonium  Carbonate 

B4)sCsHa07+3HaO 
Ammonium  Cati 

Ammonii  Dlehromaa,  <SU^2^'r2f)l 

kmmonium  I  bichromate 
Ammonii  et  Ferri  Chloridum 

Ammonium  and  Iron  Chloride 

7v_» 


Saturate  a  concentrated  solution  of  arsenic  triox- 

ide  wiili  ammonia  water  and  allow  it  to  evapo- 
rate spontaneously 

Treat  I  Qm  powdered  ammonium  carbonate  with 
2  0m.  water,  and  decani  the  liquid)  the  residue 
being  the  bicarbonate 

I  trie  a<id  i'i  '!  Cm.  warm  ammo- 

nia water,  -p    it    tl  960,  and  allow  to  COOl  slowly 

[ncorpi 

bonate  with  I  On    ethereal  animal  oU 
D        re  1  Qm  citric  acid  in  water,  add  sufficient 

ammonia   water   to  neutralize,   filter,   . 

t rate,  and  crystallise 
Add  chromium  t ri- ■>■•  I.   to  ammonia  water,  nm- 

alli/e 

Mix  3  d  onium  chloride  with  !»  Cm. 

solution  of  ferric  chloride,  and  . 

dryness  with  constant  stirring 
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Unofficial  Salts  and  Preparations  of  Ammonium — Continued 

Ammonii  ct  Potassii  Tartras  Add  ammonium  carbonate  to  a  hot  solution  of 

Ammonium  and  Potassium  Tartrate  acid  potassium  tartrate  until  neutralized,  evap- 

orate, and  crystallize 
Ammonii  Formas,  NH4CHO2  Neutralize    formic    acid    with    ammonia    water, 

Ammonium  Formate  evaporate,  and  crystallize 

Ammonii  Fluoridum,  NH4F  Saturate  hydrofluoric  acid  with  ammonia  water 

Ammonium  Fluoride 
Ammonii  Nitras,  NH4NO3  Treat  ammonium  carbonate  with  nitric  acid 

Ammonium  Nitrate 
Ammonii  Nitris,  NH4NO2  Add  a  solution  of  ammonium  chloride  to  one  of 

Ammonium  Nitrite  silver  nitrate,  and  evaporate  the  clear  solution 

over  sulphuric  acid  to  dryness 
Ammonii  Sulphas,  (NH4)2S04  By   saturating    gas    liquor    with    sulphuric    acid 

Ammonium  Sulphate  and  crystallizing 

Ammonii  Sulphis,  NH4HSO3  Pass  sulphurous  acid  into  an  alcoholic  solution 

Ammonium  Sulphite  of  ammonia,  and  collect  the  precipitate 

Ammonii  Sulphocyanidum,  NH4CNS  Dissolve  carbon  disulphide  in  alcohol,  and  heat 

Ammonium  Sulphocyunide '  in   the   presence    of   ammonia    water.     Lastly, 

concentrate  and  crystallize. 
Spiritus  Ammoniae,  U.  S.  P.  VIII  A  10  per  cent,  alcoholic  solution  of  NH3,  prepared 

Spirit  of  Ammonia  by  heating  stronger  ammonia  water  to  a  tem- 

perature not  exceeding  60°  C.  (140°  F.)  in  a 
flask,  connected  with  a  well-cooled  glass  con- 
denser, leading  the  vapor  to  the  bottom  of  a 
vessel  containing  alcohol,  and  adjusting  the 
strength  of  the  spirit  by  assay 

AQUA  AMMONITE.  U.S.     Ammonia  Water 
[Aq.   Ammon.] 

An  aqueous  solution  of  ammonia  [NH3  =  17.03]  containing  not  less 
than  9,5  per  cent,  nor  more  than  10.5  per  cent,  by  weight  of  NH3. 
This  solution  deteriorates  on  keeping,  and  must  be  tested  frequently. 
Preserve  it  in  a  cool  place  in  glass-stoppered  bottles  made  of  hard  glass 
free  from  lead. 

Preparation. — This  useful  liquid  is  rarely  prepared  by  the  pharma- 
cist, for  the  reason  that  it  can  be  made  more  economically  by  the 
manufacturer.  A  former  official  process  directed  that  it  be  made  by 
mixing  and  heating  ammonium  chloride  with  milk  of  lime  in  a  re- 
tort, collecting  the  distillate  beneath  the  surface  of  distilled  water 
contained  in  the  receiver;  the  reaction  was  as  follows: 

2NH4C1  +  Ca(OH)2  =  2NH3  +  CaCl2  +  2H20 

Ammonium  Calcium  Ammonia        Calcium  Water 

Chloride  Hydroxide  Chloride 

The  manufacturer,  however,  rarely  uses  ammonium  chloride;  the 
sulphate  is  cheaper,  and  it  is  employed  instead.  But  upon  the  large 
scale  the  ammonia  liquor  obtained  from  gas  works  is  used  directly  as 
the  source,  being  mixed  with  milk  of  lime  and  heated;  the  gaseous 
Ammonia  is  then  passed  through  a  series  of  tubes  filled  with  charcoal, 
which  retain  the  empyreumatic  products.  If  the  tubes  are  long 
enough,  and  sufficient  charcoal  is  employed,  a  pure  product  is  assured; 
but  much  of  the  commercial  ammonia  water  is  empyreumatic  through 
defective  purification.  Ammonia  is  also  produced  in  enormous 
quantities  by  synthetic  methods,  either  by  the  direct  union  of  atmos- 
pheric nitrogen  and  hydrogen,  by  passing  the  mixture  over  a 
catalytic  agent,  at  a  temperature  between  500°  and  700°  C,  (932°- 
1292°  F.)  and  under  a  pressure  of  two  hundred  atmospheres,  or  else 
from  cyanamide  or  nitrides. 

Official  Description. — A  colorless,  transparent  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  very  pungent  characteristic  odor,  a  caustic, 

alkaline  taste  and  is  Btrongly  alkaline  to  litmus. 
Specific  Gravity.— About  0/J5S  at  25°  C.  (77°  F.). 
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Test  lor  Identity. — Dense  white  fumes  are  produced  on  bringing  a  glass  rod,  dipped 
iDto  hydrochloric  acid,  near  the  surface  of  Ammonia  Water. 

Impurities  and  Tests  for  Impurities. — Oxidizable  and  Empyreumatic  Substances. — 
Add  0.1  mil  of  tenth-normal  potassium  permanganate  V.S.  to  10  mils  of  Ammonia 
Water,  which  has  been  slightly  supersaturated  with  diluted  sulphuric  acid;  the  pink 
color  is  not  completely  destroyed  within  ten  minutes. 

Heavy  Metals. — When  neutralized  and  made  slightly  acid  with  hydrochloric  acid, 
10  mils  of  Ammonia  Water  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Twenty-five  mils  of  Ammonia  Water,  when  evaporated  to  dryness  in  a  platinum  or 
porcelain  dish  and  heated  to  constant  weight  at  120°  C.  (248°  F.),  leaves  not  more 
than  0.005  Gm.  of  residue. 

Assay. — Pour  about  5  mils  of  Ammonia  Water  into  a  tared,  stoppered  weighing- 
bottle  containing  about  10  mils  of  distilled  water  and  weigh  accurately.  Dilute  the 
liquid  with  50  mils  of  distilled  water  and  titrate  with  normal  sulphuric  acid  V.S.,  using 
litmus  or  methyl  orange  T.S.  as  indicator.  It  shows  not  less  than  9.5  per  cent,  nor  more 
than  10.5  per  cent.,  by  weight,  of  NH3. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.01703  Gm.  of  NH3. 
Each  gramme  of  Ammonia  Water  corresponds  to  not  less  than  5.57  mils  nor  more  than 
6.16  mils  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparations. — Linimentum  Ammoniae;  Spiritus  Ammoniae  Aromaticua. 

N.  F.  Preparations. — Elixir  Ammoniae  Valeratis;  Linimentum  Ammonii  Iodidi; 
Linimentum  Opii  Compositum ;  Linimentum  Saponato-Camphoratum ;  Liquor  Am- 
monii Citratis;  Spiritus  Ammonii  Anisatus;  Tinctura  Ergotae  Ammoniata. 

Uses. — Pharmaceutical^,  ammonia  water  is  frequently  used  to  pre- 
cipitate iron  salts  by  combining  with  the  acid  radicals,  ferric  hydroxide 
being  thrown  down.  Its  advantage  over  the  fixed  alkalies  consists  in 
its  volatility,  any  excess  being  readily  detected  by  the  odor.  It  is 
largely  used  for  cleaning  fabrics.  The  strength  technically  known  as 
"Aqua  Ammonia?  F.  F.  F.,"  or  "20°  Ammonia,"  is  employed  most 
frequently  in  the  arts;  the  latter  may  be  diluted  with  water,  according 
to  the  formula  given  on  page  102,  if  it  is  desirable  to  make  official 
ammonia  water  from  it.  In  round  numbers,  three  parts  of  20°  am- 
monia water  requires  two  parts  of  water  to  reduce  it  to  the  strength 
of  official  ammonia  water.  This  is  one  of  the  few  instances  where  the 
Baume'  hydrometer  degrees  are  yet  used  commercially  in  designating 
the  strength  of  liquids.  In  addition  to  the  "20°  Ammonia,"  which 
represents  about  17.5  per  cent,  of  NH3,  a  "16°  Ammonia,"  which 
corresponds  to  the  official  10  per  cent.  Ammonia  water,  and  "26° 
Ammonia,"  which  represents  the  U.  S.  P.  Stronger  Ammonia  Water, 
are  used  technically  and  are  commercial  terms.  Ammonia  water  is 
rarely  used  internally,  the  aromatic  spirit  being  preferred.  The  dose 
is  ten  to  twenty  minims  (0.6  to  1.2  mils),  largely  diluted.  Externally, 
it  is  caustic  and  stimulating.  Its  old  name  is  Spi7-its  of  Hartshorn, 
but  it  is  desirable  to  supplant  such  names,  and  use  those  which 
are  modern;  the  name  ammonia  is  thoroughly  established  by  com- 
mon usage. 

AQUA  AMMONI/E  FORTIOR.  U.  S.     Stronger  Ammonia  Water 
[Aq.   Ammon.   Fort.] 

An  aqueous  solution  of  ammonia  [NH3=  17.03]  containing  not  less 
than  27  per  cent,  nor  more  than  29  per  cent.,  by  weight,  of  NH3.  This 
solution  deteriorates  on  keeping,  and  must  be  tested  frequently.  Pre- 
serve it  in  a  cool  place  in  partially  filled,  strong,  glass-stoppered  bottles 
made  of  hard  glass  free  from  lead.  Great  caution  should  be  used  in 
handling  this  liquid. 

Preparation. — Stranger  ammonia  water  is  prepared  in  the  same 
way  that  ammonia  water  is,  the  only  difference  between  the  two 
solutions  being  that  of  relative  strength. 
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Official  Description. — A  colorless,  transparent  liquid. 

Odor,  Taste,  and  Reaction. — It  has  an  excessively  pungent,  characteristic  odor  and 
a  very  caustic  and  alkaline  taste.  Stronger  Ammonia  Water  must  never  be  touted  urdett 
greatly  diluted.     Stronger  Ammonia  Water  is  strongly  alkaline  to  litmus. 

Specific  Oravity.— About  0.897  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Impurities. — Stronger  Ammonia  Water,  when  diluted  with 
twice  its  volume  of  distilled  water,  responds  to  the  tests  for  identity  and  purity  under 
Aqua  Ammonia. 

Assay. — Pour  about  2  mils  of  Stronger  Ammonia  Water  into  a  tared  flask  containing 
about  50  mils  of  distilled  water,  weigh  accurately,  and  titrate  with  normal  sulphuric 
acid  V.S.,  using  litmus  or  methyl  orange  T.S.  as  indicator.  It  shows  not  less  than 
27  per  cent,  nor  more  than  29  per  cent.,  by  weight,  of  NH3. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.01703  Gm.  of  NH3. 
Each  gramme  of  Stronger  Ammonia  Water  corresponds  to  not  less  than  15.8  mila  nor 
more  than  17  mils  of  normal  sulphuric  acid  V.S. 

N.  F.  Preparation. — Lotio  Ammoniacalis  Camphorata. 

Uses. — This  liquid  is  used  externally  as  a  caustic  and  vesicant, 
and  for  making  ammonia  water  by  dilution  and  in  the  preparation 
of  the  petroxolins  of  the  N.  F.,  where  it  forms  an  ammonium  oleate, 
and  in  making  Decolorized  Tincture  of  Iodine,  also  in  spirit  of  ammonia. 
It  is  too  strong  for  internal  administration. 

SPIRITUS  AMMONI/E  AROMATICUS.     U.  S.     Aromatic  Spirit  of 

Ammonia 
[Sp.  Ammon.  Arom.] 

For  the  details  of  the  formula  see  page  386. 

Official  Description. — A  nearly  colorless  liquid  when  freshly  prepared,  but  gradually 
acquiring  a  yellow  color. 

Odor  and  Taste. — It  has  the  pungent  odor  and  taste  of  ammonia. 
Specific  Gravity.— About  0.900  at  25°  C.  (77°  F.). 

Uses. — This  is  a  very  valuable  and  largely  used  antacid  and  stimu- 
lant. The  dose  is  from  twenty  to  sixty  minims  (1.2  to  4  mils),  largely 
diluted  with  water. 

LIQUOR  AMMONII   ACETATIS.  U.  S.     Solution   of  Ammonium  Acetate 
[Liq.  Ammon.  Acet. — Spirit  of  Mindererus] 

An  aqueous  solution  containing  not  less  than  7  per  cent,  of  NH4CaH3Oa 
(77.07),  with  small  amounts  of  acetic  and  carbonic  acid. 

Metric  Old  form 

Ammonium  Carbonate 5  Qm.  365  grains 

Diluted  Acetic  Acid 1 00  mils  16  fl.  ot. 

Add  the  ammonium  carbonate  (which  must  be  in  hard,  translucent 
pieces)  gradually  to  the  cold  diluted  acetic  acid,  and  stir  until  it  is 
dissolved. 

This  preparation  must  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Solution  of  Ammonium  Acetate  may  also  be  prepared  in  the  follow- 
ing manner: 

Metric  Old  farm 

Ammonium  Carbonate 10  Om.  l  01.  av.  203  gr. 

Acetic  Acid  (36  to  37  per  cent.) 34  mils  5  fl.  01.    211  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 200  mils  2  pint* 

Dissolve  the  ammonium  carbonate    in  sufficient   distilled  water  to 
make  100  mils  [old  form  1  pint],  and  filter  the  solution.    To  the  acetic 
50 
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acid  add  enough  distilled  water  to  make  100  mils  [old  form  1  pint]. 
Keep  the  solutions  in  separate,  well-stoppered  bottles,  and,  when  Solu- 
tion of  Ammonium  Acetate  is  to  be  dispensed,  measure  equal  quanti- 
ties of  each  solution  and  mix  them. 

The  reaction  involved  in  this  process  depends  upon  the  decom- 
position of  the  ammonium  carbonate  with  acetic  acid;  the  free  car- 
bonic acid  is  a  desirable  addition  to  the  solution,  which  should  be 
dispensed  with  a  moderate  amount  in  solution. 

NH4HC03.NH4NH2C02  +  3HC2H3Oa  =  3NH4C2H302  + 

Acid  Ammonium  Carbonate  Acetic  Acid  Ammonium  Acetate 

and  Carbamate 

2C02  +  H20 

Carbon  Dioxide     Water 

It  will  be  found  in  practice  that  the  last  formula  is  much  more 
satisfactory  than  the  first.  The  solutions  keep  well,  and  it  is  very- 
convenient  to  mix  them  at  the  time  of  dispensing,  and  thus  always  be 
enabled  to  send  out  a  fresh  preparation,  which  retains  sufficient  car- 
bonic acid  to  be  agreeable  to  the  patient. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — It  is  free  from  empyreumatic  odor  and  has  a  mildly 
saline,  acidulous  taste,  and  an  acid  reaction. 

Tests  for  Identity. — It  is  volatile  when  heated. 

Impurities  and  Tests  for  Impurities. — Not  more  than  0.003  Gm.  of  ash  remains  on 
evaporating  20  mils  of  the  Solution  and  igniting  the  residue. 

When  Solution  of  Ammonium  Acetate  is  heated  with  potassium  hydroxide  T.S., 
ammonia  is  evolved. 

Add  1  mil  each  of  sulphuric  acid  and  alcohol  to  5  mils  of  the  Solution  and  boil  the 
mixture;  ethyl  acetate  is  formed,  recognizable  by  its  odor. 

Assay. — Dilute  about  25  mils  of  Solution  of  Ammonium  Acetate,  accurately  weighed, 
with  100  mils  of  distilled  water,  transfer  it  to  a  distilling  flask,  render  it  alkaline  with 
potassium  hydroxide  T.S.  and  distil  the  liquid  until  all  of  the  ammonia  has  been  driven 
over  (about  100  mils  of  distillate),  receiving  the  distillate  tinder  the  surface  of  50  mils 
of  normal  sulphuric  acid  V.S.  contained  in  a  flask.  Then  titrate  with  normal  potassium 
hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.    It  shows  not  less  than  7  per  cent. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.07707  Gm.  of 
NTT1r'.3TT3n3.  Each  gramme  of  Solution  of  Ammonium  Acetate  corresponds  to  not 
less  than  0.91  mil  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparation. — Liquor  Ferri  et  Ammonii  Acetatis. 

Uses. — This  solution  is  used  as  a  diaphoretic  and  diuretic,  in  the 
dose  of  half  a  nuidounce  (15  mils). 


AMMONII   BENZOAS.       U.  S.      Ammonium   Benzoate 
[Ammon.   Benz.] 

It  contains,  when  dried  for  twenty-four  hours  in  a  desiccator  over 
sulphuric  ."id,  not  less  than  (.)S  per  cent,  of  N 1 1  ,<  Mis*  >2  or  C6H8. 
cuoMI,  (139.08).     Preserve  il   m  well-closed  containers  in  a  cool 

place. 

Preparation.—  This  Bait  may  be  advantageously  prepared  by  a 
former  official  process,  which  is  :is  follows: 

Take  of  benzoic  acid  180  grains;  ammonia  water,  V/i  fl.  oz.,  or 
b  -uilicient  quantity;  distilled  water,  4  fl.  oz.     Dissolve  the  acid  in 

:;'  ,  tl.  oz.  of  thfl  .•munonia  water,  previously  mixed  with  the  distilled 
water;  evaporate   with  a  gentle  heat,   occasionally  adding  ammonia 
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water,  if  necessary,  to  maintain  a  slight  excess  of  the  alkali;  then  set 
aside  to  crystallize,  and  dry  the  crystals  without  heat. 

The  process  is  one  of  direct  combination,  the  reaction  being  as 
follows : 

HC7H5Oa  +  NH40H  =  NH4C7H.,Oa  +  H20 

Benzoic  Ammonia  Ammonium  Water 

Acid  Water  Benzoate 

The  object  of  retaining  an  excess  of  alkali  in  the  process  is  to  pre- 
vent the  formation  of  the  acid  benzoate,  which  is  less  soluble  than 
the  official  salt. 

Official  Description. — Thin,  white,  laminar  crystals  or  a  crystalline  powder;  gradually 
losing  ammonia  on  exposure  to  air. 

Odor,  Taste,  and  Reaction. — It  is  odorless  or  has  a  slight  odor  of  benzoic  acid,  a 
saline,  bitter,  afterwards  slightly  acrid  taste.  An  aqueous  solution  of  the  salt  (1  in  20) 
is  neutral  or  not  more  than  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Ammonium  Benzoate  dissolves  in  about  10  mils  of  water, 
35.5  mils  of  alcohol,  and  about  8  mils  of  glycerin  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  strongly  heated  it  evolves  ammonia  and  benzoic  acid,  and 
is  finally  volatilized,  leaving  not  more  than  0.05  per  cent,  of  ash. 

An  aqueous  solution  of  Ammonium  Benzoate  (1  in  10)  yields  with  ferric  chloride 
T.S.  a  pink  precipitate,  and  when  such  a  solution  is  gently  heated  with  potassium  hydrox- 
ide T.S.,  ammonia  is  evolved. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Acidulate  lOmils  of  an  aqueous 
solution  of  the  salt  (1  in  50)  with  hydrochloric  acid  and  filter  it;  the  filtrate  does  not 
respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Ammonium  Benzoate,  previously  dried  for  twenty- 
four  hours  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  10  mils  of 
distilled  water  in  a  separator.  Add  to  the  solution  5  mils  of  diluted  sulphuric  acid,  and 
extract  the  liberated  benzoic  acid  by  shaking  out  with  3  successive  portions  of  25,  15 
and  10  mils  respectively  of  chloroform,  passing  the  chloroform  solution  through  a  filter 
previously  moistened  with  chloroform  and  removing  any  benzoic  acid  adhering  to  the 
stem  of  the  funnel  with  a  few  mils  of  chloroform.  Evaporate  the  chloroform  solution  at 
a  low  temperature,  preferably  spontaneously,  to  about  5  mils,  add  25  mils  of  diluted 
alcohol  which  has  been  previously  neutralized  with  tenth-normal  potassium  hydroxide 
V.S.,  phenolphthalein  T.S.  being  used  as  indicator,  and  titrate  this  solution  with  tenth- 
normal barium  hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows,  in 
the  dried  salt,  not  less  than  98  per  cent,  of  NH4C7H5O2. 

Each  mil  of  tenth-normal  barium  hydroxide  V.S.  corresponds  to  0.013908  Gm.  of 
NH4C7H5O2.  Each  gramme  of  Ammonium  Benzoate,  previously  dried,  corresponds 
to  not  less  than  70.5  mils  of  tenth-normal  barium  hydroxide  V.S. 

Uses. — Ammonium  benzoate  is  used  as  a  diuretic,  in  doses  of 
five  to  twenty  grains  (0.32  to  1.3  Gm.). 


AMMONII   BROMIDUM.       U.S.      Ammonium   Bromide 
[Ammon.   Brom.] 

It  contains,  when  dried  to  constant  weigh!  at  100°  C.  (212°  F.),  no! 
less  than  98.5  per  cent,  of  NH4Br  (97.90).  Preserve  it  in  well-dosed 
containers. 

Preparation. — Several  methods  have  boon  employed  in  making 
this  salt:  1.  By  double  decomposition  between  solutions  of  ammo- 
nium sulphate  and  potassium  bromide,  alcohol  being  added  to  separate 
the  ammonium  bromide.  2.  By  adding  ammonia  water  to  a  solution 
of  ferrous  bromide.  3.  By  Pile's  process,  one  pound  o(  bromine  is 
poured  carefully  into  four  times  its  weight  of  distilled  water  in  a 
stone  jar,  then  about  one  quart  of  ammonia  water  is  added  m  /•//  grad- 
ually, a  fluidounce  at  a  time,  and  the  top  of  the  jar  covered  with  a 
glass  plate  when  vapors  arise;  when  all  the  ammonia  has  been  added, 
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and  the  solution  is  free  from  the  smell  of  bromine,  it  is  evaporated 
and  the  salt  granulated;  the  yield  is  about  twenty  ounces. 

6Br   +  8NH?   =    6NH4Br  +   N2 

Bromine  Ammonia  Ammonium  Nitrogen 

Bromide 

Official  Description. — Colorless,  transparent,  prismatic  crystals,  or  a  white,  crystalline 
or  granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  of  a  pungent,  saline  taste;  somewhat  hygro- 
scopic. An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral  or  not  more  than  slightly 
acid  to  litmus. 

Solubility. — One  Gm.  of  Ammonium  Bromide  dissolves  in  1.3  mils  of  water  and  in 
12  mils  of  alcohol  at  25°  C.  (77°  F.);  also  in  0.9  mil  of  boiling  water  and  1.2  mils  of 
boiling  alcohol. 

Tests  for  Identity. — When  heated,  Ammonium  Bromide  volatilizes  without  fusing. 

An  aqueous  solution  of  Ammonium  Bromide  when  gently  heated  with  potassium 
hydroxide  T.S.  evolves  ammonia. 

Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  a 
yellowish-white  precipitate,  insoluble  in  nitric  acid  or  in  a  moderate  excess  of  ammonia 
water. 

Impurities,  and  Tests  for  Impurities. — Add  2  mils  of  nitric  acid  to  about  2  Gm.  of  the 
salt  and  evaporate  the  mixture  to  dryness  in  a  porcelain  dish  on  a  water  bath  and  ignite 
the  residue;  it  yields  not  more  than  0.05  per  cent,  of  non-volatile  matter. 

Iodide. — Add  1  mil  of  chloroform  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in 
20)  and  cautiously  introduce  chlorine  water,  which  has  been  diluted  with  an  equal 
volume  of  distilled  water,  drop  by  drop  and  with  constant  agitation.  The  liberated 
bromine  dissolves  in  the  chloroform  and  imparts  to  it  a  yellow  or  orange  color,  which 
is  free  from  any  violet  tint. 

Bromate. — Drop  1  mil  of  diluted  sulphuric  acid  upon  about  1  Gm.  of  the  powdered 
salt;  no  yellow  color  appears  at  once. 

Iron. — A  blue  color  is  not  produced  at  once  on  adding  potassium  ferrocyanide  T.S. 
to  20  mils  of  an  aqueous  solution  of  the  salt  (1  in  250). 

Barium. — Add  1  mil  of  potassium  sulphate  T.S.  to  10  mils  of  an  aqueous  solution  of 
Ammonium  Bromide  (1  in  20),  acidulated  with  acetic  acid;  no  turbidity  is  produced 
immediately. 

Sulphate. — Under  similar  conditions  the  addition  of  barium  chloride  T.S.  produces 
no  turbidity. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  bromides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.4  Gm.  of  Ammonium  Bromide,  previously  dried  to  con- 
stant weight  at  100°  C.  (212°  F.)  and  accurately  weighed.  It  shows,  in  the  dried  salt, 
not  less  than  98.5  per  cent,  of  NH4Br. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  corresponds  to  0.009796  Gm.  of  NH4Br. 
Each  gramme  of  Ammonium  Bromide,  previously  dried,  corresponds  to  not  less  than 
100.5  mils  nor  more  than  103.4  mils  of  tenth-normal  silver  nitrate  V.S. 

N.  F.  Preparations. — Elixir  Ammonii  Bromidi;  Elixir  Trium  Bromidum;  Syrupus 
Bromidorum. 

Uses. — Ammonium  bromide  is  sometimes  preferred  to  potassium 
bromide  as  an  hypnotic  and  sedative;  it  is  asserted  that  it  floes  not 
produce  bromism.    The  dose  is  from  ten  to  sixty  grains  (0.65  to  4  Gm.). 


AMMONII   CARBONAS.   U.  S.      Ammonium  Carbonate 
[Ammon.   Carb.] 

It  consists  of  varying  proportions  of  a  mixture  of  acid  ammonium 
carbonate  [MI.IK  !Oa  =79.05]  and  ammonium  carbamate  [NH4NH2COa 
=  78.07],  and  yields  not  less  than  30  per  cent,  nor  more  than  32  per 
cent,  of  NH3.  Preserve  it  in  well-closed  containers  in  a  cool  place. 
For  medicinal  purposes,   use  only  the  translucent  portions. 

Preparation. — The  large  consumption  of  this  salt  of  ammonium 
has  led  to  several  methods  of  preparation.     The  one  which  is  most 
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used  at  present  is  the  dry  sublimation  of  ammonium  sulphate  with 
chalk  or  calcium  carbonate;  by  double  decomposition  calcium  sulphate 
and  ammonium  carbonate  are  produced. 

2(NH4)2S04  +  2CaC03  =  NH4HC08.NH4NHaCOa  +  H20  +  NH3  + 

Water         Ammonia 


Ammonium 

Calcium 

Acid  Ammonium  Carbonate 

Sulphate 

Carbonate 

and  Carbamate  (Official) 

2CaS04 

Calcium  Sulphate 

The  advantage  claimed  for  the  use  of  ammonium  sulphate  over 
ammonium  chloride  is  simply  that  of  greater  economy. 

Official  ammonium  carbonate  is,  chemically,  a  mixed  salt.  It  con- 
sists approximately  of  one  molecule  of  acid  ammonium  carbonate  or 
bicarbonate  and  one  of  ammonium  carbamate;  the  latter  may  be  re- 
garded as  ammonium  carbonate  minus  a  molecule  of  water.  If  ammo- 
nium carbamate  is  dissolved  in  water,  it  is  soon  changed  to  normal 
ammonium  carbonate. 

NH4NH2COa  +  H20  =  (NH4)2C03 

Ammonium  Water     Normal  Ammonium 

Carbamate  Carbonate 

Hence  an  aqueous  solution  of  commercial  ammonium  carbonate 
contains  both  the  neutral  and  acid  carbonates.  If  the  official  ammo- 
nium carbonate  is  exposed  to  the  air,  it  is  soon  changed  into  the  acid 
carbonate  or  bicarbonate,  through  loss  of  ammonia,  and  it  is  thus  de- 
preciated in  quality.  The  bicarbonate  may  be  converted  back  into 
the  carbonate  by  treating  it  with  ammonia  water.  This  fact  is  officially 
recognized  in  the  preparation  of  aromatic  spirit  of  ammonia,  and 
smelling  salts  is  frequently  made  by  coarsely  grinding  ammonium  car- 
bonate, placing  it  in  a  bottle,  adding  strong  ammonia  water  until  it  is 
saturated,  and  perfuming,  usually  with  oil  of  lavender.  The  reaction 
is  as  follows: 

NH4HCO3  +  NH3   =    (NH4)2C03 

Ammonium  Ammonia      Normal  Ammonium 

Bicarbonate  Carbonate 

The  principal  impurity  in  the  commercial  salt  is  empyreuma;  the 
U.  S.  P.  test  excludes  this. 

Official  Description. — White,  hard,  translucent,  striated  masses.  On  exposure  to  the 
air,  the  salt  loses  both  ammonia  and  carbon  dioxide,  becoming  opaque,  and  is  finally 
converted  into  friable,  porous  lumps,  or  a  white  powder. 

Odor,  Taste,  and  Reaction. — It  has  a  strong  odor  of  ammonia,  without  empyreuma, 
and  a  sharp,  ammoniacal  taste.  An  aqueous  solution  of  the  salt  (1  in  20)  effervesces 
with  acids,  and  is  alkaline  to  litmus. 

Tests  for  Identity. — When  heated,  Ammonium  Carbonate  is  volatilized,  without 
charring,  the  vapor  showing  a  strongly  alkaline  reaction  with  litmus;  not  more  than  U.05 
per  cent,  of  residue  remains. 

Solubility. — One  Gm.  of  Ammonium  Carbonate  dissolves  very  slowly  in  4  mils  of 
water  at  25°  C.  (77°  F.);  it  is  decomposed  by  hot  water,  with  the  elimination  of  carbon 
dioxide  and  ammonia.  By  prolonged  boiling  with  water  the  salt  is  completely  volatilized. 
Alcohol  dissolves  the  carbamate,  leaving  the  acid  carbonate. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  the 
salt  (1  in  50),  when  slightly  supersaturated  with  hydrochloric  acid,  does  not  respond  to 
the  Test  for  heavy  metals" (see  U.  S.  P.,  Test  No.'lJ.  Chapter  LXII). 

Sulphate. — Five  mils  of  a  similar  solution  is  not  immediately  affected  by  barium 
chloride  T.S. 

Thiosulphatc. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  on  the  addition 
of  a  slight  excess  of  silver  nitrate  T.S.  and  subsequent  supcrsaturation  with  nitric 
acid,  neither  assumes  a  brown  color. 
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Chloride. — Nor  becomes  more  than  slightly  opalescent  within  two  minutes. 

Empyreumatic  Matter. — On  slightly  supersaturating  an  aqueous  solution,  containing 
1  Gm.  of  the  salt,  with  nitric  acid,  and  then  evaporating  it  to  dryness  on  a  water  bath, 
a  colorless  and  odorless  residue  is  obtained. 

Assay. — Introduce  about  2  Gm.  of  unaltered,  translucent  Ammonium  Carbonate 
into  a  tared  weighing-bottle  containing  10  mils  of  distilled  water,  stopper,  weigh  accu- 
rately and  add  40  mils  of  distilled  water  and  50  mils  of  normal  sulphuric  acid  V.S.  and 
when  solution  is  effected  titrate  the  excess  of  acid  with  normal  potassium  hydroxide 
V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows  not  less  than  30  per  cent,  nor 
more  than  32  per  cent,  of  NH3. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.01703  Gm.  of  NH3. 
Each  gramme  of  Ammonium  Carbonate  corresponds  to  not  less  than  17.6  mils  nor 
more  than  18.8  mils  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparations. — Liquor  Ammonii  Acetatis;  Magma  Bismuthi;  Spiritus 
Ammonia?  Aromaticus. 

N.  F.  Preparations. — Liquor  Ferri  Salicylates;  Mistura  Pectoralis,  Stokes. 

Uses. — Ammonium  carbonate  is  a  stimulant  in  doses  of  three  to 
five  grains  (0.2  to  0.32  Gm.).  It  is  generally  administered  in  muci- 
laginous syrups.  It  is  frequently  used  as  a  leavening  agent  by  bakers 
and  by  them  is  often  called  "bakers'  ammonia." 

AMMONII  CHLORIDUM.      U.  S      Ammonium  Chloride 
[Ammon.   Chlor.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.), 
not  less  than  99.5  per  cent,  of  NH4C1  (53.50). 

Preparation. — Sal  ammoniac,  as  it  is  termed  commercially,  is  chiefly 
made  from  gas  liquor,  the  ammoniacal  liquid  obtained  from  gas  works 
during  the  destructive  distillation  of  the  coal.  The  ammonia  is  gen- 
erally neutralized  with  hydrochloric  acid,  the  solution  evaporated 
and  the  dry  mass  sublimed  in  iron  pots.  The  tough,  fibrous  sublimate 
is  fitted  for  pharmaceutical  and  medicinal  purposes  by  purification. 
It  nearly  always  contains  traces  of  iron,  due  to  the  reaction  of  a  por- 
tion of  the  salt  upon  the  cast  iron  dome.  This  may  be  separated  by 
treatment  with  ammonia  water,  by  the  following  process  of  purification: 

Take  of  commercial  ammonium  chloride,  in  small  pieces,  22  oz.  aw; 
ammonia  water,  5fl.dr.;  water,  2  pints.  Dissolve  the  ammonium  chloride 
in  the  water,  in  a  porcelain  dish,  with  I  he  aid  of  heal ;  :h1<1  the  ammonia 
water,  and  continue  the  heat  for  a  short  time;  filter  the  solution  while 
hot,  and  evaporate  to  dryness,  with  constant  stirring,  at  a  moderate 
heat,  until  it  granulates;  the  ferrous  or  ferric  chloride  is  converted 
into  insoluble  ferric  hydroxide,  which  is  filtered  out. 

Official  Description. — A  white,  crystalline  or  granular  powder,  somewhat  hygroscopic. 

Odor,  Taste,  and  Reaction.— It,  is  without  odor,  having  a  cooling  and  saline  taste. 
An  aqueous  solution  of  the  ialt  (1  in  20)  in  ice-oold  water  does  ao4  show  an  immediate 
add  read  ion  wit  h  litmus. 

Solubility,  i  toe  I  1m.  of  Ammonium  ( Ihloride  dissolve  -  in  2.6  mils  of  water,  100  mil3 
of  alcohol  and  in  s  mils  of  glycerin  at  26°  < '.  (77°  F.);  also  in  1.1  mils  of  boiling  water. 

I  csts  for  Identity.     Ammonium  Chloride,  on  ignition,  is  volatilised  without  fusing. 

Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  B  white, 

curdy  precipitate,  insoluble  in  nitric  acid  but  readily  soluble  in  ammonia  water. 

An  aqueOUfl  solution  of  the  salt,  when  heated  With  potassium  hydroxide  T.S.,  evolves 
ammonia. 

Impurities  and  Tests  for  Impurities.—  Heavy  Metals, —  \n  aqueous  solution  of  the 
salt  di  pond  to  the  Tesl  for  heavy  metals  (see  tJ.  B.  P., Test  No.  3,  Chapter 

I. Ml). 

Suiphoeyanate.  When  acidulated  with  hydrochloric  acid,  10  mils  of  an  aqueous 
solution  of  1 1,,  salt  1 1  in  10)  does  not  assume  a  red  color  ou  the  addition  of  a  few  drops  of 
ferric  chloride  T.8. 
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Add  2  mils  of  nitric  acid  to  2  Gm.  of  the  salt  and  evaporate  the  mixture  to  dryness 
in  a  porcelain  dish  on  a  water  bath;  a  white  residue  is  obtained,  which,  when  ignited, 
yields  not  more  than  0.05  per  cent,  of  non-volatile  substances. 

Assay. — Proceed  as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.2  Gm.  of  Ammonium  Chloride,  previously  dried  to  con- 
stant weight  at  100°  C.  (212°  P.)  and  accurately  weighed.  It  shows,  in  the  dried  salt, 
not  less  than  99.5  per  cent,  of  NH4CI. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  corresponds  to  0.005350  Gm.  of  NH4CI. 
Each  gramme  of  Ammonium  Chloride,  previously  dried,  corresponds  to  not  less  than 
186.0  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparation. — Trochisci  Ammonii  Chloridi. 
N.  F.  Preparation. — Mistura  Ammonii  Chloridi. 

Uses. — Ammonium  chloride  is  a  stimulant,  and  largely  used  ss  an 
addition  to  expectorant  remedies,  in  doses  of  five  to  ten  grains  (0.32 
to  0.65  Gm.).  It  is  sometimes  used  as  an  inhalation  in  catarrh,  after 
drawing  the  vapors  of  hydrochloric  acid  and  ammonia  into  a  bottle, 
where  they  combine  to  form  ammonium  chloride  in  very  fine  powder. 
It  should  never  be  combined  with  potassium  chlorate,  particularly  in 
compressed  tablets;  for,  although  the  combination  is  often  desirable 
from  a  therapeutic  standpoint,  iu  time  the  tablets  explode  and  seri- 
ous results  have  been  experienced.  The  crude  form  of  this  salt,  sal 
ammoniac,  is  used  largely  in  solution  as  an  electrolyte  for  voltaic 
batteries. 

AMMONII   IODIDUM.     U.  S.     Ammonium    Iodide 
[Ammon.   Iod.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  99  per  cent,  of  NHJ  (144.96).  Preserve  it  in  small,  well- 
closed  containers,  protected  from  light. 

Preparation. — This  salt  may  be  made  by  a  modification  of  a  former 
official  process,  as  follows: 

Take  of  potassium  iodide  in  coarse  powder,  1920  grains;  ammonium 
sulphate,  in  coarse  powder,  867  grains;  boiling  distilled  water  2  fl.  oz.; 
alcohol,  water,  each,  a  sufficient  quantity.  Mix  the  salts,  add  them 
to  the  boiling  water,  stir  well,  and  allow  the  mixture  to  cool;  then  add 
a  fiuidounce  of  alcohol,  mix  well,  and  reduce  the  temperature,  by  a 
bath  of  iced  water,  to  about  4.4°  C.  (40°  F.) ;  throw  the  mixture  into 
a  cool  glass  funnel,  stopped  with  moistened  cotton,  and,  when  the  clear 
solution  has  passed,  pour  upon  the  salt  a  fiuidounce  of  a  mixture  con- 
taining two  parts  of  water  and  one  part  of  alcohol.  Lastly,  evaporate 
the  solution  rapidly  to  dryness,  stirring  constantly;  and  preserve  the 
residue  in  a  well-stoppered  bottle. 

In  this  process  double  decomposition  takes  place,  ammonium  iodide 
and  potassium  sulphate  being  produced. 

2KI  4-  (NH4)2S04  =  2NHJ  4-  K2S04 

Potassium  Ammonium        Ammonium       Potassium 

Iodide  Sulphate  Iodide  Sulphate 

The  object  of  cooling  the  mixture  and  adding  alcohol  is  to  cause  as 
much  of  the  potassium  sulphate  to  separate  as  possible,  potassium 
sulphate  being  almost  insoluble  in  alcohol. 

Official  Description. — It  occurs  in  minute,  colorless,  euhioul  crystals,  or  u  :i  white, 
granular  powder.  The  salt  is  very  hygroscopic,  and  soon  becomes  yellow  <>r  yellowiah- 
brown  on  exposure  to  air  and  light,  owing  to  the  loss  of  ammonia  and  the  liberation  of 
iodine. 
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Odor,  Taste,  and  Reaction. — Odorless  and  having  a  sharp,  saline  taste.  An  aqueous 
solution  of  the  salt  (1  in  20)  is  neutral  or  not  more  than  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Ammonium  Iodide  dissolves  in  0.6  mil  of  water,  3.7  mils  of 
alcohol  and  in  1.5  mils  of  glycerin  at  25°  C.  (77°  F.);  also  in  0.5  mil  of  boiling  water. 

Tests  for  Identity. — When  strongly  heated,  Ammonium  Iodide  evolves  vapor  of 
iodine,  and  volatilizes  without  fusing,  leaving  not  more  than  0.1  per  cent,  of  residue. 

When  an  aqueous  solution  (1  in  20)  is  heated  with  potassium  hydroxide  T.S.,  ammonia 
is  li berated. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  5  mils  of  an  aqueous  solution  of  the  salt 
(1  in  20);  iodine  is  liberated  which  imparts  a  violet  color  to  chloroform  when  shaken 
with  the  solution. 

Impurities  and  Tests  for  Impurities. — Barium. — Ten  mils  of  an  aqueous  solution  of 
Ammonium  Iodide  (1  in  20),  when  acidulated  with  hydrochloric  acid,  is  not  rendered 
turbid  by  the  addition  of  1  mil  of  potassium  sulphate  T.S. 

Iron. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  150)  does  not  at  once  assume 
a  blue  color  upon  the  addition  of  3  drops  of  potassium  ferrocyanide  T.S. 

Free  Iodine. — Shake  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  150)  with  1  mil 
of  chloroform;  no  violet  color  is  imparted  to  the  latter. 

Heavy  Metals. — An  aqueous  solution  of  Ammonium  Iodide  does  not  respond  to  the 
Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  iodides  (see  U.  S  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.5  Gm.  of  Ammonium  Iodide,  previously  dried  to  constant 
weight  at  100°  C  (212°  F.)  and  accurately  weighed  in  a  stoppered  weighing-bottle. 
It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  NH4I. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  corresponds  to  0.014496  Gm.  of  NH4I. 
Each  gramme  of  Ammonium  Iodide,  previously  dried,  corresponds  to  not  less  than 
68.3  mils  nor  more  than  70.1  mils  of  tenth-normal  silver  nitrate  V.S. 

Uses. — Ammonium  iodide  is  used  as  a  resolvent  and  alterative  for 
the  same  purposes  as  potassium  iodide.  The  dose  is  from  three  to 
five  grains  (0.2  to  0.32  Gm.). 


AMMONII   SALICYLAS.  U.  S.     Ammonium  Salicylate 
[Ammon.   Salicyl.] 

It  contains,  when  dried  for  twenty-four  hours  in  a  desiccator  over 
sulphuric  acid,  not  less  than  98  per  cent,  of  NH4C7H5O3  or  C6H4(OH) 
COONH4  (155.08).  Preserve  it  in  well-closed  containers,  protected 
from  heat  and  light. 

Preparation. — This  salt  may  be  made  by  adding  salicylic  acid  to 
ammonia  water  until  nearly  saturated,  evaporating  the  solution, 
crystallizing,  and  purifying  the  product  by  recrystallization. 

Official  Description. — It  occurs  in  colorless,  lustrous,  monoclinic  prisms,  or  plates, 
or  as  a  white,  crystalline  powder.    Permanent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  at  first  a  slightly  saline,  bitter 
taste,  with  a  sweetish  after- taste.  An  aqueous  solution  of  the  salt  (1  in  10)  is  colorless 
and  neutral  or  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Ammonium  Salicylate  dissolves  in  1  mil  of  water  and  in 
3  mils  of  alcohol  at  25°  C.  (77°  P.). 

Tests  for  Identity. — When  heated,  the  salt  fuses  with  decomposition,  giving  off 
inflammable  vapors  and  an  odor  of  phenol,  and  is  finally  volatilized,  leaving  not  more 
than  0.1  per  cent,  of  ash. 

When  an  aqueous  solution  (1  in  10)  is  heated  with  potassium  hydroxide  T.S.,  ammonia 
is  evolved. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  an  excess  of  a  concentrated  aqueous  solution 
of  Ammonium  Salicylate  (1  in  4);  a  dark  red  color  and  a  precipitate  are  produced.  In 
dilute  solution  (1  in  100)  a  deep  violet-blue  color  appears. 

Diluted  hydrochloric  or  sulphuric  :i<-i< I  produces,  in  a  concentrated  aqueous  solution 
of  the  salt,  a  voluminous,  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Hcary  Mrlals. — Acidulate  10  mils  of  an  aqueous 
solution  of  Ammonium  Salicylate  (1  in  50)  with  hydrochloric  ncid  and  filter;  the  filtrate 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Ammonium  Salicylate,  previously  dried  for  twenty- 
four  hours  in  a  desiccator  over  sulphuric  ncid  and  accurately  weighed,  in  10  mils  of  dis- 
tilled water  in  a  separator.     Add  to  the  solution  5  mils  of  diluted  sulphuric  acid,  and 
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extract  the  liberated  salicylic  acid  by  shaking  out  with  three  successive  portions  of  25, 
15  and  10  mils  respectively  of  chloroform,  passing  the  cliloroform  solution  through  a 
filter  previously  moistened  with  chloroform  and  removing  any  salicylic  acid  adhering 
to  the  stem  of  the  funnel  with  a  few  mils  of  chloroform.  Evaporate  the  chloroform  to 
about  5  mils,  add  25  mils  of  diluted  alcohol  which  has  been  previously  neutralized  with 
tenth-normal  potassium  hydroxide  V.S.,  phenolphthalein  T.S.  being  used  as  indicator, 
and  titrate  this  solution  with  tenth-normal  barium  hydroxide  V.S.,  using  phenolphtha- 
lein T.S.  as  indicator.  It  shows,  in  the  dried  salt,  not  less  than  98  per  cent,  of  NH4 
C7H503. 

Each  mil  of  tenth-normal  barium  hydroxide  V.S.  corresponds  to  0.015508  Gm.  of 
NH4C7H5O3.  Each  gramme  of  Ammonium  Salicylate,  previously  dried,  corresponds 
to  not  less  than  63.2  mils  of  tenth-normal  barium  hydroxide  V.S. 

Uses. — Ammonium  salicylate  is  preferred  to  sodium  salicylate  by 
many  physicians ;  it  is  used  in  gout  and  rheumatism  in  doses  of  three 
to  eight  grains  (0.2  to  0.5  Gm.). 

AMMONII  VALERAS.     U.S.     Ammonium  Valerate 
[Ammon.  Valer. — Ammonium  Valerianate! 

A  compound  of  ammonia  and  valeric  acid  having  a  somewhat  vary- 
ing composition.    Preserve  it  in  well-closed  containers. 

Preparation. — This  valerate,  formerly  called  valerianate,  may  be 
prepared  by  passing  dried  gaseous  ammonia  into  monohydrated 
valeric  acid.    The  following  process  may  be  used: 

Take  of  valeric  acid  4  fl.  oz.;  ammonium  chloride,  lime,  each,  a 
sufficient  quantity.  From  a  mixture  of  ammonium  chloride,  in  coarse 
powder,  and  an  equal  weight  of  lime,  previously  slaked  and  in 
powder,  contained  in  a  suitable  vessel,  obtain  gaseous  ammonia,  and 
cause  it  to  pass,  first  through  a  bottle  filled  with  pieces  of  lime,  and 
afterwards  into  the  valeric  acid,  in  a  tall,  narrow,  glass  vessel,  until 
the  acid  is  neutralized.  Then  discontinue  the  process,  and  set  the  vessel 
aside  that  the  ammonium  valerate  may  crystallize.  Lastly,  break 
the  salt  into  pieces,  drain  it  in  a  glass  funnel,  dry  it  on  bibulous  paper, 
and  keep  it  in  a  well-stoppered  bottle. 

The  salt  which  is  found  in  commerce  is  usually  the  acid  salt;  hence, 
in  making  a  solution  of  it,  as  in  the  process  for  elixir  of  ammonium 
valerate,  the  excess  of  acid  should  be  neutralized  by  the  addition  of 
sufficient  ammonia  water. 

Official  Description. — Colorless,  orwhite,  quadrangular  plates,  deliquescent  in  moist  air. 

Odor,  Taste,  and  Reaction. — It  emits  the  odor  of  valeric  acid,  and  has  a  sharp  and 
■weetish  taste.    An  aqueous  solution  of  the  salt  (1  in  20)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Ammonium  Valerate  dissolves  in  0.3  mil  of  water  and  in 
0.6  mil  of  alcohol  at  25°  C.  (77°  F.) ;  soluble  in  ether. 

When  heated,  the  salt  fuses,  gives  off  vapors  of  ammonia  and  valeric  acid,  and  is 
finally  volatilized,  leaving  not  more  than  0.05  per  cent,  of  residue. 

Tests  for  Identity. — When  heated  with  potassium  hydroxide  T.S.,  an  aqueous  solu- 
tion (1  in  20)  evolves  ammonia. 

Supersaturate  slightly  a  concentrated  aqueous  solution  of  Ammonium  Valerate  with 
sulphuric  acid;  an  oily  layer  of  valeric  acid  rises  to  the  surface. 

Impurities  and  Tests  for  Impurities. — Acetate. — Precipitate  completely  10  mils  of 
an  aqueous  solution  of  the  salt  (1  in  20)  with  ferric  chloride  T.S.;  the  filtrate  does  not 
possess  a  deep  red  color. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  (1  in  50),  when  slightly  acidulated 
with  hydrochloric  acid  and  filtered  through  a  small,  wetted  filter,  does  not  respond  to 
the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

N  F.  Preparation. — Elixir  Ammonii  Valeratis. 

Uses. — Ammonium  valerate  is  used  in  hysteria,  neuralgia,  and  similar 
diseases  as  a  nervine,  in  doses  of  five  to  twenty  grains  (0.32  to  1.3  (  in.  . 


794  AMMONIUM 

LIQUOR   AMMONII   CITRATIS.   N.  F.     Solution   of   Ammonium   Citrate 

[Liq.  Ammon.   Cit.] 

Metric  Old  form 

Citric  Acid 125  Qm.  4  or.  av.  76  gr. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Dissolve  the  citric  acid  in  600  mils  [old  form  about  19  fl.  oz.]  of  dis- 
tilled water,  add  300  mils  [old  form  about  93^  fl.  oz.]  of  ammonia  water, 
then  cautiously  add  more  ammonia  water  until  a  neutral  solution  is 
obtained,  using  litmus  paper  as  an  indicator.  Cool  the  solution  and 
add  sufficient  distilled  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints]. 

Filter,  and  preserve  this  Solution  in  bottles  free  from  lead. 

Uses. — It  is  used  as  a  diuretic  and  diaphoretic,  like  Solution  of 
Ammonium  Acetate,  in  a  dose  of  one  fluidrachm  (4  mils). 


AMMONII  HYPOPHOSPHIS.   N.  F.     Ammonium  Hypophosphite 
[Ammon.  Hypophos.] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.),  not 
less  than  97.5  per  cent,  of  NH4PH202  (83.10).  Preserve  it  in  well- 
closed  containers. 

Preparation. — It  may  be  prepared  by  neutralizing  hypophosphorous 
acid  with  ammonia,  concentrating  and  crystallizing. 

Official  Description. — It  occurs  in  deliquescent,  colorless,  hexagonal  plates,  or  as  a 
granular  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  saline  and  hitter  taste.  An  aqueous 
solution  of  the  salt  (1  in  20)  is  neutral  or  slightly  acid  to  litmus. 

Solubility. — One  gramme  dissolves  in  about  1  mil  of  water,  and  in  about  20  mils  of 
alcohol  at  25°  C.  (77°  F.) ;  very  soluble  in  boiling  water  or  boiling  alcohol. 

Tests  for  Identity. — When  heated,  the  salt  is  decomposed  with  the  evolution  of 
hydrogen  phosphide,  which  is  spontaneously  inflammable. 

\\  li'-n  heated  with  sodium  hydroxide,  BO  aqueous  solution  (1  in  20)  gives  off  ammonia. 

An  aqueous  solution  of  the  salt  (1  in  20)  slightly  acidulated  with  .sulphuric  acid 
yields  with  silver  nitrate  T.S.  a  white  precipitate,  which  rapidly  turns  brown  or  black 
through  the  separation  of  metallic  silver.  Another  portion  of  the  solution,  slightly 
acidulated  with  sulphuric  acid,  yields,  on  heating  with  copper  sulphate  T.S.,  a  reddish- 
brown  precipitate. 

Impurities  and  Tests  for  Impurities. — Calcium  Salt. — Ten  mils  of  an  aqueous  solu- 
tion of  the  salt  (1  in  20)  remains  char  for  live  minutes  after  the  addition  of  5  mils  of 
ammonium  oxalate  T.S.  and  a  few  drops  of  ammonia  water. 

Henry  \frtals.  —An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Teal  v>.  3,  Chapter  l.XII). 

Arsenic— BoU  ">  mils  of  an  aqueous  solution  of  the  salt  (1  in  25)  with  3  mils  of  sodium 
hydroxide  solution  until  the  ammonia  is  expelled,  add  5  mils  of  nitric  acid,  and  evapo- 
rate  t.  dryness  on  a  water  bath;  the  residue  meets  the  requirements  erf  the  Test  fat 

i  P.,  T<    t   \,>.  1,  Chapter  LXII). 

Assay.  —  Dissolve   about    0.2    Qm.    of   Ammonium    Hypophosphite,    previously   dried 

to  oonstanl  weight  al  100°  C.  (212°  F.J,  and  accurately  weighed,  in  It)  mils  of  distilled 

water,   add    '■'<   mils  of  so. lium   hydroxide  T.S.   and   boil   until   the  ammonia  is  expelled. 

Then  add  6  mils  of  nitric  acid  and  evaporate  the  solution   to  dryness  on  a  water  bath. 

Add  l  mil  of  nitri'-  acid  and  again  eVaporatr  it  to  dryness  on  ■  water  bath.  Dissolve 
the  residue  In  20  mill  of  distilled  water,  transfer  it  to  s  200  mil  graduated  flask,  add  a 

drop  of  phenolphthalein  T.S.  and  sufficient  sodium  hydroxide  T.S.  (free  from  chloride) 
tj,  produce  a  pink  color,  and  then  add  100  mils  of  tenth-normal  silver  nitrate  V.S.  and 
agitate  well.     Now  gradually  add  zinc  oxide  (free  from  chloride)  in  small  portions  until 
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the  liquid  is  neutral  to  litmuB,  and  then  sufficient  distilled  water  to  make  the  mixture 
measure  200  mils.  Agitate  the  mixture  thoroughly,  filter  it  through  a  dry  filter  and 
collect  100  mils  of  the  filtrate  (representing  one-half  of  the  Ammonium  Hypophosphite 
taken).  Add  to  this  2  mils  of  nitric  acid  and  2  mils  of  ferric  ammonium  sulphate  T.S. 
and  titrate  with  tenth-normal  potassium  sulphocyanate  V.S.  to  the  production  of  a  per- 
manent red  color.     It  shows  not  less  than  97.5  per  cent,  of  NH4PH2O2. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.00277  Gm.  of 
NK^PK^C^-  Each  gramme  of  Ammonium  Hypophosphite  corresponds  to  not  less 
than  352.0  mils  of  tenth-normal  silver  nitrate  V.S. 

N.  F.  Preparation. — Syrupus  Ammonii  Hypophosphitis. 

Uses. — It  is  used  as  an  alterative  in  doses  of  three  grains  (0.2  Gm.). 


AMMONII  PHOSPHAS.   N.  F.     Ammonium  Phosphate 
[Ammon.   Phos.] 

It  contains  diammonium  hydrogen  phosphate  [(NH4)2HP04  =  132.13] 
and  ammonium  dihydrogen  phosphate  [NH4H2P04  =  115.09],  corre- 
sponding to  not  less  than  20  per  cent,  of  combined  ammonia  (NH3  = 
17.03).    Preserve  it  in  well-closed  containers  in  a  cool  place. 

Preparation. — It  is  made  by  evaporating  a  solution  prepared  by 
adding  an  excess  of  ammonia  to  phosphoric  acid. 

Official  Description. — It  occurs  in  colorless  crystals,  or  as  a  white  crystalline  powder, 
losing  ammonia  on  exposure  to  the  air. 

Reaction. — An  aqueous  solution  (1  in  20)  is  neutral  or  alkaline  to  litmus. 

Solubility. — One  gramme  dissolves  in  about  4  mils  of  water;  it  is  insoluble  in  alcohol. 

Tests  for  Identity. — Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  20), 
yield  with  magnesia  mixture  T.S.  a  white  precipitate,  with  silver  nitrate  T.S.  a  yellow 
precipitate,  and,  upon  warming  with  ammonium  molybdate  T.S.,  a  yellow  precipitate. 

Impurities  and  Tests  for  Impurities. — Calcium,  Aluminum. — Dissolve  1  Gm.  of  Ammo- 
nium Phosphate  in  20  mils  of  distilled  water;  the  resulting  solution  is  not  more  than 
slightly  turbid. 

Chloride. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  100),  acidulated  with  nitric 
acid,  is  not  rendered  more  than  slightly  opalescent  by  silver  nitrate  T.S. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  Ammonium  Phosphate  (1  in  100) 
mixed  with  2  mils  of  hydrochloric  acid  is  not  rendered  turbid  at  once  by  the  addition 
of  a  few  drops  of  barium  chloride  T.S. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  docs  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Transfer  about  1  Gm.  of  Ammonium  Phosphate,  accurately  weighed,  to 
a  distilling  flask,  dissolve  it  in  300  mils  of  distilled  water  and  add  !'.">  mils  of  an  aqueous 
solution  of  sodium  hydroxide  (1  in  4).  Connect  the  flask  with  a  small  glass  condenser, 
the  lower  outlet  tube  of  which  is  inserted  beneath  the  surface  of  50  mils  of  half-normal 
sulphuric  acid  V.S.,  contained  in  a  flask  of  about  500  mils  capacity,  and  distil  the  lil>erated 
ammonia  into  the  acid.  Titrate  the  excess  of  acid  with  half-normal  potassium  hydroxide 
V.S.,  using  methyl  orange  T.S.,  as  an  indicator,  and  calculate  the  pi  roentage  of  ammo- 
nia in  the  salt.     It  shows  not  less  than  20  per  cent,  of  NH3. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  used  corresponds  t..  0.008515  Gm.  of 
NH3.  Each  gramme  of  Ammonium  Phosphate  corresponds  to  not  less  than  23.5  mils 
of  half-normal  sulphuric  acid  V.S. 

N.  F.  Preparation. — 'Liquor  Phosphatum  Compositus. 

Uses. — It  is  used  mainly  as  a  diuretic  in  doses  of  five  to  twenty 
grains  (0.32  to  1.3  Gm.). 
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QUESTIONS  ON  AMMONIUM 

Is  ammonium  a  metal?    Has  it  been  isolated?    (See  page  782.) 

What  is  ammonium  amalgam? 

What  are  the  tests  for  ammonium  salts? 

Ammonia — Give  formula  in  symbols  and  molecular  weight. 

What  is  ammonia  water? 

How  much  by  weight  of  the  gas  does  it  contain? 

By  what  process  may  it  be  made? 

What  is  its  specific  gravity?     Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.   Give  tests  for  identity. 

How  may  the  following  impurities  be  detected?     Oxidizable  and  empyreumatic 
substances;  heavy  metals;  fixed  impurities. 

For  what  is  ammonia  water  frequently  used?    What  is  "20°  ammonia"? 

What  is  an  old  name  for  this  substance? 

What  is  the  dose? 

Stronger  ammonia  water — How  much  by  weight  of  the  gas  does  this  contain? 

Give  description  and  specific  gravity. 

For  what  is  stronger  ammonia  water  used? 

Aromatic  spirit  of  ammonia — Give  Latin  official  name.    How  is  it  made? 

Why  does  this  preparation  become  dark-colored  upon  being  kept?    Give  descrip- 
tion and  specific  gravity. 

Why  is  precipitation  very  apt  to  take  place? 

What  is  the  object  of  adding  aqua  ammonia;?    WThat  is  the  dose? 

What  is  spirit  of  Mindererus?    Give  Latin  official  name. 

How  is  it  made?    What  is  the  alternative  formula? 

Give  rationale  of  process.     Which  of  the  formulas  is  the  more  satisfactory,  and 
why? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  idei-tity. 

What  is  its  use  medicinally?    What  is  the  dose? 

Ammonium  benzoate — Give  Latin  official  name  and  formula  in  symbols. 

Describe  the  process  formerly  official  for  making  it.    Describe  rationale  of  process. 

What  is  the  object  of  retaining  an  excess  of  alkali? 

Describe  the  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  impurities  of  heavy  metals  be  detected? 

For  what  is  it  used  in  medicine?    What  is  the  dose? 

Ammonium  bromide — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

By  what  different  methods  may  this  be  prepared? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 
for  identity. 

How  may  the  following  impurities  be  detected?    Iodide;  bromate;  iron;  barium; 
sulphate  ;  heavy  metals.    What  is  its  use  and  dose? 

Ammonium  carbonate — Give  Latin  official  name,  composition  and  strength. 

Which  is  the  usual  process  for  making  this  salt?    Give  rationale  of  process. 

Why  is  ammonium  sulphate  preferred  to  ammonium  chloride? 

What  is  official  ammonium  carbonate,  chemically? 

If  the  official  salt  is  exposed  to  the  air,  what  change  takes  place? 

How  may  the  bicarbonate  be  converted  into  carbonate? 

How  may  "smelling  salts"  he  made? 

Wh.it  is  the  principal  impurity  in  the  commercial  salt,  and  how  may  it  be  detected? 

What  is  the  official  description? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  he  detected?     Heavy  metals;  sulphate;  thio- 
BUlphate;  chloride;  empyreumatic  substances. 

1  or  what  i-  ammonium  carbonate  used  medicinally? 

Hi  w  is  it  used  pharmaceutically?    Give  the  dose. 

Ammonium  chloride    Give  Latin  official  name  and  formula  in  symbols. 

W  hat  are  it-  common  or  popular  names'.'     How  is  it  obtained? 

How  may  it  lie  purified  from  traces  of  iron? 

ibe  Odor,   taste,   chemical   react  ion,  and  solubility,     (live  tests  for  identity. 

How  may  the  following  impurities  be  detected?     Heavy  metals;   sulphocyanate; 
non-volatile  substances. 

For  what  is  it  used  in  medicine?    Give  the  dose. 
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What  precaution  should  be  observed  in  compounding  it? 

Ammonium  iodide — Give  Latin  official  name  and  formula  in  symbols. 

Describe  the  process  by  which  it  may  be  made 

Give  rationale  of  process. 

What  is  the  object  of  cooling  the  mixture  and  adding  alcohol? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected?    Barium;  iron;  free  iodine;  heavy 

metals.    What  is  the  dose? 
Ammonium  salicylate — Give  the  Latin  official  name  and  formula  in  symbols. 
How  may  this  salt  be  prepared? 
Describe  its  odor,  taste,  and  chemical  reaction.    What  is  its  solubility.    Give  tests 

for  identity?*  How  may  heavy  metals  be  detected? 
What  is  its  use  and  dose? 
Ammonium  valerate — What  is  the  synonym? 
Describe  a  process  by  which  it  may  be  prepared. 
Why  should  ammonia  water  be  added  to  the  commercial  salt  in  making  solutions 

of  it? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected?    Acetate;  heavy  metals. 
For  what  is  it  used  in  medicine  and  pharmacy? 
What  is  the  dose? 

Solution  of  ammonium  citrate — How  is  it  made?    What  is  the  use  and  dose? 
Ammonium  hypophosphite — What  is  the  chemical  formula? 
How  may  it  be  prepared?    Give  description,  odor,  taste  and  solubility. 
How  may  it  be  identified?    How  detect  calcium  salts;  heavy  metals;  arsenic?    Give 

use  and  dose.    What  preparation  is  official  in  the  N.  F.? 
Ammonium  phosphate — What  is  its  chemical  name  and  formula? 
How  may  it  be  prepared?    Give  description,  odor,  taste  and  solubility. 
How  may  it  be  identified?     How  test  for  calcium;  aluminum;   chloride;  heavy 

metals;  arsenic? 
Give  use  and  dose. 


CHAPTER    XLII 

MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM 

Mg;  24.32    Ca;  40.07    Ba;  137.37     Sr;  87.63. 

The  compounds  of  these  metals  form  a  natural  group.  They  have 
numerous  physical  and  chemical  characteristics  in  common.  Barium 
no  longer  enters  into  any  official  salts;  although  some  of  its  compounds 
are  used  in  making  tests.  Strontium  salts  were  first  admitted  to  the 
U.  S.  P.  1890,  and  they  are  used  to  a  limited  extent.  Magnesium  was 
formerly  classed  with  the  alkali  earths,  but  it  is  now  usually  separated 
from  them,  because  of  its  closer  chemical  analogies  to  zinc.  It  is  so 
closely  allied  to  the  alkali  earths  in  its  pharmaceutical  and  medical 
aspects  that  it  will  be  more  useful  to  consider  it  in  its  former  relation. 

Magnesium  is  widely  distributed,  the  principal  minerals  being 
magnesite,  a  carbonate,  dolomite,  a  double  magnesium  and  calcium 
carbonate,  kieserite,  a  sulphate,  carnallite,  a  double  magnesium  and 
potassium  chloride,  and  in  the  form  of  silicates  as  talc,  asbestos,  meer- 
schaum, serpentine,  etc.  The  metal  is  of  a  silver-white  color,  losing  its 
luster  through  the  oxidation  of  its  surface,  and  burning  with  a  radiant 
light  when  heated  to  redness,  magnesium  oxide  being  formed.  The 
oxide,  MgO,  is  official,  and  is  largely  used  medicinally. 
Tests  for  Salts  of  Magnesium. 

1.  The  caustic  alkalies  produce  gelatinous,  white  precipitates  with 
solutions  of  magnesium  salts,  insoluble  in  excess,  but  soluble  in  solu- 
tion of  ammonium  chloride. 

2.  Sodium  carbonate  or  potassium  carbonate  produces  white  pre- 
cipitates with  solutions  of  magnesium  salts. 

3.  Solution  of  sodium  phosphate  produces  a  white  crystalline  pre- 
cipitate, on  the  addition  of  a  small  quantity  of  ammonia  water,  of 
ammonio-magnesium  phosphate,  NII4MgP04. 

U.  S.  P.  and  N.  P.  Salts  of  Magnesium 

Official  Name  Preparation 

Magnesii  G'arbonas,  U.  S.  P.  IX     Double  decomposition  between  magnesium  sulphate  and  sodium 

carbonate 
Oxiduin,  I'.  S.  P.  IX  Made  by  calcining  light  magnesium  aarbonate 

osum  Made  by  calcining  heavy  magnesium  carbonate 

U,  B.  P.IX 
Sulphas,  D.  B.  P.  IX  By  treating  native  magnesium  hydroxide  with  sulphuric  acid 

Chloridum,  N.  I'.  IV  Obtained  in  large  quantities  from  the  Btasefurt  mines 

Unofficial  Salts  of  Magnesium 
ICagnesii   loetas,  MgfCaHaOa'a  By  dissolving  magnesium  carbonate  in  sufficient 

Magnesium  act  acetic  acid!  altering  and  concentrating,  then 

crystallising 
i  [odidum,  Mglg  By    dissolving    magnesium    oxide    in    hydriodio 

M.u'ii.  -mini  Iodide  add,  filtering,  ami  concentrating,  then  crystal- 

lising 
'  aHsOg  t  :tIIaO  By  dissolving  separately  In  hot   water  B  parts 

,,.-., ,,,,,  i  ,-,.  calcium   laotate  and  6  parts  magnesium  sul- 

phate,   mixing   the    solutioi      srd    filtering, 
rjorating  the  filtrate,  then  crystallising 
Magnesii  Balicylas,  MgCiaHioOe-MHgO  By  neutralising  a  i    i  solution  of  salicylic  add 

■lat<-  with  magnesium  carbonate,  filtering,  evapo 

rnt  ing  and  crystallising 
[gMggSigOg  ■  BgO  Oooursin  nature  a  chaum.andin 

oihar  forma 

•  the  crystallized  sulphate  in  a  warm 
:   Magnesium  .-ulphnto  place  until  it  has  lost  86  per  cent,  of  its  weight, 

then  sifting  it 

798 


MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM  799 

Unofficial  Salts  of  Magnesium. 

Magnesii  Sulphis,  MgS03-|-6H20  By   treating    magnesium    oxide,   in    suspension, 

Magnesium  Sulphite  with  sulphurous  acid 

Magnesii  Phenolaulphonaa,  Mg(CeIl5S04)  -+-         By  miring  concentrated  solution*  of  barium  phe- 
7H2o  nolaulpnonate  and  magnesium  carbonate  and 

Magnesium  I'henolsulphonate  collecting  the  precipil 

Crab  Orchard  Salt  A    mild   saline    purgative,    consulting    man.ly   of 

magnesium  sulphate,  obtained  by  ei  (.'.rating 
the  waters  of  Crab  Orchard  Springs  Kc-nturky. 
Dose,  from  one  to  two  teaspoonfuls 

MAGNESII  CARBONAS.      U.S.      Magnesium   Carbonate 
[Mag.   Carb.] 

A  mixture  of  hydrated  magnesium  carbonate  and  magnesium  hydrox- 
ide, corresponding  to  not  less  than  39.2  per  cent,  of  MgO  (40.32)  and 
containing  not  more  than  0.8  per  cent,  of  CaO. 

Preparation. — It  is  largely  prepared  from  dolomite  (MgC03.Ca 
CO  3)  by  first  calcining  it,  suspending  the  calcined  product  in  water, 
saturated  with  C02,  whereupon  the  magnesia,  being  soluble  in  car- 
bonated water  dissolves,  forming  the  bicarbonate  (Mg  (HC03)2). 
The  lime  is  now  separated,  the  magnesium  solution  evaporated  and  the 
residue  heated,  liberating  C02  and  water  and  forming  magnesium  car- 
bonate. The  process  of  the  British  Pharmacopoeia  may  also  be  used;  it 
is  as  follows:  Take  of  magnesium  sulphate  125  Gm.;  sodium  carbo- 
nate 150  Gm.;  boiling  distilled  water,  a  sufficient  quantity.  Dissolve 
the  magnesium  sulphate  and  sodium  carbonate  separately,  each  in 
250  mils  of  distilled  water,  mix  the  solutions,  and  evaporate  to  dryness; 
digest  the  residue  for  half  an  hour  with  500  mils  of  the  distilled  water, 
collect  the  insoluble  matter  on  a  calico  filter,  wash  it  with  distilled 
water,  until  the  washings  are  free  from  sulphates  and  dry  at  a  temper- 
ature not  exceeding  100°  C.  (212°  F.). 

Magnesium  carbonate  varies  in  composition  somewhat  according  to 
the  process  used.  The  reaction  in  making  a  carbonate  corresponding 
to  that  of  the  Pharmacopoeia  would  be  as  follows: 

5MgS04+5Na2C03+H20  =  4MgC03.Mg(OH)24-5Na2S04+COa 

Magnesium  Sodium  Water         Magnesium  Carbonate  Sodium         Carbon 

.  Sulphate  Carbonate  Sulphate        Dioxide 

The  process  for  making  light  magnesium  carbonate  differs  from 
the  above  in  the  substitution  of  a  larger  proportion  of  cold  water  for 
the  boiling  water.  This  furnishes  a  good  illustration  of  the  rule  in 
precipitation,  that  dilute  solutions  produce  light  precipitates,  and 
dense  solutions  heavy  precipitates. 

Official  Description. — It  occurs  in  light,  white,  friable  masses,  or  as  a  bulky,  white 
powder;  permanent  in  the  air. 

Odor  and  Taste. — Without  odor,  and  having  a  slight,  earthy  taste. 

Solubility. — Magnesium  (  arbonatc  is  practically  insoluble  in  water,  to  which,  however, 
it  imparts  a  slightly  alkaline  reaction;  insoluble  in  alcohol;  disBohred  by  dilute  acids 
with  effervescence. 

Tests  for  Identity. — When  strongly  heated,  it  loses  water  and  carbon  dioxide,  and  is 
converted  into  magnesium  oxide. 

A  solution  of  Magnesium  Carbonate  in  diluted  hydrochloric  acid,  when  mixed  with 
ammonium  chloride  T.S.  and  an  excess  of  ammonia  wat<  r,  yields  with  sodium  phosphate 
T.S.  a  white  crystalline  precipitate. 

Impurities  arid  Tests  for  Impurities. — Soluble  Salts.  Heat  to  boiling  1  Cm.  of  Mag- 
nesium Carbonate  with  50  mils  of  distilled  water,  and,  after  < ■< •< -li ni_r.  lilter  and  evaporate 
the  filtrate  to  dryness  on  a  water  bath;  not  more  than  0.01  Gm    of  residue  remains. 

Iron. — Dissolve  2.5  Gm.  of  Magnesium  Carbonate  in  50  mils  of  diluted  hydrochloric 
acid  and  200  mils  of  distilled  water.  Tho  solution  is  Colorless,  and  a  'JO  mil  portion 
does  not  give  an  immediate  blue  coloration  upon  the  addition  of  5  drops  of  potassium 
ferrocyanide  T.S. 
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Heavy  Metals. — Dissolve  0.5  Gm.of  Magnesium  Carbonate  in  a  slight  excess  of  diluted 
hydrochloric  acid  (about  5  mils)  and  dilute  with  distilled  water  to  25  mils.  Tenonitis 
of  this  solution  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3, 
Chapter  LXII). 

Calcium  Oxide. — Dissolve  4  Gm.  of  Magnesium  Carbonate,  in  50  mils  of  diluted 
hydrochloric  acid,  in  a  beaker  of  about  800  mils  capacity.  Dilute  this  solution  to  about 
400  mils  with  distilled  water,  add  5  Gm.  of  ammonium  chloride,  heat  to  boiling,  then 
add  50  mils  of  ammonium  oxalate  T.S.,  followed  by  5  drops  of  methyl  orange  T.S., 
and  afterward  by  ammonia  water  (previously  diluted  with  two  volumes  of  distilled 
water),  added  slowly  in  small  portions,  stirring  constantly,  until  the  liquid  has  assumed 
a  yellow  color.  This  operation  should  require  about  twenty  minutes.  Allow  the  liquid 
to  stand  for  four  hours  or  over  night,  collect  the  precipitate  on  a  filter,  wash  it  with  hot 
distilled  water,  containing  1  per  cent,  of  ammonium  oxalate  T.S.,  until  the  washings, 
after  strongly  acidifying  with  nitric  acid,  cease  to  react  with  silver  nitrate  T.S.  Dissolve 
the  precipitate  by  pouring  50  mils  of  warm  diluted  hydrochloric  acid  in  small  portions 
over  the  filter,  wash  the  filter  with  about  100  mils  of  distilled  water,  collect  the  solution 
of  the  precipitate  and  washings  in  the  same  beaker,  then  dilute  to  400  mils  with  distilled 
water,  precipitate,  allow  to  stand,  and  wash  as  before,  omitting,  however,  the  addition 
of  5  Gm.  of  ammonium  chloride.  Dry  the  precipitate  and  filter  obtained  in  the  second 
precipitation  and  cautiously  ignite  in  a  platinum  crucible,  heating  gently  at  first,  grad- 
ually increasing  the  temperature,  and  finally  heating  it  over  a  blast  lamp  for  fifteen 
minutes  or  longer,  if  necessary,  until  of  constant  weight.  Cool  the  crucible  and  contents 
in  a  desiccator  before  weighing.  The  weight  of  CaO  so  obtained  does  not  exceed  0.032 
Gm.,  corresponding  to  not  more  than  0.8  per  cent. 

Assay. — Dissolve  1  Gm.  of  Magnesium  Carbonate,  in  30  mils  of  normal  sulphuric 
acid  V.S.  and  determine  the  residual  acid  by  titrating  with  normal  potassium  hydroxide 
V.S.,  using  methyl  orange  T.S.  as  indicator.  The  amount  of  normal  sulphuric  acid  V.S. 
consumed,  exclusive  of  the  normal  sulphuric  acid  V.S.  corresponding  to  the  calcium 
oxide  found,  is  not  less  than  19.44  mils,  indicating  the  presence  of  not  less  than  39.2 
per  cent,  of  MgO. 

Each  mil  of  normal  sulphuric  acid  V.S.  corresponds  to  0.02016  Gm.  of  MgO  or  to 
0.028035  Gm.  of  CaO. 

U.  S.  P.  Preparation. — Used  in  making  Liquor  Magnesii  Citratis;  Magma 
Magnesia?. 

N.  F.  Preparation. — Mistura  Carminativa.  Used  in  the  preparation  of  Elixir 
Format um  Compositum;  Liquor  Phosphatum  Acidus;  Syrupus  Eriodictyi  Aro- 
maticus. 

Uses. — Magnesium  carbonate  is  antacid,  and  in  large  doses  cathar- 
tic. The  dose  is  from  thirty  to  sixty  grains  (2  to  4  Gm.).  It  was  at 
one  time  largely  employed  in  making  medicated  waters  to  assist  in 
diffusing  the  oils  used  in  preparing  them,  but  being  slightly  soluble  it 
always  imparts  an  alkaline  reaction  to  the  water,  which  is  frequently 
objectionable.  Its  use  in  this  manner  is  not  recognized  by  the 
U.  S.  P.  IX. 

MAGNESII  OXIDUM.  U.  S.     Magnesium  Oxide 
[Mag.  Oxid.— Magnesia    Calcined  Magnesia     Light  Magnesia] 

It  contains,  after  ignition,  not  less  than  96  per  cent,  of  MgO  (40.32) 
and  not  more  than  2  per  cent,  of  CaO.  It  contains  not  more  than  10 
per  cent,  of  water.    Preserve  it  in  well-closed  containers. 

Preparation. — Magnesium  carbonate  is  exposed  in  crucibles  to  a 
red  heat,  carbon  dioxide  and  water  are  expelled,  and  magnesium  oxide 
is  left.  [ 

(MgC03)4Mg(OH)a+5H20  =  5MgO+4COa-|-6HaO 

Magnesium  Carbonate  Water       UagnetiuzD   Carbon        Water 

Oxide  Dioxide 

Magnesium  Oxide  is  rendered  less  soluble  if  heated  too  strongly. 
It  should  always  be  kept,  in  well-closed  vessels;  exposure  to  air  and 
moisture  causes  the  formation  of  carbonate  and  hydroxide. 

Official  Description. — A  white,  very  bulky,  and  vrry  fine  powder.     On  exposure  to 
the  .'iir,  it  slowly  absorbs  moisture  end  oerboo  dioxide. 
Odor  and  Taste. — Without  odor  and  having  an  earthy,  but  not  a  saline  taste. 
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Solubility. — Magnesium  Oxide  is  almost  insoluble  in  water;  insoluble  in  alcohol 
dissolved  by  dilute  acids. 

Tests  for  Identity. — A  solution  of  Magnesium  Oxide  in  diluted  hydrochloric  acid, 
mixed  with  ammonium  chloride  T.S.  and  an  excess  of  ammonia  water,  yields  with 
sodium  phosphate  T.S.  a  white  crystalline  precipitate. 

Impurities  and  Tests  for  Impurities. — Soluble  Salts. — Heat  to  boiling  1  Gm.  of  Mag- 
nesium Oxide  with  50  mils  of  distilled  water,  and,  after  cooling,  filter;  the  filtrate  is 
not  more  than  faintly  alkaline  to  litmus,  and  when  evaporated  to  dryness  leaves  not 
more  than  0.02  Gm.  of  residue. 

Carbonate. — Heat  to  boiling  a  mixture  of  0.1  Gm.  of  Magnesium  Oxide  with  5  mils 
of  distilled  water,  and,  after  cooling,  pour  it  into  5  mils  of  acetic  acid.  Solution  takes 
place  without  the  evolution  of  more  than  a  few  isolated  gas  bubbles. 

Iron. — Dissolve  1  Gm.  of  Magnesium  Oxide  in  50  mils  of  diluted  hydrochloric  acid 
and  200  mils  of  distilled  water.  The  solution  is  colorless,  and  a  20  mil  portion  does  not 
give  an  immediate  blue  coloration  upon  the  addition  of  several  drops  of  potassium 
ferrocyanide  T.S. 

Heavy  Metals. — -Dissolve  0.5  Gm.  of 'Magnesium  Oxide  in  a  slight  excess  of  diluted 
hydrochloric  acid  and  dilute  with  distilled  water  to  25  mils.  Ten  mils  of  this  solution 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Water. — Transfer  to  a  porcelain  crucible  about  1  Gm.  of  Magnesium  Oxide,  weigh 
accurately,  and  expose  it  to  a  low  red  heat;  it  loses  not  more  than  10  per  cent,  of  its 
weight. 

Calcium  Oxide. — To  test  for  calcium  proceed  as  directed  under  Magnesii  Carbonas, 
using  about  1.5  Gm.  of  recently  ignited  Magnesium  Oxide,  accurately  weighed.  It 
shows  not  more  than  2  per  cent,  of  CaO. 

Assay. — Dissolve  about  0.5  Gm.  of  Magnesium  Oxide,  which  has  been  recently 
ignited  to  constant  weight  and  accurately  weighed,  in  30  mils  of  normal  sulphuric  acid 
V.S.  and  determine  the  residual  acid  by  titrating  with  normal  potassium  hydroxide  V.S., 
using  methyl  orange  T.S.  as  indicator.  The  amount  of  normal  sulphuric  acid  V.S.  con- 
sumed, exclusive  of  the  normal  sulphuric  acid  V.S.  corresponding  to  the  calcium  oxide 
found,  when  calculated  to  1  Gm.  of  the  ignited  Magnesium  Oxide,  is  not  less  than  47.62 
mils,  indicating  the  presence  of  not  less  than  96  per  cent,  of  MgO. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.02016  Gm.  of  MgO  or 
to  0.028035  Gm.  of  CaO. 

U.  S.  P.  Preparations. — Ferri  Hydroxidum  cum  Magnesii  Oxido;  Pulvis  Rhei 
Compositus.  It  is  also  used  as  a  diluent  and  absorbent  in  extracts  and  to  neu- 
tralize the  resins  in  cascara  sagrada. 

N.  F.  Preparation. — Massa  Copaibae. 

Uses. — Magnesium  Oxide  or  magnesia  is  popularly  used  as  a  laxa- 
tive and  antacid,  in  doses  of  thirty  grains  (2  Gm.).  In  administering, 
the  magnesia  should  be  added  to  the  diluent  (water  or  milk),  and  not 
vice  versa. 

MAGNESII  OXIDUM  PONDEROSUM.  U.  S.     Heavy  Magnesium  Oxide 
[Mag.  Oxid.   Pond. — Heavy  Magnesia] 

It  contains,  after  ignition,  not  less  than  96  per  cent,  of  MgO  (40.32) 
and  not  more  than  2  per  cent,  of  CaO.  It  contains  not  more  than  10 
per  cent,  of  water.    Preserve  it  in  well-closed  containers. 

Heavy  magnesium  oxide  is  preferable  to  the  ordinary  magnesium 
oxide,  on  account  of  its  density.  This  often  permits  the  decrease  in 
bulk  of  the  dose  in  the  ratio  of  nearly  four  to  one.  Magnesium  oxide 
is  rendered  less  bulky  by  trituration,  and  if  the  heavy  carbonate  is 
used  for  the  calcination,  a  heavier  powder  is  produced. 

Official  Description. — A  white,  dense,  and  very  fine  powder. 

Odor,  Taste,  Reaction,  Identity,  and  Impurities. — It  conforms  to  the  reactions'  and 
tests  under  Magnesii  Oxidum. 

N.  F.  Preparation. — Pulvis  Rhei  et  Magnesia?  Anisatus. 

Uses. — The  uses  and  dose  of  heavy  magnesia  are  the  same  as  those 

of  the  light  magnesia. 
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MAGMA  MAGNESIA.  U.S.     Magnesia  Magma 
[Magma  Mag. — Milk  of  Magnesia] 

Magnesia  Magma  yields  not  less  than  6.5  per  cent,  nor  more  than 
7.5  per  cent,  of  Mg(OH)2(58.34). 

Metric  Old  form 

♦Magnesium  Carbonate,  in  fine  powder 125  Qm.  4  oz.  av.    76  gr. 

Sodium  Hydroxide 80  Qm.  2  oz.  av.  293  gr. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  magnesium  carbonate  with  enough  distilled  water  [about 
500  mils  (old  form  1  pint)]  and  make  a  smooth  mixture.  Dissolve  the 
sodium  hydroxide  in  400  mils  [old  form  about  12^  fl.  oz.]  of  distilled 
water,  add  the  solution  to  the  magnesia  mixture  with  constant  stirring, 
and  agitate  it  frequently  during  fifteen  minutes.  Wash  the  resulting 
magma  by  decantation,  using  2000  mils  [old  form  4  pints]  of  distilled 
water  each  time  until  the  red  color  produced  in  50  mils  [old  form  1  fl. 
oz.  53^  fl.  dr.]  of  the  washings  by  3  drops  of  phenolphthalein  T.S.  is 
discharged  by  the  addition  of  1  drop  of  diluted  sulphuric  acid.  Then 
allow  the  precipitate  to  subside  until  it  measures  1000  mils  [old  form 
2  pints],  decant  the  supernatant  liquid,  transfer  the  product  to  wide- 
mouthed  bottles,  and  tightly  stopper  with  corks  which  have  been 
dipped  in  melted  paraffin. 

Note. — The  distilled  water  in  this  preparation  may  be  replaced  by 
water  which  has  been  heated  to  boiling  with  powdered  magnesium 
carbonate  [5  Gm.  (73  grains)  in  each  1000  mils  (2  pints)]  and  then  filtered. 
One-half  mil  of  oil  of  peppermint,  or  a  sufficient  quantity  of  oil  of  anise 
or  other  suitable  flavoring  may  be  added  if  desired. 

This  preparation  has  been  made  by  a  number  of  methods.  A  largely 
used  process  consists  of  dissolving  220  Gm.  of  magnesium  sulphate  in 
4000  mils  of  distilled  water  and  72  Gm.  of  sodium  hydroxide  in  2000 
mils  of  distilled  water,  heating  both  solutions  to  50°  C.  (122°  F.)  and 
pouring  the  sodium  hydroxide  solution  slowly  in  a  stream  with  con- 
stant stirring  into  the  magnesium  sulphate  solution.  The  magma  is 
then  washed  until  the  washings  are  free  from  sulphate  and  the  finished 
product  adjusted  to  1000  mils. 

It  is  also  prepared  on  a  large  scale  by  mixing  freshly  calcined  mag- 
nesium oxide  with  distilled  water  in  proper  proportion  and,  after  hy- 
dration, which  is  accompanied  by  heat,  the  product  is  ready  for  use. 
This  process  has  not  been  adopted  generally  because  of  the  diffi- 
culty of  obtaining  freshly  calcined  magnesium  oxide.  One  manufac- 
turer  has  attempted  to  market  such  an  article  in  tightly  sealed  con- 
tainers.  If  exposed  to  the  air,  magnesium  oxide  soon  loses  the  property 
of  forming  a  gelatinous  magnesium  hydroxide  when  mixed  with  water. 
The  official  process  was  suggested  by  William  W.  McNeary,  of  Phila- 
delphia; note  that  tests  are  given  to  delect  an  excess  of  alkali  or 
Carbonate  in  the   finished   product;  these   may   readily   be   applied  by 

the  pharmacist. 

Official  Inscription. — A  think,  white  liquid  containing  magnesium  hydroxide  in  sus- 
pension  is    • 

Reaction,     it  is  alkaline  to  Litmus  and  phenolphthalein. 

K-ts  lor  Identity  and  Impurities.  The  addition  of  2  mils  of  diluted  hydrochloric 
acid  t"  1  mil  of  Magnesia  Magma  cauaea  the  evolution  of  nol  more  than  .'i  few  isolated 
bubbles  and  the  resulting  volution  ia  not  more  than  slightly  turbid.  Add  0.8  Gm.  of 
ammonium  chloride  to  the  solution,  filter,  and  render  the  filtrate  alkaline  with  ammonia 
water;  do  precipitate  b  produced,  l>ut  upon  the  addition  of  sodium  phosphate  T.S.  to 
ihi*  alkaline  solution,  a  white  precipitate  appears. 
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Dilute  10  mils  of  Magnesia  Magma  with  distilled  water  to  make  100  mils,  and  allow 
it  to  stand  until  the  precipitate  has  settled.  Then  remove  50  mils  of  the  clear  liquid 
and  evaporate  it  to  dryness  on  a  water  bath.  The  residue,  when  dried  to  constant 
weight,  does  not  exceed  0.005  Gm.,  and,  when  dissolved  in  a  few  mils  of  distilled  water 
and  a  drop  of  methyl  orange  T.S.  added,  yields  a  red  color  upon  the  addition  of  5  drops 
of  tenth-normal  sulphuric  acid  V.S. 

Assay. — Transfer  about  5  Gm.  of  Magnesia  Magma  to  a  tared  flask,  stopper  and 
weigh  accurately,  add  25  mils  of  normal  sulphuric  acid  V.S.,  and,  after  solution  is  com- 
plete, titrate  the  excess  of  acid  with  normal  potassium  hydroxide  V.S.,  using  methyl 
orange  T.S.  as  indicator.  It  shows  an  amount  of  magnesium  hydroxide  corresponding 
to  not  less  than  6.5  per  cent,  nor  more  than  7.5  per  cent,  of  the  weight  of  Magnesia 
Magma  taken. 

Each  mil  of  normal  sulphuric  acid  V.S.  used  corresponds  to  0.02917  Gm.  of  Mg(OH)2. 
Each  gramme  of  Magnesia  Magma  corresponds  to  not  less  than  2.23  mils  nor  more 
than  2.57  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  Preparation. — Ferri  Hydroxidum  cum  Magnesii  Oxido. 

Uses. — It  is  used  as  an  antacid  and  laxative  and  the  addition  of  a 
flavor,  as  suggested  above,  renders  it  very  acceptable  when  used  as 
an  antacid  mouth-wash,  for  which  purpose  it  is  frequently  used  under 
dentist's  orders.    The  dose  is  two  to  three  fluidrachms  (8  to  12  mils). 


MAGNESII  SULPHAS.  U.  S.     Magnesium  Sulphate 
[Mag.  Sulph.     Epsom  Salt] 

It  contains  not  less  than  48.59  per  cent,  nor  more  than  53.45  per  cent, 
of  anhydrous  magnesium  sulphate,  corresponding  to  not  less  than  99.5 
per  cent,  of  the  crystallized  salt  [MgS04H-7H 20  =  246.50].  Preserve  it 
in-  well-closed  containers. 

Preparation. — This  well-known  salt  is  prepared  from  a  number  of 
mineral  substances,  but  in  the  United  States,  from  a  siliceous  magne- 
sium hydroxide,  which  is  practically  free  from  lime.  The  mineral  is 
reduced  to  a  fine  powder  and  treated  with  sulphuric  acid.  The  mass 
is  then  dried  and  calcined  at  a  red  heat,  in  order  to  convert  into  red 
oxide  any  ferrous  sulphate  which  may  be  present.  It  is  then  dissolved 
in  water,  and  calcium  sulphide  added  to  separate  any  remaining  por- 
tion of  iron.  The  salt  is  crystallized  and  dissolved  a  third  time,  in 
order  to  purify  it. 

Magnesium  sulphate  is  largely  made  as  a  by-product  in  the  manu- 
facture of  carbonated  waters;  the  mineral  magnesite  is  decomposed 
by  sulphuric  acid  and  the  carbon  dioxide  passed  into  the  water. 

MgC03+H2S04  =  MgS04+C02+HaO 

Magnesite        Sulphuric     Magnesium     Carbon     Water 
Acid  Sulphate        Dioxide 

In  England,  Epsom  salt  is  sometimes  prepared  from  dolomite,  the 
double  carbonate  of  magnesium  and  calcium,  by  driving  off  the  carbon 
dioxide  by  heat,  converting  the  residue  into  hydroxides,  and  then  treat- 
ing these  with  hydrochloric  acid.  Calcium  chloride  is  formed;  this 
is  dissolved  out  by  washing  with  water,  and  the  purified  magnesium 
oxide  is  converted  into  sulphate  by  treating  it  with  sulphuric  aeid. 

Official  Description. — Small,  colorless,  prismatic  needles  or  rhombic  prisma;  slowly 
efflorescent  in  the  air. 

Odor,  Taste,  and  Reaction.  —Without  odor,  and  having  a  cooling,  saline,  and  bltta 
taste.     An  aqueous  solution  of  the  salt  (1  in  20^  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Magnesium  Sulphate  dissolves  in  1  mil  of  water  at  25°  C- 
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(77°  F.) ;  also  in  about  0.2  mil  of  boiling  water;  almost  insoluble  in  alcohol  at  25°  C. 
(77°  F.). 

Tests  for  Identity. — W  hen  exposed  to  warm  air,  the  salt  loses  some  of  its  water  of 
crystallization  and  is  converted  into  a  white  powder.  Further  heating  removes  more 
water,  and  at  a  temperature  somewhat  above  200°  C.  (392°  F.)  it  is  rendered  anhydrous. 

An  aqueous  solution  of  the  salt  (1  in  20),  when  mixed  with  ammonium  chloride  T.S. 
and  ammonia  water,  yields  with  sodium  phosphate  T.S.  a  white,  crystalline  precipitate. 
An  aqueous  solution  (1  in  20)  yields  with  barium  chloride  T.S.  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Chloride. — Add  a  few  drops  of  silver  nitrate 
T.S.  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  previously  mixed  with  a  few 
drops  of  nitric  acid;  not  more  than  an  opalescence  is  produced. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Magnesium  Sulphate,  accurately  weighed,  in  100 
mils  of  distilled  water,  gradually  add  to  the  solution,  with  constant  stirring,  an  excess 
of  sodium  phosphate  T.S.  (about  20  mils),  allow  to  stand  for  ten  minutes,  then  add  30 
mils  of  ammonia  water  and  allow  to  stand  for  four  hours.  Collect  the  precipitate  on  a 
filter,  wash  it  with  dilute  ammonia  water  (1  volume  of  ammonia  water  to  3  volumes  of 
distilled  water)  until  10  mils  of  the  washings,  when  acidulated  with  hydrochloric  acid, 
yields  no  turbidity  on  the  addition  of  a  few  drops  of  barium  chloride  T.S.  Dry  and 
ignite  to  constant  weight.  The  weight  of  the  magnesium  pyrophosphate  so  obtained 
corresponds  to  not  less  than  48.59  per  cent,  nor  more  than  53.45  per  cent,  of  MgS04. 

Each  gramme  of  Magnesium  Sulphate  corresponds  to  not  less  than  0.4495  Gm.  nor 
more  than  0.4944  Gm.  of  magnesium  pyrophosphate  (MgaPsOv). 

U.  S.  P.  Preparation. — Infusum  Sennse  Compositum. 

N.  F.  Preparation. — Liquor  Magnesii  Sulphatis  Effervescens;  Sal  Kissingense 
Factitium;  Sal  Kissingense  Factitium  Effervescens;  Sal  Vichyanum  Factitium; 
Sal  Vichyanum  Factitium  Effervescens;  Sal  Vichyanum  Factitium  Effervescens 
cum  Lithio. 

Uses. — Magnesium  sulphate  is  a  valuable  refrigerant  cathartic,  in 
doses  of  from  one-half  to  one  ounce  (16  to  31  Gm.);  if  dissolved  in 
iced  water,  its  nauseous  taste  is  not  so  perceptible  as  when  water  of 
ordinary  temperature  is  used. 

LIQUOR  MAGNESII  CITRATIS.  U.  S.     Solution  of  Magnesium  Citrate 

[Liq.   Mag.  Cit.] 
One  hundred  mils  of  the  Solution  contains  magnesium  citrate  corre- 
sponding to  not  less  than  1.5  Gm.  of  magnesium  oxide  (MgO  =  40.32). 

Metric  Old  form 

-Magnesium  Carbonate 15.0  Om.  235     gr. 

Citric  Acid 33.0  Om.  1     ok.  av.  79  gr. 

Syrup 60.0  mils.  2     fl.  oz. 

Purified  Talc 5.0  Gm.  78     gr. 

Oil  of  Lemon, 0.1  mils  1.5  mia. 

Potassium  Bicarbonate 2.5  Qm.  39     gr. 

Water,  a  sufficient  quantity. 

Dissolve  the  cit  ric  add  in  150  mils  [old  form  5J4  A.  oz.]  of  hot  water  in 
a  suitable  dish,  and,  halving  added  the  magnesium  carbonate,  previously 
mixed  with  KM)  mils  [old  form  about  3^fl.oz.]  of  water,  stir  until  it  is  dis- 
solved. Then  add  the  syrup,  heat  the  mixed  liquids  to  the  boiling  point, 
immediately  introduce  the  oil  of  lemon,  previously  triturated  with  the 
purified  talc,  and  filter  the  mixture,  while  hot,  into  a  strong  bottle 
(previously  rinsed  with  boiling  water)  of  suitable  capacity.  Introduce 
enough  boiled  water  to  make  the  product  measure  350  mils  [old  form 
12  ft.  OS.].  Stopper  it  with  purified  cotton  until  cold,  then  drop  in  the 
potassium  bicarbonate,  and  immediately  stopper  the  bottle  securely. 
Lastly  shake  the  solution  occasionally  until  the  potassium  bicarbo- 
nate u  dissolved.  Keep  the  bottle  on  its  side  in  a  cool  place,  preferably 
in  a  refrigerator. 


MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM  806 

Note. — In  this  process  the  2.5  Gm.  [old  form  39  grains]  of  potas- 
sium bicarbonate  may  be  replaced  by  2.1  Gm.  [old  form  33  grains]  of 
sodium  bicarbonate,  preferably  in  tablet  form. 

Impurities  and  Tests  for  Impurities. — Tartaric  Acid. — Add  1  mil  of  glacial  acetic 
acid  and  3  mils  of  an  aqueous  solution  of  potassium  acetate  (1  in  2)  to  10  mils  of  Solu- 
tion of  Magnesium  Citrate,  shake  the  mixture  vigorously,  then  gently  rub  the  sides  of 
the  test  tube  with  a  glass  rod  for  a  few  minutes  and  allow  to  stand  for  one  hour;  no 
white  crystalline  precipitate,  soluble  in  ammonia  water,  is  produced. 

Sulphate. — Dilute  2  mils  of  the  Solution  with  8  mils  of  distilled  water  and  add  5  drops 
of  hydrochloric  acid  and  1  mil  of  barium  chloride  T.S. ;  no  turbidity  is  produced  within 
one  minute. 

Calcium. — Dilute  2  mils  of  the  Solution  with  8  mils  of  distilled  water  and  add  5  mils 
of  ammonium  oxalate  T.S.;  not  more  than  a  slight  turbidity  is  produced. 

Assay. — Transfer  10  mils  of  Solution  of  Magnesium  Citrate,  accurately  measured, 
to  a  platinum  or  porcelain  dish,  evaporate  to  dryness,  and  ignite  until  most  of  the  car- 
bonaceous matter  has  burned  off.  Add  to  the  residue  20  mils  of  diluted  hydrochloric 
acid,  heat  on  a  water  bath  for  fifteen  minutes,  filter  if  necessary,  and  wash  the  residue 
thoroughly  with  hot  water.  To  the  combined  filtrate  and  washings,  which  should 
measure  about  100  mils,  add  an  excess  of  sodium  phosphate  T.S.  (about  20  mils),  then 
add  ammonia  water  gradually,  with  constant  stirring,  until  slightly  alkaline,  allow  to 
stand  for  ten  minutes,  add  30  mils  of  ammonia  water,  and  allow  to  stand  for  twelve 
hours.  Collect  the  precipitate  on  a  filter,  wash  it  with  dilute  ammonia  water  (1  volume 
of  ammonia  water  to  3  volumes  of  water)  until  10  mils  of  the  washings,  when  acidu- 
lated with  nitric  acid,  yield  not  more  than  an  opalescence  on  the  addition  of  a  few 
drops  of  silver  nitrate  T.S.  Dry,  and  ignite  to  constant  weight.  The  weight  of  the 
magnesium  pyrophosphate  so  obtained  is  not  less  than  0.414  Gm.,  indicating  an  equiv- 
alent of  not  less  than  1.5  Gm.  of  magnesium  oxide  in  100  mils  of  the  Solution. 

A  few  modifications  in  the  manipulation  of  the  official  process  are 
advisable.  The  15  Gm.  of  bulky  magnesium  carbonate  may  be  replaced 
by  6.23  Gm.  [old  form  98  grains]  of  light  calcined  magnesia.  The 
syrup  should  be  introduced  into  the  bottle,  and  the  filtered  solu- 
tion of  magnesium  citrate  very  carefully  poured  in  without  stirring 
up  the  syrup.  (For  this  purpose  a  hard  rubber  funnel,  having  the 
neck  closed  but  with  perforations  on  the  side  so  that  the  liquid 
is  delivered  gently  on  the  sides  of  the  bot- 
tle, may  be  advantageously  used.)  The  J*^Ln^ 
potassium  bicarbonate,  in  large  crystals  (or 
in  compressed  blocks  of  the  proper  weight), 
is  dropped  into  the  bottle, — they  gradually 
dissolve  in  the  syrup, — and  the  cork  is  at 
once  inserted,  to  prevent  loss  of  carbonic 
acid  gas,  but  special  bottles  with  patent 
stoppers  are  preferred  (see  Fig.  444).  The 
bottle  is  not  disturbed  until  it  is  called  for, 
when  a  careful  shake  mixes  the  solution 
of  the  bicarbonate  in  the  bottom  of  the 
bottle  with  the  acid  liquid  above,  liberat- 
ing the  carbonic  acid  gas,  and  the  solu- 
tion can  then  always  be  dispensed  in  a 
sparkling  condition.  Fig.  444  shows  the  Top  of  citrate  bott,e 
top  of  an  improved  form  of  "citrate 
bottle"  made  by  the  Whitall-Tatum  Company.  It  has  many  ad- 
vantages and  obviates  the  troublesome  process  of  using  corks 
for  stoppers.  It  is  a  modification  of  the  well-known  "beer  bottle" 
stopper.  A  more  recent  type  of  "citrate  bottle"  is  closed  by  a  metal 
cap,  clamped  into  place  by  a  machine  which  crimps  the  edges  over 
the  lip  of  the  bottle.  A  composition  cork  washer  beneath  tin-  cap 
renders  it  air-tight.  This  form  of  bottle  requires  the  purchase  of  a 
capping  machine  costing  about  $5.00,  but  the  bottles  are  much  less 
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expensive  than  those  made  with  the  "beer  bottle  stopper"  and  the 
cap  is  easily  removed  and  may  even  be  sprung  back  on  the  bottle  by 
pressing  it  against  a  flat  surface  should  the  patient  desire  to  use  only 
a  portion  of  its  contents. 

Note  that  the  Pharmacopoeia  has  provided  tests  and  an  assay  for 
this  important  solution  and  pharmacists  should  closely  follow  the 
official  formula. 

The  U.  S.  P.  IX  process  attempts  by  the  use  of  heat  to  eliminate 
mould  spores  or  other  microorganisms  which  are  likely  to  be  present  in 
the  solution  and  cause  confervoid  growths.  If  the  pharmacist  expe- 
riences annoyance  and  loss  from  this  cause,  it  may  be  overcome  even 
more  effectually  by  preparing  the  solution  without  any  attempt  at 
sterilization,  then  bottling,  closing  the  bottles  with  absorbent  cotton, 
and  afterwards  sterilizing  them  by  heating  in  a  closed  vessel,  contain- 
ing boiling  water.  Any  form  of  vessel  which  will  hold  the  bottles,  such 
as  a  wash  boiler,  may  be  used.  The  bottles  should  stand  in  water  to 
the  depth  of  about  an  inch,  on  a  raised  bottom  made  of  tin  or  wooden 
slats  and  the  lid  of  the  vessel  placed  on  loosely.  The  steam  should  heat 
the  contents  of  the  bottles  to  100°  C.  (212°  R),  and  then  the  boiling 
continued  for  at  least  thirty  minutes.  The  bottles  may  now  be  set 
aside  only  closed  with  the  cotton  stopper  and  may  be  kept  for  an  ex- 
tended period  without  danger  of  mould  development.  When  a  bottle  is 
to  be  dispensed,  the  cotton  is  removed,  the  potassium  bicarbonate  added 
and  the  permanent  stopper  at  once  inserted. 

Uses. — "Solution  of  citrate  of  magnesia,"  as  it  will  probably  be 
always  called,  is  one  of  the  most  agreeable  cathartics  known.  It  is 
usually  given  to  adults  in  the  quantity  of  the  official  formula,  twelve 
fluidounces  (350  mils).  The  practice  of  dividing  the  dose,  taking  one- 
half  three  or  four  hours  after  the  other,  is  often  preferable. 


MAGNESII  CHLORIDUM.  X.  F.      Magnesium  Chloride 
[Mag.  Chlorid.] 

It  contains  not  less  than  95  per  cent,  of  MgCla+6H2O(203.34). 

Preparation. — It  is  obtained  from  caniallile,  a  double  potassium 
and  magnesium  chloride,  by  evaporating  an  aqueous  solution  fc>  the 
proper  concentration  (45°  Baumd)  when  magnesium  chloride  crystal- 
lizes, or  by  dissolving  magnesite,  magnesium  carbonate,  in  hydrochloric 
acid.  It  is  also  a  by-product  in  the  preparation  of  potassium  chloride 
from  carnallite. 

Official  Description.  — It  occurs  M  colorless,  transparent  crystals,  or  as  white,  translu- 
oenl  pieces;  deliquescent  in  moist  air. 

Solubility.  ( >ne  gramme  dissolve!  in  about  0.f>  mil  of  water;  it  is  readily  Boluble  in 
alcohol. 

Reaction.      The  aqueous  solution  of  tin'  salt  (1  in  LW  is  neutral  to  litmus  paper. 

Tests  for  Identity.—  An  aqueous  solution  of  the  salt,  acidulated  with  nitric  acid,  yields 
a  white  precipitate  upon  the  addition  of  silver  nitrate  T.S. 

A  mixture  of  10  mils  of  an  aqueous  solution  of  the  salt  1 1  in  20)  with  1"  mils  of  am- 
monium ehloride  T.8..  rendered  slightly  alkaline  with  ammonia  water,  yields  a  white 
precipitate  on  the  addition  of  sodium  phosphate  T.8. 

Impurities  and  Tests  for  Impurities.  Svbttona ••>  I ntohibU  in  Alcohol. — OneGm.  of 
the  salt  dissolves  in  10  mils  of  alcohol,  leaving  not  more  than  1  per  cent,  of  insoluble 
residue. 

Bartttm  \dd  1  mil  of  potassium  sulphate  T.S.  to  10  mils  of  an  aqueous  solution  of 
the  salt  (1  in  20),  slightly  acidulated  with  hydrochloric  acid;  no  turbidity  results. 
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Iron. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  200),  acidulated  with  hy- 
drochloric acid,  is  not  reddened  by  potassium  sulphocyanate  T.S. 

Warm  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  with  10  mils  of  6odium 
hydroxide  T.S. ;  the  odor  of  ammonia  is  not  evolved. 

Calcium. — A  mixture  of  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  10  mila 
of  ammonium  chloride  T.S.,  and  5  mils  of  ammonia  water,  is  not  rendered  more  than 
slightly  turbid  upon  the  addition  of  ammonium  oxalate  T.S. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1   Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Magnesium  Chloride,  previously  dried  and  accu- 
rately weighed,  in  50  mils  of  distilled  water  in  a  200-mil  measuring  flask;  add  3  mila 
of  nitric  acid,  then  add  50  mils  of  tenth-normal  silver  nitrate  V.S.  and  sufficient  dis- 
tilled water  to  make  the  mixture  measure  200  mils.  Mix  thoroughly,  filter  through 
a  dry  filter,  reject  the  first  20  mils  of  filtrate,  then  collect  100  mils  of  filtrate,  add  2  mils 
of  ferric  ammonium  sulphate  T.S.  and  titrate  the  excess  of  silver  nitrate  with  tenth- 
normal potassium  sulphocyanate  V.S. 

Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.010167  Gm.  of 
MgCl2+6H20.  Each  gramme  of  magnesium  chloride  corresponds  to  not  less  than 
93.4  mils  of  tenth-normal  silver  nitrate  V.S. 

N.  F.  Preparation. — Liquor  Hydrastinae  Compositus. 

Uses. — It  is  used  as  a  mild  purgative  in  doses  of  four  drachms  (16 
Gm.). 


LIQUOR  MAGNESII  SULPHATIS  EFFERVESCENS.  N.  F.      Effervescent 

Solution  of  Magnesium  Sulphate 

[Liq.   Mag.   Sulph.   Eff.] 

Metric  Old  form 

Magnesium  Sulphate 25.0  Gm.  391  gr. 

Citric  Acid 4.0  Gm.  63  gr. 

Syrup  of  Citric  Acid 60.0  mils  2  fl.  or. 

Potassium  Bicarbonate,  in  crystals 2.5  Gm.  39  gr. 

Distilled  Water,  a  sufficient  quantity 

To  make  about 350  mils  12  fl.  oa 

Dissolve  the  magnesium  sulphate  and  the  citric  acid  in  250  mils 
[old  form  about  %x/i  n-  oz-]  of  distilled  water,  add  the  syrup  of  citric 
acid  and  filter  the  solution  into  a  strong  bottle  of  about  360  mils  [old 
form  about  12  fl.  oz.]  capacity.  Then  add  sufficient  distilled  water  to 
nearly  fill  the  bottle,  drop  in  the  potassium  bicarbonate  and  imme- 
diately stopper  the  bottle  securely.  Lastly,  shake  the  bottle  occasion- 
ally, until  the  crystals  are  dissolved. 

Uses. — This  flavored,  effervescent  solution  of  Epsom  salt  is  similar 
in  its  action  and  flavor  to  the  better  known  solution  of  magnesium 
citrate.  It  must  never  be  used  as  a  substitute  for  the  latter,  but  it 
offers  an  acceptable,  effervescent  laxative  at  less  cost. 

Calcium.  Ca;  40.07 
Calcium  is  a  very  abundant  element  occurring  in  nature  as  car- 
bonate, sulphate,  phosphate,  silicate,  chloride,  fluoride,  etc.  It  be- 
longs to  the  class  of  metals.  When  heated,  it  burns  with  a  bright 
light.  It  is  of  a  light  yellow  color,  and  is  ductile,  like  gold;  it  may 
be  hammered  into  very  thin  sheets.  It  forms  but  one  chloride.  The 
oxide,  carbonate,  sulphate,  phosphate,  and  hypophosphite  are  of 
pharmaceutical  interest. 

Tests  for  Salts  of  Calcium 
1.  Alkaline  carbonates  produce  white  precipitates  with  soluble  salts 
of  calcium,  insoluble  in  excess. 
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2.  The  soluble  oxalates  (ammonium  or  potassium  oxalate)  produce, 
even  in  dilute  solutions  of  calcium  salts,  a  white  precipitate  of  cal- 
cium oxalate,  insoluble  in  an  excess  of  acetic  acid,  but  soluble  in  an 
excess  of  hydrochloric  acid. 


Official  Name 
Calx,  U.  S.  P.  IX 

Chlorinata,  U.  S.  P.  IX 
Calcii  Bromidum,  U.  S.  P. 
IX 
Carbonas  Prsecipitatus, 

U.  S.  P.  IX 
Chloridum,  U.  S.  P.  IX 
Glycerophosphas,  U.S.  P. 
IX 

Hypophosphis,  U.  S.  P. 

IX 
Lactas,  U.  S.  P.  IX 
Sulphidum  Crudum, 
U.  S.  P.  IX 
Creta  Prseparata,  D.  S.  P.  IX 
Calcii  Lactophosphas,  N.  F. 


Phosphas   Pracipitatus, 

N.  F. 


U.  S.  P.  and  N.  F.  Salts  of  Calcium 

Preparation 
Made  by  calcining  chalk  or  limestone 
By  treating  calcium  hydroxide  with  chlorine 
By  dissolving  lime  in  hydrobromic  acid 

By    double    decomposition   between    calcium    chloride    and    sodium 

carbonate 
By  acting  on  calcium  carbonate  with  hydrochloric  acid 
By    adding    glycerophosphoric    acid    to    an   excess   of    milk   of   lime, 

filtering   out  the  lime,    and  concentrating   the   solution  until   the 

salt  separates 
By  heating  phosphorus  with  milk  of  lime 

By  dissolving  calcium  carbonate  in  lactic  acid  and  crystallizing 
By  heating  dried  calcium  sulphate,   charcoal,   and  starch  to   a  low 

red  heat 
Bj  elutriating  chalk  and  forming  into  cones 
By  mixing  calcium  carbonate,  lactic  acid,  phosphoric   acid  and  dis-. 

tilled   water,    and    evaporating    to    dryness    without    heat,    over 

sulphuric  acid 
By   treating    bone    ash    with    hydrochloric  acid,    precipitating    with 

ammonia  water,  washing  and  drying  the  magma 

Unofficial  Salts  of  Calcium 


Calcii  Benzoas,  Ca(C7H502)2  +3H20 
Calcium  Benzoate 

Calcii  Hydroxidum,  Ca(0H)2 
Calcium  Hydroxide 

Calcii  Iodas,  Ca(I03)2+6H20 
Calcium  Iodate 


Calcii  Iodidum,  Cal2 
Calcium  Iodide 

Calcii  Phonolsulphonas, 

Ca(C6H5S04)2+6H20 

Calcium  Phenolsulphonate 
Cahii  Salicylas,  CafC7Il503)2+2H20 

Calcium  Salicylate 


Calcii  Sulphidum,  CaS 
Calcium  Sulphide 

Calcii  Sulphas,  CaS04 +2H20 

( ';il'  mm  Sulphate 
Calcii  Sulphu  Kxsiccatus,  CaS04,  U.S. P. 
VIII 

Exsiccated  Calcium  Sulphate  (Plaster 
of  Paris} 
Calcii  Sulphis.  CaSOg 

( lalcium  Sulphite 
Calcii  Bulphydras,  < "uH2S2 f  (,II2() 

Call-in  in  Sulphvilrate 

(iil.ii  TMosulphas,  CaS203+6H20 
Calcium  Tlnosulphate 


Made  by  adding  calcium  carbonate  to  a  hot  aqueous 
solution  of  benzoic  acid,  filtering,  evaporating,  and 
crystallizing 

By  adding  1  part  water  to  2  parts  lime  contained  in 
a  metal  pot,  covering  and  setting  aside  to  cool,  sift- 
ing and  preserving  the  fine  powder 

By  mixing  gradually  an  alcoholic  solution  of  iodine 
with  excess  of  filtered  aqueous  solution  of  chlorinated 
lime.  After  decolorization,  slightly  acidulating  with 
hydrochloric  acid,  heating  to  boiling,  filtering,  then 
crystallizing 

By  dissolving  slaked  lime  in  hydriodic  acid  and  con- 
centrating, then  crystallizing.  Dose,  one  to  four 
grains  (0.065  to  0.25  Gm.) 

By  mixing  concentrated  solutions  of  barium  phenol- 
sulphonnte  and  calcium  oarbonate  and  ccllecting  the 
precipitate 

By  neutralizing  a  hot  10  per  cent,  solution  of  salicylic 
acid  with  calcium  carb  mate,  filtering,  evaporating, 
and  crystallizing.  Dose,  seven  to  twenty  grains 
(0.45  to  1.3  Gm.)  fordiarrhcea  and  gastro-enteritis 

By  mixing  12  parts  powdered  gypsum  with  4  parts 
powdered  charcoal,  and  heating  the  mixture  in  a 
covered  crucible  until  gas  ceases  to  be  evolved 

Occurs  in  nature 

By  heating  calcium  sulphate 


By  mixing  concentrated  solutions  of  sodium  sulphite 
and  calcium   chloride   and   collecting   the   precipitate 

By  passing  hydrogen  sulphide  into  a  mixture  of  2 
parts    slaked    lime    and    3    parts    water    as    long    as 

absorbed 
Medical  properties  are  those  of  the  sulphites.     Dose, 
from  ten  to  twenty  grains  (0  C5  to  1.3  Gm.) 


CALX.   U.S.      Calcium  Oxide 
[Lime       Quicklime] 

It  contains,  when  freshly  ignited  to  constant  weight  with  a  blast 
lamp,  noi  lesa  than  95  per  cent,  of  ( JaO  (56.07).  It  loses  not  more  than 
id  per  cent.  «>f  its  weighl  on  ignition.  Preserve  it  in  air-tight  containers 
in  a  dry  place. 
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Preparation. — Lime,  or  calcium  oxide  is  a  very  important  alkaline 
earth,  and  is  made  by  calcining  limestone,  or  native  calcium  car- 
bonate, in  kilns  with  strong  heat ;  carbon  dioxide  and  water  are  expelled. 

Official  Description. — In  hard,  white  or  grayish-white  masses  or  granules,  or  as  a 
white  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  caustic  taste.  Water,  when 
agitated  with  Calcium  Oxide,  becomes  alkaline  to  litmus. 

Solubility.— One  Gm.  of  Calcium  Oxide  dissolves  in  840  mils  of  water  at  25°  C.  (77°  F.) ; 
also  in  1740  mils  of  boiling  water;  soluble  in  glycerin  and  syrup;  insoluble  in  alcohol. 

Tests  for  Identity. — When  moistened  with  water,  Calcium  Oxide  becomes  heated, 
and  is  gradually  converted  into  a  white  powder  (calcium  hydroxide  or  slaked  lime). 
When  this  is  mixed  with  about  3  or  4  times  its  weight  of  water,  it  forms  a  smooth  magma 
(milk  of  lime). 

Impurities  and  Tests  for  Impurities. — Carbonate. — Slake  1  Gm.  of  Calcium  Oxide, 
thoroughly  mix  it  with  50  mils  of  water,  and  decant  the  greater  portion  of  the  milky 
liquid;  the  addition  of  an  excess  of  diluted  hydrochloric  acid  to  the  residue  does  not 
cause  more  than  a  slight  effervescence. 

Mix  5  Gm.  of  Calcium  Oxide,  after  slaking,  with  100  mils  of  distilled  water,  followed 
by  hydrochloric  acid,  drop  by  drop,  with  agitation  until  solution  takes  place.  The 
resulting  solution,  after  boiling  and  cooling,  should  be  acid  and  should  not  deposit  more 
than  0.05  Gm.  of  insoluble  matter. 

Ammonium  oxalate  T.S.  added  to  a  portion  of  this  solution,  after  neutralizing  it 
with  ammonia  water,  yields  a  white  precipitate,  insoluble  in  acetic  acid,  but  soluble 
in  hydrochloric  acid. 

Volatile  Substances. — Ignite  to  constant  weight  with  a  blast  lamp  in  a  tared  platinum 
crucible  a  portion  of  Calcium  Oxide ;  it  loses  not  more  than  10  per  cent,  in  weight  of 
the  Calcium  Oxide  taken. 

Assay. — Dissolve  about  1  Gm.  of  Calcium  Oxide,  previously  ignited  to  constant 
weight  over  a  blast  lamp  and  accurately  weighed,  in  20  mils  of  diluted  hydrochloric 
acid,  cool  the  solution,  dilute  with  distilled  water  to  100  mils  and  mix  well.  Transfer 
20  mils  of  this  solution  to  a  200-mil  graduated  flask  and  proceed  with  the  assay  as  di- 
rected under  Calcii  Carbonas  Pracipitatus  (see  page  813). 

Each  mil  of  tenth-normal  oxalic  acid  V.S.  corresponds  to  0.0028035  Gm.  of  CaO. 
Each  gramme  of  freshly  ignited  Calcium  Oxide  corresponds  to  not  less  than  338.9  mils 
of  tenth-normal  oxalic  acid  V.S. 

U.  S.  P.  Preparation. — Liquor  Calcis. 

N.  F.  Preparations. — Potassa  cum  Calce;  Soda  cum  Calce. 

Uses. — Externally,  lime  acts  as  an  escharotic;  it  enters  into  the 
composition  of  many  depilatory  powders;  internally,  when  converted 
into  the  hydroxide,  and  in  solution,  it  is  a  valuable  antacid. 


LIQUOR  CALCIS.  U.  S.      Solution  of  Calcium  Hydroxide 
[Liq.   Calc. — Limk  Water] 

An  aqueous  solution  containing  not  less  than  0.14  per  cent,  of  Ca 
(OH)2  (74.09)  at  25°  C.  (77°  F.).  Preserve  it  in  well-filled,  tightly 
stoppered  bottles. 

The  percentage  of  calcium  hydroxide  varies  with  the  temperature  at 
which  the  solution  is  prepared,  being  about  0.17  per  cent,  at  15°  C. 
(59°  F.)  and  diminishing  as  the  temperature  rises. 

Metric  Old  form 

Lime 50  Gm.  l  oi.  av.  293  gr. 

Distilled  Water,  a  sufficient  quantity. 

Slake  the  lime  by  the  very  gradual  addition  of  1000  mils  [old  form 
2  pints]  of  distilled  water,  and  agitate  it  occasionally  during  half  an 
hour.  Allow  the  suspended  particles  to  subside,  decant  the  supernatant 
liquid  and  reject  it.  Transfer  the  magma  of  calcium  hydroxide  to  a 
filter  and  wash  it  repeatedly  with  boiling  distilled  water,  until  the  wash- 
ings, after  acidulation  with  nitric  acid,  show  not  more  than  a  faint 
cloudiness  with  silver  nitrate  T.S.  (chloride).    Return  the  magma  to  a 
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suitable  container,  add  5000  mils  [old  form  10  pints]  of  distilled  water, 
agitate  it  thoroughly,  allow  the  mixture  to  stand  for  twenty -four  hours, 
agitate  again,  and,  when  the  coarser  particles  of  solid  matter  have 
subsided,  pour  the  liquid  holding  the  undissolved  calcium  hydroxide 
in  suspension  into  a  bottle  having  a  tight  stopper.  From  time  to  time 
shake  the  bottle  to  insure  a  saturated  solution.  Pour  off  the  clear 
liquid  when  required  for  use. 

The  undissolved  calcium  hydroxide  must  not  be  used  for  making 
additional  quantities  of  Solution  of  Calcium  Hydroxide  unless  the 
product  is  found  to  be  of  full  strength  when  assayed. 

Lime  water  is  very  extensively  used  in  pharmacy;  the  object  of 
keeping  it  upon  undissolved  lime  is  to  insure  a  saturated  solution. 
Lime  is  but  sparingly  soluble  in  water  and  less  soluble  in  hot  water 
than  in  cold;  when  the  solution  is  heated,  a  deposition  of  lime  takes 
place  which  is  redissolved  on  cooling.  A  solution  of  lime  containing 
particles  of  undissolved  lime  in  suspension  is  termed  milk  of  lime. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  alkaline  taste.  It  is 
strongly  alkaline  to  litmus. 

Tests  for  Identity. — It  absorbs  carbon  dioxide  from  the  air,  a  pellicle  of  calcium  car- 
bonate forming;  on  I  ho  surface  of  the  liquid. 

On  being  heated  it  becomes  turbid,  due  to  the  separation  of  calcium  hydroxide  which 
redissolves  when  the  liquid  is  cooled. 

Impurities  and  Tests  for  Impurities. — Alkalies  and  their  Carbonates. — The  alkaline 
reaction  of  the  Solution  entirely  disappears  after  it  has  been  saturated  with  carbon 
dioxide  and  subsequently  boiled. 

Assay. — Titrate  50  mils  of  Solution  of  Calcium  Hydroxide  with  tenth-normal  sul- 
phuric acid  V.S.,  using  phenolphthalein  T.S.  as  indicator;  it  shows  not  less  than  0.14 
per  cent,  of  Ca(OH)2. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  used  corresponds  to  0.0037045  Gm. 
of  Ca(OH)2-  Each  mil  of  Solution  of  Calcium  Hydroxide  corresponds  to  not  less  than 
0.38  mil  of  tenth-normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparation. — Linimentum  Calcis. 

N.  F.  Preparations. — Lotio  Flava;  Lotio  Nigra;  Pasta  Zinci  Mollis. 

F.  W.  Nitardy  has  suggested  that  lime  be  slaked  in  larger  quantity 
than  that  directed  by  the  Pharmacopoeia,  the  magma  washed  free 
from  chloride  and  the  moist  magma  or  milk  of  lime  then  transferred 
to  small,  complete^  filled  bottles  and  kept  until  needed  for  the  mak- 
ing of  lime  water.  This  plan  avoids  the  necessity  of  freshly  slaking 
the  lime  and  washing  the  magma  for  each  lot  of  lime  water.  Another 
suggestion  has  been  the  careful  selection  of  lime,  and  its  preservation 
in  hermetically  sealed  glass  tubes  in  portions  just  sufficient  for  one 
gallon  of  lime  water.  Unless  protected  from  the  air,  lime  soon  becomes 
unfit  for  use,  due  to  the  action  of  carbon  dioxide  and  partial  hydra- 
tion from  moisture  in  the  air.  Mr.  Nitardy  also  suggests  that  the  lime 
water  be  stored  in  a,  large  bottle  from  which  it  may  be  drawn  by  means 
of  ,i  ^l;iss  siphon.  A  piece  of  rubber  tubing  is  attached  to  the  outlet  of 
the  siphon  and  18  opened  or  closed  by  a  pinch-cock,  when  the  lime 
water  is  to  be  drawn  from  the  container.  This  siphon  is  held  in  place  by 
:i  rubber  stopper  which  also  carries  an  Mir  tube  leading  to  a  small  bottle 
dutiori  of  sodium  hydroxide.  By  this  plan  nil  air  admitted  to  the 
bottle  of  lime  water  is  first,  passed  through  the  NaOH  solution  :md 
deprived  of  COa.  The  preparation  of  lime  water  involves  the  follow- 
ing reaction: 

C,()   +    H20  =  C'a(OH)a 

Lime  or         Wattt  Cnicium 

■■mi  <  >ii.|'-  1 1  x  ilroxido 
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When  it  is  exposed  to  the  air,  which  almost  always  contains  C02, 
it  is  quickly  converted  into  the  insoluble  carbonate  as  follows: 

Ca(OH)2  +  C02  =  CaCOs  +  H20 

Calcium  Carbon  Calcium  Water 

Hydroxide  Dioxide        Carbonate 

Uses. — Probably  the  most  extensive  use  of  lime  water  in  medicine 
is  in  checking  nausea.  It  is  usually  administered  with  milk  when 
used  for  this  purpose  and  is  regularly  employed  with  milk  in  infant 
feeding.  It  is  employed  externally  to  allay  inflammation,  and  in 
washes  of  various  kinds.  The  dose  of  lime  water  is  from  four  flui- 
drachms  to  two  fluidounces  (15  to  60  mils). 

CALX  CHLORINATA.  U.  S.      Chlorinated  Lime 

The  activity  of  this  compound  depends  upon  the  amount  of  chlorine 
present,  and  it  is  therefore  most  appropriately  considered  under  that 
head  (see  page  680). 

CALCII  BROMIDUM.  U.  S.     Calcium  Bromide 
[Calc.   Brom.] 

A  hydrated  form  of  Calcium  Bromide  containing  not  less  than  84 
per  cent,  of  CaBr2  (199.91).    Preserve  it  in  well-closed  containers. 

Preparation. — Calcium  bromide  may  be  made  by  the  simple 
process  of  adding  precipitated  calcium  carbonate,  in  excess,  to  hy- 
drobromic  acid,  filtering,  evaporating  the  solution  to  dryness,  and 
granulating  the  product. 

It  may  also  be  made  by  adding  milk  of  lime  to  a  boiling  solution 
of  ammonium  bromide  until  ammoniacal  vapors  cease  to  be  evolved. 
The  solution  is  then  filtered  and  the  salt  granulated.  Care  should 
be  used  to  protect  the  product  from  moisture. 

CaCOa  +  2HBr  =  CaBr2  +  H20  +  COa 

Calcium     Hydrobromic       Calcium  Water     Carbon 

Carbonate  Acid  Bromide  Dioxide 

Official  Description. — A  white,  granular  salt. 

Odor,  Taste,  and  Reaction. — Odorless,  of  a  sharp,  saline  taste.  Very  deliquescent. 
An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Calcium  Bromide  dissolves  in  0.7  mil  of  water  and  in  1.3 
mils  of  alcohol  at  25°  C.  (77°  F.) ;  also  in  0.4  mil  of  boiling  water;  insoluble  in  chloro- 
form or  ether. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  ammonium 
oxalate  T.S.  a  white  precipitate,  insoluble  in  acetic  acid  but  soluble  in  hydrochloric 
acid. 

Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  a  yel- 
lowish-white  precipitate,  insoluble  in  nitric  acid  or  in  a  moderate  8X0688  of  ammonia 
water. 

Impurities  and  Tests  for  Impurities. — Iodide. — Add  1  mil  of  chloroform  to  10  mils 
of  an  aqueous  solution  of  the  salt  (1  in  20)  and  cautiously  introduce  ohlorins  water, 
which  has  been  diluted  with  an  equal  volume  of  distilled  water,  drop  by  drop,  with  con- 
stant agitation.  The  liberated  bromine  dissolves  in  the  chloroform  and  imparts  to  it 
a  yellow  to  orange  color,  which  is  free  from  any  violet  tint. 

Brotnate. — Drop  1  mil  of  diluted  sulphuric  acid  upon  about  1  Gm.  of  the  powdered 
salt;  no  yellow  color  appears  at  once. 

Chlorides. — Dissolve  about  0.1  Gm.  of  the  salt  in  5  mils  of  distilled  water,  add  an 
excess  of  silver  nitrate  T.S.  and  a  few  drops  of  nitric  acid,  filter,  wash  the  precipitate 
with  distilled  water,  digest  it  for  ten  minutes  with  .">  mils  of  ammonium  carbonate  T.S. 
and  filter.  On  supersaturating  the  filtrate  with  Ditric  acid,  not  more  than  a  slight  tur- 
bidity is  produced  at  once. 

Iron. — Twenty  mils  of  an  aqueous  solution  (1  in  250)  does  not  at  once  assume  a  blue 
color  with  potassium  ferrocyanide  T.S. 
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Sulphate. — Five  mils  of  an  aqueous  solution  (1  in  20),  when  acidulated  with  1  drop  of 
hydrochloric  acid,  shows  no  immediate  turbidity  with  1  mil  of  barium  chloride  T.S. 

Barium. — Dissolve  1  Gm.  of  Calcium  Bromide  and  1  Gm.  of  sodium  acetate  in  5  mils 
of  dktilled  water  and  render  the  solution  slightly  acid  by  the  addition  of  a  sufficient 
quantity  (from  3  to  5  drops)  of  diluted  acetic  acid.  After  boiling  and  thoroughly  cool- 
ing the  solution,  it  does  not  become  cloudy  within  five  minutes  after  the  addition,  with 
agitation,  of  5  drops  of  potassium  dichromate  T.S. 

Magnesium  and  Alkalies. — Precipitate  the  calcium  completely  from  10  mils  of  an 
aqueous  solution  of  the  salt  (1  in  20)  by  adding  ammonium  oxalate  T.S.  and  filtering. 
The  filtrate  on  evaporation  and  ignition  leaves  not  more  than  0.004  Gm.  of  fixed  residue. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  bromides  (see  U.  S.  P.,  Test  N>">.  5, 
Chapter  LXII),  using  about  0.4  Gm.  of  Calcium  Bromide,  accurately  weighed  in  a 
stoppered  weighing-bottle.  It  shows  not  less  than  84  per  cent,  of  CaBr2-  Each  mil 
of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.0099955  Gm.  of  CaBrg.  Each 
gramme  of  Calcium  Bromide  corresponds  to  not  less  than  84.0  mils  of  tenth-normal 
silver  nitrate  V.S. 

N.  F.  Preparations. — Elixir  Calcii  Bromidi;   Syrupus  Bromidorum. 

Uses. — Calcium  bromide  is  used  as  an  hypnotic  in  doses  of  fifteen 
to  sixty  grains  (1  to  4  Gm.). 


CALCII  CARBONAS  PR/ECIPITATUS.  U.  S.      Precipitated  Calcium 

Carbonate 
[Calc.   Carb.   Praec. — Precipitated  Chalk] 

It  contains,  when  dried  to  constant  weight  at  200°  C.  (392°  F.), 
not  less  than  98  per  cent,  of  CaC03  (100.07). 

Preparation. — This  salt  is  readily  prepared  by  double  decomposi- 
tion.   The  following  process  was  official  in  the  British  Pharmacopoeia: 

Take  of  calcium  chloride  5  oz.  av.;  sodium  carbonate  13  oz.  av.; 
boiling  distilled  water  a  sufficiency.  Dissolve  the  calcium  chloride 
and  the  sodium  carbonate  each  in  2  pints  [Imperial  measure]  of  the 
water;  mix  the  two  solutions;  and  allow  the  precipitate  to  subside. 
Collect  this  on  a  calico  filter,  wash  it  with  boiling  distilled  water 
until  the  washings  cease  to  give  a  precipitate  with  silver  nitrate, 
and  dry  the  product  at  the  temperature  of  100°  C.  (212°  F.). 

Calcium  carbonate  precipitates  and  sodium  chloride  remains  in 
solution. 

CaCla  +  Na2C03  =  CaC03  +  2Nad 

Calcium  Sodium  Calcium  Sodium 

Chloride  Carbonate         Carbonate  Chloride 

The  fineness  of  the  powder  is  greatly  promoted  by  using  hot,  dense 
solutions. 

This  salt  of  calcium  is  also  obtained  ;is  a  by-product  in  the  process 
for  making  solution  of  chlorinated  soda,  double  decomposition  taking 
place  between  solution  of  chlorinated  lime  and  solution  of  monohy- 
drated  sodium  carbonate.  The  precipitated  calcium  carbonate  must 
be  boiled  in  water,  and  afterwards  thoroughly  washed  to  free  it  from 
the  chlorinous  odor;  the  product  is  unfit  for  internal  use. 

Official  Description.—  \  fine,  white,  micro-crystalline  powder;  permanent  in  the  air. 

Odor  and   I  aste. —  Without  odor  or  taste. 

Solubility. — Precipitated  Calcium  Carbonate  la  Dearly  insoluble  in  water;  the  solu- 
bility is  inert  Mod  l>y  the  presence  "f  ammonium  salta  and  especially  by  carbon  dioxide; 

alkali    hydroxides  diminish    its  solubility;   insoluble   in   alcohol;   dissolved   with   elTei\es- 

eenoe by  diluted  acetic,  hydrochloric,  or  nitric  acid. 

Tests  for  Identity.- -When  heated  to  full  redness,  the  salt  gradually  loaea  carbon 
dioiidu,  and  a  residue  of  calcium  oxide  remains. 
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For  applying  tests  of  identity  and  purity,  mix  1  Gm.  of  Calcium  Carbonate  with 
60  mils  of  distilled  water,  and  add  hydrochloric  acid,  drop  by  drop,  with  agitation,  until 
solution  takes  place.  The  resulting  solution,  after  boiling  and  cooling,  should  be  acid, 
and  should  not  impart  a  green  or  crimson  color  to  a  non-luminous  flame,  nor  leave  more 
than  0.002  Gm.  of  insoluble  matter. 

Neutralize  a  portion  of  this  acid  solution  with  ammonia  water,  and  add  ammonium 
oxalate  T.S.;  a  white  precipitate  is  produced  which  is  insoluble  in  acetic  acid,  but  sol- 
uble in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Another  portion  of  the  solu- 
tion, as  prepared  above,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Soluble  Impurities. — Agitate  1  Gm.  of  the  salt  with  50  mils  of  distilled  water,  which 
has  previously  been  boiled  and  cooled,  and  then  filter;  the  filtrate  is  not  alkaline  to  lit- 
mus, and,  on  evaporation,  leaves  not  more  than  0.005  Gm.  of  residue. 

Assay. — Dissolve  about  0.3  to  0.4  Gm.  of  Calcium  Carbonate,  previously  dried  to  con- 
stant weight  at  200°  C.  (392°  F.)and  accurately  weighed,  in  lOmilsof  distilled  water  and 
10  mils  of  diluted  hydrochloric  acid  and  boil  the  solution  to  expel  all  carbon  dioxide. 
Transfer  this  solution  to  a  200-mil  graduated  flask,  add  100  mils  of  tenth-normal  oxalic 
acid  V.S.,  render  it  alkaline  with  ammonia  water,  shake  the  mixture  well  and  allow 
to  stand  for  three  hours  at  from  60°  to  70°  C.  (140° — 158°  F.)  or  over  night  at  room  tem- 
perature. Cool  the  liquid  if  necessary,  fill  the  flask  with  distilled  water  to  the  mark, 
mix  it  well,  filter  through  a  dry  filter  into  a  dry  flask,  reject  the  first  20  mils  of  the 
filtrate,  and  proceed  as  follows:  Add  diluted  sulphuric  acid  to  100  mils  of  the  filtrate 
(representing  one-half  of  the  Calcium  Carbonate  taken)  until  of  acid  reaction,  then  add 
25  mils  more  of  the  diluted  sulphuric  acid,  warm  the  solution  to  from  G0°  to  70°  C. 
(140°  to  158°  F.),  and  titrate  with  tenth-normal  potassium  permanganate  V.S.  It  shows, 
in  the  dried  salt,  not  less  than  98  percent,  of  CaC03.  Each  mil  of  tenth-normal  oxalic 
acid  V.S.  used  corresponds  to  0.0050035  Gm.  of  CaCC>3.  Each  gramme  of  dried 
Calcium  Carbonate  corresponds  to  not  less  than  195.9  milsof  tenth-normal  oxalic  acid  V.S. 

U.  S.  P.  Preparation. — Syrupus  Calcii  Lactophosphatis. 

N.  F.  Preparations. — Elixir  Calcii  Lactophosphatis;  Liquor  Alumini  Subacetatis; 
Liquor  Phosphatum  Acidus;  Liquor  Phosphatum  Compositus;  Pasta  Zinci  Mollis; 
Syrupus  Calcii  Iodidi;  Unguentum  Sulphuris  Compositum. 

Uses. — This  form  of  calcium  carbonate,  known  popularly  as  pre- 
cipitated chalk,  is  largely  used  in  tooth  powders  and  similar  prepara- 
tions; it  is  inferior  to  the  prepared  chalk  as  an  ingredient  in  chalk 
mixtures,  because  it  does  not  possess  the  adhesive  powers  of  the  latter. 
Because  of  its  crystalline  character  some  dental  authorities  claim  it  is 
too  abrasive  for  tooth  powders  and  prefer  prepared  chalk,  mixed  with 
enough  magnesium  carbonate  to  give  it  the  necessary  lightness.  Dose, 
fifteen  grains  (1  Gm.). 

CRETA  PR/EPARATA.  U.  S.     Prepared  Chalk 
[Cret.   Praep. — Drop  Chalk 

A  native  form  of  calcium  carbonate  freed  from  most  of  its  impurities 
by  elutriation  and  containing,  when  dried  to  constant  weight  at  200°  C. 
(392°  F.),  not  less  than  97  per  cent,  of  CaC03  (100.07). 

Preparation. — The  process  formerly  official  is  as  follows: 

Take  of  chalk  a  convenient  quantity.  Add  a  little  water  to  the 
chalk,  and  rub  it  into  fine  powder.  Throw  this  into  a  large  vessel 
nearly  full  of  water,  stir  briskly,  and,  after  a  short  interval,  decant 
the  supernatant  liquid,  while  yet  turbid,  into  another  vessel.  Treat 
the  coarser  particles  of  the  chalk,  remaining  in  the  first  vessel,  in  > 
similar  manner,  and  add  the  turbid  liquid  to  that  previously  decanted. 
Lastly  set  the  liquid  aside,  that  the  powder  may  subside,  and.  having 
poured  off  the  water,  dry  the  powder. 

The  object  of  this  process  is  to  effect  the  separation  of  the  gritty 
particles  in  ordinary  chalk  by  elutriation  (see  page  20S).  It  is  usual 
to  form  the  moist  powder  into  cones  by  trochiscation  (see  page  208). 
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While  elutriation  effects  the  purification  of  the  chalk  to  a  certain 
extent,  it  does  not  separate  the  insoluble  fine  particles,  and  hence 
prepared  chalk  is  chemically  not  so  pure  as  precipitated  calcium  car- 
bonate. 

Prepared  chalk  differs  greatly  in  appearance  from  precipitated 
chalk,  even  after  it  has  been  reduced  to  a  fine  powder.  It  is  usually 
not  so  white  as  the  latter,  and  it  adheres  to  the  fingers  when  handled. 
This  adhesiveness  fits  it  for  many  purposes.  Whiting,  a  cheap  form 
of  prepared  chalk,  is  used  for  polishing. 

Official  Description. — A  white  to  grayish-white,  very  fine,  amorphous  powder,  often 
formed  into  "conical  drops";  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  tasteless. 

Solubility. — Prepared  Chalk  is  almost  insoluble  in  water;  insoluble  in  alcohol;  decom- 
posed and  dissolved  by  diluted  acetic,  hydrochloric,  or  nitric  acid,  with  copious  effer- 
vescence. When  a  weighed  amount  of  Prepared  Chalk  is  dissolved  in  diluted  hydro- 
chloric acid  not  more  than  2  per  cent,  of  residue  remains. 

Tests  for  Identity. — Dissolve  about  0.1  Gm.  of  Prepared  Chalk  in  5  mils  of  diluted 
acetic  acid  and  filter  the  solution;  the  addition  of  ammonium  oxalate  T.S.  to  the  filtrate 
yields  a  white  precipitate,  insoluble  in  acetic  acid  but  soluble  in  hydrochloric  acid. 

When  heated  to  full  redness,  Prepared  Chalk  gradually  loses  carbon  dioxide  and  is 
converted  into  calcium  oxide. 

Assay. — Proceed  as  directed  under  Calcii  Carbonas  Prcecipitattis.  It  shows,  in  the 
dried  salt,  not  less  than  97  per  cent,  of  CaC03-  Each  gramme  of  dried  Prepared  Chalk 
corresponds  to  not  less  than  193.9  mils  of  tenth-normal  oxalic  acid  V.S. 

U.  S.  P.  Preparations. — Hydrargyrum  cum  Creta;  Mistura  Crete  (from  Com- 
pound Chalk  Powder) ;  Pulvis  Cretan  Compositus. 
N.  F.  Preparation. — Pulvis  Crete  Aromaticus. 

Uses. — This  is  the  form  of  chalk  which  is  used  in  medicine  almost 
exclusively;  it  is  an  antacid,  and  is  admirably  adapted  for  the  treat- 
ment of  diarrhoea.  It  is  used  in  the  compound  chalk  powder.  Dose, 
fifteen  grains  (1  Gm.). 


CALCII  CHLORIDUM.  U.  S.     Calcium  Chloride 
[Calc.  Chlor.] 

A  hydrated  form  of  Calcium  Chloride  containing  not  less  than  75 
per  cent,  of  CsClfl  (110.99).     Preserve  it  in  well-stoppered  bottles. 

Preparation. — Hydrated  calcium  chloride  is  obtained  :is  a  by- 
product of  various  industrial  processes,  such  as  the  manufacture  of 
ammonia  water  and  ammonia  soda,  but  may  be  prepared  by  satu- 
rating hydrochloric  acid  with  chalk  or  marble,  and  carefully  evapo- 
rating to  dryness,  at  a  temperature  not  exceeding  200°  C.  (392°  F.), 
until  it,  contains  about.  21  per  cent,  of  water. 

CaC03   +  2IIC1    -   CaCl2   +  COa  +  H20 

Calcium         Hydrochloric      Calcium  Carbon  w.-itrr 

Cartx  \'i<l  Chloride  Dioxide 

official  Description,  it  occura  In  white,  slightly  translucent,  hard  fragments,  gnu> 
liquescent, 

odor,  Taste,  Hnd  Reaction.  Odorless,  having  a  sharp,  saline  taste.  Its  aqueous 
solution  'I  in  20)  >-  neutral  or  slightly  alkaline  to  litmus. 

Solubility.  One  Gm  of  Calcium  Chloride  dissolves  in  1.2  mil  of  water  and  In  about 
10  mils  of  alcohol  al  26°  C.  (77°  F.);  :dsr>  in  a. 7  mil  <>f  boiling  water  and  about  2  mus 
of  boiling  alcohol. 

rests  Kir  identity.  An  aqueous  solution  of  the-  salt  (i  in  20)  yields,  with  ammonium 
oxalate  1.6. ,  u  white  pn cipitate  insoluble  in  acetic  acid,  but  soluble  in  hydrochloric 
acid. 
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Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  a  white 
precipitate  insoluble  in  nitric  acid  but  readily  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Iron,  Aluminum,  Phosphates,  etc. — Add 
ammonia  water  to  an  aqueous  solution  of  the  salt  (1  in  20)  until  of  alkaline  reaction; 
no  turbidity  or  precipitation  occurs  either  before  or  after  boiling. 

Magnesium  and  Alkalies. — Precipitate  the  calcium  completely  from  10  mils  of  an 
aqueous  solution  of  the  salt  (1  in  20)  by  adding  ammonium  oxalate  T.S.  and  filtering. 
The  filtrate  on  evaporation  and  ignition  leaves  not  more  than  0.004  Gm.  of  fixed  n 

Heavy  Metals. — An  aqueous  solution  of  the  6alt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  chlorides  (see  U.  8.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.3  Gm.  of  Calcium  Chloride,  accurately  weighed  in  a 
stoppered  weighing-bottle.  It  shows  not  less  then  75  per  cent,  of  CaCl2-  Each  mil  of 
tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.00555  Gm.  of  CaCl2-  Each 
gramme  of  Calcium  Chloride  corresponds  to  not  less  than  135.1  mils  of  tenth-normal 
silver  nitrate  V.S. 

N.  F.  Preparation. — Liquor  Hydrastinae  Compositus. 

Uses. — It  is  administered  as  a  hemostatic  in  doses  of  five  to  fifteen 
grains  (0.32  to  1  Gm.)  in  both  gastric  and  intestinal  bleeding,  usually 
in  dilute  solution  or  in  pills.  It  is  also  applied  locally  in  dilute  solu- 
tion to  stop  bleeding.  It  is  incompatible  with  carbonates,  phosphates, 
tartrates  and  sulphates.  Fused  calcium  chloride  is  used  in  chemi- 
cal processes  for  dehydrating  gases;  this  it  does  through  its  power- 
ful affinity  for  water. 


CALCII  GLYCEROPHOSPHAS.  U.S.     Calcium  Glycerophosphate 
[Calc.  Glycerophos. — Calcium  Glycerinophosphate] 

The  normal  calcium  salt  of  glycerophosphoric  acid  [C3H5(OH)2 
P04H2  =  172.11],  containing,  when  dried  to  constant  weight  at  130°  C. 
(266°  F.),  not  less  than  98  per  cent,  of  CaCaHyPOe  or  C3H5(0H)a 
P04Ca  (210.17).    Preserve  it  in  well-closed  containers. 

Preparation. — This  salt  is  prepared  by  adding  glycerophosphoric 
acid  to  an  excess  of  milk  of  lime  or  calcium  carbonate,  filtering  out 
the  excess  of  calcium  salt,  removing  any  dissolved  lime  by  the  addition 
of  carbon  dioxide,  concentrating  in  vacuum,  and  precipitating  the 
glycerophosphate  by  the  addition  of  alcohol. 

Official  Description. — It  occurs  as  a  fine  white  powder;  somewhat  hygroscopic. 

Odor,  Taste,  and  Reaction. — Odorless  and  almost  tasteless.  A  saturated  aqueous 
solution  of  the  salt  is  alkaline  to  litmus  and  to  phenolphthalein. 

Solubility. — One  Gm.  of  Calcium  Glycerophosphate  dissolves  in  about  50  mils  of 
water  at  25°  C.  (77°  F.);  soluble  in  less  water  at  a  lower  temperature;  citric  acid  in- 
creases its  solubility;  insoluble  in  alcohol. 

Tests  for  Identity. — A  cold,  saturated  aqueous  solution  of  the  salt  yields  white 
iridescent  scales  of  anhydrous  calcium  glycerophosphate  when  heated  to  boiling. 

When  heated  above  170°  C.  (338°  F.),  the  salt  is  decomposed,  evolving  inflammable 
vapors,  and  at  a  red  heat  it  is  converted  into  oalefum  pyrophosphate. 

A  saturated  aqueous  solution  of  the  salt  yields  with  ammonium  oxalate  T.S.  a  white 
precipitate,  insoluble  in  acetic  acid  but  soluble  in  hydrochlork  acid.  With  lead  acetate 
T.S.  the  saturated  solution  yields  a  white  curdy  precipitate  which  is  soluble  in  nitric 
acid. 

Impurities  and  Tests  for  Impurities. — Phosphates. — Dissolve  1  Gm.  of  Calcium 
Glycerophosphate  in  10  mils  of  diluted  nitric  acid  and  add  an  equal  volume  of  cold  am- 
monium molybdate  T.S.;  no  precipitate  is  formed  within  one  hour,  but  on  beating  the 
mixture  a  yellow  precipitate  is  formed. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Chloride. — Dissolve  0.1  Gm.  of  the  salt  in  11*  mils  of  diluted  nitric  acid  and  add  1  mil 
of  silver  nitrate  T.S.;  an  opalescence  but  no  precipitate  may  appear  within  one  minute. 

Sulphate. — Dissolve  0.1  Gm.  of  the  salt  in  10  mils  of  diluted  hydrochlorie  add  and 
add  1  mil  of  barium  chloride  T.S.;  no  distinct  turbidity  appears  within  one  minute. 
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Alcohol-soluble  Impurities,  etc. — Shake  1  Gm.  of  finely  powdered  Calcium  Glycero- 
phosphate with  25  mils  of  dehydrated  alcohol,  filter  the  mixture,  evaporate  the  filtrate 
on  a  water  bath  and  dry  the  residue  for  an  hour  at  a  temperature  not  exceeding  70°  C. 
(158°  F.).    The  resulting  residue  weighs  not  more  than  0.01  Gm. 

Water. — Dry  a  portion  of  the  finely  powdered  salt  to  constant  weight  at  130°  C. 
(266°  F.);  the  loss  does  not  exceed  10  per  cent. 

Assay.— Dissolve  about  0.4  Gm.  of  the  salt,  previously  dried  to  constant  weight  at 
130°  C.  (266°  F.),  and  accurately  weighed,  in  20  mils  of  a  5  per  cent,  solution  of  acetic 
acid  and  add  30  mils  of  distilled  water.  Heat  the  mixture  to  boiling  and  add  an  excess 
of  ammonium  oxalate  T.S.  Collect  the  resulting  precipitate,  wash,  dry,  and  then  ignite 
it  until  of  constant  weight.  This  residue  of  calcium  oxide  corresponds  to  not  less  than 
26.1  per  cent,  of  the  weight  of  Calcium  Glycerophosphate  taken.  Dry  a  portion  of  Cal- 
cium Glycerophosphate  to  constant  weight  at  130°  C.  (266°  F.),  and  ignite  it  to  con- 
stant weight;  the  weight  of  calcium  pyrophosphate  corresponds  to  not  less  than  59.2 
per  cent,  of  the  weight  of  Calcium  Glycerophosphate  taken. 

N.  F.  Preparations. — Elixir  Calcii  et  Sodii  Glycerophosphatum;  Elixir  Glycero- 
phosphatum  Compositum. 

Uses. — It  is  used  in  doses  of  four  to  ten  grains  (0.25  to  0.65  Gm.)  as 
a  tonic  and  nervine  and  where  calcium  salts  are  indicated. 

CALCII  HYPOPHOSPHIS.   U.  S.      Calcium  Hypophosphite 
[Calc.   Hypophos.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  98  per  cent,  of  Ca(PH202)2  (170.18).  Pre- 
serve it  in  well-closed  containers.  Caution  should  be  observed  in 
dispensing  Calcium  Hypophosphite  as  an  explosion  is  liable  to  occur 
when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxi- 
dizing agents. 

Preparation. — This  salt  is  made  by  boiling  milk  of  lime  and  phos- 
phorus together  until  the  spontaneously  inflammable  gas,  hydrogen 
phosphide,  ceases  to  be  evolved;  it  is  necessary  to  provide  for  the 
safe  escape  of  this  gas  by  conducting  it  by  a  hood  into  a  powerful 
draught. 

8P  +  3Ca(OH)2  +  6H20  =  3Ca(PH202)2  +  2PH3 

Phosphorus        Calcium  Water  Calcium  Hydrogen 

Hydroxide  Hypophosphite  Phosphide 

The  liquid  is  filtered  to  separate  the  insoluble  phosphate  and  re- 
siduary lime,  then  concentrated,  and  refiltered  to  separate  the  calcium 
carbonate  formed  by  the  action  of  the  air  on  a  little  lime  held  in  solu- 
tion, and  lastly  evaporated  till  a  pellicle  appears;  after  which  the 
salt  may  be  allowed  to  crystallize  by  setting  the  liquid  aside,  or  may 
be  obtained  in  the  granular  form  by  continuing  the  heat,  and  stirring. 

The  heat  employed  in  evaporating  the  solution  should  not  be  above 
85°  C.  (185°  F.),  for  fear  of  explosions,  several  accidents  having  oc- 
curred through  carelessness  in  this  respect,  even  when  the  evapora- 
tion was  conducted  with  a  water  bath. 

Official  Description. — It  occurs  U  colorless,  transparent,  monoclinic  prisms,  as  small 
lustrous  Kales,  <ir  as  a  white,  crystalline  powder;  permanenl  in  the  n i r. 

Odor,  Taste,  and  Reaction.  Odorless,  bavins  ;i  nauseous  and  liitirr  taste.  Dissolve 
l  Qm  of  the  salt  in  20  mile  of  distilled  water;  it  requires  nol  inure  than  l  mil  of  tenth- 
normal potasahun  hydroxide  V.S.  to  produce  a  pink  color,  phenolphthalein  T.S.  being 
indicator. 

Solubility.      (Ino  dm.  of  Calcium  Hypophosphite  is  slowly  soluble  in  6.6  mils  of  water 

at  25°  C.  (77°  P.):  insoluble  in  alcohol. 

Testa  for  Identity.-  When  heated  tin'  salt  decrepitates  and  begins  to  decompose, 
giving  off  water  and  evolving  spontaneously  inflammable    hydrogen    phosphide,  and  on 

complete  ignition  leaving  a  residue  <>f  calcium  pyrophosphate. 

wnea  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid, 
is  added,  drop  by  drop  with  agitation,  to  an  excess  of  mercuric  chloride  T.S.,  a  white 
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precipitate  of  mercurous  chloride  is  formed.  Upon  the  further  addition  of  the  solution 
of  Calcium  Hypophosphite  the  precipitate  becomes  gray  from  reduction  to  metallic 
mercury. 

An  aqueous  solution  of  Calcium  Hypophosphite  (1  in  20)  yields  with  ammonium 
oxalate  T.8.  a  white  precipitate,  insoluble  in  acetic  acid,  but  soluble  in  hydrochloric 
acid. 

Impurities  arm  Tests  for  Impurities. — Phosphate. — When  1  Cm.  of  the  salt  is  dissolved 
in  20  mils  of  distilled  water,  not  more  than  0.005  Gm.  of  residue  remains. 

Sulphides,  etc. — Mix  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  in  a  test  tube 
with  0.5  mil  of  diluted  hydrochloric  acid  and  heat  on  a  water  bath;  no  offensive  odor 
develops  within  thirty  minutes. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII)." 

Arsenic. — Pour  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  25)  into  a  beaker  con- 
taining 3  mils  of  nitric  acid,  diluted  with  about  10  mils  of  distilled  water,  and  evaporate 
it  to  dryness  on  a  water  bath.  The  residue  meets  the  requirements  of  the  Test  for  arsenic 
(see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  0.75  Gm.  of  Calcium  Hypophosphite,  previously  dried  to 
constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  10  mils 
of  distilled  water,  add  10  mils  of  nitric  acid  and  evaporate  to  dryness  on  a  water  bath. 
Add  5  mils  of  nitric  acid  to  the  residue,  again  evaporate  to  dryness  on  a  water  bath  and 
dissolve  the  residue  in  sufficient  distilled  water  to  measure  100  mils.  Transfer  10  mils 
of  this  solution  to  a  100-mil  graduated  flask,  add  sodium  hydroxide  T.S.  (free  from 
chloride)  until  a  slight,  permanent  precipitate  is  produced;  then  add  50  mils  of  tenth- 
normal silver  nitrate  \  .S.  and  proceed  as  directed  in  the  assay  under  Sodii  Phosphas. 
When  calculated  to  the  amount  originally  taken  it  shows  not  less  than  98  per  cent,  of 
Ca(PH 202)2-  Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.002836 
Gm.  of  Ca(PH2C"2)2-  Each  gramme  of  Calcium  Hypophosphite,  dried  to  constant 
weight,  corresponds  to  not  less  than  345.5  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparation. — Syrupus  Hypophosphitum. 

N.  F.  Preparations. — Elixir  Calcii  Hypophosphitis;  Elixir  Cinchonae  Alkaloido- 
rum  et  Hypophosphitum;  Elixir  Hypophosphitum;  Elixir  Hypophosphitum  et 
Ferri;  Emulsum  Olei  Morrhua?  cum  fiypophosphitibus;  Liquor  Hypophosphitum; 
Liquor  Hypophosphitum  Compositus;  Syrupus  Calcii  et  Sodii  Hypophosphitum; 
Syrupus  Calcii  Hypophosphitis;  Syrupus  Hypophosphitum  Compositus. 

Uses. — Calcium  hypophosphite  is  used  pharmaceutically  to  pre- 
pare the  other  hypophosphites,  hypophosphorous  acid,  and  as  an 
ingredient  in  the  syrup  and  compound  syrup  of  hypophosphites  and 
other  preparations.  Medicinally,  it  is  used  in  phthisis  and  other 
wasting  diseases,  and  in  cases  of  defective  nerve  nutrition.  The  dose 
is  from  five  to  thirty  grains  (0.32  to  2  Gm.). 


CALCII   LACTAS.  U.S.     Calcium  Lactate 
[Calc.   Lact.] 

The  hydrated  form  of  Calcium  Lactate  [Ca(C3H803)3+5HaO  = 
308.23].  It  contains,  when  dried  to  constant  weight  at  120°  C.  (248°  F.), 
not  less  than  98  per  cent,  of  Ca(C3H503)2  (218.15).  Preserve  it  in  well- 
closed  containers. 

Preparation. — It  may  be  prepared  by  dissolving  calcium  carbonate 
in  warm  dilute  lactic  acid,  filtering  while  hot  and  crystallizing.  In  the 
manufacture  of  lactic  acid  this  salt  is  obtained  as  an  intermediate 
product. 

Official  Description. — It  occurs  in  white,  granular  masses  or  powder;  it  is  somewhat 
efflorescent;  at  120°  C.  (248°  F.)  it  becomes  anhydrous.  When  dried  to  a  constant 
weight  at  that  temperature  the  loss  is  not  more  than  29.2  per  rent,  (corresponding  t..  5 
molecules  of  water  of  crystallization)  nor  less  than  25  per  rent. 

Odor,  Taste,  and  Reaction. — Odorless  and  nearly  tasteless.  An  aqueous  solution  of 
Calcium  Lactate  (1  in  20)  is  neutral,  slightly  acid,  or  slightly  alkaline  to  litmus,  hut 
is  not  reddened  by  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Calcium  Lactate  dissolves  in  20  mils  of  water  at  25°  C. 
(77°  F.) ;  almost  insoluble  in  alcohol. 
52 
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Tests  for  Identity. — Acidulate  an  aqueous  solution  of  the  salt  (1  in  20)  with  sulphuric 
acid,  add  potassium  permanganate  and  heat  the  mixture;  the  odor  of  acetaldehyde  is 
developed.  With  ammonium  oxalate  T.S.  an  aqueous  solution  (1  in  20)  yields  a  white 
precipitate,  insoluble  in  acetic  acid  but  soluble  in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  the 
salt  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

Magnesium  and  Alkalies. — Add  ammonium  oxalate  T.S.  to  20  mils  of  a  hot  aqueous 
solution  of  the  salt  (1  in  20)  until  no  further  precipitate  is  produced,  filter  the  mixture 
after  three  hours,  and  wash  the  precipitate  with  50  mils  of  distilled  water.  The  com- 
bined filtrate  and  washings  leave  not  more  than  0.01  Gm.  of  residue  on  evaporation 
and  subsequent  ignition. 

Fat  Acids. — Stir  about  0.5  Gm.  of  the  salt  with  1  mil  of  sulphuric  acid:  the  mixture 
does  not  emit  an  odor  of  volatile  fat-acids,  even  on  warming. 

Assay. — Incinerate  in  a  crucible  about  2  Gm.  of  the  salt,  previously  dried  to  con- 
stant weight  at  120°  C.  (248°  F.)  and  accurately  weighed,  dissolve  the  residue  in  50 
mils  of  half-normal  hydrochloric  acid  V.S.  and  titrate  the  excess  of  acid  with  half-normal 
potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indicator.  It  shows,  in  the  dried 
salt,  not  less  than  98  per  cent,  of  Ca(C3H503)2-  Each  mil  of  half-normal  hydrochloric 
acid  V.S.  used  corresponds  to  0.05454  Gm.  of  Ca(C3Hs03)2.  Each  gramme  of  dried 
Calcium  Lactate  corresponds  to  not  less  than  17.97  mils  of  half- normal  hydrochloric 
acid  V.S. 

Uses. — It  is  used  to  control  hemorrhage,  as  it  increases  the  coagu- 
lability of  the  blood,  being  administered  in  doses  of  from  five  to  ten 
grains  (0.32  to  0.65  Gm.)  three  or  four  times  a  day.  It  is  also  used  in 
chilblains  and  chronic  ulcers  and  tuberculosis  infections. 


CALCII  SULPHIDUM  CRUDUM.  U.  S.     Crude  Calcium  Sulphide 
[Calc.   Sulphid.  Crud. — Calx  Sulphurata,  U.S.P.  VIII    Sulphurated  Lime] 

It  contains  not  less  than  55  per  cent,  of  CaS  (72.14).  Preserve  it  in 
well-closed  containers.  It  may  be  prepared  by  the  U.  S.  P.  VIII 
process,  as  follows : 

Metrio  Old  form 

Exsiccated  Calcium  Sulphate,  in  fine  powder 70  Qm.  7  oz.  av. 

Charcoal,  in  fine  powder 10  Qm.  1  01.  av. 

Starch 2  Gm.  87  gr. 

Mix  the  powder  thoroughly,  pack  the  mixture  lightly  into  a  cruci- 
ble, cover  this  loosely,  and  heat  it  to  bright  redness,  until  the  con- 
tents have  lost  their  black  color.  Allow  the  crucible  to  cool,  reduce 
the  product  to  powder,  and  at  once  transfer  it  to  small,  glass-stop- 
pered vials. 

This  is  not  a  definite  chemical  compound,  but  contains  varying 
amounts  of  the  active  constituent,  calcium  sulphide.  The  reaction  is 
as  follows: 

(■..,«>,     +     Ca    =    CaS     +     C02     +     2CO 
Calcium  Charcoal        f'nlrium  Carbon  Carbon 

Sulphate  or  Sulphide  Dioxide  Monoxide 

Carbon 

Official  Description.      A    pale   uray   or   yellowish   powder;   gradually   decomposes  on 

in-  in  moisi  air. 
odor  and  Taste,     it  baa  a  taint  odor  of  hydrogen  sulphide  and  a  nauseous  ami  alka- 
Lint  ta  te 

Solubility.  <  rude  Calcium  Sulphide  is  very  slightly  soluble  in  cold  water;  more 
readily  loluble  in  boiling  water  with  partial  decomposition;  readily  dissolved  by  solu- 
•  >f  ammonium  all  ;  insoluble  in  alcohol. 
lists  for  identity.  \\li<n  Crude  Calcium  Sulphide  ia  decomposed  by  'Hinted  acetic 
acid,  hydrogen  sulphide  ia  evolved  and  a  residue  of  calcium  sulphate  and  carbon  fre- 
quently  remain  The  filtered  solution  yields  with  ammonium  oxalate  T.S.  a  white 
precipil  ite  Insoluble  in  acetic  acid  bill  soluble  in  hydroehloric  acid. 
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Assay. — Introduce  about  0.2  Gm.  of  Crude  Calcium  Sulphide,  accurately  weighed, 
into  a  glass-stoppered  bottle  or  flask;  add  50  mils  of  distilled  water,  mix,  and  quickly 
introduce  30  mils  of  a  10  per  cent,  ammonium  chloride  solution  and  immediately  stopper 
the  flask.  Agitate  the  contents  for  a  few  minutes,  add  quickly  20  mils  of  a  10  per  rent. 
cadmium  chloride  solution,  immediately  insert  the  stopper  and  again  agitate  well  for 
a  few  minutes.  Then  add  5  mils  of  acetic  acid,  heat  the  mixture  on  a  water  bath  for 
fifteen  minutes,  decant  the  supernatant  liquid  through  a  filter,  agitate  the  remaining 
precipitate  with  10  mils  of  diluted  acetic  acid,  transfer  the  precipitate  to  the  filter  and 
wash  with  10  mil's  of  diluted  acetic  acid.  Return  the  filter  and  precipitate  to  the  orig- 
inal flask,  add  50  mils  of  tenth-normal  iodine  V.S.  and  20  mils  of  a  mixture  of  equal 
volumes  of  hydrochloric  acid  and  water.  Stopper  the  flask  and  agitate  it  vigorously 
for  a  few  minutes,  and  then  titrate  the  excess  of  iodine  with  tenth-normal  sodium  thio- 
sulphatc  V.S.  It  shows  not  less  than  55  per  cent,  of  CaS.  Each  mil  of  tenth-normal 
iodine  V.S.  used  corresponds  to  0.003607  Gm.  of  GaS.  Each  gramme  of  Crude  Cal- 
cium Sulphide  corresponds  to  not  less  than  152.5  mils  of  tenth-normal  iodine  V.S. 

Uses. — Sulphurated  lime  is  used  as  a  depilatory  for  removing 
superfluous  hair  from  the  body,  by  mixing  a  small  quantity  with 
water  and  applying  the  paste  to  the  part.  It  is  used  internally  in 
acne  and  other  skin  diseases.  The  dose  is  one-half  grain  to  one  grain 
(0.03  to  0.065  Gm.). 


LIQUOR  HYPOPHOSPHITUM.   N.  F.      Solution   of   Hypophosphites 
[Liq.    Hypophos.] 

Metric  Old  form 

Calcium  Hypophosphite 35.0  Gm.  l  oz.  av.    74  gr. 

Sodium  Hypophosphite 20.0  Gm.  292  gr. 

Potassium  Hypophosphite 1 7.5  Qm.  256  gr. 

Hypophosphorous  Acid 6.0  mils.  92  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils.  2  pints 

Dissolve  the  hypophosphites,  with  the  aid  of  the  acid,  in  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2  pints] 
and  filter. 

Uses. — It  is  used  as  a  tonic  and  nervine  like  the  syrup  of  hypophos- 
phites, but  eliminates  sugar,  which  is  sometimes  objectionable.  The 
usual  dose  is  one  fluidrachm  (4  mils). 


LIQUOR  HYPOPHOSPHITUM  COMPOSITUS.  N.  F.      Compound  Solution 

of    Hypophosphites 
[Liq.   Hypophos.   Co.] 

Metric  Old  form 

Calcium  Hypophosphite 8.500  Qm.  124  gr. 

Potassium  Hypophosphite 8.500  Gm.  124  gr. 

Sodium   Hypophosphite 2.200  Gm.  : ;_•  ^r 

Ferric  Hypophosphite 4.400  Gm.  8 1  gj. 

Manganese  Hypophosphite 2.200  Gm.  32  gr. 

Quinine  Hypophosphite 2.200  Gm.  39  gr. 

Strychnine 0.065  Gm.  fifr  gr 

Potassium  Citrate 8.500  Gm.  l  ■_•  |  gr. 

Hypophosphorous  Acid 6.000  mils  09  min. 

Orange  Flower  Water 35.000  mils      1  fl.  or.    '>><  min. 

Glycerin 350.000  mils    1 1  fl.  u.    98  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  calcium,  sodium,  and  potassium  hypophosphites  in  300 
mils  [old  form  about  91  •£  fl.  oz.]  of  distilled  water.  1  Hssolve  the  remain- 
ing salts  in  250  mils  [old  form  8  fl.  oz.]  of  distilled  water  with  the  aid 
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of  heat  and  add  the  hypophosphorous  acid  in  which  the  strychnine 
has  previously  been  dissolved.  Mix  the  two  solutions,  add  the  orange 
flower  water  and  glycerin,  and  sufficient  distilled  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints],  allow  the  mixture  to 
stand  twelve  hours,  and  filter. 

Uses. — The  N.  F.  solutions  of  hypophosphites  contain  no  sugar 
and  therefore  may  be  used  when  sugar  is  contraindicated.  Its  use  is 
similar  to  other  hypophosphites  in  doses  of  one  fluidrachm  (4  mils). 

LIQUOR  PHOSPHATUM   ACIDUS.   N.  F.     Acid  Solution  of  Phosphate* 
[Liq.   Phos.  Acid. — Solution  of  Acid  Phosphates] 

Metric  Old  form 

Precipitated  Calcium  Carbonate 50  Gm.  l  oz.  av.  293  gr. 

Magnesium  Carbonate 5  Gm.  73  gr. 

Phosphoric  Acid 1 20  mils  3  fl.  oz.  403  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Mix  the  phosphoric  acid  with  700  mils  [old  form  about  22J/£  fl.  oz.] 
of  distilled  water  and  dissolve  the  carbonates  in  this  mixture.  Then 
add  sufficient  distilled  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints]  and  filter. 

It  is  used  as  a  tonic  and  alterative,  usually  added  to  nutritive 
drinks.     The  dose  is  one  fluidrachm  (4  mils). 

LIQUOR   PHOSPHATUM   COMPOSITUS.   N.  F.      Compound   Solution  of 

Phosphates 

[Liq.  Phos.  Co.] 

Metric  Old  form 

Precipitated  Calcium  Carbonate 70  Gm.  2  oz.  av.  147  gr. 

Ferric  Phosphate 35  Gm.  i  oz.  av.    74  gr. 

Ammonium  Phosphate 35  Gm.  l  oz.  av.    74  gr. 

Potassium  Bicarbonate 8  Gm.  117  gr. 

Sodium  Bicarbonate 8Gm.  117  gr. 

Citric  Acid 1 64  Gm.  5  oz.  av.  207  gr. 

Glycerin 375  mils  12  fl.  oz. 

Phosphoric  Acid 1 40  mils  4  fl.  oz.    230  min. 

Orange  Rower  Water 250  mils  8  fl.  oz. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinta 

Triturate  the  precipitated  calcium  carbonate  with  the  potassium  and 
sodium  bicarbonates,  citric  acid,  glycerin  and  orange  flower  water,  and 
gradually  add  the  phosphoric  acid,  stirring  until  solution  has  been 
effected.  Dissolve  the  ferric  phosphate  and  the  ammonium  phosphate 
in  300  mils  [old  form  about  9}  ■>  fl.  oz.]  of  hot  distilled  water,  cool  and 
add  this  solution  to  that  previously  prepared.  Finally  add  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints],  and  filter. 

This  preparation  was  introduced  to  provide  a  relatively  permanent 
solution  of  the  phosphates  f<>r  (he  extemporaneous  preparation  of  the 
N.  F.  syrups  whieh  rapidly  discolor,  due  to  the  carainelization  of  the 
sugar  by  the  free  acid. 

N.  F.  Preparations.  Svrupus  Phosphatum  Compositus;  Syrupus  Phosphatum 
cum  Quinina  et  Strychnina. 
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CALCII  LACTOPHOSPHAS.  N.  F.     Calcium  Lactophosphate 
[Calc.   Lactophos.] 

A  mixture  in  variable  proportions  of  calcium  lactate,  calcium  acid 
lactate,  and  calcium  acid  phosphate. 

Preparation. — It  may  be  prepared  by  mixing  15  parts  of  calcium 
carbonate,  30  parts  of  lactic  acid,  9.86  parts  of  phosphoric  acid  and  150 
parts  of  distilled  water,  and  evaporating  to  dryness  in  a  warm  place, 
avoiding  the  use  of  a  water  bath. 

Official  Description. — It  occurs  in  white  granules  or  as  a  white  powder. 

Odor  and  Reaction. — Without  odor.     Its  aqueous  solution  (1  in  20)  is  acid  to  litmus. 

Solubility. — It  is  soluble  in  water,  almost  insoluble  in  alcohol. 

Tests  for  Identity. — The  addition  of  ammonium^ oxalate  T.S.  to  an  aqueous  solution 
of  Calcium  Lactophosphate  produces  a  white  precipitate  insoluble  in  acetic  acid  but 
soluble  in  hydrochloric  acid. 

Add  10  mils  of  diluted  sulphuric  acid  and  5  mils  of  potassium  permanganate  T.S.  to 
5  mils  of  an  aqueous  solution  of  Calcium  Lactophosphate  (1  in  20)  and  gently  warm 
the  mixture;  the  odor  of  acetaldehyde  is  evolved. 

Add  silver  nitrate  T.S.  or  ammonium  molybdate  T.S.  to  separate  portions  of  an  aque- 
ous solution  of  Calcium  Lactophosphate  (1  in  20) ;  a  yellow  precipitate  is  produced. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Impurities. — Mix  0.5  Gm. 
of  Calcium  Lactophosphate  with  5  mila  of  sulphuric  acid;  not  more  than  a  slight  color- 
ation results  within  one  minute. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  Calcium  Lactophosphate  (1  in  100), 
mixed  with  1  mil  of  diluted  hydrochloric  acid,  does  not  at  once  become  turbid  on  the 
addition  of  a  few  drops  of  barium  chloride  T.S. 

Chloride. — Ten  mils  of  an  aqueous  solution  of  Calcium  Lactophosphate  (1  in  100), 
when  mixed  with  a  few  drops  of  nitric  acid,  yields  not  more  than  an  opalescence  on  the 
addition  of  a  few  drops  of  silver  nitrate  T.S. 

Heavy  Metals. — An  aqueous  solution  of  Calcium  Lactophosphate  does  not  jespond 
to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Mix  0.2  Gm.  of  Calcium  Lactophosphate  with  1  Gm.  of  potassium  nitrate, 
ignite  the  mixture  cautiously  in  small  portions  at  a  time  until  the  carbonaceous  matter 
is  all  or  nearly  all  burned  off,  then  add  to  the  residue  20  mils  of  diluted  sulphuric  acid 
and  evaporate  the  mixture  until  fumes  of  sulphuric  anhydride  are  evolved.  The  residue 
meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Magnesium. — Dissolve  1  Gm.  of  Calcium  Lactophosphate  and  2  Gm.  of  ammonium 
chloride  in  75  mils  of  distilled  water,  heat  the  solution  to  boiling  and  add  an  excess  of 
ammonium  oxalate  T.S.  (about  20  mils).  Allow  the  precipitate  to  subside  completely, 
then  filter  and  supersaturate  the  filtrate  with  ammonia  water;  not  more  than  a  slight 
turbidity  is  produced. 

N.  F.  Preparation. — Emulsum  Olei  Morrhuae  cum  Calcii  Lactophosphate. 

Uses. — It  is  used  as  a  tonic  and  to  supply  calcium  to  the  system, 
usually  in  the  form  of  the  official  Syrup.  The  dose  is  five  to  ten 
grainsJ0.32  to  0.65  Gm.). 


CALCII  PHOSPHAS  PR/CCIPITATUS.  N.  F.      Precipitated  Calcium 

Phosphate 
(U.S. P.  VIII) 

[Calc.   Phos.   Pra;c] 

Calcium  Phosphate  [Ca3(P0^2  =  310.29]  losing,  when  dried  at  200° 
C.  (392°  F.),  not  more  than  4  per  cent,  of  moisture. 

Preparation. — Take  of  bone,  calcined  to  whiteness,  and  in  fine 
powder,  4  oz.  troy;  hydrochloric  acid,  8  oz.  troy;  ammonia  water, 
12  fl.  oz.,  or  a  sufficient  quantity;  distilled  water,  a  sufficient  quan- 
tity. Macerate  the  bone  in  the  acid,  diluted  with  a  pint  of  distilled 
water,  until  it  is  dissolved,  and  filter  the  solution.  Add  another  pint 
of  distilled  water,  and   then,   gradually,  ammonia   water,  until   the 
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liquid  acquires  an  alkaline  reaction.  Mix  the  precipitate  obtained, 
while  yet  in  the  state  of  magma,  with  twice  its  bulk  of  boiling  dis- 
tilled water,  and  pour  the  whole  upon  a  strainer.  Wash  the  precipi- 
tate with  boiling  distilled  water  until  the  washings  cease  to  be  affected 
by  a  solution  of  nitrate  of  silver,  acidulated  with  nitric  acid.  Lastly 
dry  the  precipitate  with  a  gentle  heat. 

Calcium  phosphate  exists  in  calcined  bone;  it  is  soluble  in  hydro- 
chloric acid,  but  is  precipitated  from  its  solution  by  ammonia  water, 
ammonium  chloride  remaining  in  solution. 

It  may  be  prepared  from  calcium  chloride  and  sodium  phosphate 
in  the  presence  of  ammonia  water  at  boiling  temperature.  The  reac- 
tion is  as  follows : 


3CaCl2+2Na2HP04+2NH40H  =  Ca3(P04)2+2NaCl+2NH4Cl+2H20 

Calcium  Sodium  Ammonia  Calcium  Sodium      Ammonium       Water 

Chloride  Phosphate  Water  Phosphate  Chloride       Chloride 

Official  Description. — It  occurs  as  a  white,  amorphous  or  micro-crystalline,  bulky 
powder,  permanent  in  the  air.  At  an  intense  white  heat  the  salt  fuses  without  decom- 
position. 

Odor  and  Taste. — Odorless  and  tastele6s. 

Solubility. — Almost  insoluble  in  cold  water;  partly  decomposed  by  boiling  water; 
almost  insoluble  in  acetic  acid,  except  when  freshly  precipitated;  easily  dissolved  by 
hydrochloric  or  nitric  acid;  insoluble  in  alcohol. 

Tests  for  Identity. — When  moistened  with  silver  nitrate  T.S.,  either  before  or  after 
ignition,  the  salt  acquires  a  yellow  color  (distinction  from  acid  calcium  phosphate,  which, 
after  ignition,  when  moistened  with  silver  nitrate  T.S.,  remains  white). 

Ammonium  molybdate  T.S.  precipitates  from  the  solution  yellow  ammonium  phos- 
phomolybdate;  the  reaction  is  accelerated  by  a  gentle  heat,  not  exceeding  65°  C.  (149°  F.). 
Impurities  and  Tests  for  Impurities. — Carbonate. — For  applying  tests  of  identity 
and  of  purity,  prepare  a  solution  by  shaking  2  Gm.  of  Precipitated  Calcium  Phosnha^e 
with  20  mils  of  distilled  water,  adding  nitric  acid,  drop  by  drop,  until  solution  is  effected 
and  then  sufficient  distilled  water  to  make  the  liquid  measure  40  mils.  While  making 
this  solution,  no  effervescence  occurs  on  adding  the  acid. 

To  a  portion  of  this  solution  add  a  slight  excess  of  ammonia  water,  then  an  excess 
of  silver  nitrate  T.S.  and  afterwards  acetic  acid,  drop  by  drop,  until  the  excess  of  ammonia 
is  neutralized;  the  color  of  the  precipitate  changes  from  white  to  yellow. 

Chloride. — Add  to  five  mils  of  the  solution,  acidulated  with  nitric  acid,  0.5  mil  of 
silver  nitrate  T.S. ;  not  more  than  a  slight  turbidity  is  produced. 

Barium.— Add  to  five  mils  of  the  solution,  strongly  acidulated  with  nitric  acid,  1  mil 
of  potassium  sulphate  T.S. ;  no  turbidity  appears  within  fifteen  minutes. 

Heavy  Metals. — An  aqueous  solution  of  Precipitated  Calcium  Phosphate  (1  in  60), 
obtained  by  shaking  the  salt  with  distilled  water,  adding  hydrochloric  acid,  drop  by 
drop,  and  heating  until  solution  is  effected,  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Five  mils  of  a  solution  of  Precipitated  Calcium  Phosphate  in  diluted  nitric 
acid  (1  in  26),  heated  with  1  mii  of  sulphuric  acid  until  fumes  of  sulphur  trioxide  appear, 
does  not  respond  to  the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

N.  F.  Preparations. — Emulsum  Olei  MorrhiLT  cum  Calcii  Phosphate;  Pulvis 
Antiinoni.tlis;  Syrupus  Calcii  Hydrochlorophosphatis. 

• 

Uses. — Precipitated  calcium  phosphate,  on  account  of  its  insolu- 
bility in  witter,  was  used  in  making  medicated  waters  in  preference 
to  m*g"g""""  c:irbonatc  and  other  similar  substances  in  the  U.  S.  P. 
1890,  bul  has  been  replaced  by  purified  talc  is  Inter  revisions  of  the 
U.  S.  P.  It  is  administered  largely  now  in  combination  with  lactic 
acid  and  phosphoric  acid,  for  use  in  eases  of  defective  nutrition,  as  in 
the  official  syrup  rind  in  the  N.  F.  emulsion.  The  dose  is  from  ten  to 
thirty  grains  (0.f>:>  to  2  Gm.). 
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LIQUOR  CALCIS  SULPHURATVE.  N.  F.     Solution  of  Sulphurated  Lime 
[Liq.  Calc.  Sulphurat. — Solution  of  Oxysulphuret  of  Calcium 
Vleminckx'  Solution        Vlemtnckx'  Lotion] 

Metric  Old  form 

Calcium  Oxide 165  Qm.  5  o«.  av.  222  gr. 

Sublimed  Sulphur 250  Qm.  8  o».  av.  151  gr. 

Water,  a  sufficient  quantity, 


To  make  about 1 000  mils  2  pinta 

Slake  the  calcium  oxide,  mix  it  with  the  sulphur  and  add  the  mixture 
gradually  to  1750  mils  [old  form  V/2  pints]  of  boiling  water.  Boil  this 
mixture,  with  frequent  agitation,  until  it  is  reduced  to  1000  mils  [old 
form  2  pints],  and  maintain  this  volume,  while  boiling  one  hour,  by  the 
addition  of  water  from  time  to  time.  Cool  and  strain  the  mixture,  and 
having  allowed  the  solution  to  become  clear  by  standing  in  a  stoppered 
bottle,  decant  the  clear  browTi  liquid,  and  preserve  it  in  completely 
filled  and  well-stoppered  bottles. 

Uses. — Used  externally  in  the  treatment  of  itch,  scabies  and  other 
skin  diseases;  it  is  usually  diluted  with  an  equal  volume  or  more  of 
water. 

Barium.    Ba.;  137.37 

This  element  furnishes  salts  for  use  officially  in  making  tests  or 
test  solutions.  Barium  dioxide  was  used  in  the  process  for  making 
solution  of  hydrogen  dioxide,  official  in  the  U.  S.  P.  1890,  but  as  there 
is  no  longer  an  official  process  the  salt  has  been  omitted  from  the 
Pharmacopoeia.  The  dioxide,  however,  is  used  in  enormous  quantities 
in  the  production  of  hydrogen  dioxide  and  is  nowr  produced  in  the 
United  States.  Barium  occurs  abundantly  as  heavy  spar,  a  sulphate, 
and  as  witherite,  a  carbonate.  It  is  a  malleable  metal,  having  a  yellow- 
ish-white luster,  decomposing  water,  and  gradually  oxidizing  in  the 
air. 

t 

Tests  for  Salts  of  Barium 

1.  A  soluble  barium  salt  produces  with  sulphuric  acid  or  a  soluble 
sulphate  a  white  precipitate  of  barium  sulphate,  which  is  entirely 
insoluble  in  all  acids. 

2.  Barium  causes  a  colorless  flame  to  be  colored  green. 

3.  Alkaline  carbonates  produce  white  precipitates  with  soluble 
barium  salts,  insoluble  in  excess. 


Official  Test  Solutions  of  Barium 

Test  solution  of  Barium  Chloride  Used  in  testing  for  sulphates 

Test  solution  of  Barium  Hydroxide       Known  as  baryta  voter  iind  used  in  testing  for  sulphates 

Test  solution  of  Barium  Nitrate  Used  in  testing  for  sulphates 


Unofficial  Salts  of  Barium 

Barii  Acetas,  Ba(Can30a)a  +H2O         By  decomposing  barium  carbonate  with  ncrtic  arid,  evnpo- 

Barium  Acetate  rating,  then  crystallizing 

Barii       Benzoas,      Ba(C7HgOa)a+       By  adding  to  a  solution  of  barium  carbonate  ben* 
2HgO  until  neutralised,  then  evaporating  and  crystallin 

Barium  Bcneoate 
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Unofficial  Salts  of  Barium — Continued 


Barii  Boras 

Barium  Borate 
Barii  Bromidum,  BaBr2-f-2H20 

Barium  Bromide 
Barii  Carbonas,  BaCOj 

Barium  Carbonate 


Barii  Chloridum,  BaCl2  +2HaO 

Barium  Chloride 

(See  U.  S.  P.  Test  Solution) 
Barii  Chromas,  BaCrC>4 

Barium  Chromate 
Barii  Citras,  BaatCeHsC^a 

Barium  Citrate 
Barii  Dioxidum,  Ba02 

Barium  Dioxide 
Barii  Hydroxidum,  Ba(OH)2  + 
8H20 

Barium  Hydroxide 

(See  U.  S.  P.  Test  Solution) 
Barii  Iodidum,  Bal2  +2H20 

Barium  Iodide 
Barii  Nitras,  Ba(NOa)2 

Barium  Nitrate 

(See  U.  S.  P.  Test  Solution) 
Barii  Oxalas,  BaC204  +2H20 

Barium  Oxalate 
Barii  Sulphas,  BaSC>4 

Barium  Sulphate 


By  adding  to  a  solution  of  barium  carbonate  a  solution 
of  sodium  borate,  collecting  and  drying  the  precipitate 

By  saturating  baryta  water  with  hydrobromic  acid,  evapo- 
rating, then  crystallizing 

Witherite,  a  native  mineral  used  as  a  source  of  many 
barium  salts,  or  it  may  be  made  by  adding  ammonium 
carbonate  and  ammonia  water  to  a  solution  of  barium 
chloride,  washing  the  precipitate,  and  drying 

By  dissolving  barium  carbonate  in  hydrochloric  acid, 
evaporating,  then  crystallizing 

By  adding  baryta  water  to  a  solution  of  potassium  chro- 
mate, collecting  and  drying  the  precipitate 

By  adding  citric  acid  to  baryta  water  in  excess,  and  col- 
lecting the  precipitate 

By  heating  barium  oxide  to  about  450°  C.  (842°  F.) 

By  treating  barium  monoxide  with  water  .] 


Barii  Sulphidum,  BaS 
Barium  Sulphide 


By  boiling  a  solution  of  iron  iodide  with  excess  of  barium 
carbonate,  filtering,  and  crystallizing 

By  adding  to  a  solution  of  barium  chloride  a  solution  of 
sodium  nitrate,  and  collecting  and  drying  the  precipi- 
tate 

By  adding  a  solution  of  oxalic  acid  to  an  excess  of  baryta 
water,  and  collecting  the  precipitate 

By  adding  to  a  solution  of  barium  chloride,  sulphuric 
acid,  and  collecting  the  precipitate.  This  salt  is  often 
administered  to  patients  who  are  to  undergo  an  X-ray 
examination.  It  is  given  in  large  doses,  4  ounces  or 
more,  usually  mixed  with  milk.  It  is  insoluble  and  there- 
fore non-toxic  and  by  coating  the  stomach  or  intestinal 
tract  the  securing  of  radiograph  pictures  is  greatly 
facilitated.  It  is  usually  prescribed  as  "Bar.  Sulph.  ' 
and  has  on  several  occasions  been  mistaken  for 
barium  sulphide  which  is  a  depilatory  and  dangerously 
poisonous,  and  fatal  results  have  followed. 

By  heating  barium  sulphate  mixed  with  coal,  in  a  furnace. 
It  is  used  as  a  depilatory  and  is  poisonous 

Strontium.  Sr.;  87.63 
Strontium  enters  into  three  official  salts.  It  occurs  in  nature  chiefly 
as  sulphate  and  carbonate.  It  is  a  yellow  metal,  sp.  gr.  2.5;  malleable, 
but  somewhat  harder  than  lead.  Its  use  in  medicine  is  due  to  Laborde's 
demonstration  in  1890  that  its  salts  are  not  poisonous  in  ordinary 
doses,  but,  in  certain  cases,  beneficial. 

Tests  for  Salts  of  Strontium 

1.  A  soluble  Strontium  salt  produces  with  alkaline  carbonates  or 
with  soluble  phosphates  a  white  precipitate. 

2.  Strontium  causes  a  colorless  flame  to  be  colored  red. 

3.  Solution  of  calcium  sulphate  produces  a  white  precipitate  with 
soluble  strontium  salts.  Slow  precipitation  is  hastened  by  the  addi- 
tion of  alcohol. 

U.  S.  P.  Strontium  Salts 
Made  by  dissolving  strontium  carbonate  in  h.\  drobromic  ncid 

Made  by  evaporating   a  solution  of  strontium   hydroxide  in   hydriodio 

acid 
Made  by  neutralizing  salicylic  acid  with  strontium  carbonate 

N.  F.  Strontium  Salt 

Made  by  precipitating  soluble  strontium  salts  with  sodium  carbonate. 
It  also  occurs  native  u  ttrontianit* 

Unofficial  Strontium  Salts 

Made  by  treating  itrontlanita  (native  carbonate)  with  hot 


Strontii  Hromidum 

Strontium   Hromide 
Strontii  [odidum 

Strontium   iodide 

St  rontii  Sitl it- \  jaj 

Strontium  Salicylate 

Strontii  ( '.'irlionas 

Stront  mm  (  urbonate 


8trontii  Chloridum,  SrClfl 

Strontium  Chloride 
Strontii  ChjOOUMi  Sr('rC)4 

Strontium  Chromate 
Strontii  Hydroxidum.  Sr(OH)a 

Strontium  Hydroxide 


hydrochloric  at  Id 

Made    by    precipitating   a   strong   solution   of  chloride  or 

nitrate  with  neutr:il   potassium  ehromate  ' 

Obtained  by  treating  the  oxide  with  water 
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Unofficial  Strontium  Salts — Continued 

Strontii  Lactas,  Sr(CaH503)3  +  Made  by  dissolving  freshly  precipitated  strontium   car- 
3HjO  bonate  in  lactic  acid 

Strontium  Lactate 

Strontii  Nitras,  Sr(N03)a  By  treating  the  carbonate  with  diluted  nitric  acid,  evapo- 

Strontium  Nitrate  rating  and  crystallizing 

Strontii  Oxidum,  SrO  Obtained  by  heating  the  nitrate  to  redness  or  igniting  the 

Strontium  Oxide  carbonate 

Strontii  Sulphas,  SrS04  Occurs  native  as  celestine 

Strontium  Sulphate 

STRONTII  BROMIDUM.  U.  S.      Strontium  Bromide 
[Stront.   Brom.] 

It  contains  not  less  than  98  per  cent,  of  SrBra+6H20  (355.57).  Pre- 
serve it  in  well-closed  containers. 

Preparation. — This  salt  may  be  made  in  several  ways,  but  the 
simplest  method  is  to  dissolve  strontium  carbonate  in  hydrobromic 
acid  and  then  evaporate  and  crystallize  the  salt  from  the  solution. 

Official  Description. — It  occurs  as  colorless,  transparent,  hexagonal  crystals  ;  the 
Bait  deliquesces  in  moist  air  but  effloresces  in  very  dry  air. 

Odor,  Taste  and  Reaction. — Odorless,  and  having  a  bitter,  saline  taste.  Its  aque- 
ous solution  (1  in  20)  is  neutral  to  litmus. 

Solubility.' — One  Gm.  of  Strontium  Bromide  dissolves  in  0.35  mil  of  water  at  25°  C. 
(77°  F.);  soluble  in  alcohol;  insoluble  in  ether. 

Tests  for  Identity. — When  quickly  heated,  the  crystals  at  first  melt,  and  at  above 
180°  C.  (356°  F.)  lose  all  of  their  water  of  crystallization. 

To  a  non-luminous  flame  the  salt  communicates  a  crimson  color. 

Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  10)  produces  a  yel- 
lowish-white precipitate,  insoluble  in  nitric  acid  or  in  a  moderate  excess  of  ammonia 
water. 

With  calcium  sulphate  T.S.  an  aqueous  solution  of  the  salt  (1  in  20)  slowly  forms  a 
white  precipitate  of  strontium  sulphate,  insoluble  in  dilute  acids;  the  precipitation 
occurs  more  quickly  with  diluted  sulphuric  acid  or  a  readily  soluble  sulphate. 

Impurities  and  Tests  for  Impurities. — Iodine. — Add  a  few  drops  of  ferric  chloride  T.S. 
and  1  mil  of  chloroform  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20)  and  shake 
the  mixture;  the  chloroform  does  not  acquire  a  violet  tint. 

Bromate. — Drop  1  mil  of  diluted  sulphuric  acid  upon  about  1  Gm.  of  the  powdered 
salt;  no  yellow  color  appears  at  once. 

Barium. — Dissolve  i  Gm.  of  Strontium  Bromide  and  1  Gm.  of  sodium  acetate  in  5 
mils  of  distilled  water,  and  render  the  solution  slightly  acid  by  the  addition  of  from 
3  to  5  drops  (or  a  sufficient  quantity)  of  diluted  acetic  acid.  The  solution,  upon  the 
addition  of  5  drops  of  potassium  dichromate  T.S.  and  agitation,  does  not  become 
cloudy  within  three  minutes. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  the  Assay  for  bromides  (see  U.  S.  P. ,  Test  No.  5, 
Chapter  LXII),  using  about  0.8  Gm.  of  Strontium  Bromide,  accurately  weighed.  It 
shows  not  less  than  98  per  cent,  of  SrBr2+6H20.  Each  mil  of  tenth-normal  silver 
nitrate  V.S.  used  corresponds  to  0.017778  Gm.  of  SrBr2+6H"20.  Each  gramme  of 
Strontium  Bromide  corresponds  to  not  less  than  55.1  mils  nor  more  than  5G.0  mils  of 
tenth-normal  silver  nitrate  V.S. 

Uses. — Strontium  bromide  is  used  in  place  of  potassium  and  sodium 
bromides  in  epilepsy.    Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

STRONTII  IODIDUM.  U.  S.     Strontium  Iodide 
[Stront.   Iod.] 

It  contains  not  less  than  99  per  cent,  of  SrI2+6H20  (449.57).  Pre- 
serve it  in  small,  amber-colored,  glass-stoppered  bottles,  carefully 
protected  from  light. 

Preparation. — This  salt  may  be  made  by  evaporating  a  neutral 
solution  of  strontium  hydroxide  or  carbonate  in  hydriodic  acid  and 
crystallizing. 
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Official  Description. — It  occurs  as  colorless,  transparent,  hexagonal  plates,  as  a  white, 
granular  powder,  or  in  crystalline  crusts.  It  is  deliquescent,  and  is  colored  yellow  by 
ire  to  air  and  light. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  bitter,  saline  taste.  Its  aqueous 
solution  (1  in  20)  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  Gm  of  Strontium  Iodide  dissolves  in  about  0.2  mil  of  water  at  25°  C. 
(77°  F.) ;  soluble  in  alcohol;  slightly  soluble  in  ether. 

Tests  for  Identity. — When  cautiously  heated,  the  crystals  melt  and  gradually  lose 
their  water  of  crystallization.  At  a  red  heat,  the  salt  is  decomposed,  losing  iodine  and 
leaving  a  residue  of  strontium  oxide. 

To  a  non-luminous  flame  it  imparts  a  crimson  color. 

When  calcium  sulphate  T.S.  is  added  to  an  aqueous  solution  (1  in  10)  it  slowly  forms 
a  white  precipitate  of  strontium  sulphate,  insoluble  in  dilute  acids;  the  precipitation 
occurs  more  quickly  with  diluted  sulphuric  acid  or  a  readily  soluble  sulphate. 

Add  1  mil  of  ferric  chloride  T.S.  to  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  20); 
iodine  is  liberated,  which  imparts  a  violet  color  to  chloroform,  when  shaken  with  it. 

Impurities  and  Tests  for  Impurities.— Barium. — Dissolve  1  Gm.  of  Strontium  Iodide 
and  1  Gin.  of  sodium  acetate  in  5  mils  of  distilled  water,  and  render  the  solution  slightly 
acid  by  the  addition  of  from  3  to  5  drops  (or  a  sufficient  quantity)  of  diluted  acetic 
acid.  The  solution,  upon  the  addition  of  five  drops  of  potassium  dicliromate  T.S.  and 
agitation,  does  not  become  cloudy  within  three  minutes. 

Cyanide. — Gently  heat  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  10)  with  1  drop 
of  ferrous  sulphate  T.S.,  1  drop  of  ferric  chloride  T.S.,  and  0.5  mil  of  potassium  hydrox- 
ide T.S.;  no  blue  color  appears  after  acidulating  the  mixture  with  hydrochloric  acid. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Ghapter  LXII). 

Chloride  or  Bromide. — Dissolve  0.3  Gm.  of  the  salt  in  5  mils  of  distilled  water,  add  an 
excess  of  silver  nitrate  T.S.  and  a  few  drops  of  nitric  acid;  filter,  digest  the  precipitate 
with  5  mils  of  ammonia  water  and  filter.  On  saturating  the  filtrate  with  nitric  acid, 
not  more  than  a  slight  turbidity  is  produced. 

Assay. — Proceed  as  directed  under  the  Assay  for  iodides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  1  Gm.  of  Strontium  Iodide,  accurately  weighed.  It  shows 
not  less  than  99  per  cent,  of  Srl2+6H.20.  Each  mil  of  tenth-normal  silver  nitrate  V.S. 
used  corresponds  to  0.022478  Gm.  of  Srl2+6H20.  Each  gramme  of  Strontium  Iodide 
corresponds  to  not  less  than  44  mils  of  tenth-normal  silver  nitrate  V.S. 

Uses. — This  salt  is  sometimes  used  instead  of  potassium  iodide,  as 
it  is  believed  to  be  less  irritating  to  the  intestinal  tract,  or  less  depress- 
ing to  the  general  nutrition.  Its  medicinal  uses  are  similar  to  those 
of  the  other  alkali  iodides.    Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.). 

STRONTII  SALICYLAS.  U.  S.      Strontium  Salicylate 
[Stront.   Salicyl.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  Sr(C7H503)2+2H20  (397.74). 
Preserve  it  in  well-closed  containers,  protected  from  heat  and  light. 

Preparation.— It  may  be  made  by  decomposing  strontium  carbonate 
with  a  strong,  hot  solution  of  salicylic  acid,  filtering  and  crystallizing. 

Official  Description. —It,  occurs  as  a  white,  crystalline  powder. 

Odor  and  Taste.     odorless,  and  having  a  somewhat  sweet,  saline  taste. 

Solubility.    One  Gm.  of  Strontium  Salicylate  dissolves  in  IS  mils  of  water,  and  In 

61    mils  "f  alcohol  at   25°  G.  (77°  P.);  also  in  A.7  mils  of  boiling  water  and  in   1  1  mils  of 

boiling  alcohol. 

Tests  for  Identity. — When  heated,  the  Halt,  is  decomposed,  giving  off  inflammable 
vapors  and  an  odoi  of  phenol,  and  finally  leaving  a  residue  of  strontium  carbonate  and 

carbon. 
To  a  Bon-luminoua  flame  It  imparts  a  crimson  color. 

With  calcium  sulphate  t.s.  an  aqueous,  solution  of  the  salt  n  in  20)  slowly  forms  ■ 
white  precipitate  of  strontium  sulphate,  Insoluble  in  dilute  adds. 

Add  a  few  drops  of  ferrin  chloride  T.S.  to  an  eXOSM  of  a  concentrated  aqueous  solu- 
tion of  strontium  Salicylate;  a  dark  red  color  and  a  precipitate  are  produced;  in  an 
aqueous  solution  of  the  salt  (l  in  100)  a  deep  violet-blue  oolor  is  produoed. 

Diluted  hydrochloric  add  produces  a  voluminous,  white  precipitate  of  salicylic  add 
in   i  concentrated  aoueous  solution  of  the  salt. 

Impurities  and  Tests  for  Impurities. — An  aqueous  solution  of  the  salt  (1  in  30)  is 
color 
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Heavy  Metals. — Add  1  mil  of  diluted  sulphuric  acid  to  10  mils  of  an  aqueous  solution 
of  Strontium  Salicylate  (1  in  50)  and  filter;  the  filtrate  does  not  respond  to  the     I  • 
for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Barium. — Agitate  2  Gm.  of  Strontium  Salicylate  with  10  mils  of  diluted  acetic  acid, 
heat  the  mixture/cool  and  then  filter.  The  filtrate,  upon  the  addition  of  5  drops  of 
potassium  dichromate  T.S.,  does  not  become  cloudy  within  three  minutes. 

Assay. — Introduce  into  a  platinum  crucible  about  2  Gm.  of  Strontium  Salicylate, 
previously  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately 
weighed,  and  thoroughly  carbonize  it  at  a  temperature  not  exceeding  red  heat.  Dis- 
solve the  residue  in  30  mils  of  half-normal  hydrochloric  acid  V.S.,  and  submit  it  to  resid- 
ual titration  with  normal  potassium  hydroxide  V.S.,  using  methyl  orange  T.S.  as  indi- 
cator. It  shows,  in  the  dried  salt,  not  less  than  99  per  cent,  of  Sr(C7Hs03)2+-H2(J- 
Each  mil  of  half-normal  hydrochloric  acid  V.S.  used  corresponds  to  0.099435  Gm.  of 
Sr(C7Hs03)2+2H20.  Each  gramme  of  Strontium  Salicylate,  previously  dried,  corre- 
sponds to  not  less  than  9.96  mils  of  half-normal  hydrochloric  acid  V.S. 

Uses. — Strontium  salicylate  is  used  in  place  of  sodium  salicylate 
in  doses  of  ten  to  fifteen  grains  (0.65  to  1  Gm.).  Its  uses  are  similar  to 
those  of  the  sodium  salt. 


STRONTII  CARBONAS.  N.  F.      Strontium  Carbonate 
[Stront.   Carb.] 

It  contains,  when  dried  to  constant  Aveight  at  100°  C.  (212°  F.),  not 
less  than  99  per  cent,  of  SrC03  (147.62). 

Preparation. — It  occurs  in  nature  as  the  mineral  strontianite,  SrC03, 
and  may  be  prepared  by  precipitating  any  of  the  soluble  strontium 
salts  with  sodium  carbonate. 

Official  Description. — It  occurs  as  a  white  powder. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — It  is  insoluble  in  water;  dissolved  with  effervescence  by  diluted  hydro- 
chloric, nitric,  or  acetic  acid.  The  addition  of  diluted  sulphuric  acid  to  solutions  of 
the  salt  in  dilute  acid  produces  a  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Sulphate. — One  Gm.  of  the  salt  yields  a  clear, 
or  not  more  than  slightly  turbid,  solution  with  10  mils  of  diluted  hydrochloric  acid. 

Chloride. — A  solution  of  0.1  Gm.  of  the  salt  in  10  mils  of  distilled  water  made  with 
the  aid  of  nitric  acid  does  not  immediately  become  more  than  slightly  opalescent  on 
adding  silver  nitrate  T.S. 

Barium. — Dissolve  1  Gm.  of  Strontium  Carbonate  in  distilled  water  with  the  aid  of 
a  slight  excess  of  acetic  acid,  dilute  to  100  mils  and  to  10  mils  of  this  solution  add  5  drops 
of  potassium  dichromate  T.S. ;  no  turbidity  develops  within  five  minutes. 

Soluble  Substances. — Shake  2  Gm.  of  the  salt  with  25  mils  of  distilled  water,  filter, 
evaporate  the  filtrate  and  dry  the  residue  at  100°  C.(212°  F.);  it  weighs  not  more  than 
0.01  Gm. 

Heavy  Metals. — A  solution  of  the  salt  in  a  slight  excess  of  diluted  hydrochloric  acid 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  IX  1 1   . 

Assay. — Dissolve  about  1.5  Gm.  of  Strontium  Carbonate,  dried  to  constant  weight 
at  100°  C.  (212°  F.)  and  accurately  weighed,  in  :!()  mils  of  normal  hydrochloric  acid  VS. 
and  titrate  the  excess  of  acid  with  normal  sodium  hydroxide  V.S.,  using  methyl  orange 
T.S.  as  indicator.  It  shows  in  the  dried  salt  not  less  than  99  per  cent,  of  >r( '( )%.  Each 
mil  of  normal  hydrochloric  acid  V.S.  consumed  is  equivalent  to  0.073S1  Gm.  of  Sr(  <  >3. 
Each  gramme  of  Strontium  Carbonate  requires  not  less  than  13.4  mils  of  norma]  hy- 
drochloric acid  V.S. 

N.  F.  Preparation. — Elixir  Formatum  Compositum. 

Uses. — Strontium  carbonate  is  used  principally  for  the  production  of 
the  other  salts  of  strontium.  In  the  N.  F.  it  is  used  to  make  the 
formate  in  the  compound  elixir  of  formates. 
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QUESTIONS  ON  MAGNESIUM,  CALCIUM,  BARIUM  AND  STRONTIUM 

Magnesium — Give  formula  in  symbols  and  molecular  weight.     (See  page  798.) 

How  is  it  found? 

What  are  the  tests  for  the  salts  of  magnesium? 

Magnesium  carbonate — Give  formula  in  symbols  and  molecular  weight.    What  is 

its  source?    How  is  it  usually  made? 
What  is  the  process  of  the  British  Pharmacopoeia  for  making  this  salt? 
How  may  light  magnesium  carbonate  be  prepared? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Soluble  salts;  calcium  oxide;  iron; 

heavy  metals. 
What  is  the  dose  and  for  what  purpose  is  it  used? 
Magnesium  oxide — Give  formula  in  symbols  and  molecular  weight.    What  are  its 

common  names? 
How  is  it  prepared? 

What  change  takes  place  on  exposure  to  air  and  moisture? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — Soluble  salts;  carbonate;  calcium 

oxide ;  iron ;  heavy  metals. 
How  can  an  excess  of  water  of  hydration  be  detected? 
For  what  is  magnesium  oxide  used  in  medicine?  and  how  is  it  best  administered? 

Give  the  dose. 
Heavy  magnesium  oxide — What  is  the  present  official  Latin  title  for  this  substance? 
What  is  its  synonym? 
How  does  it  differ  from  light  magnesia? 
What  is  magnesia  magma?     Give  the  common  synonym.     How  is  it  prepared 

officially?    Describe  other  methods  for  its  manufacture.    Describe  its  appear- 
ance, and  tests  for  impurities.     What  are  its  medicinal  uses  and  the  dose? 
Magnesium  sulphate — -Give  formula  in  symbols  and  molecular  weight. 
What  is  the  common  name  or  synonym? 
How  is  this  salt  obtained  in  the  United  States? 
How  is  it  sometimes  prepared  in  England? 
How  much  water  of  crystallization  does  it  contain? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Heavy  metals;  chloride;  arsenic. 
What  is  its  medicinal  use  and  dose? 
Solution  of  magnesium  citrate — Give  Latin  official  name. 
How  is  it  prepared? 

What  modifications  of  the  official  process  are  advisable? 
Describe  several  styles  of  bottles  used  for  this  solution.    How  may  this  preparation 

be  sterilized? 
What  is  the  <losc?     How  is  it  often  preferably  administered? 
Magnesium  chloride  —How  is  it  obtained'.'     Give  description  and  solubility. 
What  impurities  may  be  present  and  how  detected? 
Effervescent  solution  of  magnesium  sulphate — How  is  it  prepared?    Give  the  uses 

and  dose. 
Calcium     (live  symbol  and  atomic  weight. 
In  what  forms  does  calcium  occur? 
Whit  are  its  physical  properties? 
What   are  the  tests  for  salts  of  calcium? 

Calcium  oxide     Give  formula  in  symbols  and  molecular  weight. 

Wli.it  are  the  Latin  official  title  and  synonyms? 

How  is  it  obtained? 

Describe  odor,  taste,  chemical  reaction,  and  solubility,    dive  tests  for  identity. 

How   may    the  following  impurities  be  detected?      Carbonate;  insoluble  matter; 

volatile  substance-. 
What   are  its  uses'.' 
Solution    of    Calcium    hydroxide — Give    Latin    official    name.      By    what    name   or 

synonym  is  it  commonly  known'' 

How  is  it  made'.'    Why  not  use  the  undissolved  residue  repeatedly  in  its  preparation? 

How  may  the  time  be  preserved? 

To  what  chemical  change  is  the  deterioration  of  lime  due? 
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How  much  calcium  hydroxide  does  it  contain? 

Give  formula  in  symbols  and  molecular  weight  of  calcium  hydroxide. 

Is  lime  more  soluble  in  hot  or  in  cold  water? 

Describe  odor,  taste,  chemical  reaction,  and  solubihty.    Give  tests  for  identity. 

How  may  impurities  of  alkalies  or  their  carbonates  be  detected?    How  may  lime 
water  be  preserved  against  deterioration?    What  is  the  dose? 

For  what  is  lime  water  used  medicinally? 

Chlorinated  lime — Give  Latin  official  name. 

Upon  what  does  the  activity  of  this  compound  depend? 

Calcium  bromide — Give  formula  in  symbols  and  molecular  weight. 

By  what  processes  may  this  preparation  be  made? 

Explain  the  reaction  which  takes  place  between  milk  of  lime  and  solution  of  am- 
monium bromide  when  mixed. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Iodide;  chloride;  iron;  sulphate; 
magnesium;  alkalies;  heavy  metals;  barium;  bromate. 

What  are  its  uses  and  the  dose? 

Precipitated  calcium  carbonate — Give  the  formerly  official  British  process  for 
making  it. 

How  may  the  fineness  of  the  powder  be  promoted? 

In  what  process  is  this  salt  obtained  as  a  by-product? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Heavy  metals;  soluble  impurities. 

What  are  its  uses  and  the  dose? 
Which  is  preferred  for  chalk  mixtures — this,  or  prepared  chalk,  and  why? 
What  is  prepared  chalk?    By  what  synonym  is  this  commonly  known? 
What  is  the  process  for  making  it  (formerly  official)? 
What  is  the  object  of  this  process? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity 

and  impurities. 
For  what  is  it  used,  and  into  what  official  preparation  does  it  enter? 
What  is  whiting,  and  for  what  is  it  used? 

Calcium  chloride — Give  formula  in  symbols  and  molecular  weight. 
How  may  this  salt  be  prepared? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Iron;  aluminum;  phosphates,' 

magnesium;  heavy  metals;  alkalies. 
For  what  purpose  is  it  used? 
Calcium  glycerophosphate — How  is  it  prepared? 
Describe  appearance,  odor,  taste,  reaction  and  identity  tests. 
What  impurities  are  likely  to  be  present  and  how  detected? 
What  are  its  uses  and  dose? 
Calcium  hypophosphitc — Give  Latin  name,  formula  in  symbols,  and  molecular 

weight. 
What  precaution  is  it  wise  to  observe  in  dispensing  calcium  hypophosphitc? 
How  is  this  salt  prepared? 

What  temperature  should  be  employed  in  evaporating  the  solution? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Phosphate  and  sulphides;  arsenic; 

heavy  metals. 
What  are  its  uses  and  the  dose? 

Calcium  lactate — What  is  its  chemical  formula?     How  prepared? 
Describe  appearance,  odor,  taste  and  tests  for  identity. 
What  are  its  solubilities? 

Name  likely  impurities  and  the  tests  for  detecting  them. 
What  are  its  uses  and  the  dose? 

Crude  calcium  sulphide — What  are  the  official  Latin  title  and  the  synonyms? 
How  may  it  be  prepared? 

Describe  its  appearance,  odor,  taste,  solubility  and  tests  for  identity. 
What  are  its  uses  and  the  dose? 

Solution  of  hypophosphites — How  is  it  prepared?    What  arc  its  uses  and  the  ■ 
Compound  solution  of  hypophosphites — Name  the  constituents.     How  is  it  pre- 
pared?    Why  is  potassium  citrate  used?     What  advantage  has  the  solution 
over  the  compound  syrup  of  hypophosphites? 


830  QUESTIONS 

Acid  solution  of  phosphates — How  is  it  prepared?    What  is  its  use  and  dose? 
Compound  solution  of  phosphates — How  is  it  made?    For  what  is  it  used? 
Calcium  lactophosphate — How  is  it  prepared?     Describe  appearance,  odor,  tests 

for  identity. 
What  impurities  are  likely  to  be  present  and  how  detected? 
Precipitated  calcium  phosphate — How  prepared?    What  is  its  source?     Describe 

appearance,  odor,  taste,  solubility,  and  tests  for  identity  and  purity.    What 

are  its  uses  and  the  dose? 
Solution  of  sulphurated  lime — Give  the  synonyms.    How  is  it  prepared?    How  is 

it  used  medicinally? 
Barium — Give  symbol  and  atomic  weight. 
What  salts  of  barium  are  used  officially,  and  for  what? 
How  is  it  found  in  nature? 
What  are  the  tests  for  salts  of  barium? 
Strontium — Give  symbol  and  atomic  weight. 
What  salts  of  strontium  are  used  officially,  and  for  what? 
By  what  tests  may  strontium  salts  be  recognized? 

Strontium  bromide — Give  Latin  name,  formula  in  symbols  and  molecular  weight. 
How  is  this  salt  made? 

Describe  the  appearance,  characteristics  and  solubility. 
Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Iodine;  bromate;  heavy  metals; 

barium. 
What  is  the  dose  and  for  what  is  it  used? 

Strontium  iodide — Give  Latin  name,  formula  in  symbols  and  molecular  weight. 
How  may  it  be  made? 

How  is  it  described?    Give  the  solubilities  and  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Heavy  metals;  barium;  cyanide; 

chloride;  bromide. 
Strontium  salicylate — Give  Latin  title,  formula  in  symbols  and  molecular  weight. 
How  may  it  be  prepared? 

Describe  odor,  taste,  appearance  and  solubility. 

How  may  the  following  impurities  be  detected? — Heavy  metals;  barium. 
For  what  is  it  used  medicinally  and  in  what  dose? 
Strontium  carbonate — How  is  it  prepared? 
Describe  appearance,  odor,  taste,  solubility. 
What  impurities  are  likely  to  be  present  and  how  detected? 
What  arc  its  most  important  uses? 


CHAPTER    XLIII 
ZINC,  ALUMINUM,  CERIUM,  AND  CADMIUM 

Zn;  65.37.    Al;  27.1.    Ce;  140.25.    Cd;  112.40 

These  metals  are  grouped  together  on  account  of  the  similarity  in 
some  of  their  physical  properties,  rather  than  because  of  the  chemical 
analogies  existing  between  them. 


ZINCUM.  U.  S.     Zinc 
[Zinc] 

It  contains  not  less  than  99  per  cent,  of  Zn  (65.37). 

Note. — A  zinc  of  special  purity  for  the  Arsenic  test  will  be  found 
among  the  reagents  (see  Chapter  LXII). 

Preparation. — Zinc  is  made  by  roasting  calamine,  or  smithsoniie, 
impure  zinc  carbonates,  with  charcoal,  in  powder,  and  collecting  the 
zinc  by  distillation,  the  vapors  being  conducted  into  water,  where  the 
zinc  is  condensed.  It  is  also  obtained  in  large  quantities  from  zinc 
blende,  which  is  a  zinc  sulphide.  In  the  melting  process  for  treating 
this  ore  the  sulphur  dioxide  which  is  produced  is  converted  into  sul- 
phuric acid.  Zinc  is  bivalent,  and  combines  with  oxygen,  chlorine, 
and  phosphorus,  forming  zinc  oxide,  chloride,  and  phosphide,  and 
with  numerous  acids  to  form  salts. 

Tests  for  Zinc  Salts 

1.  Ammonium  sulphide,  if  added  to  a  solution  of  a  zinc  salt  con- 
taining an  excess  of  alkaline  hydroxide,  produces  a  characteristic 
white  precipitate  of  zinc  sulphide. 

2.  The  alkali  hydroxides  of  either  sodium,  potassium,  or  ammo- 
nium produce  white  precipitates  of  zinc  hydroxide,  freely  soluble  in 
an  excess  of  alkali. 

3.  Sodium  and  potassium  carbonates  yield  white  precipitates,  insol- 
uble in  an  excess.  With  ammonium  carbonate  a  precipitate  is  formed 
which  is  readily  redissolvcd  by  an  excess  of  the  reagent . 

Official  Description. — A  bluish-white  metal,  showing  a  crystalline  fracture.  It  occurs 
in  the  form  of  thin  sheets,  or  in  irregular,  granulated  pieces,  or  moulded  into  thin  pen- 
cils, or  in  powder,  and  having  a  specific  gravity  ranging  from  6.9  when  il  is  cast  to  7.2 
after  it  is  rolled. 

Solubility. — It  is  dissolved  by  diluted  sulphuric  or  hydrochloric  acid  with  the  evolu- 
tion of  hydrogen,  usuallv  leaving  some  insoluble  residue 

Tests  for  Identity.— When  heated   above    100°  C.  (212°  F.)  and  not  above  150°  C. 
(302°  F.)  the  metal  becomes  malleable  and  ductile:  above  200°  C.  (392°  F.),  it  becomes 
sufficiently  brittle  to  be  powdered  in  an  iron  mortar;  at  from    11 J     to  415°  C.  (77:;. ti 
to  779°  F.)  it  melts,  and  at  940°  C.  (1724°  F.)  it  boils  and  may  be  readily  distilled. 

Impurities  and  Tests  for  Impurities.— Sulphur. — Add  1  Gin.  of  Zinc  to  26  mils  of 
diluted  sulphuric  acid;  the  liberated  hydrogen  does  not  have  a  disagreeable  odor,  noi 
does  it  color  a  strip  of  paper  moistened  with  lead  acetate  T.S.  or 

Arsenic,  Antimony,  ami  Phosphorus. — With  silver  nitrate  T.S.  The  filtered  solution 
is  colorless,  and  yields  a  white,  gelatinous  precipitate  with  potassium  ferrocvanidc  T.S., 
and  a  white  precipitate  with  ammonium  sulphide  T.S. 

Assay. — Dissolve  about  1  Gm.  of  Zinc,  accurately  weighed,  in  a  slight  6X0668  of  hy- 
drochloric acid  and  add  sufficient  distilled  water  to  make  100  mils.     Dilute  10  mils  of 
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the  clear  solution  with  distilled  water  to  make  100  mils,  render  it  slightly  alkaline  with 
ammonia  water  and  subsequently  treat  it  as  directed  in  the  assay  for  Zinci  Actios  (see 
page  833),  for  the  determination  of  zinc  oxide.  The  metal  yields  an  amount  of  zinc 
oxide  corresponding  to  not  less  than  99  per  cent,  of  Zn.  Each  gramme  of  Zinc  corre- 
sponds to  not  less  than  1.232  Gm.  of  ZnO. 

Zinc  may  also   be   assayed   by   the   Electrolytic   method  (see  U.S. P.,  Test  No.  4, 
Chapter  LXII). 

U.  S.  P.  Preparation. — Liquor  Zinci  Chloridi. 

Uses. — Zinc  is  used  in  making  hydrogen,  in  the  arsenic  tests  of  the 
U.  S.  P.  and  N.  F.,  and  in  preparing  the  zinc  salts. 


Official  Name 


Zincum 


Zinci  Acetas 

Carbonas  Prsecipitatus 

Chloridum 

Oxidum 

Phenolsulphonas 


Stearas 


Sulphas 
Valeras 


Zinc  and  U.  S.  P.  Zinc  Salts 

Preparation 

Made  by  roasting  the  impure  carbonate  with  charcoal  and  dis- 
tilling also  from  the  native  sulphide 

By  treating  zinc  carbonate  with  acetic  acid 

By  double  decomposition  of  zinc  sulphate  and  sodium  carbonate 

By  evaporating  the  solution  of  zinc  chloride 

By  calcining  zinc  carbonate 

By  mixing  solutions  of  barium  phenolsulphonate  and  zinc  sul- 
phate, evaporating  the  supernatant  liquid,  and  collecting  the 
crystals 

By  mixing  solutions  of  castile  soap  and  zinc  sulphate,  collecting 
the  precipitate,  and  drying 

By  acting  on  zinc  with  diluted  sulphuric  acid 

By  double  decomposition  of  zinc  sulphate  and  sodium  valerate 


Unofficial  Zinc  Salts 


Zinci  Bromidum,  ZnBr2,  U.  S.  P.  VIII 

Zinc  Bromide 
Zinci  Cyanidum,  Zn(CN)a 

Zinc  Cyanide 
Zinci  Dioxidum,  Zn02 

Zinc  Dioxide,  Zinc  Peroxide 


Zinci  et  Potassii  Cyanidum,  K2ZnCN4 
Zinc  and  Potassium  Cyanide 

Zinci  Ferrocvanidum, 
Zn2FeCX6+2H20 

Zinc  Ferrocyanide 
Zinci  Iodidum.  Znl2,  U.  S.  P.  VIII 

Zinc  Iodide 
Zinci  Lactas,  Zn(C3H503)2  +3H20 

Zinc  Lactate 

Zinci  Permanganae,  Zn(Mn04)2+6H20 
Zinc  Permanganate 


Zinci  Phosphidum  Zn3P2 

Zinc  Phosphul'- 
Zinci  Salicylas,  Zn(C7H503)2 +3H20 

Zinc  Salicylate 

Zinci  Sulphidtim,  ZnS 
Zinc  .Sulphide 

ZinH  Tnrtrns 
Zinc  Tartrate 

Oleftl  urn  Zinci 

Oleate  of  Zinc.     U.  S.  P.  1R90 


By  double  decomposition  of  zinc  sulphate  and  potas- 
sium bromide 

By  adding  hydrocyanic  acid  to  a  solution  of  zinc  ace- 
tate and  collecting  the  precipitate 

Prepared  by  mixing  solutions  of  barium  or  sodium 
dioxide  and  zinc  sulphate,  and  washing  and  drving 
the  precipitate  at  100°  C.  (212°  F.).  It  is  used  as 
a  dressing  for  wounds 

By  dissolving  zinc  cyanide  in  a  solution  of  pure  potas- 
sium cyanide,  filtering,  concentrating,  then  crystal- 
lizing _r 

By  making  a  solution  of  zinc  sulphate  and  a  solution  of 
potassium  ferrocyanide,  mixing  them,  and  collecting 
the  precipitate 

By  digesting  zinc  with  iodine  diffused  in  water 

Dissolving,  by  the  aid  of  heat,  zinc  carbonate  in  di- 
luted lactic  acid,  filtering  and  concentrating,  then 
crystallizing 

By  adding  B  solution  of  sine  sulphate  to  a  solution  of 
barium  permanganate  until  all  barium  is  precipitated 
as  the  sulphate.  Nearly  black,  lustrousdeliquesccnt 
crystals,  soluble  in  3  parts  of  water.  It  is  astrin- 
gent and  antiseptic,  used  in  urethritis  as  injection  or 
douche  in  1-4000  solutions 

By  passing  vapors  of  phosphorus  over  fused  zinc  in  a 
current  of  dry  hydrogen 

By  heatinc  salicylic  acid  with  distilled  water,  gradually 
adding  zinc  oxide  suspended  in  water,  until  no 
longer  dissolved,  filtering,  and  then  crystallizing 

It  is  found  native  as  zinc  blend  but  requires  purifica- 
tion. It  may  be  prepared  by  precipitating  any 
soluble  zinc  salt  with  ammonium  sulphide 

By  mixing  hot  concentrated  solutions  of  zinc  sulphate 
and  neutral  potassium  tartrate,  collecting  the  pre- 
cipitate,  and  drying  it 

By  sifting  zinc  oxide  upon  oleic  acid  and  heating 
gently  until  dissolved 


ZINCI  ACETAS.  I  .  S.      Zinc  Acetate 
[Zinc.   Acet.] 

It  contains  not  loss  than  83.16  per  oent.  nor  more  than  87.32  per 
cent,  of  anhydrous  zinc  acetate,  corresponding  to  not  less  than  99.5 
per  cent,  of  the  crystallized  salt  [Zn(C2H302)2  +  2H20  =  219.45].  Pre- 
serve it  in  well-closed  containers. 
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Preparation. — This  salt  may  be  made  by  adding  2  parts  of  zinc 
oxide,  to  8^  parts  of  acetic  acid,  and  5  parts  of  distilled  water. 
Then  digesting  the  mixture  for  half  an  hour,  heating  to  the  boiling 
point,  filtering  while  hot,  and  crystallizing.  Drain  the  crystals  in 
a  funnel,  and  dry  them  upon  bibulous  paper.  An  additional  quantity 
of  crystals  may  be  obtained  by  evaporating  the  mother  liquor  to  one- 
half,  slightly  acidulating  with  acetic  acid,  and  crystallizing. 

The  reaction  is  expressed  as  follows : 

ZnO  +  2HC2H302  =  Zn(C2H302)2  +  H20 

Zinc  Oxide         Acetic  Acid  Zinc  Acetate  Water 

Official  Description. — It  occurs  as  soft,  white,  six-sided,  monoclinic  plates,  of  a  pearly 
luster.    When  exposed  to  the  air,  the  salt  gradually  effloresces  and  loses  some  of  its  acid. 

Odor,  Taste,  and  Reaction. — Having  a  faintly  acetous  odor,  and,  in  dilute  solutions, 
an  astringent,  metallic  taste.    Its  aqueous  solution  is  neutral  or  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Zinc  Acetate  dissolves  in  2.3  mils  of  water  and  in  30  mils 
of  alcohol  at  25°  C.  (77°  F.);  also  in  1.6  mils  of  boiling  water  and  about  1  mil  of  boiling 
alcohol. 

Tests  for  Identity. — When  heated,  the  salt  is  partially  fused,  losing  water  and  acid. 
At  a  higher  temperature  it  is  decomposed,  with  evolution  of  inflammable  and  empyreu- 
matic  vapors,  and  leaving  a  residue  consisting  chiefly  of  zinc  oxide. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  gelatinous  precipitate  with 
potassium  ferrocyanide  T.S.  and  a  white  precipitate  with  ammonium  sulphide  T.S. 

Add  0.1  Gm.  of  the  salt  to  1  mil  of  sulphuric  acid  and  1  mil  of  alcohol  and  warm  the 
mixture;  ethyl  acetate  is  formed,  recognizable  by  its  odor. 

Ammonium  carbonate  T.S.,  when  added  in  small  portions  to  an  aqueous  solution 
of  the  salt  (1  in  20),  produces  at  first  a  white  precipitate,  which  redissolves  completely 
upon  the  addition  of  an  excess  of  the  reagent. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Ten  mils  of  an  aqueous  solu- 
tion of  the  salt  (1  in  50),  to  which  1  mil  of  hydrochloric  acid  has  been  added,  does  not 
respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII) . 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Zinc  Acetate,  accurately  weighed,  in  100  mils  of 
distilled  water,  render  the  solution  slightly  alkaline  with  ammonia  water  and  warm  it 
to  80°  C.  (176°  F.).  Completely  precipitate  the  zinc  as  zinc  sulphide  by  the  addition 
of  ammonium  sulphide  T.S.  and  warm  the  liquid  on  a  water  bath  until  the  precipitate 
settles.  Collect  the  latter  on  a  filter,  wash  it  with  distilled  water  containing  a  few  drops 
of  ammonium  sulphide  T.S.,  then  dissolve  it  in  hot,  dilute  nitric  acid  (1  in  3),  evaporate 
the  solution  to  dryness  in  a  tared  platinum  dish,  ignite  the  residue  and  weigh  it  as  zinc 
oxide.  The  amount  of  zinc  oxide  obtained  corresponds  to  not  less  than  83.16  per  cent, 
nor  more  than  87.32  per  cent,  of  Zn(C2H302)2.  Each  gramme  of  Zinc  Acetate  corre- 
sponds to  not  less  than  0.369  Gm.  nor  more  than  0.3&7  Gm.  of  zinc  oxide. 

Zinc  Acetate  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P.,  Test 
No.  4,  Chapter  LXII). 

Uses. — Zinc  acetate  is  used  principally  as  a  local  remedy,  in  eye 
washes,  injections,  etc.  If  used  internally,  the  dose  is  two  grains  (0.13 
Gm.). 

ZINCI  CARBONAS  PR/ECIPITATUS.  I  .  S      Precipitated  Zinc  Carbonate 

[Zinc.   Carb.   Prsec] 

Precipitated  Zinc  Carbonate  is  of  somewhat  variable  chemical 
composition,  corresponding  to  not  less  than  68  per  cent,  of  ZnO  (81.37). 

Preparation. — This  salt  may  bo  prepared  as  follows: 

Zinc  sulphate,  10  parts;  sodium  carbonate,  101  •_>  pnrts;  boiling 
distilled  water,  a  sufficient  quantity.  Dissolve  the  sodium  carbonate 
in  16  parts  of  water  in  a  capacious  porcelain  vessel,  and  pour  into  it 
the  zinc  sulphate  also  dissolved  in  16  parts  of  water,  actively  stirring. 
Boil  the  mixture  for  fifteen  minutes  after  effervescence  has  ceased, 
and  allow  the  precipitate  to  subside.  Decant  the  supernatant  liquor, 
wash   the   precipitate,  by  decantation,  with   boiling  distilled  water, 
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until   the  washings   are  no  longer  precipitated  by  barium  chloride. 
Collect  the  precipitate  on  muslin  and  dry  it  with  a  gentle  heat. 

5Na8C08+  5ZnS04  +  3H20  =  (ZnC03)23Zn(OH)2  +  5Na2S04  +  3COa 

Sodium  Zinc  Water  Zinc  Carbonate  Sodium  Carbon 

Carbonate  Sulphate  Sulphate  Dioxide 

If  cold  solutions  of  zinc  sulphate  and  sodium  carbonate  are  mixed, 
neutral  zinc  carbonate  is  precipitated.  This  carbonate  quickly  decom- 
poses, carbon  dioxide  being  evolved,  which,  upon  escaping,  makes  a 
portion  of  the  precipitate  soluble.  This  loss  is  prevented  by  conduct- 
ing the  precipitation  at  the  boiling  temperature,  whereby  the  carbon 
dioxide  is  driven  off  as  quickly  as  it  is  formed,  and  solution  is  thereby 
prevented. 

Official  Description. — It  is  an  impalpable,  white  powder;  permanent  in  the  air. 

Odor  and  Taste.— Without  odor  or  taste. 

Solubility. — Precipitated  Zinc  Carbonate  is  insoluble  in  water  or  in  alcohol;  completely 
dissolved  by  diluted  acids  with  copious  effervescence ;  soluble  in  ammonia  water  and 
in  ammonium  carbonate  T.S. 

Tests  for  Identity. — When  strongly  heated,  the  salt  loses  water  and  carbon  dioxide, 
and  leaves  a  residue,  which  is  yellow  while  hot,  but  becomes  white  on  cooling. 

For  making  the  following  tests  for  identity,  make  a  solution  by  adding  10  mils  of 
diluted  sulphuric  acid  and  10  mils  of  distilled  water  to  1.5  Gm.  of  Precipitated  Zinc 
Carbonate,  and,  after  effervescence  has  ceased,  remove  the  undissolved  excess  by  fil- 
tration. 

In  portions  of  this  solution  a  white  gelatinous  precipitate  is  produced  by  potassium 
ferrocyanide  T.S.,  and  a  white  precipitate  by  ammonium  sulphide  T.S. 

Another  portion  of  this  solution  yields  with  ammonium  carbonate  T.S.  a  white  pre- 
cipitate, which  redissolvee  completely  in  an  excess  of  the  reagent. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Ten  mils  of  a  solution  of  the 
salt  (1  in  50)  made  with  the  aid  of  a  slight  excess  of  hydrochloric  acid  does  not  respond 
to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Alkali. — Mix  1  Gm.  of  the  salt  in  a  flask  with  10  mils  of  boiling  distilled  water  and 
add  2  drops  of  phenolphthalein  T.S.;  not  more  than  1  mil  of  tenth-normal  hydrochloric 
acid  V.S.  is  required  to  discharge  any  red  color  that  may  be  produced. 

Assay. — Digest  about  2  Gm.  of  Precipitated  Zinc  Carbonate,  accurately  weighed, 
with  50  mils  of  normal  sulphuric  acid  V.S.  until  solution  is  complete;  then  titrate  the 
excess  of  sulphuric  acid  with  normal  potassium  hydroxide  V.S.,  using  methyl  orange 
T.S.  as  indicator.  It  shows  not  less  llian  (is  per  cent,  of  ZnO.  Each  mil  of  i 
sulphuric  acid  V.S.  used  corresponds  to  0.010085  Gm.  of  ZnO.  Each  gramme  of 
Precipitated  Zinc  Carbonate  corresponds  to  not  less  than  16.8  mils  of  normal 
sulphuric  acid  V.S. 

U.  S.  P.  Preparation. — Liquor  Zinci  Chloridi. 

Uses. — Precipitated  zinc  carbonate  is  used  principally  in  oint- 
ments,  and  is  often  used  to  replace  the  impure  carbonate  termed 
calamine  which  is  now  official  in  the  N.  F.  (see  page  Ml).  It  is  some- 
times dusted  upon  inflamed  surfaces  us  an  astringent  and  absorbent. 


ZINCI  CHLORIDUM.  U.  S.      Zinc  Chloride 
[Zinc.   Chlor.] 

It  c()Ti1:iitis  tioI  less  than  95  per  cent.  of  ZnCla  (13G.29).  Preserve 
it  in  small,  glass-Stoppered  bottles. 

Preparation.  -  Zinc  chloride  is  easily  prepared  by  digesting  metal- 
lic z'me  iii  hydrochloric  acid  and  evaporating  the  solution  to  dryness; 
or,  preferably,  by  evaporating  the  official  solution  of  zinc  chloride. 


L'Zn     {      IHC1     = 

2ZnCli 

+  4H 

Zino       Hydrochloric 
Add 

Zinc 
Chloride 

Hydrogen 
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Official  Description. — It  occurs  as  a  white,  or  nearly  white,  granular  powder,  or  in 
porcelain-like  masses,  or  moulded  into  pencils.    It  is  very  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless;  it  is  so  intensely  caustic  as  to  make  tasting 
dangerous,  unless  the  salt  is  dissolved  in  a  large  quantity  of  water.  An  aqueous  solution 
of  the  salt  (1  in  10.)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Zinc  Chloride  dissolves  in  0.25  mil  of  water,  and  in  about 
1.3  mils  of  alcohol  at  25°  C.  (77°  F.);  freely  soluble  in  glycerin. 

Tests  for  Identity.— When  heated  to  115°  C.  (239°  F.),  Zinc  Chloride  fuses  to  a  clear 
liquid.  At  a  higher  temperature  it  is  partly  volatilized  in  dense,  white  fumes,  and  partly 
decomposed,  leaving  a  residue  of  zinc  oxide. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  gelatinous  precipitate  with 
potassium  ferrocyanide  T.S.  and  a  white  precipitate  with  ammonium  sulphide  T.S. 

With  silver  nitrate  T.S.  an  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  curdy 
precipitate  insoluble  in  nitric  acid  but  readily  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities,— Oxychloride. — Mix  an  aqueous  solution  of  the 
salt  (1  in  20)  with  an  equal  volume  of  alcohol;  a  single  drop  of  hydrochloric  acid  is  suf- 
ficient to  render  10  mils  of  the  mixture  perfectly  clear. 

Completely  precipitate  the  zinc  from  a  solution  of  1  Gm.  of  the  salt  in  50  mils  of 
distilled  water,  by  means  of  ammonium  sulphide,  filter,  evaporate  the  filtrate,  and  gently 
ignite;  not  more  than  0.004  Gm.  of  residue  remains. 

Heavy  Metals. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50)  to  which  1  mil 
of  diluted  hydrochloric  acid  has  been  added  docs  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3.  Chapter  LXII). 

Add  ammonium  carbonate  T.S.,  in  small  portions,  to  an  aqueous  solution  of  Zinc 
Chloride  (1  in  20);  the  precipitate  produced  is  white,  and  redissolves  completely  in  an 
excess  of  the  reagent. 

Ammonium  Salts. — Add  sufficient  potassium  hydroxide  T.S.  to  5  mils  of  an  aqueous 
solution  of  the  salt  (1  in  10)  to  redissolve  the  precipitate  which  first  forms,  and  then 
warm  the  solution;  the  odor  of  ammonia  is  not  perceptible. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  1 
mil  of  hydrochloric  acid,  is  not  rendered  more  than  slightly  turbid  by  the  addition  of 
1  mil  of  barium  chloride  T.S. 

Assay. — Proceed  as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.3  Gm.  of  Zinc  Chloride,  accurately  weighed,  in  a  stop- 
pered weighing-bottle.  It  shows  not  less  than  95  per  cent,  of  ZnCl2.  Each  mil  of 
tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.0068145  Gm.  of  ZnCl2-  Each 
gramme  of  Zinc  Chloride  corresponds  to  not  less  than  139.4  mils  of  tenth-normal  silver 
nitrate  V.  S. 

Uses. — Zinc  chloride  in  solution  is  used  as  an  antiseptic  and  disin- 
fectant (see  Liquor  Zinci  Chloridi,  below).  Externally,  mixed  with 
flour  and  water,  it  is  used  as  an  escharotic. 


LIQUOR  ZINCI  CHLORIDI.  U.  S.     Solution  of  Zinc  Chloride 
[Liq.   Zinc.   Chlor.] 

An  aqueous  solution  containing  not  less  than  48.5  per  cent,  nor  more 
than  52  per  cent,  of  ZnCl2  (136.29). 

Metric  Old  form 

♦Zinc,  granulated. 240  Gm.  6  oz 

Hydrochloric  Acid 840  Gm. 

Nitric  Acid 12  Om. 

Precipitated  Zinc  Carbonate 12  Gm.  p 

Distilled  Water,  a  sufficient  quantity, 

To  make  about 1000  Gm. 

Add  the  hydrochloric  acid  gradually  to  the  zinc  and  250  mils  [old 
form  4  fl.  oz.]  of  distilled  water  contained  in  a  glass  or  porcelain  vessel, 
and  allow  the  mixture  to  stand  until  the  reaction  ceases  and  the  acid 
is  saturated.  Then  pour  off  the  liquid,  add  the  nitric  acid  and  heat 
the  mixture  at  a  temperature  not  exceeding  115°  C.  (239  F.)i  until  a 
portion,  when  removed  and  cooled,  solidifies.  Allow  it  to  cool,  and 
dissolve  the  solidified  mass  in  sufficient  distilled  water  to  make  the 
product  weigh  1000  Gm.  [or  measure,  old  form  1  pint].    Then  add  the 
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precipitated  zinc  carbonate,  agitate  the  mixture  occasionally  during 
twenty-four  hours,  and  set  it  aside  until  it  has  become  clear  by 
subsidence.  Separate  the  clear  solution  by  decantation  or  by  means 
of  a  siphon,  and  preserve  it  in  tightly  stoppered  bottles. 

When  zinc  is  treated  with  hydrochloric  acid,  hydrogen  is  evolved 
and  zinc  chloride  is  produced. 

2Zn  +  4HCl  =  2ZnCl2  +  4H 

Zinc      Hydrochloric        Zinc        Hydrogen 
Acid  Chloride 

Zinc  is  almost  invariably  contaminated  with  iron,  and  more  or  less 
ferrous  chloride  is  present  in  the  first  solution.  Nitric  acid  is  added, 
and  the  solution  is  evaporated  to  dryness.  The  iron  salt  is  thus  oxi- 
dized, and  it  is  then  precipitated  by  the  addition  of  zinc  carbonate, 
the  insoluble  ferric  hydroxide  and  carbonate,  with  any  excess  of  zinc 
carbonate,  being  filtered  out. 

Official  Description. — A  clear,  colorless,  liquid. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  very  astringent,  metallic  taste,  and 
an  acid  reaction. 

Specific  Gravity.— About  1.548  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Impurities.— It  conforms  to  the  identity  and  purity  tests 
for  an  aqueous  solution  of  the  salt  as  given  under  Zinci  Cidoridum,  when  taken  in  pro- 
portionate amount. 

Assay. — Transfer  to  a  tared  flask  about  O.G  Gm.  of  Solution  of  Zinc  Chloride,  weigh 
accurately,  and  proceed  as  directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test 
No.  5,  Chapter  LXII).  It  shows  not  less  than  48.5  per  cent,  nor  more  than  52  per  cent, 
of  ZnCl2-  Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.0068145 
Gm.  of  ZnCl2-  Each  gramme  of  Solution  of  Zinc  Chloride  corresponds  to  not  less  than 
71.2  mils  nor  more  than  76.3  mils  of  tenth-normal  silver  nitrate  V.S. 

Uses. — This  solution,  sometimes  called  Burnett's  disinfecting  fluid, 
is  used  principally  as  an  antiseptic  and  disinfectant.  Among  its  ad- 
vantages, absence  of  odor  is  one  of  the  most  prominent. 


ZINCI  OXIDUM.  U.  S.      Zinc  Oxide 
[Zinc.   Oxid.] 

It  contains,  when  freshly  ignited,  not  less  than  99  per  cent,  of  ZnO 
(81.37). 

Preparation. — Zinc  oxide  maybe  prepared  by  exposing  precipitated 
zinc  carbonate,  in  a  shallow  vessel,  to  a  low  red  heat  until  the  water 
and  carbon  dioxide  are  wholly  expelled. 

2ZnC03.3Zn(OH)2  -  5ZnO  +  2C0a  +  3HaO 

Zinc  Carbonate  Zinc  O:\rbon  Water 

Oxide,  Iiii.xide 

Commercial  zinc  oxide  is  made  on  the  large  scale  by  heating  cala- 
mine and  coal,  ground  together,  roasting  in  a  furnace  of  peculiar  con- 
struction, and  separating  the  impurities  by  blowing  the  mixed  vapors 
up  a  large  tower,  allowing  the  heavier  particles  to  subside  in  the 
tower,  and  then  by  a  powerful  draught  blowing  the  zinc  oxide  into 
a  room   containing  muslin  bags,  where  the  oxide  is  deposited.     It  is 

also  prepared  by  heating  metallic  sine  in  earthenware  retorts  until 
the  smc  vapor  i^iites,  in  contact  with  the  air.  The  resulting  oxide 
is  then  conducted  into  large  chambers,  where  it  is  deposited. 
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This  kind  of  zinc  oxide  will  not  usually  conform  to  the  official  1  • 
it  is  generally  very  white  and  filled  with  hard  lumps,  which  are  diffi- 
cult to  reduce  to  powder.     The  official  powder  has  a  marked  cream 
tint,  and  can  be  mixed  with  ointment  so  that  a  smooth  preparation  is 
easily  made  without  trituration.    (See  Unguentum  Zinci  Oxidi.) 

Official  Description. — A  very  fine,  amorphous,  white  or  yellowish-white  powder,  free 
from  gritty  particles;  it  gradually  absorbs  carbon  dioxide  from  the  air. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste. 

Solubility. — Zinc  Oxide  is  insoluble  in  water  or  in  alcohol;  it  dissolves  without  effer- 
vescence in  dilute  acids,  also  in  ammonia  water  and  in  ammonium  carbonate  T.S. 

Tests  for  Identity. — When  strongly  heated,  it  assumes  a  yellow  color,  which  disap- 
pears on  cooling. 

For  making  the  following  tests  for  identity,  digest  1.3  Gm.  of  Zinc  Oxide,  with  occa- 
sional agitation,  in  a  mixture  of  10  mils  of  diluted  hydrochloric  acid  and  10  mils  of  dis- 
tilled water  until  the  solution  is  saturated,  then  remove  the  undissolved  Zinc  Oxide  by 
filtration. 

In  portions  of  this  filtrate  a  white,  gelatinous  precipitate  is  produced  by  potassium 
ferrocyanide  T.S.,  and  a  white  precipitate  by  ammonium  sulphide  T.S. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Ten  mils  of  a  solution  of  Zinc 
Oxide  (1  in  50),  made  with  the  aid  of  a  slight  excess  of  hydrochloric  acid,  does  not  re- 
spond to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Alkali. — Mix  1  Gm.  of  Zinc  Oxide  in  a  flask  with  10  mils  of  boiling  distilled  water 
and  add  2  drops  of  phenolphthalein  T.S. ;  not  more  than  1  mil  of  tenth-normal  hydro- 
chloric acid  V.S.  is  required  to  discharge  any  red  color  that  may  be  produced. 

Assay.— -Digest  about  1.5  Gm.  of  freshly  ignited  Zinc  Oxide,  accurately  weighed, 
with  50  mils  of  normal  sulphuric  acid  V.S.  until  solution  is  complete.  Then  titrate  the 
excess  of  sulphuric  acid  with  normal  potassium  hydroxide  V.S.,  using  methyl  orange 
T.S.  as  indicator.  It  shows  not  less  than  99  per  cent,  of  ZnO.  Each  mil  of  normal  sul- 
phuric acid  V.S.  used  corresponds  to  0.040685  Gm.  of  ZnO.  Each  gramme  of  freshly 
ignited  Zinc  Oxide  corresponds  to  not  less  than  24.3  mils  of  normal  sulphuric  acid  V.S. 

U.  S.  P.  Preparation. — Unguentum  Zinci  Oxidi. 

N.  F.  Preparations. — Glycerogelatinum  Zinci  Durum;  Glycerogelatinum  Zinci 
Molle;  Mulla  Zinci;  Pasta  Resorcinolis  Fortior;  Pasta  Resorcinolis  Mitis;  Pasta 
Zinci;  Pasta  Zinci  Mollis;  Pasta  Zinci  Sulphurata;  Unguentum  Picis  Compositum; 
Unguentum  Resorcinolis  Compositum. 

Uses. — Zinc  oxide  is  rarely  used  internally;  externally,  it  is  used 
as  an  exsiccant  to  inflamed  surfaces,  and  it  may  be  dusted  on  the 
part  or  used  in  the  form  of  an  ointment. 

ZINCI  PHENOLSULPHONAS.  U.  S.     Zinc  Phenolsulphonate 
[Zinc.   Phenolsulph. — Zinc  Sulphocarbolate] 

It  contains  not  less  than  73.7  per  cent,  nor  more  than  77.4  per  cent. 
of  anhydrous  zinc  phenolsulphonate,  corresponding  to  not  less  than 
99.5  per  cent,  of  the  crystallized  salt  [(C6H5O.S03)2Zn+8H20  =  555.72]. 
Preserve  it  in  small,  well-closed  containers. 

Preparation. — This  salt  is  made  by  mixing  solutions  of  barium 
phenolsulphonate  and  zinc  sulphate;  barium  sulphate  is  precipitated, 
the  solution  is  evaporated,  and  the  crystals  which  separate  are  washed 
and  dried. 

Official  Description. — It  occurs  as  colorless,  transparent)  rhombic  prisms  or  tabular 
Crystals  or  in  granular  form.  When  exposed  to  the  air  the  salt  effloresces,  and  upon 
exposure  to  light  and  air  may  become  slightly  pink. 

Odor,  Taste,  and  Reaction.— -( Idorlesa,  and  baying  an  astringent,  metallic  taste.  Its 
aqueous  solution  (1  in  10)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Zinc  Phenolsulphonate  dissolves  in  1.6  mils  of  water  and 
in  1.8  mils  of  alcohol  at  25°  C.  (77°  F.)j  also  in  0. 1  mil  of  boiling  water. 

Tests  for  Identity.— W  lien  heated  to  li'.")0  C.  (257°  F.),.the>salt  loses  all  of  its  water 
of  crystallization.  At  a  higher  temperature  it  chars,  emitting  inflammable  vapon  bay- 
ing the  odor  of  phenol,  and  finally  leaves  an  incombustible  residue. 

An  aqueous  solution  of  the  sail  (1  in  20)  yields  a  white,  gelatinous  precipitate  with 
potassium  ferrocyanide  T.S.,  and  a  white  precipitate  with  ammonium  sulphide    T.S. 

Ammonium  carbonate  T.S.,  when  added  in  small  portions  to  an  aqueous  solution 
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of  the  salt  (1  in  20),  produces  a  white  precipitate  which  rcdissolves  completely  upon 
the  addition  of  an  excess  of  the  reagent. 

A  dilute  solution  of  the  salt  (1  in  100)  is  colored  pale  violet  by  ferric  chloride  T.S. 

Impurities  and  Tests  for  Impurities. — Sulphate: — The  addition  of  a  few  drops  of 

barium  chloride  T.S.  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  previously 
acidulated  with  3  drops  of  hydrochloric  acid,  produces  not  more  than  a  slight  turbidity. 

Heucy  Metals. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50),  to  which  1  mil 
of  diluted  hydrochloric  acid  has  been  added,  does  not  respond  to  the  Test  for  heavy 
metals  (see  (J.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Zinc  Phenolsulphonate,  accurately  weighed,  in 
100  mils  of  distilled  water  and  proceed  as  directed  in  the  Assay  under  Zinci  Acetas.  The 
amount  of  zinc  oxide  obtained  corresponds  to  not  less  than  73.7  per  cent,  nor  more  than 
77.4  per  cent,  of  Zn(CeH504S)2-  Each  gramme  of  Zinc  Phenolsulphonate  corresponds 
to  not  less  than  0.146  Gm.  nor  more  than  0.153  Gm.  of  ZnO. 

Zinc  Phenolsulphonate  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P., 
Test  No.  4,  Chapter  LXII). 

Uses. — Zinc  phenolsulphonate  is  used  as  an  antiseptic  astrin- 
gent and  stimulant.  When  used  internally,  it  muy  be  given  in  doses 
of  two  grains  (0.13  Gm.). 

ZINCI  STEARAS.  U.  S.     Zinc  Stearate 
[Zinc.  Stear.] 

A  compound  of  zinc  with  stearic  acid  and  small  but  variable  pro- 
portions of  palmitic  acid,  containing  an  amount  of  zinc  corresponding 
to  not  less  than  13  per  cent,  nor  more  than  15.5  per  cent,  of  ZnO. 

Preparation. — Dissolve  10.1  Gm.  of  monohydrated  sodium  carbo- 
nate in  1000  mils  of  distilled  water,  add  46.4  Gm.  of  stearic  acid,  heat  the 
mixture  until  the  reaction  is  complete,  add  1000  mils  of  hot  distilled 
water  and  adjust  the  temperature  to  50°  C.  (122°  F.).  Then  dissolve 
17.9  Gm.  of  zinc  acetate  in  1250  mils  of  warm  distilled  water,  adjust  the 
temperature  of  the  solution  to  50°  C.  (122°  F.)  and  pour  this  solution 
into  the  sodium  stearate  solution  just  prepared,  stirring  constantly. 
Collect  the  precipitate  on  a  strainer,  wash  thoroughly,  and  dry. 

Official  Description. — A  fine,  white  bulky  powder. 

Odor,  Taste,  and  Reaction. — Tasteless  and  having  a  faint,  characteristic  odor.    The 

salt   is  neutral  to  moistened  litmus  paper. 

Solubility. — Zinc  Stearate  is  insoluble  in  water,  alcohol  or  ether. 
Tests  for  Identity. — When  heated,  the  salt  fuses.    At  a  higher  temperature  it  is  decom- 
posed,  giving  olT   inflammable   vapors  and   the  odor  of   burning   fai,   and   finally   leaves 

1  int;  chiefly  of  zinc  oxide. 

Heal    1   Gm.  of  Zinc  Stearate  with  a  mixture  of  26  mils  of  distilled  water  and  6  mils 

Irochloric  acid;  stearic  acid  is  liberated  and  floats  as  an  oily  layer  on  the  surface 
of  the  liquid. 

Impurities  and  Tests  for  Impurities.—  Ml.nlir. 9  and.  Alkali  Earth*. — Boil  1  Gm.  of 
Zinc  Stearate  with  25  mils  of  distilled  water  and  .">  mils  of  hydrochloric  acid,  filter  while 

hot  and  wash    the    filter  With   -'■">   mils  of  hot  water.     Hender  the   filtrate  alkaline   with 

ammonia    water,  warm   it    t"  80°  ( '.  (176*  !•'. >  and  add  ammonium  sulphide  T.S.  in 

,  filter,  evaporate  the  filtrate  to  dryne  -,  and  ignite  the  residue.     Dissolve  this 

in  id  mils  of  hot  distilled  water, filter, again  evaporate,  ignite,  and  weigh;  not 

than  1  per  cent,  of  residue  remains. 

The  insoluble  residue  of  fatty  acids  obtained  in  the  preceding  tot,  when  well  washed, 

melts  at  a  temperature  no!  below  56   C.  (132.8°  F.). 

Aany.     Boil  aboul    l   <;im.  of  Zinc  Stearate,  accurately  weighed)  with  60  mils  of 
tenth  normal  sulphuric  arid  v.s.  for  ten  minutes  and  cool.     Then  titrate  the  exi 
sulphuric  acid  with  tenth-normal  potassium  hydroxide  V.8., using  methyl  orange  T.S. 
as  indicator.     It  -how  -  nol  less  than  13  per  cent .  nor  more  than  15.6  per  cent,  of  ZnO. 
Each  mil  of  tenth-normal  sulphuric  add  V.s.  u  ponds  to  0.0040686  Gm.  of 

ZnO.     Each  gramme  of  Zinc  Btearab  ids  to  not  less  than  82  mils  nor  mors 

than  38.1  mils  of  tenth-nonna]  sulphuric  acid  \  .s. 

N.  P.  Preparation,     rjnguentum  Zind  Stearatia. 

Uses. — Zinc  stearate  is  used  in  tin'  official  ointment  of  zinc  stearate, 

and  as  a  dusting  powder  in  dmiuitologic  practice. 
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ZINCI  SULPHAS.  U.  S.     Zinc  Sulphate 
[Zinc.  Sulph.] 

It  contains  not  less  than  55.86  per  cent,  nor  more  than  58.65  per  cent, 
of  anhydrous  zinc  sulphate,  corresponding  to  not  less  than  99.5  per  cent, 
of  the  crystallized  salt  [ZnS04+7H20  =  287.55J.  Preserve  it  in  well- 
closed  containers. 

Preparation. — Zinc  sulphate  is  made  by  acting  on  metallic  zinc 
or  zinc  oxide,  in  excess,  with  diluted  sulphuric  acid,  hydrogen  being 
evolved;  the  resulting  solution  is  freed  from  the  contamination  of  iron 
by  first  passing  chlorine  into  it,  when  ferric  chloride  is  produced,  and, 
upon  the  addition  of  zinc  carbonate,  decomposition  takes  place,  ferric 
hydroxide  separating  as  an  insoluble  precipitate,  which  is  removed 
by  filtration,  and  a  small  quantity  of  zinc  chloride  is  formed,  which, 
being  very  soluble,  remains  in  the  mother  liquor  after  the  crystalliza- 
tion of  the  sulphate. 

2Zn  +  2H2S04  +  H20  =  2ZnS04  +  4H  +  H20 

Zinc  Sulphuric  Water  Zinc  Hydrogen     Water 

Acid  Sulphate 

Official  Description. — It  occurs  as  colorless,  transparent,  rhombic  crystals,  or  as  a 
granular,  crystalline  powder;  it  is  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  astringent,  metallic  taste. 
Its  aqueous  solution  (1  in  10)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Zinc  Sulphate  dissolves  in  0.6  mil  of  water,  and  in  2.5  mils 
of  glycerin  at  25°  C.  (77°  P.);  insoluble  in  alcohol. 

Tests  for  Identity. — When  rapidly  heated,  the  salt  melts.  When  strongly  ignited, 
it  is  partly  decomposed,  losing  both  water  and  sulphuric  acid. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  gelatinous  precipitate  with 
potassium  ferrocyanide  T.S.,  and  a  white  precipitate  with  ammonium  sulphide  T.S. 
and  with  barium  chloride  T.S. 

An  aqueous  solution  of  the  salt  (1  in  10)  yields  with  ammonium  carbonate  T.S.  a 
white  precipitate,  which  rcdissolves  completely  in  an  excess  of  the  reagent. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Ten  mils  of  an  aqueous  solu- 
tion of  Zinc  Sulphate  (1  in  50),  after  being  acidulated  with  1  mil  of  diluted  hydrochloric 
acid,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chap- 
ter LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Free  Acid. — An  aqueous  solution  of  Zinc  Sulphate  (1  in  20)  is  not  colored  pink  by 
methyl  orange  T.S. 

Chloride. — Add  2  drops  of  nitric  acid  to  a  solution  of  1  Gm.  of  Zinc  Sulphate  in  20 
mils  of  distilled  water,  follow  with  0.2  mil  of  tenth-normal  silver  nitrate  \'.S.  and  filter 
the  mixture.  The  subsequent  addition  of  a  few  drops  of  tenth-normal  silver  nitrate 
V.S.  to  the  filtrate  produces  no  cloudiness  or  opalescence. 

Alkali  and  Alkali  Earth  Salts. — Dissolve  1  Gm.  of  Zinc  Sulphate  in  60  mils  of  distilled 
water,  precipitate  the  sine  completely  with  ammonium  sulphide  T.S.,  filter,  evaporate 
the  filtrate  to  dryness,  and  ignite;  not  more  than  0.5  per  cent,  of  residue  remains. 

Assay. — Dissolve  about  1  Gm.  of  Zinc  Sulphate,  accurately  weighed,  in  KK)  mils  of 
distilled  water  and  estimate  the  salt  as  zinc  oxide  by  the  method  given  in  the  Assay  under 
Zinci  Acetaa.  The  salt  yields  an  amount  of  zinc  oxide  corresponding  to  not  less  than 
55.80  per  cent,  nor  more  than  58.65  per  cent,  of  ZnSO*.  Each  gramme  of  Zinc  Sul- 
phate corresponds  to  not  less  than  0.2815  Gm.  nor  more  than  0.2955  ( )m,  of  Zn<  >. 

Zinc1  Sulphate  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P.,  Test 
No.  4,  Chapter  LXII). 

N.  F.  Preparations. — Liquor  Zinci  H  Aluniini  Compositus;  Liquor  Zinci  et 
Ferri  Compositus;  Mistura  Adstringensj  Pulvia  Antisepticus. 

Uses. — This  salt  is  the  most  important  of  those  made  from  zinc 
It  is  used  medicinally  as  a  prompt  and  certain  emetic  in  doses  of  ten 
to  thirty  grains  (0.0  to  2  Gm.);  as  a  tonic  and  astringent,  one  to  two 
grains  (0.065  to  0.13  Gm.). 
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ZINCI  VALERAS.  U.  S.     Zinc  Valerate 
[Zinc.   Valer. — Zinc  Valerianate] 

It  contains  not  less  than  99  per  cent,  of  the  crystallized  salt 
[Zn(C5H902)2+2H20  =  303.55].  Preserve  it  in  small,  well-closed 
containers. 

Preparation. — The  process  for  making  this  salt  affords  an  illustra- 
tion of  the  rather  rare  instance  of  "upward  precipitation,"  the  crys- 
tals of  zinc  valerate  being  lighter  than  the  mixed  solutions. 

"Take  of  sodium  valerate,  5  oz.  av.;  zinc  sulphate,  5}^  oz.  av.; 
distilled  water,  a  sufficient  quantity.  Dissolve  the  salts  separately, 
each  in  35  fluidounces  of  distilled  water,  and,  having  heated  the 
solutions  to  100°  C.  (212°  F.),  mix  them,  and  set  the  mixture  aside 
to  crystallize.  Decant  the  mother  water  from  the  crystals,  and  put 
them  upon  a  filter  in  a  funnel  to  drain.  Mix  the  mother  water  and 
the  drainings,  evaporate  at  a  heat  not  exceeding  93.3°  C.  (200°  F.) 
to  8  fluidounces,  and  again  set  aside  to  crystallize.  Add  the  crys- 
tals, thus  obtained,  to  those  in  the  funnel,  wash  the  whole  with  a  little 
distilled  water,  and,  having  removed  them  with  the  filter,  spread 
them  on  bibulous  paper,  and  dry  them  with  a  heat  not  exceeding 
93.3°  C.  (200°  F.)." 

2NaC5H902  +  ZnS04  =  Zn(C5H902)2  +  Na2S04 

Sodium  Valerate     Zinc  Sulphate     Zinc  Valerate  Sodium  Sulphate 

Official  Description. — It  occurs  as  white,  pearly  scales,  or  as  a  white  powder.  On 
exposure  to  the  air,  it  slowly  loses  valeric  acid  and  becomes  partially  insoluble  in  water. 

Odor,  Taste,  and  Reaction. — Having  the  odor  of  valeric  acid,  and  a  sweetish,  astrin- 
gent, and  metallic  taste.     Its  aqueous  solution  (1  in  100)  is  acid  to  litmus. 

Solubility.— One  Cm.  of  Zinc  Valerate  dissolves  in  70mil3of  water  at  25°  C.  (77°  F.), 
usually  leaving  an  insoluble  residue  of  basic  salt;  eolublein  22  mils  of  alcohol  at  25°  C. 
(77°  F.). 

Tests  for  Identity. — When  gently  heated,  the  salt  melts.  At  a  higher  temperature  it  is 
decomposed,  giving  off  inflammable  vapors,  and  finally  leaving  a  residue  consisting 
chiefly  of  zinc  oxide. 

Dissolve  0.5  Gm.  of  Zinc  Valerate  in  a  mixture  of  0.5  mil  of  hydrochloric  acid  and 
0  mils  of  distilled  water;  the  valeric  (isovaleric)  acid  is  liberated  and  floats  as  an  oily 
layer  on  the  surface  of  the  liquid. 

Zinc  Valerate  dissolves  in  ammonium  carbonate  T.S.  without  leaving  a  residue. 

Impurities  and  Tests  for  Impurities. — Henry  Metals. — Filter  the  mixture  just  prepared 
through  a  small,  wetted  filter;  the  clear  filtrate  diluted  with  distilled  water  to  25  mils 
floe-  not  respond  to  the  Test  for  heavy  metals  (see  U.S.  P.,  Test  No.  3,  Chapter  LXII). 

Araenic—  Heat  0.5  Gm.  of  Zinc  Valerate  with  a  mixture  of  7.5  mils  of  distilled  water 
and  6  mils  of  diluted  sulphuric  acid  and  filter;  6  mils  of  the  filtrate  meets  the  require- 
ments for  the  Teat  for  arsenic  (see  V.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Acetate.  -Triturate  0.6  Gm.  of  Zinc  Valerate  with  3  mils  of  distilled  water  and  0.2 
mil  of  ferric  chloride  T.S.,  and  filter.     The  filtrate  does  not  show  a  red  color. 

BuiyraU.  Add  a  concentrated,  aqueous  solution  of  copper  acetate  to  a  concentrated 
aqueous  solution  of  Zinc  Valerate;  the  mixture  remains  perfectly  clear. 

Assay.-  Dissolve  about  l  Gm.  of  Zinc-  Valerate,  accurately  weighed,  in  100  aula  of 

distilled  water,  with  the  aid  of  a  few  drops  of  hydrochloric  acid,  if  necessary,  and  est  i- 
rinc  oxide  by  'he  method  given  in  the  Assay  under  Zinri  Arrlnx.     The 
salt  yields  BO   amount   of  zinc  oxide  corresponding  to  not   less  than  W  per  cent,  of  Zn 
n   -,ll  .,<  I  II  ■<  i.      Each  gramme  of  Zinc  Valerate  corresponds  to  not  less  than  0.265 

Gm.  of  ZnO. 

Zinc  Val<  rate  tuav  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P.,  Test 
No.  4,  Chapter  LXII). 

N.  F.  Preparation.    Elixir  Zinci  Valeratis. 

Uses.— Zinc  valerate  is  used  as  a  nervine  and  antispasmodic,  in 
doses  of  one  to  three  grains  (0.0G5  to  0.2  Gm.). 
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CALAMINA  PR/EPARATA.  N.  F.     Prepared  Calamine 
[Calamin.   Praep. — Lapis  Calaminaris] 

Native  zinc  carbonate  containing  a  varying  amount  of  zinc  silicate, 
calcined  at  a  moderate  temperature;  or  calcined  zinc  carbonate  con- 
taining a  small  amount  of  ferric  oxide. 

Preparation. — The  native  zinc  carbonate  is  calcined  in  covered 
earthen  crucibles,  then  powdered  and  freed  from  gritty  particles  by 
elutriation.  The  pinkish  color  is  due  to  the  presence  of  iron.  Arti- 
ficial calamine  has  been  found  on  the  market  prepared  by  mixing 
zinc  carbonate,  zinc  oxide,  and  ferric  oxide  or  by  coloring  talc  or 
other  insoluble  substances  with  ferric  hydroxide. 

Official  Description. — It  is  a  pink  powder,  readily  passing  through  a  number  100  sieve. 

Solubility. — Insoluble  in  water,  but  mostly  dissolved  by  hydrochloric  acid. 

Tests  for  Identity  and  Impurities. — Digest  1  Gm.  of  Prepared  Calamine  for  one 
hour  on  a  water  bath  with  25  mils  of  diluted  hydrochloric  acid,  adding  distilled 
water  to  replace  that  lost  through  evaporation,  filter  the  liquid  and  dilute  the  filtrate 
with  distilled  water  to  100  mils.  Portions  of  10  mils  each  of  this  diluted  filtrate  conform 
to  the  following  tests: 

Lead. — No  precipitate  forms  within  ten  minutes  on  adding  potassium  iodide  T.S. 

Presence  of  Zinc. — Boil  a  portion  with  a  few  drops  of  nitrio  acid,  then  with  an  excess 
of  ammonia  water  and  filter;  it  yields  an  abundant  white  precipitate  with  hydrogen 
sulphide  T.S.  An  excess  of  hydrochloric  acid  added  to  another  portion,  followed  by 
potassium  ferrocyanide  T.S.,  produces  an  abundant  white  or  bluish-white  precipitate. 

Calcium. — Dilute  a  portion  of  the  above  solution  with  four  parts  of  distilled  water, 
slightly  acidulate  with  acetic  acid,  and  add  ammonium  oxalate  T.S. ;  it  shows  not  more 
than  a  slight  turbidity. 

Soluble  Barium  Salts. — Slightly  acidulate  a  portion  with  hydrochloric  acid,  and  add 
2_mils  of  potassium  sulphate  T.S.;  not  more  than  a  slight  turbidity  shows  at  once. 

Barium  Sulphate. — Fuse  the  residue,  which  remains  after  preparing  the  solution  for 
the  preceding  tests,  with  sodium  carbonate,  treat  the  mass  with  hot  distilled  water, 
filter  and  wash.  Then  dissolve  the  residue  in  diluted  hydrochloric  acid  and  dilute  to 
20  mils.  Ten  mils  of  this  solution  does  not  become  turbid  upon  the  addition  of  5  mils 
of  potassium  sulphate  T.S. 

N.  F.  Preparation. — Unguentum  Calaminae. 

Uses. — Its  uses  are  similar  to  those  for  zinc  carbonate,  being  em- 
ployed chiefly  in  protective  ointments  and  lotions. 


LIQUOR  ZINCI  ET  ALUMINI  COMPOSITUS.  N.  F.      Compound  Solution 

of  Zinc  and  Aluminum 

[Liq.  Zinc,   et  Alumin.   Co.] 

Metrio  Old  form 

Zinc  Sulphate 200.0  Qm.    f.  oz.  nv.     296      gr. 

Aluminum  Sulphate 200.0  Qm.     6  oz.  av.     296      gr. 

Betanaphthol 0.0  Qm.  8^  gr 

Oil  of  Thyme 2.0  mils  31      min. 

Water,  a  sufficient  quantity, 

To  make    1 000  mils  2  pints 

Dissolve  the  zinc  sulphate  and  the  aluminum  sulphate  in  800  mils 
[old  form  about  25^  fl.  oz.]  of  water,  by  the  aid  of  heat,  add  the  beta- 
naphthol and  oil  of  thyme,  and  shake  the  mixture  occasionally,  in  a 
stoppered  bottle,  until  it  is  cold.  Add  sufficient  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints],  mix  well,  sot  it  aside  for 
two  days,  and  then  filter  the  solution  through  a  wetted  filter. 

Uses. — This  solution  and  the  following  are  used  as  disinfectant 
and  deodorant  solutions  for  general  household  use.  They  are  not 
actively  poisonous. 
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LIQUOR  ZINCI  ET  FERRI  COMPOSITUS.   N.  F.     Compound  Solution  of 

Zinc  and  Iron 
[Liq.   Zinc,  et  Ferr.  Co.-  Deodorant  Solution] 

Metric  Old  form 

Zinc  Sulphate 200.0  Gm.  c  02.  av.  296  gr. 

Ferrous  Sulphate 200.0  dm.  6  oz.  av.  296  gr. 

Copper  Sulphate 65.0  Gm.  2  oz.  av.    74  gr. 

Betanaphthol 0.6  Gm.                           8H  gr. 

Oil  of  Thyme   2.0  mils                         31  min. 

Hypophosphorous  Acid 4.0  mils                         61  min. 

Water,  a  sufficient  quantity, 

To  make    1 000  mils  2  pints 

Dissolve  the  zinc  sulphate,  ferrous  sulphate,  and  copper  sulphate  in 
800  mils  [old  form  about  253^  fl.  oz.]  of  boiling  water,  add  the  betanaph- 
thol, and  oil  of  thyme,  and  shake  the  mixture  occasionally,  in  a 
stoppered  bottle,  until  it  is  cold.  Then  add  the  hypophosphorous 
acid  and  sufficient  water  to  make  the  product  measure  1000  mils  [old 
form  2  pints]  and  filter. 

Aluminum.     Al;  27.1 

This  metal  is  found  largely  in  combination  with  silicic  acid,  in  the 
rocks  and  clays  forming  a  great  portion  of  the  earth's  surface.  Some 
of  the  precious  stones  and  valuable  minerals  are  compounds  of  alumi- 
num; the  ruby  and  sapphire,  corundum  and  emery,  are  crystallized 
forms  of  aluminum  oxide.  Aluminum  is  of  a  silver-white  color.  The 
metal,  owing  to  improvements  in  its  extraction,  is  much  cheaper  than 
it  was  formerly,  and  is  extensively  used  in  making  ornamental  and 
useful  articles  and,  when  suitably  alloyed,  forms  light  metals  of  great 
strength  which  are  being  cast  into  engines  and  other  large  machines. 
Owing  to  its  very  low  specific  gravity  (2.64  to  2.70),  it  is  used  for  grain 
weights,  because  they  are  much  larger,  and  thus  more  easily  handled, 
than  they  would  be  if  made  from  brass  (see  page  73).  Aluminum 
forms  but  one  class  of  compounds  used  in  medicine;  it  is  trivalent. 
The  oxides  and  sulphates  unite  with  those  of  the  alkali  metals  and 
form  double  salts,  called  alums. 

Tests  for  Salts  of  Aluminum 

1.  Potassium  or  sodium  hydroxide  produces  white,  gelatinous  pre- 
cipitates of  aluminum  hydroxide  in  solutions  of  alum,  which  are  freely 
soluble  in  excess  of  the  alkali. 

2.  Ammonia  water  produces  a  similar  precipitate,  insoluble  in 
excess. 

3.  The  alkaline  carbonates  precipitate  the  hydroxide,  carbon  dioxide 
being  evolved. 

4.  Ammonium  sulphide  also  precipitates  the  hydroxide,  hydrogen 
sulphide  being  evolved. 

U.  S.  P.  Salts  of  Aluminum 

Official  Namo  Preparation 

Alumeu  By  treating  alum  clay  with  sulphuric  a cid  And  potassium  sulphate 

itnm  Bj  heating  alum  to  a  temperature  of  206    C   I  103    I'.i 

Alumini  Hydro xidum  By  double  decomposition  of  alum  and  -"ilium  carbon 

IN.  F.  Salts  and  Preparations  of   Aluminum 
Preparal  i'>n 
Alumini  Chloridum  !'■    acting  on  m  solution  of  aluminum  sulphate  with  barium  ohloride, 

filtering,  concentrating  the  filtrate  and  crystallising 
Alumini  Sulphas  By  treating  aluminum  hydroxide  with  sulphuric  acid  and  crystal- 

lizing 
\liimini  Acctatin  Sec  jkikc  846 

Liquor     Alumini     Acetico-     Si 

tart  - 
Liquor  Alumini  Subacctatis    See  page  847 
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Unofficial  Salts  of  Aluminum 

Alumini  Acetas,  A1(C2H302)3  By  dissolving   aluminum  hydroxide  in   cold   acetio  acid. 
Aluminum  Acetate  filtering  and  concentrating,  then  crystallizing 

Alumini  Bromidum,  AlBr3  Bypassing  the  vapor  of   bromine  over  a  heated  mixture 
Aluminum  Bromide  of  aluminum  oxide  and  carbon 

Alumini  Iodidum,  A1I3  By  heating  aluminum  and  iodine  together  in  closed  tubes 
Aluminum  Iodide  and  collecting  the  crystals 

Alumini  Nitras,  Ah  \03;3 -|-9H20  By  dissolving  aluminum  hydroxide  in   nitric  acid,   filter- 

Aluminum  i\itrate  ing  and  concentrating,  then  crystallizing 

Alumini  Oxidum,  AI2O3  Occurs  in  nature 
Aluminum  Oxide 

Alumini  Phosphas,  AIPO4  By  adding  a  neutral  solution  of  aluminum   hydroxide  to 
Aluminum  Phosphate  a    solution    of    sodium    phosphate,    and    collecting    the 

gelatinous  precipitate 


ALUMEN.  U.  S.      Alum. 
[Alum.] 

It  contains  not  less  than  99.5  per  cent,  of  A1NH4(S04)2+12H20 
(453.47),  or  of  A1K(S04)2+12H20  (474.53),  the  label  of  the  container 
must  indicate  whether  the  salt  is  Ammonium  Alum  or  Potassium  Alum. 

Preparation. — This  valuable  salt  is  made  from  alum  clay,  which 
is  chiefly  aluminum  silicate,  but  contains  iron  pyrites,  which  on  cal- 
cination furnishes  the  sulphuric  acid  to  combine  with  the  alumina  of 
the  clay  to  form  aluminum  sulphate.  It  is  also  prepared  on  a  large 
scale  from  aluminum  hydroxide,  which  is  a  by-product  in  the  cryolite 
process  for  making  sodium  carbonate.  Potassium  or  ammonium  sul- 
phate or  chloride  is  then  added,  when  the  double  salt  A1K(S04)2  or 
A1NH4(S04)2  is  produced.  Both  salts  crystallize  with  twelve  mole- 
cules of  water.  Ammonium  alum,  A1NH4(S04)2,  is  generally  found 
in  the  market,  because  of  its  greater  cheapness.  Soda  alum  has  been 
prepared,  but  is  too  hygroscopic  for  general  use. 

Official  Description. — Ammonium  Alum  and  Potassium  Alum  both  occur  in  large, 
colorless  crystals,  crystalline  fragments,  or  as  white  powders. 

Odor,  Taste,  and  Reaction. — Alum  is  odorless  and  has  a  sweetish  and  strongly  astrin- 
gent taste.     An  aqueous  solution  of  Alum  (1  in  20)  is  acid  to  litmus. 

Solubility. — Ammonium  Alum.- — It  is  somewhat  less  soluble  in  water  than  is  Potas- 
sium Alum. 

Tests  for  Identity. — Potassium  hydroxide  T.S.  added  to  an  aqueous  solution  of  Am- 
monium Alum  (1  in  20)  at  first  causes  a  precipitate,  which  completely  dissolves  in  an 
excess  of  the  reagent,  ammonia  being  evolved. 

Completely  precipitate  the  aluminum  from  a  boiling  solution  of  1  Gm.  of  Ammonium 
Alum  in  100  mils  of  distilled  water  by  the  addition  of  a  slight  excess  of  ammonia  water 
and  filter;  not  more  than  0.5  per  cent,  of  residue  remains  on  evaporating  the  filtrate 
to  dryness  and  igniting  it. 

Solubility. — Potassium  Alum. — One  Gm.  of  Potassium  Alum  dissolves  in  7.2  mils 
of  water  at  25°  C.  (77°  F.)  and  in  0.3  mil  of  boiling  water;  insoluble  in  alcohol,  freely 
soluble  in  glycerin. 

Tests  for  Identity. — Potassium  Alum  imparts  a  violet  color  to  a  non-luminous  (lame. 

The  addition  of  sodium  bitartrate  T.S.  to  a  saturated  solution  of  Potassium  Alum 
produces,  sometimes  slowly,  a  white  crystalline  precipitate. 

Potassium  hydroxide  T.S.  added  to  an  aqueous  solution  of  Potassium  Alum  (]  in  20) 
at  first  causes  a  precipitate,  which  completely  dissolves  in  an  excess  of  the  reagent, 
but  no  ammonia  is  evolved. 

Both  Ammonium  Alum  uml  I'olnssium  Alum  conform  to  tin'  fullou-im)  '■ 

Tests  for  Identity.— When  heated  it  fuses, and  at  about  200°  C.  (392°  P.)  i<  loses  all 
of  its  water  of  crystallisation.  When  strongly  heated  it  loses  sulphuric  anhydride, 
becoming  incompletely  soluble  in  water. 

An  aqueous  solution  of  Alum  (1  in  20)  yields  with  ammonia  water  a  white  gelatinous 

precipitate  almost  insoluble  in  an  excess  of  ammonia  water. 

With  barium  chloride  T.S.,  an  aqueous  solution  of  Alum  (1  in  20)  yields  a  white  pre- 
cipitate insoluble  in  hydrochloric  acid. 
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Impurities  and  Tests  for  Impurities. — Heavy  Metals. — An  aqueous  solution  of  Alum 
does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Au  aqueous  solution  of  Alum  meets  the  requirements  of  the  Test  for  arsenic 
(see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Iron. — Add  5  drops  of  potassium  ferrocyanide  T.S.  to  20  mils  of  an  aqueous  solution 
of  Alum  (1  in  150);  no  blue  color  is  produced  at  once. 

Assay. — Dissolve  about  1  Gm.  of  the  Alum,  accurately  weighed,  and  about  1  Gm. 
of  ammonium  chloride  in  250  mils  of  distilled  water  and  precipitate  the  aluminum 
hydroxide  by  the  addition  of  a  slight  excess  of  ammonia  water  to  the  boiling  solution. 
Collect  the  precipitate  on  a  filter,  wash  it  thoroughly  with  hot  distilled  water,  dry, 
ignite  strongly  and  weigh  it.  The  aluminum  oxide  so  obtained  corresponds  to  not  less 
than  99.5  per  cent,  of  the  Alum  assayed.  Each  Gm.  of  aluminum  oxide  corresponds 
to  8.874  Gm.  of  A1NH4(S04)2+12H20  and  to  9.286  Gm.  of  A1K(S04)2+12H20. 

U.  S.  P.  Preparations. — Alumen  Exsiccatum;  Alumini  Hydroxidum. 
N.  F.  Preparations. — Liquor  Alumini  Acetico-Tartratis;  Liquor  Cocci. 

Uses. — Alum  is  a  powerful  astringent.  When  powdered,  it  is  used 
as  an  emetic  in  croup,  in  doses  of  a  teaspoonful.  It  is  sometimes  used 
as  a  local  styptic,  and  is  frequently  employed  in  making  astringent 
lotions  and  injections.  The  dose  as  an  astringent  is  from  five  to 
twenty  grains  (0.32  to  1.3  Gm.). 


ALUMEN  EXSICCATUM.  U.  S.     Exsiccated  Alum 
[Alum.  Exsic. — Alumen  Ustum    Dried  Alum     Burnt  Alum] 

It  contains,  when  recently  dried  to  constant  weight  at  200°  C. 
(392°  F.),  not  less  than  96.5  per  cent,  of  anhydrous  AlNH4(S04)a 
(237.28)  or  of  anhydrous  A1K(S04)2  (258.34),  the  label  of  the  con- 
tainer indicating  whether  it  is  made  from  Ammonium  Alum  or  from 
Potassium  Alum.  Preserve  it  in  well-closed  containers  and  do  not 
dispense  it  if  it  contains  more  than  10  per  cent,  of  moisture. 

Metric  Old  form 

•Alum,  in  small  pieces 100  Gm.  20  oz.  av. 


To  make 55  Gm.  n  oi.  av. 

Place  the  alum  in  a  tared,  shallow,  porcelain  dish  so  as  to  form  a 
thin  layer,  and  heat  it  cautiously  on  a  sand  bath  until  it  liquefies.  Then 
continue  the  application  of  heat,  at  a  temperature  not  exceeding  200°  C. 
(392°  F.),  with  constant  stirring,  until  aqueous  vapors  cease  to  be 
evolved  and  a  dry,  white,  porous  mass  is  obtained.  When  cold,  reduce 
the  product  to  a  fine  powder. 

This  preparation  represents  alum  nearly  deprived  of  its  water 
of  crystallization;  the  Latter  exists  in  alum  in  the  enormous  propor- 
tion of  :il>out  45  per  cent.,  thus  constituting  almost  half  of  its  weight. 
Much  care  must  be  observed  in  th<'  regulation  of  the  heat  during  the 
exsiccation,  as  excessive  temperatures  above  200°  C.  (392°  F.)  pro- 
duce insoluble  compounds  of  alum,  chiefly  aluminum  oxysulphate. 

Official  Description. — A  whit.-,  granular  powder,  attracting  moisture  on  exposure  to 
the  air. 

Odor,  Taste,  and  Reaction.   -Without  odor,  in iwiiwiiiiu  ■  iiiKfifitiiih.  astringent  taste. 

Solubility.  One-  Qm,  of  Exsiccated  Mum  dissolves  very  slowly  and  usually  incom- 
pletely in  about  30  mill  of  water  at  25°  C.  (77°  F.),  also  id  1.5  mils  of  boiling  water; 
insobililr-  in  aloohoL 

Tests  for  Identity  and  Impurities.  —Add  2  Qm.  <>f  Exsiccated  Alum  to  10  mil9  of 
distilled  water  and  allow  it  to  stand,  with  occasional  agitation,  for  twenty-four  hours. 
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Collect  the  insoluble  residue  on  previously  dried  and  counterbalanced  filters,  wash 
with  50  mils  of  distilled  water  and  finally  dry  at  100°  C.  (212°  F.)  until  of  constant 
weight;  the  residue  weighs  not  more  than  0.05  Gm. 

Dry  about  1  Gm.  of  Exsiccated  Alum  in  an  air  bath,  to  constant  weight  at  200°  C. 
(392°  F.) ;  the  loss  does  not  exceed  10  per  cent. 

An  aqueous  solution  of  Exsiccated  Alum  responds  to  the  reactions  and  tests  for 
Ammonium  Alum  or  for  Potassium  Alum  given  under  Alumen,  allowance  being  made 
for  the  difference  in  strength. 

Assay. — Dissolve  about  0.5  Gm.  of  Exsiccated  Alum,  previously  dried  to  constant 
weight  at  200°  C.  (392°  F.),  and  accurately  weighed,  in  100  mils  of  distilled  water, 
filter  if  necessary,  thoroughly  wash  the  insoluble  residue  with  distilled  water,  dilute 
the  filtrate  and  washings  to  about  250  mils  with  distilled  water,  and  add  1  Gm.  of 
ammonium  chloride.  Proceed  with  the  assay  as  directed  under  Alumen,  beginning 
with  the  words  "and  precipitate,"  second  line  of  the  Assay.  The  aluminum  oxide  so 
obtained  corresponds  to  not  less  than  96.5  per  cent,  of  the  previously  dried  Exsiccated 
Alum.  Each  gramme  of  aluminum  oxide  corresponds  to  4.643  Gm.  of  AlNH4(S04)o 
and  to  5.055  Gm.  of  A1K(S04)2. 

Uses. — It  is  used  as  an  escharotic  and  is  more  powerful  than  alum, 
although  not  so  soluble. 


ALUMINI  HYDROXIDUM.  U.  S.     Aluminum  Hydroxide 
[Alum.   Hydrox.] 

A  compound  consisting  principally  of  aluminum  hydroxide  [Al(OH)3 
=  78.12], 

Metric  Old  form 

*Alum 1 00  Gm.  16  oz.  av. 

Monohydrated  Sodium  Carbonate 45  Gm.  7  ot.  av.    88  gr. 

Water,  a  sufficient  quantity. 

Dissolve  each  salt  separately  in  1000  mils  [old  form  10  pints]  of 
water,  filter  the  solutions  and  heat  them  to  boiling.  Then,  having 
poured  the  hot  solution  of  monohydrated  sodium  carbonate  into  a 
capacious  vessel,  gradually  pour  in  the  hot  solution  of  alum  with  con- 
stant stirring,  and  afterwards  add  2000  mils  [old  form  20  pints]  of 
boiling  water.  Allow  the  precipitate  to  subside,  decant  the  clear 
liquid,  and  mix  the  precipitate  with  2000  mils  [old  form  20  pints]  of  hot 
water.  Again  decant,  transfer  the  precipitate  to  a  strainer,  and  wash 
it  with  hot  water,  until  the  washings  produce  not  more  than  a  faint 
cloudiness  with  barium  chloride  T.S.  Allow  the  precipitate  to  drain, 
dry  it  at  a  temperature  not  exceeding  40°  C.  (104°  F.),  and  reduce  it 
to  a  uniformly  fine  powder. 

2A1K(S04)2  +  3Na2C03  +  3H20  =  2A1(0H)3  +  KaS04  +  3Na2S04 

Potassium  Sodium  Water  Aluminum  Potassium  Sodium 

Alum  Carbonate  Hydroxide  Sulphate  Sulphate 

+3C02 

Carbon  Dioxide 

The  direction  to  add  the  alum  solution  to  that  of  the  sodium  car- 
bonate is  important.  If  the  mixing  of  the  solution  is  reversed,  the 
precipitated  hydroxide  will  be  contaminated  with  the  alkali  sul- 
phates, so  that  it  will  be  much  more  difficult  to  separate  them. 

Official  Description. — A  white,  bulky,  amorphous  powder,  permanent  in  dry  air. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — It  is  insoluble  in  water  and  alcohol;  it  is  dissolved  by  hydrochloric  or 
sulphuric  acid  and  by  the  fixed  alkali  hydroxides. 

Tests  for  Identity.— Solutions  of  Aluminum  Hydroxide  in  hydrochloric  or  sulphuric 
acid  yield  with  potassium  hydroxide  T.S.  a  white  gelatinous  precipitate,  dissolved  by 
an  excess  of  the  reagent  but  again  precipitated  by  the  addition  of  an  excess  of  ammonium 
chloride. 

When  heated  to  redness  it  loses  about  34  per  cent,  of  its  weight. 

Impurities  and  Tests  for  Impurities. — Alkali  Salts. — Boil  ]  Gm.  of  Aluminum  Hy- 
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dioxide  with  20  mils  of  distilled  water,  and  filter  the  liquid;  the  filtrate  does  not  show 
an  alkaline  reaction,  and,  on  evaporation,  does  not  leave  a  residue  weighing  more  than 
0.005  Gm. 

Heavy  Metals. — Heat  1  Gm.  of  Aluminum  Hydroxide  with  10  mils  of  hydrochloric 
acid,  evaporate  the  solution  to  dryness,  and  dissolve  the  residue  in  50  mils  of  distilled 
water.  Ten  mils  of  this  solution  docs  not  respond  to  the  Test  for  heavy  metals  (see 
I  .  E    P.,  Test  No.  3,  Chapter  LXII). 

Arsenic — Heat  1  Gm.  of  Aluminum  Hydroxide  with  5  mils  of  sulphuric  acid  and  5 
mils  of  distilled  water,  on  a  water  bath,  for  fifteen  minutes.  Then  dilute  it  to  25  mils 
with  distilled  water  and  filter.  Five  mils  of  this  filtrate  meets  the  requirements  of  the 
Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Uses. — Aluminum  hydroxide  Is  a  desiccant  powder;  it  is  absorbent 
and  antacid.  The  dose  is  from  two  to  five  grains  (0.13  to  0.32  Cm.). 
Externally,  it  is  used  like  zinc  oxide,  by  dusting  on  the  inflamed  sur- 
face. 


LIQUOR  ALUMINI  ACETATIS.  N.  F.     Solution  of  Aluminum  Acetate 
[Liq.  Alum.  Acet. — Liquor  Burowii       Burow's  Solution] 

One  hundred  mils  of  this  solution  contains  not  less  than  4.5  and 
not  more  than  5.5  Gm.  of  neutral  aluminum  acetate  [A1(C2H302)3  = 
204.17]. 

Metric  Old  form 

Lead  Acetate 1 50  Gm.  5  oz.  av.      3  gr. 

Aluminum  Sulphate 85  Gm.  2  oz.  av.  3G6  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  each  salt  in  500  mils  [old  form  1  pint]  of  water  and  mix  the 
cold  solutions  by  pouring  the  lead  acetate  solution  in  a  thin  stream, 
with  constant  stirring,  into  the  aluminum  sulphate  solution.  Set  the 
mixture  aside  in  a  cold  place  [about  10°  C.  (50°  F.)]  for  twenty-four 
hours,  stirring  it  occasionally,  and  then  siphon  off  the  clear  liquid. 
Transfer  the  magma  to  a  strainer  of  fine  texture,  press  it  and  add 
enough  water  through  the  magma  to  make  the  filtered  mixed  liquids  ^ 
measure  1000  mils  [old  form  2  pints].    Dispense  only  thcclear  Solution^ 

Assay. — Dissolve  1  Gm.  of  ammonium  chloride  in  5  mils  of  the  Solution,  accurately 
measured,  and  add  enough  distilled  water  to  measure  260  mils.  Precipitate  the  alu- 
minum by  the  addition  of  b  slight  excess  of  ammonia  water  to  the  boiling  solution. 
colled  the  precipitate  on  a  filter,  wash  it  thoroughly  with  hot  distilled  water,  ignite  it 
strongly,  and  weigh  the  residue.  Bach  milliliter  of  Solution  of  Aluminum  Acetate 
corresponds  to  not  less  than  0.01126  Gm.  nor  more  than  0.01370  Gm.  of  aluminum 
oxide  (AI2O3). 

Uses.- — Burow's  Solution,  usually  diluted  with  water,  is  used  as  a 
nontoxic,  antiseptic  dressing,  also  as  an  astringent  mouth-wash  and 
gargle. 


LIQUOR  ALUMINI  ACETICO-TARTRATIS.  \.  1        Solution  of  Aluminum 

Acetico-Tartrate 
[Liq.   Alum.  Acet. -Tart.] 

Metric  old  form 

Ammonium  Alum 750  (1m.  90  ot.  av.  190  cr. 

Monohydrated   Sodium  Carbonate 300  flm.  10  01    av.  286  nr. 

Olacial  Acetk  Acid 150  dm.  av,  127  Kr. 

Tartaric  Acid  135  Gm. 

Water,  .i  sufficient  quantity, 


To  make    1000  Qm.         35  01.  av.  120  gr. 
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Dissolve  the  alum  and  monohydrated  sodium  carbonate  each  in 
10,000  mils  [old  form  20  pints]  of  water,  mix  the  solutions,  and  wash 
the  precipitate  with  water,  first  by  decantation,  and  afterwards  on  a 
strainer,  until  the  washings  are  free  from  sulphate.  Allow  the  precipi- 
tate to  drain  and  to  shrink  in  volume  by  exposure  on  the  strainer,  then 
transfer  it  to  a  tared  dish,  add  the  glacial  acetic  acid  and  the  tartaric 
acid,  and  apply  heat  until  solution  is  effected.  Finally,  evaporate  the 
liquid  to  1000  Gm.  [old  form  35  oz.  av.  120  gr.]. 

Uses. — It  is  used  as  nn  astringent  wash. 


LIQUOR  ALUMINI  SUBACETATIS.  N.  F.     Solution  of  Aluminum 

Subacetate 

[Liq.  Alum.  Subacet. — Liquor  Alumini  Acetatis,  N.  F.  Ill] 

An  aqueous  solution,  containing  not  less  than  7.5  per  cent,  nor  more 
than  8  per  cent,  of  basic  aluminum  acetate  [A1(C2H302)20H  =  162.15]. 

Metric  Old  form 

Aluminum  Sulphate 300  Qm.  10  oz.  av.  255  gr. 

Acetic  Acid 300  Cim.  10  oz.  av.  255  gr. 

Precipitated  Calcium  Carbonate 1 38  Gm.  4  oz.  av.  380  gr. 

Water,  a  sufficient  quantity. 

^Dissolve  the  ahuninum  sulphate  in  900  mils  [old  form  303^  fl.  oz.]  of 
water,  filter  the  solution,  and  gradually  add  the  precipitated  calcium 
carbonate,  in  several  portions,  with  constant  stirring.  Then  slowly 
add  the  acetic  acid  and  set  the  mixture  aside  for  several  days,  stirring 
occasionally.  Siphon  off  the  clear  liquid,  transfer  the  magma  to  a 
strainer,  press  it  and  add  enough  water  through  the  magma  to  bring 
the  filtered,  mixed  liquids  to  a  specific  gravity  of  1.045  at  25°  C.  (77°  F.). 

Assay. — Add  to  about  4  mils  of  the  Solution,  accurately  weighed,  1  Gm.  of  ammo- 
nium chloride  and  enough  distilled  water  to  measure  250  mils.  Precipitate  the  aluminum 
by  the  addition  of  a  slight  excess  of  ammonia  water  to  the  boiling  solution.  Collect 
the  precipitate  on  a  filter,  wash  it  thoroughly  with  hot  distilled  water,  ignite  it  strongly 
and  weigh  the  residue.  Each  gramme  of  Solution  of  Aluminum  Subacetate  corresponda 
to  not  less  than  0.02363  Gm.  nor  more  than  0.02521  Gm.  of  aluminum  oxide  (AI2O3;. 

Uses. — It  is  used  as  an  antiseptic  and  astringent  wash. 

ALUMINI  CHLORIDUM.  N.  F.      Aluminum  Chloride 
[Alum.   Chlor.] 

It  contains,  when  dried  over  sulphuric  acid,  A1C13+GH20  (241.58) 
corresponding  to  not  less  than  20.5  per  cent,  of  aluminum  oxide  |  Ab03). 
Preserve  it  in  well-closed  containers. 

Preparation. — It  may  be  prepared  by  acting  on  a  solution  of  alumi- 
num sulphate  with  barium  chloride,  filtering  out  the  barium  sulphate 
and  concentrating  and  crystallizing  the  filtrate. 

Official  Description. — A  white,  or  yellowish-white,  deliquescent,  crystalline  powder. 

Odor,  Taste,  and  Reaction. — Nearly  odorless;  taste  sweetish  and  very  astringent. 
An  aqueous  solution  of  the  sail  (1  in  10)  is  clear,  ard  is  acid  to  litmus. 

Solubility. — One  gramme  dissolves  in  aboul  0.5  mil  of  water  and  in  about  -1  mils  of 
alcohol  at  25°  ('.  (77    !•  );  also  Boluble  in  glycerin. 

Tests  for  Identity. — Separate  portions  of  an  aqueous  solution  in  the  salt   d   in  10) 
yield  with  silver  nitrate  T.S.  a  white,  CUldy  precipitate  insnlul.li>  in  nitric  arid,  with  am- 
monia water  a  white,  gelatinous  precipitate  almost   insoluble  in  an  excess  of  ammonia 
water,  and  with  sodium  hydroxide  T.S.  a  white,  gelatinous  precipitate  complete 
uble  in  an  excess  of  the  reagent. 
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Impurities  and  Tests  for  Impurities. — Sulphate. — Ten  mils  of  an  aqueous  solution 
of  the  salt  (1  in  100),  after  the  addition  of  0.2  mil  of  barium  chloride  T.S.,  does  not  be- 
come cloudy  within  one  minute. 

Iron. — The  addition  of  0.3  mil  of  potassium  errocyanide  T.S.  to  20  mils  of  an  aque- 
ous solution  of  the  salt  (1  in  150)  does  not  produce  a  blue  coloration  within  one  minute. 

Zinc. — The  addition  of  hydrogen  sulphide  T.S.  to  10  mils  of  an  aqueous  solution  of 
the  salt  (1  in  10)  does  not  produce  a  white  precipitate  or  turbidity. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  the  salt,  previously  dried  in  a  desiccator  and 
accurately  weighed,  in  100  mils  of  distilled  water,  add  1  Gm.  of  ammonium  chloride 
and  then  precipitate  the  aluminum  hydroxide  by  the  addition  of  a  slight  excess  of  am- 
monia water  to  the  boiling  solution.  Collect  the  precipitate  on  a  filter,  wash  it  with 
distilled  water,  dry,  ignite  thoroughly  and  weigh.  The  weight  of  the  aluminum  oxide 
so  obtained  is  not  less  than  20.5  per  cent,  of  the  weight  of  the  Aluminum  Chloride 
taken  for  the  assay. 

N.  F.  Preparation. — Liquor  Hydrastinse  Compositus. 

Uses. — Used  in  solution  or  pills  in  doses  of  two  to  five  grains  (0.13 
to  0.32  Gm.).  Because  of  the  deliquescence  of  the  salt,  if  made  into 
pills  they  should  be  massed  with  Canada  turpentine  and  powdered 
althsea.  It  is  an  astringent  and  antiseptic.  The  solution  sold  as 
chloralum  is  said  to  be  a  20  per  cent,  aqueous  solution  of  aluminum 
chloride.  Many  proprietary  preparations,  sold  as  perspiration  prevent- 
atives or  as  deodorants,  are  solutions  of  aluminum  chloride,  some  being 
as  high  as  33  per  cent,  in  strength. 

ALUMINI  SULPHAS.  N.  F.     Aluminum  Sulphate 

(U.S.P.  VIII) 
[Alum.   Sulph.] 

It  contains  not  less  than  99.5  per  cent,  of  Ai2(S04)3+16HaO  (630.67). 

Preparation. — Take  of  alum,  sodium  carbonate,  each  4  oz.  troy; 
sulphuric  acid,  1  oz.  troy,  150  gr. ;  distilled  water,  a  sufficient  quan- 
tity. Dissolve  the  salts  separately,  each  in  6  fluidounces  of  boiling 
water,  and  pour  the  solution  of  the  alum  gradually  into  that  of  the 
sodium  carbonate;  then  digest  with  a  gentle  heat  until  the  evolution 
of  carbon  dioxide  ceases.  Collect  upon  a  filter  the  precipitate  formed, 
and  wash  it  with  water,  until  the  washings  are  no  longer  affected  by 
barium  chloride  T.S.  Next,  with  the  aid  of  heat,  dissolve  the  precipi- 
tate in  the  sulphuric  acid,  previously  diluted  with  half  a  pint  of  water, 
and,  having  filtered  the  solution,  evaporate  it  until  a  pellicle  begins  to 
form.  Then  remove  it  to  a  water  bath,  and  continue  the  evaporation, 
with  constant  stirring,  until  a  dry  salt  remains.  Lastly,  preserve  this 
in  a  well-stoppered  bottle. 

Another  method  may  be  used:  the  freshly  precipitated  hydroxide 
obtained  by  the  process  given  on  page  845  may  be  dissolved  in  diluted 
sulphuric  acid,  the  solution  evaporated,  and  the  salt  granulated. 

Official  Description. — A  white,  crystalline  powder,  shining  plates,  or  crystalline  frag- 
ments; permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Without  •  >» i< »r.  having  a  sweetish  and  afterwards  an 
astringent  taste.     \n  aqueous  solution  of  the  salt  (l  in  20)  is  acid  to  litmus. 

Sohjhility. — One  gramme  dissolves  in  l  mil  of  water  at  26°  ('.  ("7°  P.);  more  solu- 
ble m  boiling  water,  but  insoluble  in  alcohoL 

When  gradually  heated  to  about  200°  ( '.  (.'W2°  P.),  it   loses  its  water  of  crystallization 

(•bout  l"> .7  per  rent,  of  its  weight). 

Tests  for  Identity.  -Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  20) 
yield  with  barium  chloride  T.S.  a  white  precipitate  insoluble  in  hydrochloric  acid,  and 
with  sodium  hydroxide  T.S.  a  white  gelatinous  precipitate  which  is  soluble  in  an  excess 
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of  the  alkali,  but  which  is  again  separated  on  the  addition  of  a  sufficient  amount  of 
ammonium  chloride  T.S. 

Gently  heat  1  Gm.  of  Aluminum  Sulphate  with  10  mils  of  sodium  hydroxide  T.S.; 
the  liquid  does  not  evolve  the  odor  of  ammonia. 

Impurities  and  Tests  for  Impurities. — Free  Acid. — A  filtered  aqueous  solution  of  the 
■alt  (1  in  10)  does  not  become  more  than  faintly  opalescent  within  five  minutes  after 
the  addition  of  an  equal  volume  of  tenth-normal  sodium  thiosulphate  V.S. 

Iron. — The  addition  of  5  drops  of  potassium  ferrocyanide  T.S.  to  20  mils  of  an  aque- 
ous solution  of  the  salt  (1  in  150)  does  not    produce  at  once  a  blue  coloration. 

Heavy  Metals. — An  aqueous  solution  of  the  salt  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  the  salt  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Aluminum  Sulphate,  accurately  weighed,  in  100 
mils  of  distilled  water,  add  1  Gm.  of  ammonium  chloride  and  then  precipitate  the  alumi- 
num hydroxide  by  the  addition  of  a  slight  excess  of  ammonia  water  to  the  boiling  solu- 
tion. Collect  the  precipitate  on  a  filter,  wash  it  with  distilled  water,  dry,  ignite  thor- 
oughly and  weigh.  The  weight  of  the  aluminum  oxide  so  obtained  is  not  less  than  16.1 
per  cent,  of  the  weight  of  the  Aluminum  Sulphate  taken  for  the  assay,  corresponding 
to  not  less  than  99.5  per  cent,  of  Ala(S04)3+16H20. 

N.  F.  Preparations. — Liquor  Alumini  Acetatis;  Liquor  Alumini  Subacetatis; 
Liquor  Zinci  et  Alumini  Compositum. 

Uses. — Aluminum  sulphate  is  antiseptic;  it  is  rarely  used  internally. 


PUMEX.   N.  F.     Pumice 

A  substance  of  volcanic  origin,  consisting  chiefly  of  complex  silicates 
of  aluminum,  potassium,  and  sodium. 

Official  Description. — It  occurs  as  very  light,  hard,  rough,  porous  gray  masses,  or  as 
a  gritty,  gray-colored  powder.  It  is  permanent  in  the  air.  The  dry  masses  usually 
float  on  water. 

Odor  and  Taste. — Odorless  and  tasteless. 

Impurities  and  Tests  for  Impurities. — Soluble  Substances. — Boil  10  Gm.  of  Pumice 
with  50  mils  of  distilled  water  for  one-half  hour,  adding  distilled  water  from  time  to  time 
to  maintain  approximately  the  original  volume,  and  then  filter;  the  filtrate  is  neutral 
to  litmus,  and  one-half  of  this  filtrate,  when  evaporated  and  the  residue  dried  to  con- 
stant weight  at  110°  C.  (230°  F.),  yields  not  more  than  0.01  Gm.  of  residue. 

Iron. — The  remaining  half  of  the  filtrate,  after  slightly  acidulating  with  hydrochloric 
acid,  does  not  yield  a  blue  color  with  potassium  ferrocyanide  T.S. 

Boil  1  Gm.  of  Pumice  with  25  mils  of  diluted  hydrochloric  acid  for  one-half  hour, 
adding  distilled  water  from  time  to  time  to  maintain  approximately  the  original  volume, 
and  then  filter  the  liquid;  the  filtrate  yields  upon  evaporating  to  dryness,  igniting  and 
quickly  weighing,  not  more  than  0.05  Gm.  of  residue. 

Uses. — Pumice  is  used  as  a  filtering  and  distributing  medium  in 
several  N.  F.  Preparations. 

Cerium.  Ce;  140.25 
Cerium  is  a  metal  occurring  in  cerite,  gadolinite,  monazite,  etc.;  it  is 
of  a  chocolate-brown  color,  in  masses,  and  has  been  obtained  by  the 
electrolysis  of  the  chloride;  it  takes  fire  more  easily  than  magnesium; 
at  ordinary  temperatures  it  oxidizes  in  a  moist  atmosphere.  Two 
oxides  of  cerium  are  known,  Ce203,  cerous  oxide,  and  CeOa,  eerie  oxide. 

Test  for  Cerium  Compounds 

If  sodium  hypochlorite  be  added  to  a  solution  of  a  colorless  cerous 
salt,  a  red  precipitate  separates;  this  dissolves  in  warm  hydrochloric 
acid,  and  evolves  chlorine. 

Official  Salt  of  Cerium 

Official  Name  Preparation 

Cerii  Oxalas  By  precipitating  cerium  chloride  with  oxalic  acid 
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Unofficial  Salts  of  Cerium 

Ceroso-cerii  Oxidum,  Ce304  By  igniting  cerium  oxalate  in  an  open  vessel  and  then  collecting 

Ceroso-cric  Oxide  the  mass 

Cerii  Chloridum,  CeCl2  By  burning  cerium  in  chlorine  gas  and  then  collecting  the  mass 

Cerium  Chloride 

Cerii  Xitras,  Ce\03+2H20  By  dissolving  ceroso-eeric  oxide  in  nitric  acid  in  presence  of  alco- 

Cenum  Nitrate  hoi  or  some  other  reducing  substance 

Cerii  Oxidum,  CeO  By  heating  cerium  oxalate  in  a  current  of  dry  hydrogen  perfectly 

Cerium  Oxide  free  from  air 

Cerii  Sulphas,  Ce2(S04>3  By  dissolving  eerie  oxide  in  sulphuric  acid,  and  evaporating,  then 

Cerium  Sulphate  crystallizing 

CERII  OXALAS.  U.  S.     Cerium  Oxalate 
[Cerii  Oxal.] 

A  mixture  of  the  oxalates  of  cerium,  didymium,  lanthanum,  and 
other  associated  elements. 

Preparation. — This  salt  is  made  by  decomposing  the  silicates  in 
the  powdered  mineral  containing  the  metal,  with  strong  sulphuric 
acid,  then  heating  the  mass,  and  subsequently  treating  it  with  nitric 
acid  and  hydrogen  sulphide  to  separate  contaminating  metals.  Hydro- 
chloric acid  is  now  added  in  small  quantity,  and  the  cerium  compounds 
are  precipitated  by  oxalic  acid.  This  oxalate  is  impure,  containing 
lanthanum,  didymium  and  other  associated  elements;  to  purify  it,  as 
far  as  practicable,  it  is  mixed  with  magnesium  carbonate,  and 
the  mixture  heated  to  redness  to  decompose  the  oxalates;  the 
residue  is  dissolved  in  a  small  quantity  of  nitric  acid,  and  the  solution 
added  to  water  containing  a  little  sulphuric  acid;  eerie  sulphate  is 
produced,  which  is  dissolved  in  sulphuric  acid,  and  sodium  thio- 
sulphate  added  to  reduce  it  to  cerous  sulphate;  this  is  collected  and 
treated  with  oxalic  acid,  when  cerium  oxalate  precipitates.  A  com- 
mercial source  of  cerium  salts  to-day  is  as  a  by-product  in  the  gas 
mantle  industry. 

Official  Description. — A  fine  white  or  slightly  pink  powder,  permanent  in  the  air. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. — It  is  insoluble  in  water,  alcohol,  ether,  and  in  solutions  of  potassium  or 
sodium  hydroxide;  insoluble  in  cold,  diluted  sulphuric  or  hydrochloric  acid,  butdissolved 
by  these  acids  when  heated. 

Tests  for  Identity. — When  heated  to  redness  it  is  decomposed,  leaving  not  less  than 
47  per  cent,  of  a  reddish-brown  residue. 

Boil  Cerium  Oxalate  with  potassium  hydroxide  T.S.;  an  insoluble  precipitate  of  white 
hydroxides  is  produced.  Filter  and  supersaturate  the  filtrate  with  acetic  acid;  the 
addition  of  calcium  chloride  T.S.  produces  a  white  precipitate,  insoluble  in  acetic  acid 
[uble  in  hydrochloric  acid. 

From  a  solution  of  Cerium  Oxalate  in  diluted  hydrochloric  or  sulphuric  acid,  potas- 
sium   hydroxide   T.S.,   added   in   Blight  excess,    precipitates   white    hydroxides,   which  do 

not  redissolve  in  a  larger  excess  of  the  reagent,  but  gradually  turn  yellow  in  contact  with 
air.  Ammonium  carbonate  T.S.  added  in  slight  excess  to  :i  similar  acid  solution  pro- 
duces a  white  precipitate  of  the  mixed  carbonates  of  cerium  and  associated  elements, 
which  is  somewhat  soluble  in  a  larger  excess  of  the  reagent. 

Dissolve  0.1  dm.  of  (  Yrium  ( (xalate  in  1  mil  of  sulphuric  acid  and  add  2  mils  of  potas- 
sium sulphate  T.S.;  small,  colorless  crystals  of  double  sulphates  of  potassium  and  the 
rare-earth  elements  in  the  mixture  are  deposited  after  some  lime. 

Impurities  and  Tests  for  Impurities.-  Carbonates.  -No  effervescence  occurs  when 
Cerium  oxalate  is  dissolved  in  diluted  hydrochloric  acid. 

Heavy  Metala.     \  solution  of  Cerium  Oxalate  M  in  60)  in  diluted  hydrochloric  acid 

,!,,.  -  qoI  respond  to  the  Test  for  heavy  metals  (see  fj.  s.  P.,  Test  No.  3,  Chapter  LXII). 

1)  enic.     \    olution  of  Cerium  Oxalate  (1  in  26)  in  hot  dilute  sulphurio  acid  (1  in  8) 

Oh-  requirements  of  the  Test  for  arsenic  (see  U.  8.  P.,  Test  No.  l,  Chapter  LXII). 

Aluminum.     Boil  0.3  Gm.  of  Cerium  Oxalate  with  16  mils  of  potassium  hydroxide 

ad  Biter.     No  precipitate  is  produced  in  6  mils  of  the  filtrate  by  boiling  with  an 

if  ammonium  chloride  T.S. 

Or  in  another  6-mil  portion  of  the  filtrate  by  the  addition  of  sodium  sulphide  T.S. 

Uses. — Cerium  oxalate  is  :i  valuable  remedy  in  controlling  nausea. 
It  is  given  in  doeeB  of  one  to  ten  grains  (0.065  to  0.65  Gm.). 
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Cadmium.    Cd;  112.40 

This  metal  is  associated  with  zinc  in  its  ores.  Although  it  enters 
into  no  official  preparations,  it  is  used  to  some  extent  in  medicine,  and 
hence  merits  a  notice  here.  It  is  a  white  metal,  resembling  tin,  but 
somewhat  heavier  and  more  tenacious.  Like  that  metal,  it  crackles 
when  bent.  Its  specific  gravity  is  8.6  and  the  metal  melts  at  320°  C. 
(608°  F.)  and  boils  at  770°  C.  (1418°  F.).  It  is  little  affected  by  the 
air,  but  when  heated  combines  with  an  atom  of  oxygen,  forming  a 
reddish-brown  or  orange -colored  oxide,  CdO.  It  combines  with  chlorine, 
iodine,  bromine,  and  sulphur. 

Tests  for  Cadmium  Salts 

1.  Hydrogen  sulphide  and  ammonium  sulphide  produce  precipi- 
tates of  a  yellow  color  (sulphide)  when  added  to  solutions  of  cad- 
mium salts. 

2.  Sodium  or  potassium  hydroxide  produces,  with  cadmium  salts, 
white  precipitates  (hydroxides),  insoluble  in  excess.  Ammonia  water 
produces  similar  precipitates,  soluble  in  excess. 

3.  Sodium  or  potassium  carbonate  produces  white  precipitates  of 
cadmium  carbonate,  insoluble  in  excess. 

Unofficial  Compounds  of  Cadmium 

Cadmii  Bromidum,  CdBr2  By  double  decomposition  between  potassium  bromide  and  cad- 
Cadmium  Bromide  mium  sulphate.     Used  in  photography 

Cadmii  Chloridum,  CdCl2  By  treating  cadmium  or  cadmium  carbonate  with  hydrochloric 

Cadmium  Chloride  acid 

Cadmii  Iodidum,  Cdl2  By  double  decomposition  between  potassium  iodide  and  cad- 
Cadmium  Iodide  mium  sulphate.     Used  in  photography 

Cadmii  Oxidum,  CdO  By  igniting  cadmium  nitrate  or  carbonate 
Cadmium  Oxide 

Cadmii  Sulphidum,  CdS  By  passing  hydrogen  sulphide  through  a  solution  of  cadmium 

Cadmium  Sulphide  chloride,  nitrate,  or  sulphate 

Cadmii  Sulphas,  CdS04  +4H2O     By  treating  cadmium  carbonate  or  oxide  with  diluted  sulphuric 

Cadmium  Sulphate  acid 
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Zinc — Give  symbol  and  atomic  weight.     (See  page  831.) 

In  what  form  is  zinc  official?    How  is  it  made? 

What  chemical  affiliations  does  it  readily  form? 

What  are  the  tests  for  zinc  salts? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — Sulphur;  arsenic;   antimony  and 

phosphorus. 
What  are  its  uses? 

Zinc  acetate — Give  formula  in  symbols  and  molecular  weight. 
Describe  a  process  by  which  it  may  be  prepared. 

Describe  odor,  taste,  chemical  reaction,  solubility  and  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Arsenic;  heavy  metals. 
For  what  is  it  used? 
Precipitated  zinc  carbonate — Give  Latin  name,  formula  in  symbols,  and  molecular 

weight. 
Describe  a  process  for  making  this  salt. 

Describe  appearance,  odor,  taste  chemical  reaction,  solubility  and  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Alkali;  heavy  metals. 
For  what  is  it  used'.' 

Zinc  chloride — What  is  its  formula  in  symbols? 
How  is  it  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  solubility  and  tests  for  identity. 
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How  may  the  following  impurities  be  detected? — Oxy chloride;  heavy  metals; 

ammonium  salts;  sulphate. 
For  what  purposes  is  it  used? 

Solution  of  zinc  chloride — What  is  the  Latin  official  name? 
How  much  zinc  chloride  does  it  contain?    How  is  it  prepared? 
How  may  it  be  freed  from  iron  which  is  usually  present  in  the  zinc  from  which  it 

is  prepared?    Give  description  and  specific  gravity. 
What  is  this  solution  sometimes  called?    For  what  is  it  used? 
Zinc  oxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
By  what  processes  may  it  be  made? 

What  is  the  difference  between  commercial  zinc  oxide  and  the  official  preparation? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Alkali;  heavy  metals. 
For  what  purposes  is  it  used? 

Zinc  phenolsulphonate — W'hat  is  the  Latin  title  and  formula  in  symbols? 
By  what  other  name  is  it  known?    How  may  it  be  made? 
Give  the  description,  odor,  taste,  chemical  reaction,  and  solubility. 
What  are  the  tests  for  identity? 

How  may  the  following  impurities  be  detected? — Arsenic;  heavy  metals;  sulphate. 
For  what  purpose  is  it  used? 
Zinc  stearate — What  is  the  Latin  title? 
How  may  this  salt  be  made? 
Give  description,  odor,  taste,  reaction  and  solubility.     What  are  the  tests  for 

identity? 
How  may  the  following  impurities  be  detected? — Alkalies;  alkali  earths. 
For  what  is  it  used  medicinally? 
Zinc  sulphate — How  is  it  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Arsenic;  heavy  metals;  chloride; 

free  acid;  alkali  and  alkali  earth  salts. 
What  are  its  uses  and  the  dose? 
Zinc  valerate — What  is  the  official  Latin  title?     What  is  its  synonym?    How  is 

this  salt  prepared? 
What  is  meant  by  upward  precipitation? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  testa 

for  identity. 
How  may  the  following  impurities  be  detected? — Arsenic;  heavy  metals;  acetate; 

butyrate. 
What  are  its  uses  and  the  dose? 

Prepared  calamine — Give  the  Latin  title  and  synonyms. 
How  is  it  obtained  and  purified? 

Describe  appearance,  solubility,  and  tests  for  impurities.    What  are  its  uses? 
Compound  solution  of  zinc  and  aluminum — How  is  it  prepared?     What  are  its 

uses? 
Compound  solution  of  zinc  and  iron-— How  is  it  prepared  and  used? 
Aluminum — Give  symbol  and  atomic  weight. 
Where  is  thifl  found?    Give  description  and  specific  gravity. 
What  is  its  chemical  qqantivalence7 
What  are  the  salts  known  as  alums? 
What  are  the  tests  for  salts  of  aluminum. ' 
Alum — Give  formulas  in  symbols. 
What  two  varieties  of  glum  arc  recognised  by  the  1T.  S.  P.? 

How  arc  they  generally  made'.' 

With  how  many  molecules  of  water  docs  alum  crystallize? 

Why  is  soda  alum  not  generally  used'.' 

|).      nKe  odor,  taste,  chemical  reaction,  and  solubility      dive  tests  for  identity. 

How  may  the  following  impurities  be  detected?     Heavy  metals;  arsenic;  iron. 
For  what  is  it  used  medicinally?    What  is  the  dose? 

ated  alum   -Give  its  Latin  official  name. 

What  other  names  are  used  for  exsiccated  ahun?  i  . 

flow  is  it  prepared?    w  by  is  it  necessary  to  observe  caution  in  heating  it? 
How  much  water  docs  alum  contain? 
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Describe  odor,  taste,  chemical  reaction,  and  solubility. 

For  what  is  it  used? 

Aluminum  hydroxide — Give  formula  in  symbols. 

How  is  it  prepared? 

In  what  manner  should  the  solutions  be  mixed,  and  why? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the   following  impurities  be    detected? — Alkali  salts;  heavy  metals; 

arsenic.    For  what  is  it  used  medicinally? 
What  is  the  dose? 
Solution  of  aluminum  acetate — What  are  its  synonyms?     How  is  the  solution 

prepared?    What  is  its  strength?    How  used  medicinally? 
Solution  of  aluminum  acetico-tartrate — How  is  it  prepared?    What  are  its  medicinal 

uses? 
Solution  of  aluminum  subacetate — What  is  its  strength?    How  prepared  and  used? 
Aluminum  chloride — How  may  it  be  prepared? 
Describe  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  detected? 
What  are  its  uses  and  the  dose? 

Aluminum  sulphate- — Give  formula  in  symbols  and  molecular  weight. 
By  what  process  may  it  be  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Arsenic;  free  acid;  heavy  metals; 

iron.    What  is  it  used  for? 
Pumice — What  is  its  source? 
Give  description,  odor  and  taste.    What  impurities  are  likely  to  be  present  and 

how  detected?    What  are  its  uses? 
Cerium — Give  symbol  and  atomic  weight. 
Where  is  it  found,  and  what  are  its  physical  properties? 
What  oxides  are  known,  and  what  is  their  composition? 
What  is  the  test  for  cerium  compounds? 
What  official  preparation  is  there  of  cerium? 

Cerium  oxalate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
How  is  this  salt  made? 

What  two  rare  metals  are  usually  found  in  combination  with  cerium? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Carbonate;  heavy  metals;  arsenic; 

aluminum;  zinc.    For  what  is  this  salt  used  in  medicine? 
What  is  the  dose? 

Cadmium— Give  symbol,  atomic  weight,  description,  and  specific  gravity. 
Describe  odor,  taste,  and  chemical  reaction. 
What  combination  does  it  form? 
What  are  the  tests  for  cadmium  salts? 


CHAPTER    XLIV 
MANGANESE,   IRON,  CHROMIUM,  AND  URANIUM 

Mn;  54.93.    Fe;  55.84.  Cr.;  52.0     U;  238.5 

These  three  metals  form  a  group  exhibiting  some  chemical  and 
physical  analogies.    They  unite  with  oxygen,  producing  basic  oxides. 

Manganese.    Mn;  54.93 

Manganese  is  found,  as  a  mineral,  quite  extensively  in  the  state  of 
black  oxide,  as  -pyrolusite,  braunite,  and  hausmannite.  The  carbonate 
also  is  sometimes  found.  The  metal  is  very  hard  and  brittle,  is  gray 
and  lustrous  in  appearance,  has  a  specific  gravity  from  7.2  to  7.8  and 
melts  at  1247°  C;  when  powdered,  it  decomposes  water  readily.  A 
very  pure  product  is  obtained  by  the  Goldschmidt  method  whereby 
manganese  dioxide  is  reduced  with  finely  divided  metallic  aluminum. 
With  oxygen  it  forms  five — possibly  seven— compounds.  The  mon- 
oxide, or  manganous  oxide,  MnO,  is  of  a  light  green  color,  and  is  the 
oxide  present  in  or  corresponding  to  manganous  salts.  The  sesquioxide, 
M110O3,  is  black  or  dark  brown,  when  in  the  hydrated  state;  the  mag- 
netic oxide,  or  manganous-manganic  oxide,  Mn304,  is  the  native  haus- 
mannite and  is  brown-black  in  color;  the  dioxide,  Mn02,  is  black; 
and  the  permanganic  oxide,  Mn207,  is,  when  in  the  free  state,  a  very 
unstable  dark  reddish-brown  liquid.  The  monoxide  is  a  stable  base, 
the  sesquioxide  feebly  basic,  and  the  dioxide  when  acted  upon  by  acids 
yields  manganous  salts,  while  oxygen  is  evolved.  The  highest  oxide 
is  acid-forming,  yielding  permanganic  acid,  HMn04,  the  salts  of  which 
are  known  as  permanganates.  There  exists  also  an  acid,  H2Mn04 
(manganic),  of  which  the  salts  formed  are  called  manganates.  The 
corresponding  oxide,  however,  is  not  known. 

Tests  for  Salts  of  Manganese 

1.  Ammonium  sulphide,  added  to  a  solution  of  a  manganese  salt, 
produces  a  flesh-colored  precipitate  of  manganese  sulphide. 

2.  Potassium  or  sodium  carbonate  in  solution  produces  white  pre- 
cipitates, which  are  insoluble  in  excess  of  solution  of  ammonium  car- 
bonate. 

3.  Willi  the  blowpipe,  manganese  gives  with  borax  a  bead  having 
an  amethystine  color  in  the  oxidizing  flame,  and  a  colorless  bead  in 
the  deoxidizing  flame. 

4.  If  manganese  be  heated  with  sodium  carbonate,  green  sodium 
manganate  is  produced.  If  this  is  added  to  water,  it  communicates 
a  purplish-red  color. 

U.  S.  P.  Salts  of  Manganese 
on.  Preparation 

nl  Dioxidum  tbfanganeee  dioxide,  containing  ;it   leaal   BO  per  oent.  of  pure  oxide 

.     in,,  made  by  adding  ammonia  iratei  and  ■olution  of  hydrogen  dioxide 

tr.  ■  s.iiiiiim  of   manganeee  lulphate,  oollecting  the  precipitate, 
ling  and  drying 
Potassii  PennaogaAM  By  Ii<-m t init  manganeee  dioxide,  potaaaiuai  hydroxide,  and  potassium 

i-)il. .r:i t.-  tOgl 

x.-,l 
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N.  F.  Salts  of  Manganese 

Official  Name  Preparation 

Mangani  Citras  Solubilis  A  mixture  of  manganese  citrate  and  sodium  citrate 

Glycerophosphas  Solubilis  Prepared   by   neutralizing   glycerophospboric  acid  with 

manganese  carbonate,  precipitating  the  glycerophos- 
phate with  alcohol  and  adding  sufficient  citric  acid  to 
render  it  soluble 

Hypophosphis  By    reaction    between    manganous    carbonate    and    cal- 

cium hypophosphite 

Sulphas  Made   by   treating   manganese   dioxide   with   sulphuric 

acid 

Unofficial  Salts  of  Manganese 

Mangani  Arsenas,  MnHAs04  By    saturating    a  solution  of    arsenic    acid    with  freshly 

Manganese  Arsenate  preciptated  manganese  carbonate 

Mangani Benzoas,Mn(C7H502)2+3H20  By  adding  to  a  solution  of  benzoic  acid  manganese  car- 
Manganese  Benzoate  bonate  as  long  as  combination  is  effected 
Mangani  Carbonas,  MnC03                         By  adding  to  a  solution  of  manganese  sulphate  a  solu- 
Manganese  Carbonate                                    tion  of  potassium  carbonate,  and  collecting  and  drying 

the  precipitate 
Mangani  Chloridum,  MnCi2  By  treating  manganese  dioxide  with  hydrochloric   acid, 

Manganous  Chloride  purifying  from  iron  salts,  evaporating,   and  crystal- 

lizing 
Mangani  Citras  By  digesting  manganese  carbonate  with  citric  acid,  and 

Manganese  Citrate  collecting  the  precipitate 

Mangani  Oxalas,  2  MnC204  +0H2O  By  adding  to  a  solution  of  manganese  sulphate  a  solu- 

Manganese  Oxalate  tion  of  oxalic  acid,  and  collecting  the  precipitate 

Mangani  Tartras  By  adding  a  solution  of  neutral  potassium  tartrate  to  a 

Manganese  Tartrate  solution  of  manganous  chloride,  and,  after  the  acid 

potassium  tartrate  has  deposited,  collecting  the  color- 
less crystals 


MANGANI  DIOXIDUM  PR>£CIPITATUM.  U.  S.     Precipitated  Manganese 

Dioxide 

[Mangan.   Diox.   Prase] 

It  consists  chiefly  of  manganese  dioxide  [Mn02  =  86.93]  with  small 
amounts  of  other  oxides  of  manganese,  corresponding  to  not  less  than 
80  per  cent,  of  Mn02. 

Preparation. — The  U.  S.  P.  IX  has  omitted  the  process  for  this 
salt,  but  the  U.  S.  P.  VIII  process  was  as  follows: 

Metric  Old  form 

Manganese  Sulphate 50  Gm.  2  oz.  av. 

Ammonia  Water 250  mils  9  fl.  oz.    153  min. 

Solution  of  Hydrogen  Dioxide 250  mils  9  fl.  or.    153  min. 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  the  manganese  sulphate  in  1000  mils  [old  form  37  fl.  oz.] 
of  distilled  water.  Dilute  the  ammonia  water  with  an  equal  volume 
of  distilled  water,  and  mix  it  with  the  solution  of  hydrogen  dioxide 
which  has  also  been  diluted  with  an  equal  volume  of  distilled  water. 
Pour  the  mixed  solutions  slowly,  with  constant  stirrjng.  into  the  solu- 
tion of  manganese  sulphate.  Allow  the  mixture  to  stand  for  one  hour. 
stirring  frequently.  Then  decant  the  supernatant  clear  liquid  from 
the  precipitate,  and  wash  the  latter  repeatedly  by  affusion  and  in- 
cantation with  hot  distilled  water,  using  1000  mils  [old  form  :'>7  tl.  oz.] 
each  time.  Collect  the  precipitate  on  a  plain  filter,  and  continue  the 
washing  with  hot  distilled  water  until  the  washings  no  longer  have  an 
alkaline  reaction  upon  red  litmus  paper,  and  produce  no  turbidity 
when  mixed  with  barium  chloride  test  solution.  Allow  the  precipi- 
tate to  drain,  then  dry  it  at  150°  C.  (302°  F.). 
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Black  oxide  of  manganese  of  poor  and  variable  quality  is  frequently 
found  in  commerce.  It  is  the  safest  rule  to  buy  it  only  upon  assay, 
and,  when  a  good  sample  can  be  found,  to  secure  a  large  quantity  of  it. 

Official  Description. — A  heavy,  very  fine,  black  powder;  permanent  in  the  air. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. — Insoluble  in  water  or  alcohol. 

Tests  for  Identity. — When  heated  with  hydrochloric  acid,  it  is  converted  into  man- 
ganous  chloride  and  chlorine  is  evolved.  At  a  red  heat  Precipitated  Manganese 
Dioxide  gives  off  oxygen  and  is  converted  into  reddish-brown  manganous-manganic 
oxide  (Mn304>. 

Add  2  drops  of  hydrochloric  acid  to  about  0.1  Gm.  of  precipitated  Manganese  Diox- 
ide contained  in  a  test  tube,  boil  the  mixture  for  one  minute  with  0.5  Gm.  of  lead  per- 
oxide and  5  mils  of  nitric  acid  and  then  add  5  mils  of  distilled  water;  the  liquid  assumes 
a  reddish-violet  color. 

Impurities  and  Tests  for  Impurities. — Insoluble  Substances. — Add  20  mils  of  distilled 
water  to  1  Gm.  of  Manganese  Dioxide  and  2  Gm.  of  oxalic  acid,  follow  this  by  3  mils 
of  sulphuric  acid,  and  digest  the  mixture  for  several  hours  on  a  water  bath;  not  more  than 
0.2  per  cent,  of  residue  remains. 

Assay. — Dissolve  about  0.'}  Gm.  of  Precipitated  Manganese  Dioxide,  accurately 
weighed,  in  a  mixture  of  50  mils  of  tenth-normal  oxalic  acid  V.S.  and  3  mils  of  sulphuric 
acid,  heat  to  80°  C.  (176°  F.)  on  a  water  bath,  and  titrate  the  residual  oxalic  acid  with 
tenth-normal  potassium  permanganate  V.S.     It  shows  not  less  than  80  per  cent,  of  MnC>2- 

Each  mil  of  tenth-normal  oxalic  acid  V.S.  used  corresponds  to  0.0043465  Gm.  of 
Mn02-  Each  gramme  of  Precipitated  Managesc  Dioxide  corresponds  to  not  less  than 
184  mils  of  tenth-normal  oxalic  acid  V.S. 

Uses. — Precipitated  manganese  dioxide  is  occasionally  used  inter- 
nally, in  doses  of  three  to  twenty  grains  (0.2  to  1.3  Gm.).  The  com- 
mercial manganese  dioxide  is  principally  used  to  form  the  salts  of 
manganese  and  officially  in  preparing  chlorine  water,  which  will  be 
found  among  the  reagents  (see  Chapter  LXII). 

MANGANI  CITRAS  SOLUBILIS.  N.  F.     Soluble  Manganese  Citrate 
[Mangan.  Cit.  Sol.     Manganese  and  Sodium  Citrate] 

Manganous  citrate  rendered  soluble  by  the  aid  of  sodium  citrate.  It 
corresponds,  when  dried  to  constant  weight  at  120°  C.  (248°  F.),  to 
not  less  than  49  per  cent,  nor  more  than  51  per  cent,  of  Mn3(C6H607)a 
(542.87).    Preserve  it  in  well-closed  containers. 

Official  Description. — It  occurs  as  a  yellowish  or  pinkish-white  powder,  or  as  translu- 
cent scales.     It  is  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  slightly  bitter  and  astringent 
taste.  An  aqueous  solution  of  Soluble  Manganese  Citrate  (1  in  20)  is  neutral  or  slightly 
alkaline  to  litmus,  but  does  not  redden  phenolphthalein  T.S. 

Solubility. — One  gramme  dissolves  slowly  in  about  4  mils  of  water;  slightly  more 

soluble  in  boiling  water,  Dearly  insoluble  in  alcohol. 

Tests  for  Identity. — When  strongly  heated,  it  chars  and  finally  leaves  a  residue  which 
effervesces  with  acids  and  imparts  an  intensely  yellow  color  to  a  non-luminous  flame. 

An  aqueous  solution  of  Soluble  Manganese  Citrate  (1  in  'JO),  rendered  alkaline  with 
■mmonia  water,  yields  a  salmon-colored  precipitate  on  warming  with  ammonium  sul- 
phide T.S. 

Ten  mils  of  an  aqueous  solution  of  Soluble  Manganese  Citrate  (1  in  20),  slightly 
acidulated  with  acetic  add  and  mixed  with  2  mils  of  calcium  chloride  T.S.,  remains 
deal  while  cold,  but  yields  a  white  crystalline  precipitate  when  heated  to  boiling. 

Impurities  and  Tests  for  Impurities — Iron. — Separate  portions  of  10  mils  each  of 
nn  aqueous  solution  of  Soluble  Manganese  Citrate  (1  in  100),  when  acidulated  with 
hydrochloric  add,  are  n<>t  more  than  slightly  reddened  by  potassium  ■ulphocyanate T.S. 

Sulphate.       Nor  rendered  turbid  at  once  by  barium  chloride  T.S. 

Chlorvlr.  Nor  show  more  thin  ao  opalescence  with  silver  nitrate  T.S.  when  acidu- 
late.I  with  nitric  acid. 

Tar  trail  s  or  Other  Readily  Carbonitable  Subetaneee. — Mix  about  0.5  Gm.  of  Soluble  Man- 
ganese Citrate  with  5  mils  of  sulphuric  acid  in  a  porcelain  dish  previously  rinsed  with 
sulphuric  add,  protect  the  mixture  from  dust,  and  heat  it  for  fifteen  minutes  on  a  water 
bath;  no  color  darker  than  yellow  develops. 
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Heavy  Metals. — An  aqueous  solution  of  Soluble  Manganese  Citrate  does  not  respond 
to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Soluble  Manganese  Citrate,  previously  dried  to 
constant  weight  at  120°  C.  (248°  F.)  and  accurately  weighed,  in  100  mils  of  distilled 
water,  add  50  mils  of  solution  of  hydrogen  dioxide,  and  10  mils  of  ammonia  water,  and 
boil  the  mixture  for  several  minutes.  Collect  the  precipitate  on  a  filter,  wash  it  thor- 
oughly with  hot  distilled  water,  dry  and  ignite  to  constant  weight.  The  weight  of  the 
manganous-manganic  oxide  (Mn304)  so  obtained  is  not  less  than  20.65  per  cent,  nor 
more  than  21.5  per  cent,  of  the  weight  of  the  salt  taken,  corresponding  to  not  less  than 
49  per  cent,  nor  more  than  51  per  cent,  of  Mn3(CeH 507)2-  Each  gramme  of  man- 
ganous-manganic oxide  is  equivalent  to  2.3728  Gm.  of  Mn3(C'6H507)2. 

N.  F.  Preparation. — Liquor  Ferri  Peptonati  et  Mangani. 

Uses. — It  is  used  as  a  tonic  and  alterative  in  doses  of  three  to  five 
grains  (0.2  to  0.32  Gm.). 


MANGANI  GLYCEROPHOSPHAS  SOLUBILIS.  N.  F.    Soluble  Manganese 

Glycerophosphate 

[Mangan.  Glycerophos.  Sol.       Soluble  Manganotjs  Glycerinophosphate] 

Manganous  Glycerophosphate  rendered  soluble  by  the  aid  of  citric 
acid.  It  contains  not  less  than  70  per  cent,  nor  more  than  75  per  cent, 
of  MnC3H7P06  (225.03).    Preserve  it  in  well-closed  containers. 

Official  Description. — It  occurs  as  a  yellowish  or  pinkish-white  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  an  acid  taste.  The  aqueous  solu- 
tion is  strongly  acid  to  litmus  and  becomes  turbid  on  heating. 

Solubility.— One  gramme  dissolves  in  4  mils  of  water  at  25°  C.  (77°  F.).  Alcohol 
dissolves  the  citric  acid,  leaving  a  residue  which  is  nearly  insoluble  in  water. 

Tests  for  Identity. — Add  an  excess  of  ammonium  sulphide  T.S.  to  an  aqueous  solu- 
tion of  Soluble  Manganese  Glycerophosphate;  on  standing,  it  yields  a  salmon-colored 
precipitate  soluble  in  acetic  acid. 

Heat  a  powdered  mixture  of  about  0.1  Gm.  of  Soluble  Manganese  Glycerophosphate 
and  about  0.5  Gm.  of  potassium  bisulphate;  pungent  vapors  of  acrolein  are  evolved. 

Impurities  and  Tests  for  Impurities. — Phosphate. — No  yellow  turbidity  is  produced 
immediately  on  mixing  5  mils  of  an  aqueous  solution  (1  in  20)  with  10  mils  of  ammo- 
nium molybdate  T.S.,  but  on  prolonged  standing,  or  on  heating,  a  yellow  precipitate  is 
formed. 

Sulphate. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  Soluble  Man- 
ganese Glycerophosphate  (1  in  20)  are  not  rendered  more  than  slightly  turbid  by  bar- 
ium chloride  T.S.  when  mixed  with  a  few  drops  of  hydrochloric  acid. 

Chloride. — Nor  by  silver  nitrate  T.S.,  after  acidulation  with  nitric  acid. 

Iron. — Add  a  few  drops  of  hydrochloric  acid  and  1  mil  of  chlorine  T.S.  to  10  mils  of 
an  aqueous  solution  of  Soluble  Manganese  Glycerophosphate  (1  in  200)  and  boil;  no 
reddish  color  is  produced  in  the  liquid  by  potassium  sulphocyanate  T.S.  after  cooling. 

Heavy  Metals. — An  aqueous  solution  of  Soluble  Manganese  Glycerophosphate  does 
not  respond  to  the  Test  for  hoaw  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Soluble  Manganese  Glycerophosphate,  accurately 
weighed,  in  100  mils  of  distilled  water,  add  10  mils  of  ammonia  water  and  5  mils  of 
ammonium  sulphide  T.S.  and  boil  the  mixture  until  the  precipitate  formed  has  become 
greenish.  Allow  the  precipitate  to  settle,  then  transfer  it  to  a  filter,  wash  with  hot  dis- " 
tilled  water  containing  a  few  drops  of  ammonium  sulphide  T.S.,  dry  the  filter  and  con- 
tents and  incinerate  them  in  an  open  crucible,  first  at  a  low  temperature  and  then  at 
strong  red  heat,  until  the  weight  is  constant.  The  residue  of  manganoua-manganio  oxide 
(Mn304)  so  obtained  is  not  less  than  23.7  per  cent,  nor  more  than  '_'">. 1  per  cent,  of  the 
weight  taken,  corresponding  to  not  less  than  70  per  cent,  nor  mure  than  75  per  cent. 
of  MnC3H7P06.  Each  gramme  of  manganous-manganic  oxide  is  equivalent  to  2.95 
Gm.  of  MnC3H7P06. 

N.  F.  Preparation. — Elixir  Glycerophosphatum  Composituni. 

Uses. — It  is  used  as  a  nervine  and  alterative  in  doses  of  three  to 
five  grains  (0.2  to  0.32  Gm.). 
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MANGANI  HYPOPHOSPHIS.  N.  F.     Manganese   Hypophosphite 

(U.S  P.  VIII) 
[Mangan.   Hypophos.] 

It  contains  not  less  than  97  per  cent,  of  Mn(PH202)2+H20  (203.06). 
Preserve  it  in  well-closed  containers. 

Preparation. — It  may  be  prepared  by  dissolving  manganese  car- 
bonate in  hypophosphorous  acid,  in  molecular  proportion,  and  crys- 
tallizing from  the  hot  aqueous  solution  or  by  boiling  together  solu- 
tions of  barium  hypophosphite  and  manganese  sulphate,  filtering 
out  the  barium  sulphate,  evaporating  the  filtrate  and  crystallizing. 

Official  Description. — It  is  a  pink,  granular  or  crystalline  powder;  pcrmanentin  the  air 

Odor,  Taste,  and  Reaction. — Odorless  and  nearly  tasteless.  An  aqueous  solution 
of  the  salt  (1  in  20)  is  neutral  or  acid  to  litmus. 

Solubility. — It  is  freely  soluble  in  water;  insoluble  in  alcohol. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  ammonium 
sulphide  T.S.  a  salmon-colored  precipitate  of  manganese  sulphide,  soluble  in  acetic  acid. 

When  strongly  heated  in  a  dry  test  tube,  the  salt  evolves  spontaneously  inflammable 
hydrogen  phosphide  and  finally  leaves  a  residue  of  manganous  pyrophosphate. 

When  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid, 
is  added,  drop  by  drop  with  agitation,  to  an  excess  of  mercuric  chloride  T.S.,  a  white 
precipitate  of  mercurous  chloride  is  formed,  and,  upon  the  further  addition  of  the  solu- 
tion of  Manganese  Hypophosphite,  the  precipitate  becomes  gray  from  reduction  to 
metallic  mercury. 

Impurities  and  Tests  for  Impurities.— Carbonate.— Add  about  0.5  Gm.  of  the  salt 
to  5  mils  of  acetic  acid ;  no  effervescence  is  produced. 

Phosphate. — Boil  0.25  Gm.  of  the  salt  with  10  mils  of  sodium  hydroxide  T.S.;  a  white 
precipitate  is  formed  which  gradually  acquires  a  brown  color  on  exposure  to  the  air. 
The  filtrate  from  this  mixture,  after  being  slightly  acidulated  with  hydrochloric  acid, 
boiled  for  a  minute,  and  then  rendered  alkaline  with  ammonia  water,  yields  no  pre- 
cipitate upon  the  addition  of  magnesia  mixture  T.S. 

Sulphate. — Dissolve  1  Gm.  of  the  salt  in  20  mils  of  diluted  hydrochloric  acid  with  the 
aid  of  heat,  and  then  add  1  mil  of  barium  chloride  T.S.;  not  more  than  a  slight  turbid- 
ity is  produced. 

Calcium. — Dissolve  0.5  Gm.  of  Manganese  Hypophosphite  in  10  mils  of  hot  distilled 
wafer,  arid  10  mils  of  solution  of  hydrogen  dioxide  and  10  mils  of  sodium  hydroxide  T.S., 
boil  for  one  minute,  then  render  slightly  acid  with  acetic  acid  and  again  warm.  Now 
cool,  filter,  and  acid  1  mil  of  ammonium  oxalate  T.S.  to  10  mils  of  the  filtrate;  no  turbidity 
is  produced  within  five  minutes. 

Arsenic. — Pour  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  30)  into  an  evaporat- 
ing dish  containing  3  mils  of  nitric  acid  diluted  with  about  10  mils  of  distilled  water, 
rmd  evaporate  to  dryness  on  a  water  bath;  the  residue  does  not  respond  to  the  Test 
fur  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Assay. — Dissolve  about  1  Gm.  of  Manganese  Hypophosphite,  accurately  weighed, 
:nils  of  boiling  distilled  water  in  a  250-mil  measuring  flask.  Add  25  mils  of  solu- 
tion of  hydrogen  dioxide  and  15  mils  of  sodium  hydroxide  T.S.  and  heat  for  ten  minutes 
on  a  water  bath  with  frequent  agitation.  Cool,  add  distilled  water  to  make  the  volume 
exactly  260  mils,  mix  well  and  filter  through  a  dry  filter.  Evaporate  '-'•")  mils  of  the 
clear  filtrate  to  dryness  with  10  mils  of  nitric  acid,  dissolve  the  residue  in  II)  mils  of 
di- tilled  water,  transfer  it  to  a  100-inil  flask  with  the  aid  of  a  few  mils  of  distilled  water, 
add  a  drop  of  phenolphthaldn  T.8.  and  sufficient  sodium  hydroxide  T.s.  (free  from 
chloride)  to  produce  a  pink  color,  then  add  oil  mils  of  tenth-normal  silver  nitrate  V.S. 

and  agitate  the  mixture  well.  Now  gradually  add  zinc  oxide  (free  from  chloride)  in 
small  portions,  agitating  vigorously  after  each  addition  until  the  liquid  is  neutral  to 
litmus.  Then  add  distilled  water  to  make  11)1)  mils,  agitate  the  mixture  thoroughly, 
filter  through  a  dry  filter,  collect  50  mils  of  the  filtrate,  add  2  mils  of  nitric  acid  and 
2  mils  of  ferric  ammonium  sulphate  T.S.,  and  titrate  with  tenth-normal  potassium 
BUlphocyanate  V'.S.  to  the  production  of  a  permanent  red  color.  It  shows  not  leSB  than 
!)7    per   rent,    of    Mn(PHnOfl)a+HsO.       Each    mil    of   tenth-normal   silver    nitrate   V.S. 

used  corresponds  to  0.003384  Gm.  of  Mn(PHaOa)a+HgO.      Each  gramme  of  M.m- 
II    pophosphite  corresponds  to  not-  less  than  286.6  mils  of  tenth-normal  silver 
nitrate  \    J, 

N.  F:.  Preparations, — Liquor  Hypophospbitum  Compositus;  Syrupua  Ilypophos- 
pbitum  <  uinpositus. 

Uses. — Used  :is  :i  Ionic  and  alterative  in  <loscs  of  three  to  five  grains 
(0.2  to  0.32  Gm.). 
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MANGANI  SULPHAS.  N.  F.      Manganese  Sulphate 

(U.S.  P.  VIII) 
[Mangan.   Sulph.] 

It  contains  not  more  than  38  per  cent,  of  water,  and  not  less  than 
62  per  cent,  nor  more  than  08  per  cent,  of  MnS04  (151.00). 

Preparation. — This  rose-colored  salt  may  be  made  by  Prof.  Diehl's 
process,  by  heating  manganese  dioxide  and  charcoal  together  to  red- 
ness in  a  covered  crucible  until  all  of  the  charcoal  is  consumed,  treat- 
ing the  residue,  after  cooling,  with  sulphuric  acid,  and  evaporating  to 
dryness,  then  returning  the  mixture  to  the  covered  crucible  and  again 
heating  to  redness;  when  cool,  the  residue  is  rubbed  to  powder,  if 
necessary,  and  treated  twice  with  eight  parts  of  boiling  water,  the 
mixed  liquors  are  filtered,  evaporated  until  a  pellicle  forms,  and  set 
aside  to  crystallize. 

In  this  process  it  is  important  that  the  dish  containing  the  liquid 
which  is  set  aside  to  crystallize  be  removed  from  the  fire  as  soon  as 
a  pellicle  begins  to  form,  to  prevent  the  formation  of  an  insoluble 
sulphate. 

Official  Description. — It  occurs  as  pale  rose-colored,  translucent,  tetrahedral  prisma 
slightly  efflorescent  when  exposed  to  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless,  taste  slightly  bitter  and  astringent.  An 
aqueous  solution  of  the  salt  (1  in  20)  is  neutral  or  slightly  acid  to  litmus. 

Solubility. — One  gramme  of  the  salt  dissolves  in  about  1  mil  of  water  at  25°  C.  (77°  F.), 
and  in  about  0.6  mil  of  boiling  water;  insoluble  in  alcohol. 

Tests  for  Identity. — It  yields  with  ammonium  sulphide  T.S.  a  salmon-colored  pre- 
cipitate soluble  in  dilute  acids;  and  with  barium  chloride  T.S.  a  white  precipitate  insolu- 
ble in  hydrochloric  acid. 

Mix  a  fragment  of  Manganese  Sulphate  with  a  small  amount  of  sodium  hydroxide 
and  fuse  the  mixture;  it  yields  a  green  mass  which  dissolves  in  water  to  form  a  green 
solution. 

Impurities  and  Tests  for  Impurities. — Iron. — Add  a  few  drops  each  of  hydrochloric 
acid  and  of  chlorine  water  to  20  mils  of  an  aqueous  solution  of  the  salt  (1  in  100),  boil 
until  the  excess  of  chlorine  is  removed  and  then  cool;  it  is  not  colored  red  by  potassium 
sulphocyanate  T.S. 

Chloride. — The  addition  of  a  few  drops  of  silver  nitrate  T.S.  to  10  mils  of  an  aqueous 
solution  of  the  salt  (1  in  100),  previously  mixed  with  a  few  drops  of  nitric  acid,  do 
at  once  produce  more  than  an  opalescence. 

Other  Salts  or  Alkalies.-—  Precipitate  the  manganese  completely  from  a  solution  of 
1  Gm.  of  the  salt  in  50  mils  of  distilled  water  by  the  addition  of  ammonium  earl  innate 
T.S.  and  filter;  the  filtrate  evaporated  and  gently  ignited  leaves  a  residue  weighing  not 
more  than  0.005  Gm. 

Zinc. — A  solution  of  1  Gm.  of  the  salt  and  1  Gm.  of  sodium  acetate  in  10  mils  of  dis- 
tilled water,  to  which  a  few  drops  of  acetic  acid  have  been  added,  is  not  affected  by 
hydrogen  sulphide;  T.S. 

Ignite  1  Gm.  of  the  salt  in  a  porcelain  crucible;  it  loses  not  more  than  3S  per  cent. 
of  its  weight  (distinction  from  Manganese  Sulphate  containing  a  larger  amount  of  water 
of  .///.  ionization). 

Heavy  Metals. — An  aqueous  solution  of  the  salt,  slightly  acidulated  with  hydrochloric 
acid,  does  not  respond  to  the  Test  for  heavy  metals  (sec  U.  S.  P.,  Test  No,  3,  Chapter 
LXII). 

Assay. — Dissolve  about  0.6  Gm.  of  manganese  sulphate,  accurately  weighed,  in 
100  mils  of  distilled  water,  add  10  mils  of  ammonia  water  and  30  mils  < >f  BOlution  of 
hydrogen  dioxide  and  bofl  the  mixture  until  precipitation  is  complete.  Transfer  the 
mixture  to  a  filter  and  wash  the  precipitate  with  distilled  water  until  barium  chloride 
T.S.  ceases  to  produce  a  precipitate  in  the  filtrate,  then  dry  the  filter  and  precipitate 
and  incinerate  these,  first  at  a  low  heat  and  then  at  a  strong  red  heat,  until  of  OODStant 
weight.  The  weight  of  the  residue  of  manganous-manganic  oxide  (M113O4)  so  obtained 
corresponds  to  not  less  than  31.3  per  cent.  n<>r  mure  than  34.. 34  per  cent,  of  the  salt 
taken.    Each  gramme  of  manganous-manganic  oxide  is  equivalent  to  1.98  Gm.  of  Ml 

N.  F.  Preparation. — Syrupus  Ferri  ct  Mangani  Iodidi. 

Uses. — Manganese  sulphate  is  used  aa  a  cholagogue  and  tonic,  in 
doses  of  three  to  twenty  grains  (0.2  to  1.3  Gm.).  It  is  also  used  as  a 
purgative  when  given  in  doses  of  from  one  to  two  drachms  (4  to  8  Gm.) 
and  may  be  administered  by  dissolving  it  in  a  flavored  syrup. 
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POTASSI  PERMANGANAS.  U.  S.     Potassium  Permanganate 
[Pot.  Permang.] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  KMn04  (158.03).  Preserve 
it  in  glass-stoppered  bottles.  Potassium  Permanganate  when  in  solu- 
tion or  in  the  dry  condition  must  not  be  brought  into  contact  with 
organic  or  other  readily  oxidizable  substances. 

This  is  the  most  important  official  compound  of  manganese.  It  is 
considered  under  the  potassium  compounds  (page  731). 

Iron.     Fe;   55.84 

Iron,  the  most  useful  and  abundant  of  the  metals,  is  widely  diffused 
in  nature;  it  is  found  not  only  in  the  mineral  kingdom,  but  in  animal 
and  vegetable  products  as  well. 

Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  grayish- 
white  color  and  fibrous  texture,  a  slightly  styptic  taste,  having  a 
sensible  odor  when  rubbed.  Its  specific  gravity  is  7.8.  It  is  com- 
bustible, and,  when  heated  to  whiteness,  burns  in  atmospheric  air, 
and  with  brilliant  scintillations  in  oxygen.  At  a  red  heat  its  surface 
is  converted  into  black  oxide,  and  at  common  temperatures,  by  the 
combined  agency  of  air  and  moisture,  it  becomes  covered,  with  a  red- 
dish matter,  called  rust,  which  is  hydrated  ferric  oxide.  It  combines 
with  all  the  non-metallic  elements  except  hydrogen  and  nitrogen, 
and  with  most  of  the  metals.  It  forms  three  compounds  with  oxygen, 
— ferrous  and  ferric  oxide,  which,  by  their  union,  form  the  native 
magnetic  oxide,  and  a  teroxide  possessing  acid  properties,  called  ferric 
acid. 

Tests  for  Iron  Salts 

1.  Potassium  ferrocyanide  produces  a  nearly  white  precipitate 
with  a  ferrous  salt,  which  rapidly  turns  blue  on  exposure  to  the  air; 
with  a  ferric  salt  it  strikes  a  deep  blue  color  (Prussian  blue)  at  once. 

2.  Potassium  ferricyanide  produces  a  deep  blue  color  (Turnbull's 
blue)  at  once  with  a  ferrous  salt,  and  a  greenish  or  olive  color  with 
a  ferric  salt. 

3.  Tannin  does  not  change  the  color  of  a  solution  of  ferrous  salt, 
provided  it  has  not  been  oxidized;  with  a  ferric  salt  a  dark  greenish- 
black  precipitate  (ink)  is  produced. 

4.  Ammonium  sulphide  produces  a  black  precipitate  (sulphide) 
with  either  a  ferrous  or  a  ferric  Bait. 

5.  Ammonia  water  precipitates  from  ferrous  salts,  ferrous  hy- 
droxide, :i  white  precipitate  turning  green,  then  black,  and  finally 
a  brown  color;  the  same  reagent  precipitates  brown  ferric  hydroxide 
from  ferric  salts. 

I  .  S.  P.  Salts  and  Solutions  of  Iron 

Official  Name  Preparation 

Ferrum  Metallic  Iron  in  the  form  <>f  line,  bright,  and  non-elastic  wire 

Reductum  Made  by  passing  hydrogen  over  ferric  <>xido  or  hydroxide 

Fcrri  Chloridom  My  evaporating  LOO  Gm. of  solution  of  ferric  chloride  to  40  Gra. 

and  setting  ii  aside  to  crystallise 
Liquor  Ferri  Chloridl  Bj  oxidising  solution  >>f  ferrous  ohloride  with  nitric  acid 

Ferri  et  Amm -.nu  '  Bj    adding  ammonia  »:itcr  to  solution  of  ferric  citrate,  evapo- 

rating, and  filing 
et  Qiiininnj  ( 'itras  By  adding  ammonia  water  to  .1  solution  of  iron  and  quinine 

ite,  evaporating.  and  scaling 
Hydroxidum  cum  Magneeil         By  mixing  solution  of  ferric  sulphate  with  magnesia  and  water 
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U.  S.  P.  Salts  and  Solutions  of  Iron — Continued 


Official  Name 
Ferri  Phosphas 

Sulphas 

Sulphas  Exsiccatus 

Sulphas  Granulatus 

Liquor  Ferri  Subsulphati6 
Ferri  Tersulphatis 


Preparation 
By  mixing  solutions  of  ferric  citrate  and  sodium  phosphate, 

evaporating,  and  scaling 
By  treating  iron  with  diluted  sulphuric  acid,  evaporating,  and 

crystallizing 
By  exsiccating  ferrous  sulphate  at  a  temperature  of  about  40° 

C.  (104°  F.) 
By  cooling  rapidly  a  hot,  concentrated,  aqueous  solution  of 

ferrous  sulphate,  stirring  as  crystallization  occur?,  collecting 

and  drying  the  granulated  salt 
By  heating   ferrous   sulphate   in   a   mixture   of  sulphuric   and 

nitric  acids 
By  heating  ferrous   sulphate  in  a  mixture  of  nitric   and  sul- 
phuric acids,  sulphuric  acid  being  largely  in  excess 


Ofhcial  Name 
Ferri  Glycerophosphas 

Hypophosphis 

Lactas 

Oxidum  Saccharatum 
Pyrophosphas 

Liquor  Ferri  Acetatis 
Ferri  Albuminati 

Ferri  Citratis 

Ferri  Hypophosphitis 

Ferri  Nifratis 
Ferri  Oxychloridi 

Ferri  Oxysulphatis 
Ferri  Peptonati 

Ferri    Peptonati    et 

Mangani 
Ferri  Protochloridi 

Ferri^Salicylatis 


N.  F.  Salts  and  Solutions  of  Iron 

Preparation 

By  adding  a  solution  of  ferric  sulphate  to  solution  of  barium 
glycerophosphate,  filtering  and  crystallizing  the  filtrate 

Double  decomposition  between  calcium  hypophosphite  and 
ferrous  sulphate,  filtering,  and  evaporating 

By  digesting  iron  wire  with  lactic  acid  until  neutral,  filtering 
and  crystallizing 

See  page  890  for  the  details  of  its  preparation 

By  mixing  solutions  of  ferric  citrate  and  sodium  pyrophosphate, 
evaporating  and  scaling 

By  dissolving  ferric  hydroxide  in  glacial  acetic  acid 

By  dissolving  freshly  precipitated  ferric  albuminate  with  the 
aid  of  sodium  citrate  in  a  flavored  vehicle 

By  dissolving  ferric  hydroxide,  in  a  solution  of  citric  acid 

A  solution  of  ferric  hypophosphite  made  with  the  aid  of  potas- 
sium citrate 

By  dissolving  ferric  hydroxide  in  nitric  acid 

A  solution  of  ferric  hydroxide  in  the  presence  of  a  trace  of 
hydrochloric  acid 

An  oxidized  solution  of  ferrous  sulphate 

By  dissolving  freshly  precipitated  ferric  peptonate  with  the 
aid  of  sodium  citrate,  in  a  flavored  vehicle 

Similar  to  the  solution  of  peptonate  of  iron  but  with  the  addi- 
tion of  soluble  manganese  citrate 

An  aqueous  solution  of  ferrous  chloride,  prepared  by  acting 
upon  iron  with  hydrochloric  acid 

A  flavored  solution  of  freshly  prepared  ferric  salicylate,  ren- 
dered soluble  by  ammonium  citrate  and  flavored. 


Unofficial  Salts  and  Preparations  of  Iron 


Fern  Acetas,  Fe(C2H302)3 

Ferric  Acetate 
Ferri  Arsenas, 

3Fe(FeO)As04  +10H2O 

Ferric  Arsenate 

Ferri  Benzoas,  Fe(C7H502)3+3H20 
Ferric  Benzoate 

Ferri  Bromidum,  FeBr2 
Ferrous  Bromide 

Ferri  et  Sodii  Pyrophosphas 

Iron  and  Sodium  Pyrophosphate 


Ferri  et  Strychnine  Citras,  U.S.  P.  VIII 

Iron  and  Strychnine  Citrate 
Ferriet  Ammonii Sulphas,  U.  S.P.  VIII 

Ferric  Ammonium  Bnlphate 
Ferriet  Ammonii  Tartras,  U.  S.P.  VIII 

Iron  and  Ammonium  Tartrate 
Ferri  et  Potassii  Tartras,  U.S.  P.  VIII 

Iron  and  Potassium  Tartrate 
Ferri  Ferrocyanidum,  Fe4(PeCNe)s 

Iron  Ferrocyanide 


Ferri  Nitras,  Fe(NOs)3 

Ferric  Nitrate 
Ferri  Lactas,  Fe(C3H5C>3)2  +3H20 

Ferrous  Lactate 
Ferri  Oxalas 

Ferrous  Oxalate 


By  dissolving  ferric  hydroxide  in  acetic  acid,  evapo- 
rating, then  crystallizing 

By  dissolving  1  oz.  sodium  arsenate  and  J4  oz.  sodium 
acetate  in  8  oz.  water,  then  dissolving  2  oz.  ferrous 
sulphate  in  10  fl.  oz.  water,  mixing  both  solutions, 
collecting  the  precipitate,  washing,  and  drying 

By  adding  to  a  solution  of  normal  ferric  sulphate  a  con- 
centrated solution  of  sodium  benzoate,  collecting  the 
precipitate,  washing,  and  drying 

By  adding  2  parts  bromine  to  1  part  iron  filings  and  10 
parts  water,  digesting  until  the  liquid  assumes  a  green- 
ish color,  then   filtering  and  evaporating  to  dr.- 

By  adding  to  a  solution  of  50  parts  sodium  pyrophos- 
phate in  100  parts  water  sufficient  forrie  chloride  in 
aqueous  solution  so  that  a  permanent  precipitate  is  not 
produced,  then  adding  250  parts  alcohol  and  collecting 
the  precipitate 

By  adding  citric  arid  and  strychnine  to  a  solution  of 
iron  and  ammonium  citrate  and  scaling 

By  dissolving  ammonium  sulphate  in  solution  of  ferrio 
sulphate,  evaporating  and  crystallizing 

By  dissolving  ferric  hydroxide  in  a  solution  of  acid 
ammonium  tartrate  and  scaling 

By  adding  acid  potassium  tartrate  and  a  trace  of  arn- 
tnonia  water  to  ferric  hydroxide,  anil  sealing 

By  dissolving  4 '  •_■  oz.  potassium  ferrocyanide  in  1  pint 
water,  mining  ti,r  solution  to  s  fl.  01  solution  of  nor- 
mal ferrie  sulphate  dilute, 1  previously  with  8  tl.  ur, 
water,  stirring  continually,  collecting  the  precipitate, 
washing,  and  drying 

By  concentrating  B  solution  of  ferrie  nitrate,  filtering, 
and  allowing  to  crystallize 

By  acting  on  iron  with  lactic  acid  and  crystallizing  the 
solution 

By  mixing  solutions  of  ferrous  sulphate  and  oxalic  acid 
and  collecting  the  precipitate 
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Unofficial  Salts  and  Preparations  of  Iron— Continued 

Ferri  Oxiclum  M:igneucum,  Fea04  By  dissolving  2  oz.  ferrous  sulphate  in  2  pints  water  and 

Magnetic  Iron  Oxide  adding  5!3   fl.  oz.  solution  of  normal  ferric  sulphate, 

then    mixing    this    with    4    pints   solution   of    sodium 
hydroxide,  stirring  well,  boiling,  letting  it  stand  for  2 
hours,  occasionally  stirring,  collecting  the  precipitate, 
washing,  and  drying  carefully 
Ferri  Oxidum  Rubrum  By  igniting  ferrous  sulphate  in  contact  with  air 

Red  Oxide  of  Iron 
Ferri  Phosphas  Albus,  By  mixing  4   fl.   oz.    solution   of  normal  ferric  sulphate 

FeP04  +4HgO  with  a  solution  of   1  oz.  sodium  acetate,  then  adding 

White  Ferric  Phosphate  solution  of  sodium  phosphate,   collecting  the  precipi- 

tate, washing,  and  drying 
Ferri  Salicylas  By   mixing   a   solution    containing   24   grains  of   ferrous 

Ferric  Salicylate  sulphate   and   20   grains  of  sodium   acetate  in   half  a 

fluidounce  of  water  with  a  solution  made  by  dissolving 

30  grains  of  sodium  salicylate  in  half  a  fluidounce  of 

water.     Dose,  a  teaspoonful 

Ferri  Subcarbonas  By  mixing  solutions  of  8  oz.  ferrous  sulphate  and  9  oz. 

Ferric  Oxyhydrate  sodium  carbonate,  collecting  the  precipitate,  washing 

and  drying  without  heat 
Ferri  Sulphidum,  FeS  By  mixin?  3  parts  iron  filings  with  2  parts  sublimed  sul- 

Ferrous  Sulphide  phur,  then  placing  in  small  portions  the  above  mixture 

into  a  crucible  heated  to  redness,  and  keeping  covered 
after  each  addition 
Ferri  Valeras  By  double  decomposition  between  ferric  sulphate  and 

Ferric  Valerate  sodium  valerate 


FERRUM.  U.  S.     Iron 
[Ferr.] 

Metallic  iron  [Fe  =  55.84]  in  the  form  of  fine,  bright  wire. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of 
the  purest  kind;  hence  the  pharmacopoeias  generally  direct  it,  when 
wanted  in  small  masses,  to  be  in  the  form  of  iron  wire,  which  is  neces- 
sarily made  from  the  purest  iron,  because  it  is  the  softest  and  most 
ductile,  and  readily  cut  into  pieces.  Such  wire  is  very  flexible  and 
without  elasticity. 

The  wire  clippings  and  the  ends  of  card  teeth  obtained  from  the 
manufacturers  of  cotton  carding  machines  are  frequently  used  in 
Philadelphia  for  making  iron  preparations.  They  are  very  conve- 
nient; and  it  may  be  incidentally  mentioned  that  they  are  sometimes 
used  as  a  substitute  for  sand,  in  sand  baths.  Iron  scraps  and  waste 
from  steel  pen  factories  are  also  used  to  make  preparations  of  iron. 

U.  S.  P.  Preparations.— Liquor  Ferri  Chloridi;  Syrupus  Ferri  Iodidi. 
N.  F.  Preparations. — Liquor  Ferri  Protochloridi;  Syrupus  Calcii  Iodidi;  Syrupus 
Ferri  et  Mangani  Iodidi. 


FERRUM  REDUCTUM.  U.  S.     Reduced  Iron 
[Ferr.   Reduct. — Ferrum  Reductum  Iron  by  Hydrogen    Quevenne'b  Iron] 

Iron  reduced  to  the  metallic  state  by  the  action  of  hydrogen  upon 
ferric  oxide.  It  contains  not  less  than  90  per  cent,  of  metallic  iron 
[Fe™ 66.84].    Preserve  it  in  well-closed  containers. 

Preparation.- — Reduced  iron  may  be  made  by  :i  process  originally 
proposed  by  Prof.  Procter,  and  afterwards  made  official  in  1870: 

Take  of  ferric  oxide  (FegOa)  30  oz.  troy.  Wash  the  oxide  thor- 
oughly with  water  until  no  traces  of  sodium  sulphate  are  inch- 
oated by  the  appropriate  tests,  and  calcine  it  in  a  shallow  vessel  until 
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free  from  moisture.  Then  spread  it  upon  a  tray,  made  by  bending 
an  oblong  piece  of  sheet-iron  in  the  form  of  an  incomplete  cylinder, 
and  introduce  this  into  a  wrought-iron  reduction  tube,  about  four 
inches  in  diameter.  Place  the  reduction  tube  in  a  charcoal  furnace, 
and,  by  means  of  a  self-regulating  generator  of  hydrogen,  pass  through 
it  a  stream  of  that  gas,  previously  purified  by  bubbling  successively 
through  solution  of  lead  subacetate,  diluted  with  three  times  its 
volume  of  water,  and  through  milk  of  lime,  severally  contained  in 
four-pint  bottles  about  one-third  filled.  Connect  with  the  further 
extremity  of  the  reduction  tube  a  lead  tube  bent  so  as  to  dip  into 
water.  Make  all  the  junctions  airtight  by  appropriate  lutes;  and, 
when  the  hydrogen  has  passed  long  enough  to  fill  the  whole  of  the 
apparatus  to  the  exclusion  of  atmospheric  air,  light  the  fire,  and  bring 
that  part  of  the  reduction  tube,  occupied  by  the  subcarbonate,  to 
a  dull-red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of 
hydrogen,  breaking  from  the  water  covering  the  orifice  of  the  lead 
tube,  are  accompanied  by  visible  aqueous  vapor.  When  the  reduc- 
tion is  completed,  remove  the  fire,  and  allow  the  whole  to  cool  to  the 
ordinary  temperature,  keeping  up,  during  the  refrigeration,  a  moder- 
ate current  of  hydrogen  through  the  apparatus.  Withdraw  the  prod- 
uct from  the  reduction  tube,  and,  should  any  portion  of  it  be  black 
instead  of  iron-gray,  separate  such  portion  for  use  in  a  subsequent 
operation.  Lastly,  having  powdered  the  Reduced  Iron,  keep  it  in  a 
well-stoppered  bottle.  When  thirty  troyounces  of  subcarbonate  of 
iron  are  operated  on,  the  process  occupies  from  five  to  eight  hours. 

The  ferric  oxide  directed  in  the  above  formula  was  at  one  time 
called  iron  subcarbonate.  The  hydrogen  combines  with  the  oxygen 
to  form  water,  metallic  iron,  in  fine  powder,  being  left. 

Fe203  +  6H  =  2Fe  +  3H20 

Ferric      Hydrogen      Iron  Water 

Oxide 

Official  Description. — It  occurs  as  a  very  fine,  grayish-black,  lusterless  powder; 
permanent  in  dry  air. 

Odor,  Taste,  and  Reaction, — Without  odor  or  taste.  Shake  1  Gm.  of  Reduced  Iron 
with  5  mils  of  distilled  water  and  filter;  the  liquid  does  not  change  the  color  of  litmus. 

Solubility. — Reduced  Iron  is  insoluble  in  water  or  alcohol. 

Tests  for  Identity. — When  ignited  in  contact  with  air,  it  glows  and  is  converted  into 
black  ferroso-ferric  oxide. 

Impurities  and  Tests  for  Impurities. — Sulphide. — One  Gm.  of  Reduced  Iron,  when 
treated  with  20  mils  of  diluted  sulphuric  acid  in  a  flask,  causes  the  evolution  of  marly 
odorless  hydrogen  gas,  which  does  not  affect  paper  moistened  with  Lead  acetate  IS. 
within  two  minutes,  and,  on  applying  a  gentle  heat,  the  Iron  dissolves  in  the  acid  without 
leaving  more  than  1  per  cent,  of  residue. 

Arsenic. — Add  20  mils  of  diluted  sulphuric  acid  to  0.5  Gm.  of  Reduced  Iron  contained 
in  a  small,  covered  beaker,  and,  after  the  reaction  has  somewhat  subsided,  warm  the 
liquid  on  a  water  bath  until  the  reaction  ceases.  Collect  any  minute,  undissolved 
residue  upon  a  very  small  filter,  rinse  the  beaker  with  distilled  water,  add  the  rinsings 
to  the  filter,  and  then  wash  the  residue  with  distilled  water  until  free  from  acid  reaction. 
Transfer  the  residue  to  the  beaker  by  rinsing  it  back,  and,  after  adding  about  0.26  ( !m. 
of  potassium  chlorate  and  6  mils  of  hydrochloric  arid,  slowly  evaporate  the  solution  to 
dryness  on  a  water  bath.  Dissolve  the  residue  in  sufficient  distilled  water  to  measure 
50  mils,  and  add  5  mils  of  this  solution  to  6  toils  of  a  saturated  solution  of  sulphurous 
acid  and  heat  the  liquid  on  a  water  bath  for  fifteen  minutes,  or  until  all  traces  of  sul- 
phurous acid  have  been  removed.  The  resulting  solution  meets  the  requirements  of 
the  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  l.XII). 

Assay — Introduce  into  a  100-mil  flask  about  1  Gm.  of  Reduced  Iron,  previously 
well  triturated  and  accurately  weighed,  and  add  10  Gm.  of  finely  powdered  mercuric 
chloride  and  50  mils  of  boiling  distilled  water.  Boil  the  mixture  for  five  minutes,  shaking 
it  frequently,  then  fill  the  flask  to  the  100-mil  mark  with  distilled  water,  recently  boile  I 
and  cooled,  and  cool  it  to  room  temperature.    Again  fill  the  flask  to  the  mark  with  dis- 
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tilled  water,  stopper,  agitate  the  contents  well,  and  allow  it  to  stand  for  a  few  minutes. 
Now  filter  the  contents  of  the  flask  and  immediately  titrate  20  mils  of  the  filtrate  to 
which  has  been  added  20  mils  of  diluted  sulphuric  acid,  with  tenth-normal  potassium 
permanganate  V.S.,  until  a  permanent  pink  color  is  produced.  It  shows  not  less  than 
90  per  cent,  of  Fe  when  calculated  from  the  original  weight  of  Reduced  Iron  taken. 
Each  mil  of  tenth-normal  potassium  permanganate  V.S.  used  corresponds  to  0.005584 
Gm.  of  Fe.  Each  gramme  of  Reduced  Iron  corresponds  to  not  less  than  161.2  mils  of 
tenth-normal  potassium  permanganate  V.S. 

U.  S.  P.  Preparation. — Pilulse  Ferri  Iodidi. 

N.  F.  Preparations. — Extractum  Ferri  Pomatum;  Pilulae  Ferri,  Quininae,  Strych- 
ninae  et  Arseni  Fortiores;  Pilulae  Ferri,  Quininae,  Strychninae  et  Arseni  Mites. 

Uses. — Powder  of  iron,  or  reduced  iron,  is  one  of  the  best  of  the 
chalybeate  tonics.  It  is  generally  given  in  pill  form,  in  doses  of  one 
to  six  grains  (0.065  to  0.38  Gm.).  It  has  been  used  for  the  prepara- 
tion of  syrup  of  ferrous  iodide,  replacing  the  iron  wire  and  hastening 
the  reaction.  An  excellent  form  of  administering  it  is  in  combination 
with  chocolate  in  the  form  of  lozenges. 


FERRI  CARBONAS  SACCHARATUS.  U.  S.     Saccharated  Ferrous 

Carbonate 
[Ferr.   Carb.   Sacch.] 

Saccharated  Ferrous  Carbonate  contains  not  less  than  15  per  cent,  of 
FeC03  (115.84).  Preserve  it  in  small,  well-stoppered  bottles,  exposed 
to  light. 

Metric  Old  form 

•Ferrous  Sulphate 50  Gm.  5      oz.  av. 

Sodium  Bicarbonate 35  Gm.  3H  oz.  av. 

Sugar  of  Milk 10  Gm.  l      01.  av. 

Sugar,  in  fine  powder, 

Diluted  Sulphuric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1 00  Gm.  10  oz.  av. 


Dissolve  the  ferrous  sulphate  in  200  mils  [old  form  20  fl.  oz.]  of  hot 
distilled  water,  add  a  few  drops  of  diluted  sulphuric  acid  and  filter. 
Dissolve  the  sodium  bicarbonate  in  500  mils  [old  form  3  pints]  of 
distilled  water  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  and 
filter.  To  the  solution  of  sodium  bicarbonate,  contained  in  a  flask 
having  a  capacity  of  about  1000  mils  [old  form  G  pints],  gradually 
add  the  solution  of  ferrous  sulphate,  and  mix  thoroughly  by  rotating 
the  flask.  Fill  the  flask  with  boiling  distilled  water,  cork  it  loosely, 
and  -et  the  mixture  aside.  When  the  precipitate  lias  subsided,  draw 
off  the  clear  supernatant  liquid  by  means  of  a  siphon;  fill  the  flask 
again  with  hot  distilled  water  and  shake  it.  Again  draw  off  the  clear 
liquid,  and  repeal  the  washing  with  hot  distilled  water,  in  the  same 
manner,  until  the  decanted  liquid  give*  merely  a  slight  cloudiness 
with  barium  chloride  T.S.  Dram  the  precipitate,  and  transfer  it  to 
a  porcelain  dish  containing  70  Gm.  [old  form  7  oz.  av.]  of  sugar  and 
10  ( ton.  [old  form  l  oz.  av.]  of  sugar  of  milk  and  mix  intimately.  Evapo- 
rate the  mixture  to  dryness  on  a  water  bath,  reduce  i1  to  powder,  weigh, 
and  mix  intimately  with  it,  if  necessary,  enough  well-dried  sugar  to 
make  the  produci  weigh  100  Gm.  [old  form  LOoz.  av.].  To  minimize 
oxidation  make  this  preparation  in  the  shortest  possible  time. 
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In  this  preparation  ferrous  carbonate  is  formed,  sodium  sulphate 
remaining  in  solution.  Sodium  bicarbonate  is  preferred  because  the 
evolution  of  carbonic  acid  during  the  decomposition  measurably  pre- 
vents oxidation;  it  would  have  been  an  improvement  to  use  syrup 
in  the  solutions  to  protect  them  still  further. 

The  object  of  boiling  the  water  that  is  used  in  washing  is  to  expel 
the  air,  so  that  the  ferrous  carbonate  may  escape  its  oxidizing  action; 
the  evaporation  of  the  mixture  should  be  conducted  as  rapidly  as 
possible,  for  the  same  reason. 

FeS04  +  2NaHC03  =  Na2S04  +  FeC03  +  H20  +  C02 

Ferrous  Sodium  Sodium  Ferrous  Water         Carbon 

Sulphate  Bicarbonate  Sulphate  Carbonate  Dioxide 

Official  Description. — It  is  a  greenish-brown  powder,  gradually  becoming  oxidized 
by  contact  with  air. 

Odor  and  Taste. — Odorless,  and  having  at  first  a  sweetish,  afterwards  slightly  ferru- 
ginous taste. 

Solubility. — Saccharated  Ferrous  Carbonate  is  only  partially  soluble  in  water,  but  is 
completely  dissolved  on  the  addition  of  hydrochloric  acid,  with  copious  evolution  of 
carbon  dioxide,  forming  a  clear,  greenish-yellow  liquid. 

Tests  for  Identity. — Dissolve  1  Gm.  of  Saccharated  Ferrous  Carbonate  in  5  mils  of 
hydrochloric  acid,  and  dilute  the  solution  with  distilled  water  until  it  measures  100  mils. 
Portions  of  this  solution  yield  a  blue  precipitate  with  either  potassium  ferrocyanide 
T.S.  or  potassium  ferricyanide  T.S. 

Impurities  and  Tests  for  Impurities. — Sulphate — Another  10-mil  portion  of  the 
solution  just  prepared  shows  not  more  than  a  slight  turbidity  with  barium  chloride  T.S. 

Assay. — Dissolve  about  2  Gm.  of  Saccharated  Ferrous  Carbonate,  accurately  weighed, 
in  15  mils  of  diluted  sulphuric  acid,  and  dilute  the  solution  with  distilled  water  to  about 
100  mils.  Titrate  immediately  with  tenth-normal  potassium  dichromate  V.S.,  potas- 
sium ferricyanide  T.S.  being  used  as  indicator.  It  shows  not  less  than  15  per  cent,  of 
FeC03.  Each  mil  of  tenth-normal  potassium  dichromate  V.S.  used  corresponds  to 
0.011584  Gm.  of  FeC03.  Each  gramme  of  Saccharated  Ferrous  Carbonate  corresponds 
to  not  less  than  13  mils  of  tenth-normal  potassium  dichromate  V.S. 

Uses. — Saccharated  ferrous  carbonate  is  used  as  a  tonic,  in  doses 
of  four  to  thirty  grains  (0.25  to  2  Gm.). 


MASSA  FERRI   CARBONATIS.  U.  S.     Mass  of   Ferrous  Carbonate 
[Mass.   Ferr.   Carb. — Vallet's  Mass] 

It  contains  not  less  than  35  per  cent,  of  FeC03  (115.84). 

Metric  Old  form 

"Ferrous  Sulphate 00  Qm.  8  o*.  av. 

Monohydrated  Sodium  Carbonate 46  Om.  3  o«.  av.  5  dr. 

Clarified  Honey 38  Om.  3  oi.  av. 

Sugar,  in  coarse  powder 25  Gm.  2  oz.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 100  Qm.  8  oi.  av. 

Dissolve  the  ferrous  sulphate  and  the  monohydrated  sodium  car- 
bonate, each  separately,  in  200  mils  [old  form  1  pint]  of  boiling  dis- 
tilled water,  and,  having  added  20  mils  [old  form  l1  •>  fl.  oz.]  of  syrup 
to  the  solution  of  the  iron  salt,  filter  both  solutions,  and  allow  them  to 
become  cold.  Place  the  solution  of  monohydrated  sodium  carbonate 
in  a  bottle  having  a  capacity  of  about  500  mils  [old  form  3  pints],  and 
gradually  add  the  solution  of  the  iron  salt,  rotating  the  bottle  fre- 
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quently,  until  carbonic  acid  gas  no  longer  escapes.  Add  sufficient 
distilled  water  to  fill  the  bottle;  then  cork  it  and  set  it  aside,  so  that 
the  ferrous  carbonate  may  subside.  Pour  off  the  supernatant  liquid, 
and,  having  mixed  syrup  and  distilled  water  in  the  proportion  of  one 
volume  of  syrup  to  nineteen  volumes  of  distilled  water,  wash  the  pre- 
cipitate with  the  mixture  by  decantation  until  the  washings  no  longer 
have  a  saline  taste.  Drain  the  precipitate  on  a  muslin  strainer,  and 
express  as  much  of  the  water  as  possible.  Lastly,  mix  the  precipitate 
at  once  with  the  clarified  honey  and  sugar,  and,  by  means  of  a  water 
bath,  evaporate  the  mixture  in  a  tared  dish,  with  constant  stirring, 
until  it  is  reduced  to  100  Gm.  [old  form  8  oz.  av.]. 

Assay. — Dissolve  about  1  Gm.  of  Mass  of  Ferrous  Carbonate,  accurately  weighed, 
in  15  mils  of  diluted  sulphuric  acid,  dilute  the  solution  with  distilled  water  to  about 
100  mils  and  immediately  titrate  with  tenth-normal  potassium  dichromate  V.S.,  potas- 
sium ferricyanide  T.S.  being  used  as  indicator.  It  shows  not  less  than  35  per  cent,  of 
FeC03.  Each  mil  of  tenth-normal  potassium  dichromate  V.S.  used  corresponds  to 
0.011584  Gm.  of  FeCC>3.  Each  gramme  of  Mass  of  Ferrous  Carbonate  corresponds  to 
not  less  than  30.2  mils  of  tenth-normal  potassium  dichromate  V.S. 

This  preparation  consists  of  ferrous  carbonate  preserved  from  oxi- 
dation by  contact  with  syrup  and  honey.    The  reaction  is  as  follows: 


FeS04  +  Na2C03 

=  FeC03  +  Na2S04 

Ferrous               Sodium 

Ferrous               Sodium 

Sulphate           Carbonate 

Carbonate            Sulphate 

Uses. — Mass  of  ferrous  carbonate  is  widely  known  as  Vallet's  mass; 
it  is  a  valuable  chalybeate  tonic,  and  is  administered  in  pill  form,  in 
doses  of  four  to  fifteen  grains  (0.25  to  1  Gm.).  Ferrous  carbonate  is 
also  official  in  the  U.  S.  P.  under  the  title  Pilules  Ferri  Carbonatis,  see 
Chapter  LXVII. 


FERRI  CHLORIDUM.  U.  S.     Ferric  Chloride 
[Ferr.   Chlor. — Iron  Pekchloride     Sesql'ichlokidk  of  Iron] 

It  contains  FeCl3  (102.22)  in  a  hydrated  form  corresponding  to  not 
lian  20  per  cent,  of  Fe.    Preserve  it  in  well-closed  glass  containers. 
Preparation. — The  U.  S.  P.  IX  did  not  include  a  process  for  its 
manufacture,  but  the  U.  S.  P.  VIII  process  was  as  follows: 

Mi'lrio  Old  form 

Solution  of  Ferric  Chloride 1 00  Urn.  u>  oi.  av. 


To  make 40  dm.  4  ot.  av. 

Evaporate  the  solution  of  ferric  chloride  on  a  water  bath  until  it 
weighs  1"  ( im.  [old  form  t  oz.  av.];  then  set  it  aside  in  a  glass-covered 

1  until   it   formfl  a  crystalline  mass.       Lastly,  break  the  salt  into 
pieces,  and  keep  it   in  glass-stoppered  bottles,  protected  from  light. 

Official  Description. — It  occurs  in  orange-yellow,  crystalline  piece  .  It  is  very  deli- 
quescent in  air. 

odor  and  Tmtci.  Oriorlons,  <>r  wit h  n  faint  odor  "f  hydrochloric  add,  an«l  having  a 
strongly  styptic  I 

Solubility.  |  >u>-  <  im.  of  Ferric  '  Ihloride  dissolves  in  0.2  mil  of  water  :it  26°  I '.  (77°  F.); 
freely  soluble  in  alcohol  and  soluble  in  glyoerin  or  ether. 

Tests  for  Identity.— At  about  35.5'  I        '"•     I '.)    the  salt   fuses  to  a  reddish-brown 
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liquid.     When  strongly  heated,  it  decomposes,  losing  some  ferric  chloride,  water  and 
hydrochloric  acid  and  leaving  a  residue  of  ferric  oxide. 

Impurities  and  Tests  for  Impurities. — An  aqueous  solution  of  Ferric  Chloride,  made 
by  dissolving  10  Gm  of  the  .salt  in  15  mils  of  distilled  water,  responds  to  the  teste  for 
identity  and  purity  under  Liquor  Ferri  Chloridi,  omitting  the  test  for  hydrochloric  acid. 

Assay. — Dissolve  about  1  Gm.  of  Ferric  Chloride,  accurately  weighed  in  :t  stoppered 
weighing-bottle,  in  25  mils  of  distilled  water,  add  3  mils  of  hydrochloric  acid  and  1  ( }m. 
of  potassium  iodide,  and  allow  the  mixture  to  stand  in  a  glass-stoppered  flask  or  bottle 
for  thirty  minutes  at  a  temperature  of  40°  C.  (104°  F.).  Cool  this  solution,  then 
dilute  it  with  100  mils  of  distilled  water  and  titrate  with  tenth-normal  sodium  thio- 
Bulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  20  per  cent,  of 
Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.0 
Gm.  of  Fe.  Each  gramme  of  Ferric  Chloride  corresponds  to  not  less  than  '■>'>. 8  mils  of 
tenth-normal  sodium  thiosulphate  V.S. 

Uses. — Ferric  chloride  is  used  externally  as  a  styptic,  and  inter- 
nally as  a  chalybeate  tonic,  in  doses  of  one  to  five  grains  (0.065  to  0.32 
Gm.) 

LIQUOR  FERRI  CHLORIDI.  U.  S.      Solution  of  Ferric  Chloride 
[Liq.  Ferr.  Chlor. — Solution  of  Iron  Peuchloride] 

An  aqueous  solution  containing  ferric  chloride  [FeCl3  =  162.22],  cor- 
responding to  not  less  than  10  per  cent,  nor  more  than  11  per  cent,  of 
Fe.    Preserve  it  in  glass-stoppered  bottles  protected  from  light. 

Metric  Old  form 

♦Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into 

small  pieces 1  25  Qm.  2  oz.  av.  32">  nr. 

Hydrochloric  Acid 680  Qm.  12  fl.  oz.  3  fl.  dr. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1 000  Gm.  l   pint 

Introduce  the  iron  wire  into  a  flask  having  a  capacity  of  about  2000 
mils  [old  form  3  pints],  pour  upon  it  a  mixture  of  420  Gm.  [or  meas- 
ure, old  form  7  fl.  oz.  7  fl.  dr.]  of  hydrochloric  acid  and  250  mils  [old 
form  53^2  A-  oz.]  of  distilled  water  and  heat  the  mixture  on  a  water 
bath  for  not  less  than  one  hour  and  fifteen  minutes,  or  until  efferves- 
cence ceases;  then  boil  the  liquid,  filter  it  through  paper,  and.  having 
rinsed  the  flask  and  iron  wire  with  a  little  hot  distilled  water,  pass 
the  rinsing  through  the  filter.  To  the  filtered  liquid  add  220  Gm. 
[or  measure,  old  form  4  fl.  oz.]  of  hydrochloric  acid,  then  add  the 
mixture  slowly  and  gradually  in  a  stream  to  65  Gm.  [or  measure,  old 
form  468  minims]  of  nitric  acid  contained  in  a  tared,  capacious  por- 
celain vessel,  and  warm  gently.  If  the  solution  has  acquired  a  I 'lack 
color,  continue  the  addition  of  nitric  acid,  drop  by  drop,  until  red 
fumes  are  no  longer  evolved  and  the  solution  assumes  a  clear,  red- 
dish-brown color.  After  effervescence  censes,  heat  on  a  sand  bath, 
stirring  occasionally  until  the  liquid  is  free  from  nitric  acid,  as  indi- 
cated by  the  test  given  below.  During  the  heating  add  distilled  water 
from  time  to  time  to  maintain  about  the  original  volume.  Finally 
add  the  remaining  40  Gm.  [or  measure,  old  form  0  fl.  oz.]  of  hydro- 
chloric acid  and  enough  distilled  water  to  make  the  Solution  weigh 
1000  Gm.  [or  measure,  old  form  1  pint]. 
.    In  the  first  step  of  the  process,  ferrous  chloride  is  produced;  thus: 

Fe,  +  1TIC  1  =  CFeCla)g  +  4H 

Iron     Hydrochloric        Ferrous         Hydrogen 

A'  id  Chloride 
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Ferrous  chloride  is  converted  into  ferric  chloride  by  the  addition  of 
nitric  and  hydrochloric  acids;  thus: 

6FeCl2  +  6HC1  +  2HN03  =  6FeCl3  +  N202  +  4H20 

Ferrous       Hydrochloric        Nitric  Ferric  Nitrogen  Water 

Chloride  Acid  Acid  Chloride         Dioxide 

If  this  solution,  when  finished,  has  a  black  color,  it  is  due  to 
incomplete  oxidation,  and  the  remedy  is  to  heat  it  to  boiling  in  a  capa- 
cious dish,  adding  a  few  drops  of  nitric  acid  until  the  color  changes 
to  a  clear  ruby-red  and  effervescence  ceases.  If  a  brown  precipitate 
is  deposited  upon  dilution  or  standing,  deficiency  of  hydrochloric 
acid  is  indicated,  and  the  solution  must  be  heated,  and  a  few  drops  of 
the  acid  added  until  the  precipitate  is  dissolved ;  but  a  large  excess  of 
hydrochloric  acid  must  be  avoided  or  the  solution  will  prove  unsatis- 
factory in  the  preparation  of  tincture'  of  ferric  citro-chloride  of  the 
N.  F.  (see  page  501),  producing  a  reddish  instead  of  a  green  colored 
solution.  The  U.  S.  P.  IX  has  included  a  test  to  limit  the  amount  of 
free  acid. 

Official  Description. — It  is  a  reddish-brown  liquid. 

Odor,  Taste,  and  Reaction. — Having  a  faint  odor  of  hydrochloric  acid,  an  acid, 
stronglv  styptic  taste,  and  an  acid  reaction. 

Specific  Gravity.— From  1.29  to  1.32  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Separate  portions  of  an  aqueous  dilution  of  the  Solution  (1  in  10) 
yield  a  brownish-red  precipitate  with  ammonia  water,  a  blue  precipitate  with  potassium 
ferrocyanide  T.S.,  and  a  white  precipitate,  insoluble  in  nitric  acid,  with  silver  nitrate  T.S. 

Impurities  and  Tests  for  Impurities. — Zinc,  Lead  or  Copper. — Precipitate  the  iron 
completely  from  a  weighed  portion  of  about  2  mils  of  the  Solution,  previously  diluted 
with  50  mils  of  distilled  water,  by  adding  an  excess  of  ammonia  water  and  filter.  The 
filtrate  is  colorless,  and  does  not  yield  a  precipitate  with  hydrogen  sulphide  T.S. 

Salts  of  the  Fixed  Alkalies. — Nor  does  it  leave  on  evaporation  and  ignition  a  fixed 
residue  corresponding  to  more  than  0.1  per  cent,  of  the  amount  taken. 

Nitric  Acid. — Add  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal 
volumes  of  sulphuric  acid  and  an  aqueous  dilution  of  the  Solution  (1  in  10);  the  crystal 
does  not  become  brown  nor  does  a  brownish-black  color  develop  around  it. 

Ferrous  Salts. — Add  a  few  drops  of  freshly  prepared  potassium  ferricyanide  T.S.  to 
an  aqueous  dilution  of  the  Solution  (about  1  in  20);  a  brown  color  is  produced  which 
does  not  at  once  turn  green  or  greenish-blue. 

Free  Hydrochloric  Acid. — To  about  0.5  Gm.  of  Solution  of  Ferric  Chloride,  accurately 
weighed,  add  10  mils  of  distilled  water  and  50  mils  of  tenth-normal  silver  nitrate  V.S., 
shake  it  vigorously,  then  add  2  mils  of  nitric  acid  and  sufficient  distilled  water  to  measure 
exactly  100  mils,  and  mix  well.  Filter  the  mixture  through  a  dry  filter  (rejecting  the 
first  filtrate)  and  determine  the  excess  of  silver  nitrate  in  50  mils  of  the  filtrate  by  titra- 
tion with  tenth-normal  potassium  sulphocyanate  V.S.  The  percentage  of  chlorine 
found  is  not  less  than  3  per  cent,  nor  more  than  5  per  cent,  in  excess  of  that  required  to 
combine  with  the  iron  present  as  ferric  chloride.  The  percentage  of  iron  found,  multi- 
plied by  1.9,  tfives  the  percentage  of  chlorine  combined  as  ferric  chloride.  Each  mil  of 
tenth-normal  silver  nitrate  V.S.  corresponds  to  0.003540  Gm.  of  CI. 

Assay. — Transfer  about  2  Gm.  of  Solution  of  Ferric  (  'hloridc  to  a  tared  flask,  stopper 
and  weigh  accurately,  thenndd  6  milsof  hydrochloric  acid,  25  mils  of  distilled  water  and 
about  3  Gm.  of  potassium  iodide,  securely  stopper  the  flask  and  allow  the  mixture  to 
stand  for  thirty  minutes  at  a  temperature  of  40°  C.  (104°  F.).  Cool  (he  liquid,  dilute 
it  with  100  mils  of  distilled  water  and  then  titrate  with  tenth-normal  sodium  t hiosulphate 
V.S.,  starch  T.S.  being  used  as  indicator.  It  shows  not.  less  than  10  per  cent,  nor 
more  than  11  per  cent .  of  Fr.  Each  mil  of  tenth-normal  sodium  thioeulphate  V.S. 
used  corresponds  to  0.006584  Gm.  of  Fe.  Each  gramme  of  Solution  of  Feme  Chloride 
OOTTCtpondl  to  not  less  than  17.0  mils  nor  more  than  19.7  mils  of  tenth-normal  sodium 
thiosulphate  V.S. 

U.  S.  P.  Preparations. — Ferri  Cliloridtim;  Tinctura  Ferri  Chloridi. 
N.  F.  Preparations. — Ferri  Oxidurn  Saccharatumj  Gossypiuin  Stvplicum;  Liquor 
Ferri  Oxychloridi;  TincturaFerri  C'hloridi/Ftherea;  Tinctura  Ferri  Citro-Chloridi. 

Uses. — This  solution  is  occasionally  used  ae  a  hemostatic ;  its 
principal  use,  however,  is  to  form,  by  dilution  with  alcohol,  the  well- 
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known  tincture  of  ferric  chloride.    The  dose  is  from  one  to  two  minims 
(0.06  to  0.12  mil). 


TINCTURA  FERRI  CHLORIDI.  U.  S.     Tincture  of  Ferric  Chloride 

A  hydro-alcoholic  solution  containing  ferric  chloride  [FeCl3  =  162.22] 
(about  13  per  cent.),  corresponding  to  not  less  than  4.48  per  cent,  of 
Fe.     Protect  tincture  of  ferric  chloride  from  light. 

This  tincture  is  made  by  diluting  350  mils  of  solution  of  ferric 
chloride  with  650  mils  of  alcohol,  the  mixture  to  stand  in  a  closely 
covered  vessel  at  least  three  months;  it  is  then  to  be  transferred  to 
glass-stoppered  bottles  (see  page  479).  The  object  of  allowing  the 
mixture  to  stand  three  months  before  it  is  to  be  used  is  to  permit 
the  formation  of  ethyl  chloride  and  other  similar  ethereal  compounds, 
the  result  of  the  action  of  the  free  acid  on  the  alcohol.  These  esters 
are  supposed  to  give  to  the  tincture  diuretic  properties.  If  a  brownish- 
red  precipitate  of  ferric  oxychloride  takes  place  upon  diluting  the  solu- 
tion of  ferric  chloride,  it  shows  that  the  solution  has  not  been  properly 
made,  and  is  deficient  in  free  hydrochloric  acid  (see  above). 

Official  Description. — A  bright,  amber-colored  liquid. 

Odor,  Taste,  and  Reaction. — Having  a  slightly  ethereal  odor,  a  very  astringent,  styptic 
taste,  and  an  acid  reaction. 

Specific  Qravity.— About  1.00  at  25°  C.  (77°  F.). 

Tests  for  Identity. — The  Tincture  yields  a  brownish-red  precipitate  with  ammonia 
water,  a  blue  precipitate  with  potassium  ferrocyanide  T.S.,  and  a  white  precipitate, 
insoluble  in  nitric  acid,  with  silver  nitrate  T.S. 

After  the  Tincture  has  been  exposed  for  some  time  to  daylight,  it  yields  a  greenish 
or  greenish-blue  color  with  potassium  ferricyanide  T.S.  (presence  of  some  ferrous  salt, 
due  to  reduction). 

Impurities  and  Tests  for  Impurities. — Nitric  Acid. — Add  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  equal  volumes  of  concentrated  sulphuric  acid  and  a 
diluted  portion  of  the  Tincture  (1  in  10);  the  crystal  does  not  become  brown,  nor  is  a 
brownish-black  zone  developed  around  it. 

Assay. — Evaporate  to  dryness  in  a  porcelain  dish  on  a  water  bath  about  5  mils  of 
Tincture  of  Ferric  Chloride,  accurately  weighed  in  a  tared  weighing-bottle.  Add  2  mils 
of  hydrochloric  acid  and  5  mils  of  solution  of  hydrogen  dioxide  to  the  residue  and  again 
evaporate  the  mixture  to  dryness.  Dissolve  this  residue  in  25  mils  of  distilled  water, 
transfer  the  solution  to  a  250-mil  glass-stoppered  flask,  mix  it  with  3  mils  of  hydrochloric 
acid  and  about  1  Gm.  of  potassium  iodide,  and  allow  the  mixture  to  stand  for  thirty 
minutes  at  a  temperature  of  40°  C.  (104°  F.).  Cool  the  solution,  add  100  mils  of  distilled 
water  and  titrate  the  liberated  iodine  with  tenth-normal  sodium  thiosulphate  V.S.  It 
shows  not  less  than  4.48  per  cent,  of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate 
V.S.  used  corresponds  to  0.005584  Gm.  of  Fe.  Each  gramme  of  tincture  of  Ferric  Chloride 
corresponds  to  not  less  than  8  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — Tincture  of  ferric  chloride  is  undoubtedly  one  of  the  most 
important  liquid  iron  preparations  that  is  used;  it  is  an  efficient  chaly- 
beate tonic  and  styptic.  The  dose  is  from  eight  to  thirty  minims 
(0.5  to  2  mils),  diluted  with  water;  it  should  be  drawn  through  a  glass 
tube,  to  prevent  injury  to  the  teeth. 


FERRI  ET  AMMONII  CITRAS.  U.  S.     Iron  and  Ammonium  Citrate 
[Ferr.  et  Ammon.  Cit. — Soluble  Ferric  Citrate    Aaimonio-ferric  Citrate] 

Ferric  citrate  rendered  more  readily  soluble  by  the  presence  of 
ammonium  citrate  and  containing  not  less  than  16  per  cent,  nor  more 
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than  18  per  cent,  of  Fe.  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

Preparation. — Iron  and  Ammonium  Citrate  may  be  made  by  the 
official  process  of  1890,  in  which  a  mixture  of  100  mils  of  solution  of 
ferric  citrate  and  40  mils  of  ammonia  water  were  evaporated  at  a  tem- 
perature not  exceeding  60°  G.  (140°  F.)  to  the  consistence  of  syrup, 
and  spread  on  glass  plates  to  dry. 

Prof.  J.  U.  Lloyd  modifies  this  process  with  advantage  by  using, 
instead  of  ammonia  water,  a  definite  quantity  of  ammonium  citrate 
in  solution  (see  U.  S.  Dispensatory,  19th  edition,  page  497). 

Official  Description. — It  occurs  as  thin,  transparent,  garnet-red  scales.  It  is  deliques- 
cent in  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  saline,  mildly  ferruginous  taste. 
An  aqueous  solution  (1  in  20)  is  neutral  or  but  slightly  acid  or  alkaline  to  litmus. 

Solubility. — Iron  and  Ammonium  Citrate  is  readily  and  completely  soluble  in  water; 
insoluble  in  alcohol. 

Tests  for  Identity. — When  strongly  heated,  it  chars,  and  finally  leaves  a  residue  of 
ferric  oxide. 

Heat  Iron  and  Ammonium  Citrate  with  potassium  hydroxide  T.S. ;  it  yields  a  brownish- 
red  precipitate,  anil  ammonia  is  evolved. 

Ammonia  water,  added  to  an  aqueous  solution,  produces  no  precipitate,  but  darkens 
the  solution. 

Impurities  and  Tests  for  Impurities. — Tartrate. — Remove  the  iron  from  10  mils  of  an 
aqueous  solution  of  Iron  and  Ammonium  Citrate  (1  in  10)  by  boiling  it  with  an  excess 
of  potassium  hydroxide  T.S.,  filter,  and  then  slightly  acidulate  the  filtrate  with  acetic 
acid.  A  portion  of  the  cooled  filtrate,  when  mixed  with  2  mils  of  calcium  chloride  T.S., 
and  again  heated  to  boiling,  gradually  deposits  a  white  crystalline  precipitate.  Another 
portion  of  the  filtrate,  when  acidulated  more  strongly  with  acetic  acid  and  allowed  to 
stand  for  twenty-four  hours,  does  not  yield  a  white  crystalline  precipitate. 

An  aqueous  solution  of  Iron  and  Ammonium  Citrate  (1  in  100)  does  not  yield  a  blue 
precipitate  with  potassium  ferrocyanide  T.S.  unless  it  is  acidulated  with  hydrochloric 
acid  (difference  from  ferric  citrate). 

Assay. — Dissolve  about  1  Cm.  of  Iron  and  Ammonium  Citrate,  accurately  weighed, 
in  25  mils  of  distilled  water  and  7  mils  of  hydrochloric  acid,  in  a  glass-stoppered  flask 
or  bottle,  add  4  Gm.  of  potassium  iodide,  stopper  the  bottle  securely  and  keep  it  at  a 
temperature  of  40°  C.  (104°  F.)  for  thirty  minutes."  Then  cool,  and  titrate  with  tenth- 
Qormal  sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than 
1(>  per  cent,  nor  more  than  18  per  cent,  of  Fc.  Each  mil  of  tenth-normal  sodium  thio- 
sulphate V.S.  used  corresponds  to  0.005584  Gm.  of  Fe.  Each  gramme  of  Iron  and 
Ammonium  Citrate  corresponds  to  not  less  than  28.6  mils  nor  more  than  32.2  mils  of 
tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparations. — Vinum  Carnis  ct  Ferri;  Vinum  Ferri. 

Uses. — Iron  and  ammonium  citrate  is  a  useful  modification  of 
ferric  citrate,  the  object  of  adding  the  ammonia  water  being  to  make 
the  salt  more  quickly  soluble.  The  dose  is  four  to  twenty  grains 
(0.25  to  1.3  Gm.). 


FERRI  ET  QUININ/E  CITRAS.  U.  S.      Iron  and  Quinine  Citrate 

[Ferr.   et   Quin.   Cit. — Fkhri  et  QriMN.K  Citkas  Soli  mi. is,  V.S.  1'.  VIII 
BOLTJBLB  Iron  and  l,)'  imm.  Citrate] 

Iron  citrate  and  (fOinine  citrate  rendered  more  soluble  by  the  pres- 
ence of  ammonium  citrate  and  containing  not  less  than  11.5  per  cent. 
<>f  anhydrous  quinine  (( '20H24O2N2)  and  not  less  than  13  per  cent,  of 
IV.     Preserve  it  in  amber-colored,  well -stoppered  bottles  protected  from 

light. 

Preparation. — The  process  of  the  U.  S.  P.  lS'.K)  is  appended,  no 
process  being  given  for  this  scaled  salt  in  the  U.  S.  P.  IX. 


MANGANESE,  IRON,  CHROMIUM)  AND  URANIUM  871 

Metric  Old  form 

Ferric  Citrate 85  Qm.  13  oz.  av.  202  gr 

Quinine,  dried  at  100°  C.  (212°  F.)  to  a  constant 

weight 12  Qm.  l  oz.  av.  400  jr. 

Citric  Acid 3  Qm.  210  gr. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make .*  100  Qm.  16  oz.  av. 

Dissolve  the  ferric  citrate  in  160  mils  [old  form  26  fl.  oz.]  of  dis- 
tilled water,  by  heating  on  a  water  bath  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.).  To  this  solution  add  the  quinine  and  citric 
acid  previously  triturated  with  20  mils  [old  form  Q/i  fl.  oz.]  of  dis- 
tilled water,  and  stir  constantly  until  the  quinine  and  citric  acid  are 
dissolved.  Then  add  gradually,  and  with  constant  stirring,  50  mils 
[old  form  8  fl.  oz.],  or  a  sufficient  quantity,  of  ammonia  water,  so  that, 
after  the  addition  of  each  portion  of  the  latter,  the  precipitated  qui- 
nine will  be  redissolved  and  the  liquid  acquire  a  greenish-yellow  tint. 
Lastly,  evaporate  the  solution  on  a  water  bath,  at  a  temperature  not 
exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it 
on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in 
scales. 

Official  Description. — It  occurs  as  thin,  transparent  scales,  of  a  greenish  or  golden- 
yellow  color.     It  is  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  bitter,  mildly  ferruginous  taste. 
An  aqueous  solution  (1  in  10)  is  acid  to  litmus. 

Solubility. — Iron  and  Quinine  Citrate  is  rapidly  and  completely  soluble  in  cold  water; 
partly  soluble  in  alcohol. 

Tests  for  Identity. — When  strongly  heated,  Iron  and  Quinine  Citrate  chars,  and  finally 
leaves  a  residue  of  ferric  oxide. 

When  heated  with  potassium  hydroxide  T.S.,  a  brown  precipitate  is  produced  and 
ammonia  is  evolved. 

On  the  addition  of  a  slight  excess  of  ammonia  water  to  an  aqueous  solution  of  Iron 
and  Quinine  Citrate  (1  in  10),  the  color  of  the  liquid  is  deepened,  and  a  white,  curdy 
precipitate  is  produced. 

A  portion  of  the  filtrate  from  this  precipitate  does  not  yield  a  blue  color  or  precipitate 
with  potassium  ferrocyanide  T.S.  unless  it  is  acidulated  with  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities.— Tartrate.— Boil  an  aqueous  solution  of  Iron  and 
Quinine  Citrate  (1  in  10)  with  an  excess  of  potassium  hydroxide  T.S.  until  completely 
precipitated,  and  slightly  acidulate  the  filtrate  with  acetic  acid.  A  portion  of  the 
cooled  filtrate,  mixed  with  2  mils  of  calcium  chloride  T.S.  and  again  heated  to  boiling, 
gradually  deposits  a  white,  crystalline  precipitate.  Another  portion  of  the  filtrate, 
more  strongly  acidulated  with  acetic  acid  and  allowed  to  stand  for  twenty-four  hours, 
does  not  yield  a  white,  crystalline  precipitate. 

Assay  for  Quinine. — Dissolve  about  1  Gm.  of  Iron  and  Quinine  Citrate,  accurately 
weighed,  in  20  mils  of  distilled  water  in  a  separator,  add  5  mils  of  ammonia  water  and 
10  mils  of  chloroform,  and  shake  the  separator  for  one  minute.  Allow  the  liquids  t" 
separate,  draw  off  the  chloroform  L-ryer  through  a  small  filter  moistened  with  chloro- 
form, into  a  tared  dish,  and  shake  the  residuary  liquid  a  second  and  a  third  time  with 
portions  of  10  mils  each  of  chloroform,  passing  the  chloroform  through  the  filter  each 
time  and  finally  washing  the  filter  with  5  mils  of  chloroform.  Evaporate  the  combined 
chloroform  solutions,  redissolve  the  residue  in  3  mils  of  alcohol,  again  evaporate  and 
then  dry  the  residue  to  constant  weight  at  100°  C.  (212°  F.).  This  residue  corresponds 
to  not  less  than  11.5  per  cent,  of  the  amount  of  Iron  and  Quinine  Citrate  taken  for  the 
assay  and  conforms  to  the  identity  tests  under  Quinina. 

Assay  for  Iron. — Heat  the  aqueous  liquid,  from  which  the  quinine  has  been  removed 
in  the  manner  just  described,  on  a  water  hath  until  the  odors  of  chloroform  ami  I  f 
ammonia  have  disappeared,  allow  to  cool  and  dilute  with  distilled  water  to  a  volume 
of  25  mils.  Transfer  the  liquid  to  a  glass-stoppered  bottle,  add  15  mils  of  hydroehlt  ric 
acid  and  3  Gm.  of  potassium  iodide,  and,  after  securely  closing  the  bottle,  allow  the 
mixture  to  stand  for  thirty  minutes  at  40°  C.  (104°  V.).  Then  cool  and  titrate  with 
sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  13  (  er 
cent,  of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  Y.S.  used  corresponds  to 
0.005584  Gm.  of  P'e.  Each  gramme  of  Iron  and  Quinine  Citrate  correspond-  to  not 
less  than  23.3  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparation. — Vinuni  Fcrri  Amaru  in. 
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Uses. — This   is  the  soluble  form  of  iron  and  quinine  citrate,  and 
is  preferred  by  pharmacists  when  solutions  are  needed  quickly. 


FERRI  HYDROXIDUM  CUM  MAGNESII  OXIDO.  U.  S.     Ferric  Hydroxide 
with  Magnesium  Oxide 

[Ferr.   Hydrox.   cum   Mag.   Oxid. — -Arsenic  Antidote     Ferric  Hydrate 

with  MagnesiaJ 

Metric  Old  form 

♦Solution  of  Ferric  Sulphate 40  mils  1  fl.  oz.  3  fl.  dr. 

Magnesium  Oxide lOOm.  154  gr. 

Water,  a  sufficient  quantity . 

Mix  the  solution  of  ferric  sulphate  with  125  mils  [old  form  about 
4  fl.  oz.]  of  water,  and  keep  the  liquid  in  a  large,  well-stoppered  bottle. 
Rub  the  magnesium  oxide  with  cold  water  to  a  smooth  and  thin 
mixture,  transfer  this  to  a  bottle  capable  of  holding  about  1000  mils 
[old  form  2  pints],  fill  it  with  water  to  about  three-fourths  of  its  capac- 
ity, and  keep  it  tightly  stoppered.  When  the  preparation  is  wanted 
for  use,  shake  the  magnesium  oxide  mixture  until  of  a  thin,  creamy 
consistence,  slowly  add  to  it  the  diluted  solution  of  ferric  sulphate, 
and  shake  them  together  until  a  uniformly  smooth  mixture  results. 

Note. — In  this  process  the  10  Gm.  [old  form  154  grains]  of  magne- 
sium oxide  may  be  replaced  by  300  mils  [old  form  10  fl.  oz.  69  minims] 
of  magnesia  magma,  diluting  it  with  sufficient  water  to  make  the 
required  volume. 

Always  keep  the  diluted  solution  of  ferric  sulphate  and  the  magnesia 
mixture  on  hand  in  separate  bottles,  ready  for  immediate  use,  so  that 
the  antidote  may  be  quickly  prepared. 

Uses. — This  preparation  furnishes  a  ready  and  efficient  antidote 
against  arsenic  poisoning.  Ferric  hydroxide  is  produced  when  the 
mixture  of  magnesium  oxide  is  added  to  the  diluted  solution  of  ferric 
tersulphate,  and,  as  the  magnesium  oxide  is  in  excess  and  acidity 
thus  prevented,  no  harm  can  result  from  not  separating  the  by-prod- 
ucts of  the  reaction.  It  contains,  in  addition,  magnesium  sulphate 
and  hydroxide.  It  has  been  shown  that  no  soluble  compound  with 
arsenic  is  formed  when  it  is  used  as  an  antidote,  and  the  presence  of  the 
magnesium  salts,  from  a  therapeutical  point  of  view,  is  not  objection- 
able. The  alternative  use  of  milk  of  magnesia  to  replace  the  mag- 
nesium oxide  mixture,  as  suggested  by  the  Pharmacopceial  note,  is 
due  to  the  difficulty  experienced  in  keeping  the  magnesia-water  mix- 
ture over  an  extended  period  without  its  solidifying.  The  magnesia 
magma  exhibits  no  such  tendency  to  become  solid. 

Average  Dose. — 1  fluidounces  (120  mils). 


SYRUPUS  FERRI  IODIDI.  U.  S.     Syrup  of  Ferrous  Iodide 

Not  less  than  4.75  per  cent,  nor  more  than  5.25  per  cent,  of  Fela 
(309.08).     Keep  it  in  completely  filled,  tightly-stoppered  bottles. 

This  syrup  is  prepared  by  forming  a  solution  of  ferrous  iodide  by 
acting  on  iron  wire  with  iodine  in  the  presence  of  water;  the  details 
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of  the  process  will  be  found  on  page  328.  The  green  solution  of  ferrous 
iodide,  thus  prepared,  is  then  protected  by  its  addition  to  sugar, 
and  the  syrup  is  poured  into  small,  well-stoppered  bottles  which  are 
to  be  completely  filled.  A  small  amount  of  diluted  hypophosphorous 
acid  is  added  to  aid  in  its  preservation.  The  syrup  is  often  stored  so 
that  it  will  be  exposed  to  bright  daylight,  to  prevent  the  separation  of 
free  iodine,  to  which  the  irritant  action  is  due,  the  syrup  being  prone 
to  decomposition  and  discoloration  from  its  separation;  when  iodine 
is  diffused  through  water  and  is  exposed  to  light,  colorless  hydriodic 
acid  is  formed,  and  this  is  measurably  protected  from  change  through 
the  intervention  of  the  syrup. 

Official  Description. — A  transparent,  pale  yellowish-green,  syrupy  liquid. 

Taste  and  Reaction. — Having  a  sweet,  strongly  ferruginous  taste  and  a  slightly  acid 
reaction. 

Specific  Gravity.— About  1.35  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Add  a  few  drops  of  potassium  ferricyanide  to  5  mils  of  Syrup  of 
Ferrous  Iodide;  a  blue  precipitate  is  produced. 

Impurities  and  Tests  for  Impurities. — Free  Iodine. — Mix  5  mils  of  Syrup  of  Ferrous 
Iodide  with  a  few  drops  of  starch  T.S.  and  add  three  drops  of  chlorine  water;  the  liquid 
acquires  a  deep  blue  color.    No  blue  color  is  produced  in  the  Syrup  by  starch  T.S.  alone. 

Assay. — Dilute  about  10  Gm.  of  Syrup  of  Ferrous  Iodide,  accurately  weighed,  with 
30  mils  of  distilled  water,  add  50  mils  of  tenth-normal  silver  nitrate  V.S.,  and  5  mils  of 
nitric  acid  and  heat  on  a  water  bath  until  the  precipitate  of  silver  iodide  is  yellow. 
Cool,  add  2  mils  of  ferric  ammonium  Bulphate  T.S.,  and  determine  the  residual  silver 
nitrate  by  titration  with  tenth-normal  potassium  sulphocyanate  V.S.  It  shows  not 
less  than  4.75  per  cent,  nor  more  than  6.25  per  cent,  of  Fel2-  Each  mil  of  tenth-normal 
silver  nitrate  V.S.  used  corresponds  to  0.015484  Gm.  of  Fel2.  Each  gramme  of 
Syrup  of  Ferrous  Iodide  corresponds  to  not  less  than  3.07  mils  nor  more  than  3.4  mils  of 
tenth-normal  silver  nitrate  V.S. 

Uses. — It  is  used  as  an  alterative,  the  dose  being  from  ten  to 
thirty  minims  (0.6  to  2  mils) ;  it  should  be  largely  diluted,  and  drawn 
through  a  glass  tube  to  protect  the  teeth  from  injury. 


FERRI  PHOSPHAS.  U.  S.     Ferric  Phosphate 

[Ferr.   Phos. — Ferri   Phosphas   Solubilis,  U.  S.  P.  VIII     Soluble   Ferric 

Phosphate] 

Ferric  Phosphate  rendered  soluble  by  the  presence  of  sodium  citrate. 
It  contains  not  less  than  12  per  cent,  of  Fe.  Preserve  it  in  amber- 
colored,  well-stoppered  bottles,  protected  from  light. 

Preparation. — No  process  is  given  in  the  U.  S.  P.  IX  for  this  scaled 
salt;  the  process  of  the  U.  S.  P.  1890  is  appended. 

Ferric  Citrate 

Sodium  Phosphate,  unemoresced 

Distilled  Water 

Dissolve  the  ferric  citrate  in  the  distilled  water  by  heating  on  a 
water  bath.  To  this  solution  add  the  sodium  phosphate,  and  stir 
constantly  until  it  is  dissolved.  Evaporate  the  solution,  on  a  watex 
bath,  at  a  temperature  not  exceeding  60°  C.  (140°  P.),  to  the  consist- 
ence of  thick  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when 
dry,  the  salt  may  be  obtained  in  scales. 

This  scaled  salt  is  very  different  from  the  insoluble,  slate-colored 


Metric 

Old  form 

50  Gm. 

10  oz.  av. 

55  Gm. 

11  oi.  av. 

100  mils 

19  fl.  oi. 
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powder  of  iron  phosphate  formerly  official.  It  is  not  a  definite  chem- 
ical compound,  hut  is  sometimes  termed  sodio-ferric  citro-phosphate. 
It  greatly  resembles  the  official  ferric  pyrophosphate. 

Official  Description. — It  occurs  as  thin,  bright  green,  transparent  scales.  The  salt 
is  permanent  in  dry  air  when  excluded  from  light,  but  when  unprotected,  soon  becomes 
discolored. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  acidulous,  slightly  saline 
tasto.    An  aqueous  solution  of  Ferric  Phosphate  (1  in  10)  is  slightly  acid  to  litmus. 

Solubility. — Ferric  Phosphate  is  freely  and  completely  soluble  in  water;  insoluble  in 
alcohol. 

Tests  for  Identity. — The  addition  of  ammonia  water  to  an  aqueous  solution  of  Ferric 
Phosphate  gives  a  reddish-brown  color,  but  does  not  produce  a  precipitate. 

Ferric  Phosphate,  when  boiled  with  potassium  hydroxide  T.S.,  produces  a  brownish- 
red  precipitate  without  evolving  ammonia. 

Boil  an  aqueous  solution  of  Ferric  Phosphate  (1  in  10)  with  an  excess  of  potassium 
hydroxide  T.S.  until  deprived  of  its  iron,  strongly  acidulate  the  filtrate  with  hydro- 
chloric acid  and  cool  a  portion  of  the  liquid.  When  mixed  with  an  equal  volume  of 
magnesia  mixture  T.S.,  followed  by  a  slight  excess  of  ammonia  water,  this  liquid  affords 
an  abundant,  white,  crystalline  precipitate.  This  precipitate  turns  yellow  when  washed 
and  treated  with  a  few  drops  of  silver  nitrate  T.S.  (distinction  from  pyrophosphate). 

Assay. — Dissolve  about  1  Gm.  of  Ferric  Phosphate,  accurately  weighed,  in  25  mils 
of  distilled  water  and  15  mils  of  hydrochloric  acid  in  a  glass-stoppered  bottle,  then 
add  3  Gm.  of  potassium  iodide,  securely  stopper  the  bottle,  keep  it  at  a  temperature  of 
40°  C.  (104°  F.)  for  thirty  minutes,  then  cool  and  titrate  with  tenth-normal  sodium 
thiosulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  12  per  cent, 
of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.005584 
Gm.  of  Fe.  Each  gramme  of  Ferric  Phosphate  corresponds  to  not  less  than  21.5  mils 
of  tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparations. — Elixir  Cinchona?  Alkaloidorum  et  Ferri;  Elixir  Ferri  Phos- 
phatis;  Elixir  Gentianae  et  Ferri  Phosphatis;  Liquor  Phosphatum  Compositum; 
Syrupus  Ferri,  Quinina;  et  Strychninae  Phosphatum. 

Uses. — This  is  a  mild  and  safe  ferruginous  tonic.  It  is  given  in 
doses  of  four  to  ten  grains  (0.25  to  0.65  Gm.). 


FERRI  SULPHAS.  U.  S.     Ferrous  Sulphate 
[Ferr.  Sulph.- — Iron  Protosulphate] 

It  contains  not  less  than  54.36  nor  more  than  57.07  per  cent,  of 
anhydrous  ferrous  sulphate,  corresponding  to  about  99.5  per  cent,  of 
the  crystallized  salt  [FeS04+7H20  =  278.02].  Preserve  it  in  well- 
closed  containers. 

Preparation. — This  salt  is  rarely  made  by  the  pharmacist,  because 
the  commercial  article  is  sold  at  a  very  low  price.  The  following  is  a 
formerly  official  British  process: 

Take  of  iron  wire,  4  oz.  av.;  sulphuric  acid,  4  fl.  oz.  [Imperial  meas- 
ure]; distilled  water,  1J/-2  pints  [Imp.  meas.].  Pour  the  water  on  the 
iron  placed  in  a  porcelain  dish,  add  the  sulphuric  acid,  and,  when 
the  evolution  of  gas  has  nearly  ceased,  boil  for  fen  minutes.  Filter 
now  through  paper,  and,  after  fhe  lapse  of  twenty-four  hours,  sep- 
arate  fhe  eryBtals  which  have  been  deposited  from  the  solution.  Let 
these  be  dried  on  filter  paper  placed  on  porous  bricks,  and  be  pre- 
served in  ;i  stoppered  bottle. 

The  sail  is  a  by-product  in  the  manufacture  of  hydrogen,  the  fol- 
lowing being  the  reaction: 

Fea  +  2H2S04  =  2FeS04  +  4H 

Iron  Sulphuric  Feiroui         Hydrogen 

Acid  Sulphate 
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Official  Description. — It  occurs  as  pale  bluish-green,  monoclinic  prisms;  efflorescent 

in  dry  air.  On  exposure  to  moist  air,  the  crystals  rapidly  oxidize,  and  become  coated 
with  brownish-yellow,  basic  ferric  sulphate.  When  it  has  thus  deteriorated,  the  salt 
must  not  lie  used  for  any  official  purpose. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  a  saline,  styptic  taste.  An 
aqueous  solution  of  the  salt  (1  in  20)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Ferrous  Sulphate  dissolves  in  1.4  mils  of  water  at  25°  C. 
(77°  F.);  in  0.4  mil  of  boiling  water;  insoluble  in  alcohol. 

Tests  for  Identity.— When  slowly  heated  to  115°  C.  (239°  F.),  the  crystals  disintegrate, 
and  the  salt  loses  the  greater  part  of  its  water  of  crystallization. 

An  aqueous  solution  of  the  salt,  even  when  highly  diluted,  gives  with  potassium  ferri- 
cyanide  T.S.  a  blue  color  or  precipitate,  and  with  barium  chloride  T.S.  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Dissolve  1  Gm.  of  the  salt  in 
about  50  mils  of  distilled  water  containing  1  mil  of  diluted  sulphuric  acid,  heat  the  solu- 
tion to  boiling,  oxidize  it  with  nitric  acid  and  then  mix  it  with  a  slight  excess  of  ammonia 
water  and  filter.  The  filtrate  is  colorless,  and,  after  acidulating  with  hydrochloric  acid, 
it  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Free  Acid. — Agitate  1  Gm.  of  Ferrous  oulphate  in  small  fragments  during  four  or  five 
minutes,  with  10  mils  of  alcohol,  and  filter  the  mixture;  the  filtrate  does  not  immediately 
redden  moistened  blue  litmus  paper. 

Assay. — Dissolve  about  1  Gm.  of  Ferrous  Sulphate,  accurately  weighed,  in  about 
25  mils  of  diluted  sulphuric  acid  and  titrate  with  tenth-normal  potassium  permanganate 
V.S.  until  a  permanent  pink  color  is  produced.  It  shows  not  less  than  54.36  per  cent, 
nor  more  than  57.07  per  cent,  of  FeSCi.  Each  mil  of  tenth-normal  potassium  permanga- 
nate V.S.  used  corresponds  to  0.015191  Gm.  of  FeSCj.  Each  gramme  of  Ferrous  Sulphate 
corresponds  to  not  less  than  35.78  mils  nor  more  than  37.57  mils  of  tenth-normal  potas- 
sium permanganate  V.S. 

U.  S.  P.  Preparations. — Ferri  Carbonas  Saccharatus;  Ferri  Sulphas  Exsiccatus; 
Ferri  Sulphas  Granulatus;  Liquor  Ferri  Subsulphatis;  Liquor  Ferri  Tersulphatis; 
Massa  Ferri  Carbonatis. 

N.  F.  Preparations. — Liquor  Ferri  Oxysulphatis;  Liquor  Zinci  et  Ferri  Composi- 
tus;  Mistura  Ferri  Composita. 

Uses. — This  is  a  very  astringent  iron  salt.  When  used  internally, 
the  exsiccated  or  granulated  salt  is  preferred.  The  impure  ferrous 
sulphate,  called  copperas,1  is  used  as  a  disinfectant.  The  dose  of  the 
sulphate  is  one  to  three  grains  (0.065  to  0.2  Gm.). 


FERRI   SULPHAS   EXSICCATUS.      U.S.      Exsiccated  Ferrous  Sulphate 
[Ferr.  Sulph.  Exsic. — -Dried  Ferrous  Sulphate] 

Exsiccated  Ferrous  Sulphate  contains  the  equivalent  of  not  less 
than  80  per  cent,  of  the  anhydrous  salt  [FeS04  =  151.91]. 

Metric  Old  form 

♦Ferrous  Sulphate,  in  coarse  powder 100  Om.  25  oz.  av. 

Allow  the  salt  to  effloresce  at  a  temperature  of  about  40°  C.  (104°  F.), 
in  dry  air,  and  then  heat  it  in  a  porcelain  dish,  on  a  water  bath,  con- 
stantly stirring,  until  the  product  weighs  from  64  to  65  Gm.  [old 
form  16  oz.  av.].  Lastly,  reduce  the  residue  to  a  fine  powder,  and 
transfer  it  at  once  to  dry,  well-stoppered  bottles. 

This  process  does  not  deprive  the  ferrous  sulphate  of  all  of  its  water 
of  crystallization,  about  15  per  cent,  being  retained.  One  hundred 
parts  of  crystallized  sulphate  yield  about  64  per  cent,  of  the  exsic- 
cated salt. 

Official  Description. — Exsiccated  Ferrous  Sulphate  is  a  grayish-white  powder,  dowrj 

soluble  in  water.  

1  This  unfortunate  synonym,  "copperas."  has  led  to  a  great  many  errors,  thlOUgb  the  impres- 
sion that  this  salt  must  contain  copper.  It  is  often  confounded  with  the  poisonous  salt  copper 
sulphate,  or  blue  vitriol,  and  they  have  been  substituted  for  each  other. 


876  MANGANESE,  IRON,  CHROMIUM,  AND  URANIUM 

Tests  for  Identity  and  Impurities. — A  solution  of  the  salt  (1  in  20)  in  distilled  water 
which  has  been  recently  boiled  and  cooled  is  not  more  than  slightly  turbid,  and  conforms 
to  the  reactions  and  tests  under  Ferri  Sulphas,  except  the  test  for  free  acid,  when  taken  in 
proportionate  amount. 

Assay. — Dissolve  about  0.8  Gm.  of  Exsiccated  Ferrous  Sulphate,  accurately  weighed 
in  a  stoppered  weighing-bottle,  in  about  25  mils  of  diluted  sulphuric  acid  and  titrate 
with  tenth-normal  potassium  permanganate  V.S.  until  a  permanent  pink  color  is  pro- 
duced. It  shows  not  less  than  80  per  cent,  of  FeSO.*.  Each  mil  of  tenth-normal  potas- 
sium permanganate  V.S.  used  corresponds  to  0.015191  Gm.  of  FeSC>4.  Each  gramme 
of  Exsiccated  Ferrous  Sulphate  corresponds  to  not  less  than  52.7  mils  of  tenth-normal 
potassium  permanganate  V.S. 

N.  F.  Preparations. — Pilulse  Aloes  et  Ferri;  Pilulae  Ferri,  Quininse,  Aloes  et 
Nucis  Vomica?. 

Uses. — Exsiccated  ferrous  sulphate  is  a  grayish-white  powder, 
and  is  principally  used  in  making  pills,  the  crystallized  sulphate 
being  unfitted  for  the  purpose  on  account  of  the  large  proportion  of 
water  that  it  contains.  Five  grains  of  the  crystals  are  represented 
by  three  grains  of  the  exsiccated  sulphate.  The  dose  is  one  grain 
(0.065  Gm.). 


FERRI   SULPHAS  GRANULATUS.  U.S.    Granulated  Ferrous  Sulphate 
fFerr.  Sulph.  Gran. — Precipitated  Ferrous  Sulphate] 

Metric  Old  form 

♦Ferrous  Sulphate,  in  coarse  powder 100  Gm.  4       oz.  av 

Distilled  Water 100  mils  4      fl.  oz. 

Diluted  Sulphuric  Acid 5  mils  l %  fl.  dr. 

Alcohol 25  mils  1      fl.  oz. 

Dissolve  the  ferrous  sulphate  in  the  distilled  water  previously 
heated  to  boiling,  add  the  diluted  sulphuric  acid,  and  filter  the  solu- 
tion while  hot.  Evaporate  the  solution  immediately  in  a  tared  por- 
celain dish,  on  a  sand  bath,  until  it  weighs  150  Gm.  [old  form  6  oz. 
av.],  and  then  cooMt  quickly  with  constant  stirring.  Transfer  the 
product  to  a  glass  funnel  stopped  with  a  plug  of  purified  cotton,  and, 
when  it  has  thoroughly  drained,  pour  the  alcohol  upon  it.  When 
this  has  also  drained,  spread  the  crystalline  powder  on  bibulous  paper, 
dry  it  quickly  at  room  temperature,  and  transfer  it  at  once  to  dry, 
well-stoppered  bottles. 

Official  Description. — Granulated  Ferrous  Sulphate  is  a  very  pale  bluish-green, 
crystalline  powder,  which  should  conform  in  every  respect  to  the  reactions  and  testa 
given  under  Ferri  Sulphas. 

U.  S.  P.  Preparation. — Pilulaj  Ferri  Carbonatis. 

Ferrous  sulphate  is  insoluble  in  alcohol;  hence,  if  a  strong  aqueous 
solution  is  poured  into  alcohol,  it  is  precipitated  in  the  form  of  a 
granular  crystalline  powder,  and  this  method  was  used  in  the  U.  S.  P. 
1880  for  preparing  this  salt.  The  process  of  subsequent  Phar- 
macopeias differed  in  that  the  sulphate  is  not  precipitated  but  granu- 
lated, and  subsequently  washed  with  alcohol  to  free  it  from  impurities 
and  to  facilitate  the  drying  of  the  granules. 

Uses.— Granulated  ferrous  sulphate  should  be  used  in  preference 
to  the  large  crystals  at,  the  prescription  counter,  the  soluble  impuri- 
ties being  washed  out  by  the  alcohol.  It  is  much  less  liable  to  oxida- 
tion and  change  than  the  ordinary  crystallized  sulphate.  The  dose 
is  about  one  and  one-half  grains  (0.1  Gm.). 


Metric 

40  mils 

60  mils 

500  mils 

120  mils 

120  mils 

Old  form 

4      fl.  dr. 
6       fl.  dr. 
6'XB.  oz. 
114  A-  oz. 

\y2  a.  oz. 

1000  mils 

12H  A-  oz. 
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LIQUOR  FERRI  ET  AMMONII  ACETATIS.   U.  S.    Solution  of  Iron  and 

Ammonium  Acetate 

[Liq.  Ferr.  et  Ammon.  Acet.— Basham's  Mixture] 

*Tincture  of  Ferric  Chloride 

Diluted  Acetic  Acid 

Solution  of  Ammonium  Acetate 

Aromatic  Elixir 

Glycerin 

Distilled  Water,  a  sufficient  quantity, 

To  make 

To  the  solution  of  ammonium  acetate  (which  must  be  slightly  acid) 
add,  successively,  the  diluted  acetic  acid,  the  tincture  of  ferric  chloride, 
the  aromatic  elixir,  and  the  glycerin,  and  lastly,  enough  distilled  water 
to  make  the  product  measure  1000  mils  [old  form  123^  fl.  oz.]. 

This  preparation  must  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Official  Description. — It  ia  a  clear,  reddish-brown  liquid. 

Odor,  Taste  and  Reaction. — It  has  a  sweetish,  saline  and  afterward  slightly  astringent 
taste  and  possesses  an  aromatic  odor.    The  Solution  is  acid  to  litmus. 

Specific  Gravity — About  1.039  at  25°  C.  (77°  F.). 

Tests  for  Identity. — The  Solution  yields  a  blue  precipitate  with  potassium  ferrocyanide 
T.S.,  but  the  addition  of  ammonia  water  produces  no  precipitate. 

When  Solution  of  Iron  and  Ammonium  Acetate  is  heated  with  potassium  hydroxide 
T.S.,  ammonia  is  evolved. 

Add  1  mil  each  of  sulphuric  acid  and  alcohol  to  5  mils  of  the  Solution  and  boil  the 
mixture;  ethyl  acetate  is  formed,  recognizable  by  its  odor. 

This  solution  is  not  intended  to  be  permanent,  and  in  time  will 
decompose,  besides  the  freshly  prepared  solution,  containing  dissolved 
carbonic  acid,  is  more  agreeable  to  the  taste  than  one  which  is  "flat." 

Uses. — This  is  a  mild  ferruginous  solution,  of  very  pleasant  taste, 
and  is  often  known  as  Basham's  mixture.  It  is  given  in  doses  of  two 
fluidrachms  to  one-half  fluidounce  (8  to  15  mils). 


LIQUOR  FERRI  SUBSULPHATIS.   U.  S.    Solution  of  Ferric  Subsulphate 

[Liq.  Ferr.  Subsulph. — Monsel's  Solution     Solution  of  Basic  Ferric 

Sulphate] 

An  aqueous  solution  containing  basic  ferric  sulphate  corresponding 
to  not  less  than  13  per  cen    nor  more  than  14  per  cent,  of  Fe. 

Metric  Old  form 

*Ferrous  Sulphate 675  Gm.  16  oz.  av.  628  gr. 

Sulphuric  Acid 65  Gm.  7  fl.  dr. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1 000  Om.  l  pint 

Add  the  sulphuric  acid  to  500  mils  [or  measure;  old  form  7  fl.  oz.] 
of  distilled  water  in  a  tared,  capacious  porcelain  dish,  heat  the  mixture 
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to  nearly  100°  C.  (212°  F.) ,  then  add  70  Gm.  [old  form  1  fl.  oz.  100  min.] 
of  nitric  acid  and  mix  well.  Divide  the  ferrous  sulphate,  coarsely  pow- 
dered, into  four  approximately  equal  portions,  and  add  these  portions 
one  at  a  time  to  the  hot  liquid,  stirring  after  each  addition  until  effer- 
vescence ceases.  If,  after  the  ferrous  sulphate  has  dissolved,  the  solu- 
tion is  of  a  black  color,  add  nitric  acid,  a  few  drops  at  a  time,  with 
heating  and  stirring,  until  red  fumes  cease  to  be  evolved.  Boil  the 
Solution  until  it  assumes  a  red  color  and  is  free  from  nitric  acid,  as 
indicated  by  the  test  given  below.  During  the  heating  add  distilled 
water  from  time  to  time  to  maintain  about  the  original  volume.  Lastly, 
add  enough  distilled  water  to  make  the  product  weigh  1000  Gm.  [or 
measure,  old  form  1  pint].  Filter  if  necessary.  Keep  it  in  well-stop- 
pered containers,  in  a  moderately  warm  place  [not  under  22°  C.  (71.6° 
F.)],  protected  from  light. 

This  Solution  sometimes  crystallizes,  forming  a  semi-solid,  whitish 
mass.  When  this  occurs,  the  application  of  a  gentle  heat  will  restore 
the  liquid  condition. 

Note. — Solution  of  Ferric  Subsulphate  is  to  be  dispensed  when 
Solution  of  Persulphate  of  Iron  has  been  prescribed  by  the  physician. 

When  ferrous  sulphate  is  added  to  a  hot  mixture  of  nitric  and  sul- 
phuric acids,  a  copious  evolution  of  reddish-yellow  vapors  of  N204 
takes  place,  and  the  iron  assumes  a  black  tint,  due  to  the  formation 
of  a  compound  of  the  ferrous  sulphate  with  the  nitric  oxide.  This  black 
color  disappears  under  the  influence  of  heat  or  the  addition  of  more 
nitric  acid,  and,  when  effervescence  ceases,  the  dark  reddish-brown 
liquid  is  left,  which  is  widely  known  as  Monsel's  Solution.  The  reac- 
tion is  similar  to  that  given  under  solution  of  ferric  chloride  (page  868). 

Official  Description. — A  dark  reddish-brown  liquid;  miseiblc  with  water  and  alcohol 
without  decomposition. 

Odor,  Taste,  and  Reaction. — Odorless  or  nearly  so,  of  an  acid,  strongly  styptic  taste, 
and  add  reaction. 

Specific  Gravity.— About  1.548  at  25°  C.  (77°  F.}. 

Tests  for  Identity. — Separate  portions  of  an  aqueous  dilution  of  the  Solution  (1  in  20) 
yield  a  brownish-red  precipitate  with  ammonia  water,  a  blue  precipitate  with  potassium 
ferrocyanide  T.S.,  and  a  white  precipitate,  insoluble  in  hydrochloric  acid,  with  barium 
chloride  T.S. 

Impurities  and  Tests  for  Impurities. — Nitric  Acid. — Add  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  equal  volumes  of  sulphuric  acid  and  an  aqueous  dilution 
of  the  Solution  (1  in  1(1);  the  crystal  docs  not  become  brown  nor  does  a  brownish-black 
color  develop  around  it. 

Ferrous  Salt. — Add  a  few  drops  of  freshly  prepared  potassium  fernoyanide  T.S.  to 
2  mils  of  an  aqueous  dilution  of  the  Solution  (1  in  20)  ;  a  brown  color  is  produced  without 

■  if  green  or  greenish-blue. 
Assay.  —Transfer about  1.5Gm.ofSolutionofFerricSubsulphatetoatared  flask, stopper 
and  weigh  accurately,  then  add  6  mils  of  hydrochloric  acid,  26  mils  of  distilled  water,  and 

2  Gm.  of  potassium  iodide,  securely  stopper  the  Mask  and  allow  the  mixture  to  stand  for 
thirty  minutes  at  a  temperature  Of  Mr  C.  (101"  !•'.).  Cool  the  liquid,  dilute  it  with 
60  mils  of  distilled  water,  and  then  titrate  with  tenth-normal  sodium  thiosulphate  V.8., 
starch  T.S.  being  used  as  indicator.  It  shows  not  less  than  13  per  cent,  nor  more  than 
1  I  per  cent,  of  Fe.  Kadi  mil  of  tenth-normal  sodium  thiosulphate  Y.S.  used  corre- 
sponds to  0.006684  <on.  n(  |'e.  Bach  gramme  of  Solution  of  Ferric  Subsulphate  corre- 
sponds to  ii"'  less  Uian  '_':'...'?  mils  norimue  than  26.1  mils  of  tenth-normal  sodium  thio- 
sulphate V.S. 

Uses. — This  preparation  is  probably  fche  most  valuable  official  styp- 
tic solution.  Ii  is  less  irritating  than  the  solution  of  ferric  sulphate, 
owing  to  fche  smaller  proportion  of  sulphuric  acid.  It  is  used  exter- 
nally in  stopping  hemorrhages,  and  internally  in  doses  of  three  to  abc 
minim    (0.2  to  0.4  mils),  largely  diluted  with  water, 
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LIQUOR  FERRI  TERSULPHATIS.  U.  S.     Solution  of  Ferric  Sulphate 
[Liq.  Ferr.  Tersulph. — Solution  of  Iron  Terslli'hate] 

An  aqueous  solution  containing  normal  ferric  sulphate  [I'V2(S04)3  = 
399.89],  corresponding  to  not  less  than  9.5  per  cent,  nor  more  than 
10.5  per  cent,  of  Fe. 

Metric  Old  form 

♦Ferrous  Sulphate 500  Gm.  li  oz.  av.  -lis  gr. 

Sulphuric  Acid 96  Gm.  l  fl.  oz.    103  min. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Gm.  l  pint 

Add  the  sulphuric  acid  to  about  250  mils  [old  form  3%  fl.  oz.]  of 
distilled  water  in  a  tared,  capacious  porcelain  dish,  heat  the  mixture 
to  nearly  100°  C.  (212°  F.),  then  add  56  Gm.  [or  measure,  old  form  7 
fl.  dr.]  of  nitric  acid,  and  mix  well.  Divide  the  ferrous  sulphate,  coarsely 
powdered,  into  four  approximately  equal  portions,  and  add  these  por- 
tions one  at  a  time  to  the  hot  liquid,  stirring  after  each  addition  until 
effervescence  ceases.  When  all  of  the  ferrous  sulphate  is  dissolved,  if  the 
Solution  has  acquired  a  black  color,  add  nitric  acid,  a  few  drops  at 
a  time,  heating  and  stirring  until  red  fumes  cease  to  be  evolved,  and 
the  Solution  assumes  a  clear  reddish-brown  color;  then  boil  the 
liquid  until  it  is  free  from  nitric  acid,  as  indicated  by  the  test  given 
below.  During  the  heating  add  distilled  water  from  time  to  time  to 
maintain  about  the  original  volume.  Lastly,  add  enough  distilled 
water  to  make  the  product  weigh  1000   Gm.  [or  measure,  old  form 

1  pint].     Filter  if  necessary. 

This  solution  differs  from  the  solution  of  ferric  subsulphate  merely 
in  containing  a  larger  proportion  of  sulphuric  acid.  It  has  the  sp.  gr. 
1.432,  and  is  a  solution  of  the  true  persulphate,  Fe2(S04)3,  or  normal 
ferric  sulphate.  The  reaction  for  solution  of  ferric  sulphate  is  as  fol- 
lows: 

6FeS04  +  3H2S04  +  2HN03  =  3Fe2(S04)3  -f  2NO  4-  4H20 

Ferrous  Sulphuric  Nitric  Ferric-  Xitronen  Water 

Sulphate  Acid  Acid  Sulphate  Dioxide 

Official  Description. — A  yellowish-brown  liquid;  it  is  miscible  with  water  and  alcohol. 

Odor,  Taste,  and  Reaction. — Almost  odorless,  having  an  acid,  strongly  styptic  taste, 
and  an  acid  reaction. 

Specific  Gravity — About  1.432  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Separate  portions  of  an  aqueous  dilution  of  the  Solution  (1  in  20) 
yield  a  brownish-red  precipitate  with  ammonia  water,  a  blue  precipitate  with  potassium 
ferrocyanide  T.S.,  and  a  white  precipitate,  insoluble  in  hydrochloric  acid,  with  barium 
chloride  T.S. 

Impurities  and  Tests  for  Impurities — Nitric  Acul. — Add  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  equal  volumes  of  sulphuric  acid  and  an  aqueous  dilution 
of  the  Solution  (1  in  10);  the  crystal  docs  not  become  brown,  nor  does  a  brownish-black 
color  develop  around  it. 

Ferrous  Salt. — Add  a  few  drops  of  freshly  prepared   potassium   ferricyanide  T.S.   to 

2  mils  of  an  aqueous  dilution  of  the  Solution  (1  in  20);  a  brown  color  is  produced  without 
a  tinge  of  green  or  greenish-blue. 

Assay. — Transfer  about  1.5  Gm.  of  Solution  of  Ferric  Sulphate  to  a  tared  flask,  stopper 
and  weigh  accurately,  then  add  5  mils  of  hydrochloric  acid,  25  mils  of  distilled  water, 
and  2  Gm.  of  potassium  iodide,  securely  stopper  the  flask  and  allow  the  mixture  to  stand 
for  thirty  minutes  at  a  temperature  of  40°  ('.  (104°  P.).  Tool  the  liquid,  dilute  it  with 
50  mils  of  distilled  water  and  then  titrate  with  tenth-normal  sodium  thiosulphate  VS. 
starch  T.S.  being  used  as  indicator.  It  shows  not  less  than  0.5  per  cent,  DC*  more  than 
10.5  per  cent,  of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  VS.  used  corre- 
sponds to  0.005584  Gm.  of  Fe.  Each  gramme  of  Solution  of  Ferric  Sulphate  corresponds 
to  not  less  than  17  mils  nor  more  than  18.8  mils  of  tenth-normal  sodium  thiosulphate  VS. 
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Uses. — This  solution  is  largely  used  in  pharmacy  for  preparing  ferric 
hydroxide  by  precipitation  with  ammonia  water  (see  below).  From 
this  many  of  the  iron  salts  and  solutions  are  made.  It  is  not  used 
medicinally  to  any  extent,  the  solution  of  the  subsulphate  being 
preferred. 


MAGMA  FERRI  HYDROXIDI.  N.  F.      Ferric  Hydroxide  Magma 

[Magm.   Ferr.   Hydrox. — Ferri  Hydroxidum,  U.  S.  P.  VIII 

Ferric  Hydroxide] 

Metric  Old  form 

Solution  of  Ferric  Sulphate 100  mils  10      fl.  oz. 

Ammonia  Water 138  mils  13%  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 300  Qm.  30  oz.  av. 

Add  the  solution  of  ferric  sulphate,  previously  diluted  with  1000 
mils  [old  form  6  pints]  of  cold  water,  to  the  ammonia  water,  previously 
diluted  with  500  mils  [old  form  3  pints]  of  cold  water,  stirring  con- 
stantly. As  soon  as  the  precipitate  has  subsided,  draw  off  the  clear 
liquid  by  means  of  a  siphon,  then  mix  the  precipitate  intimately  with 
about  1000  mils  [old  form  6  pints]  of  cold  water,  again  draw  off  the 
clear  liquid  after  subsidence  of  the  precipitate,  and  repeat  this  opera- 
tion, until  a  portion  of  the  decanted  liquid  gives  not  more  than  a  slight 
cloudiness  with  barium  chloride  T.S.  Finally,  transfer  the  precipi- 
tate to  a  wet  strainer,  and,  after  it  has  drained,  mix  it  with  sufficient 
cold  water  to  make  the  mixture  weigh  300  Gm.  [old  form  30  oz.  av.]. 

Official  Description. — Ferric  Hydroxide  (Fe(OH)3  =  106.S6),  thus  prepared,  is  a 
brownish-red  magma,  wholly  soluble  in  hydrochloric  acid  without  effervescence. 

When  Ferric  Hydroxide  is  to  be  made  in  haste,  for  use  as  an  anti- 
dote, the  washing  may  be  performed  more  quickly,  though  less  per- 
fectly, by  transferring  the  precipitate  at  once  to  a  wet  muslin  strainer, 
pressing  forcibly  with  the  hands,  until  no  more  liquid  passes,  and 
then  adding  enough  water  to  make  the  whole  weigh  about  300  Gm. 
[old  form  30  oz.  av.]. 

The  reaction  is  as  follows : 

Fe2(S04)3  +  6NH4OH^=  2Fe(OH)3  +  3(NH4)2S04 

Ferric  Ammonium  Ferric  Ammonium 

Sulphate  Hydroxide  Hydroxide  Sulphate 

Ammonia  water  is  preferred  as  the  precipitant,  because  an  excess  is 
easily  detected  by  the  odorj  and  the  salt  formed  is  readily  washed  out. 

Uses. — This  compound  is  used  as  the  basis  in  preparing  several 
iron  salts,  citrate,  tartrate,  etc.,  and  also  as  an  antidote  to  poisoning 
by  arsenic.     For  the  latter  purpose  it  should  lie  administered  freely. 

It  acts  by  producing  insoluble  ferrous  arsenate  as  follows: 

4Fe(OIT)3  +  AsaOa  =  Fe3(As04)a  +  Fe(OH)a  +  5H20 

Ptrrlo  nla  Ferroua  I  Vrrous  Wfttel 

Hydroxido  Trioxidc  Arsenate  II>  .Iroxido 
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It  should  never  be  kept  on  hand,  as  it  decomposes  even  when  kept 
under  water;  the  ingredients  should  always  be  kept  already  weighed 
out,  placed  in  suitable  bottles,  and  in  an  accessible  and  well-knovm  place 
in  the  store,  so  that  if  wanted  quickly  for  an  antidote  it  can  be  made 
without  the  unnecessary  loss  of  a  moment's  time.  The  official 
antidote  for  arsenic,  Ferri  Hydroxidum  cum  Magnesii  Oxido,  is  pre- 
ferred, however,  as  it  may  be  administered  without  the  loss  of  time 
necessitated  by  washing  this  magma. 


LIQUOR  FERRI  ACETATIS.  N.  F.      Solution  of  Ferric  Acetate 
[Liq.  Ferr.  Acet.] 

An  aqueous  solution  containing  about  31  per  cent,  of  anhydrous 
ferric  acetate  [Fe(C2H302)3  =  232.91],  corresponding  to  about  7.5  per 
cent,  metallic  iron  (Fe). 

Metric  Old  form 

Solution  of  Ferric  Sulphate 800  dm.  30  oz.  av.  428  gr. 

Glacial  Asetic  Acid 260  Gm.  10  oz.  av.    35  gr. 

Ammonia  Water 850  mils  31  fl.  oz.    265  min. 

Water, 

Distilled  Water,  each,  a  sufficient  quantity, 


To  make 1000  Gm.  2  pints 

Mix  the  ammonia  water  with  3000  mils  [old  form  about  G  pints] 
of  cold  water,  and  the  solution  of  ferric  sulphate  with  10,000  mils  [old 
form  about  20  pints]  of  cold  water.  Add  the  latter  solution  slowly 
to  the  diluted  ammonia  water,  stirring  constantly.  Allow  the  mix- 
ture to  stand  until  the  precipitate  has  subsided  as  far  as  practicable, 
and  then  decant  the  supernatant  liquid.  Add  to  the  precipitate  6000 
mils  [old  form  about  12  pints]  of  boiling  water,  mix  well,  and  again  set 
the  mixture  aside,  and  decant  as  before.  Repeat  the  washing  with 
successive  portions  of  boiling  water,  in  the  same  manner,  until  the 
washings  are  no  longer  affected  by  barium  chloride  T.S.  Transfer  the 
mixture  to  a  wet  muslin  strainer,  allow  the  precipitate  to  drain  com- 
pletely, and  press  it,  folded  in  the  strainer,  until  its  weight  is  reduced 
to  700  Gm.  [old  form  about  27  oz.  av.]  or  less.  Now  add  the  precipi- 
tate gradually  to  the  glacial  acetic  acid,  contained  in  a  tared  jar  pro- 
vided with  a  glass  stopper,  stirring  the  mixture  after  each  addition 
until  the  magma  added  is  nearly  dissolved  before  adding  another  por- 
tion. Finally,  add  enough  distilled  water  to  make  the  product  weigh 
1000  Gm.  [or  measure,  old  form  2  pints],  allow  it  to  become  clear  by 
subsidence,  and  decant  the  clear  solution.  Keep  the  product  in  well- 
stoppered  bottles,  in  a  cool  place,  protected  from  light. 

Assay. — Add  about  2  Gm.  of  the  Solution,  accurately  weighed,  to  2  mils  of  hydro- 
chloric acid  and  10  mils  of  solution  of  hydrogen  dioxide,  and  evaporate  it  to  dryness. 
Dissolve  the  residue  in  2  mils  of  hydrochloric  acid  and  40  mils  of  distilled  water,  transfer 
to  a  flask,  add  2  Gm.  of  potassium  iodide,  stopper  the  flask  and  warm  the  mixture  t>> 
40°  C.  (104°  F.)  for  thirty  minutes.  Then  cool  and  titrate  the  liberated  iodine  with 
tenth-normal  sodium  thiosulphate  V.S.  Each  mil  of  tenth-normal  sodium  thiosulphate 
V.S.  used  corresponds  to  0.005584  Gm.  of  metallic  iron  (Fe). 

Uses. — It  is  used  as  an  astringent,  diuretic  and  iron  tonic  in  doses 
of  five  minims  (0.3  mil). 
56 
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LIQUOR  FERRI   ALBUMINATE   N.  F      Solution  of  Albuminate  of  Iron 
[Liq.   Ferr.  Albumin.] 

Metric  Old  form 

Fresh  Egg  Albumen 60.0  Gm.  2  oz.  av. 

Solution  of  Ferric  Oxychloride 1 30.0  Qm.  4  oz.  av.  149  gr. 

Sodium  Citrate 1 2.5  Qm.  182  gr. 

Aromatic  Elixir 400.0  mils  12  fl.  oz.    384  min. 

Alcohol 1  20.0  mils  3  fl.  oz.    403  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  fresh  egg  albumen  with  180  mils  [old  form  5  fl.  oz.  365  min.] 
of  cold  distilled  water,  add  the  solution  of  ferric  oxychloride  (which 
should  be  freshly  prepared),  stirring  constantly,  and  allow  the  mix- 
ture to  stand  for  two  hours.  Then  add  the  sodium  citrate,  previously 
dissolved  in  100  mils  [old  form  3  fl.  oz.  96  min.]  of  distilled  water, 
and,  when  solution  has  been  effected,  add  the  previously  mixed  aro- 
matic elixir  and  alcohol  and  finally  enough  distilled  water  to  make 
the  product  measure  1000  mils  [old  form  2  pints].  Allow  the  prepara- 
tion to  stand  during  twenty-four  hours  and  filter. 

Uses. — It  is  used  as  an  iron  tonic  in  a  dose  of  from  one  to  two 
fluidrachms  (4  to  8  mils). 


LIQUOR  FERRI  CITRATIS.  N.  F.      Solution  of  Ferric  Citrate 
[Liq.   Ferr.   Cit.] 

An  aqueous  solution  containing  ferric  citrate  corresponding'to  not 
less  than  7.25  per  cent,  of  metallic  iron  (Fe). 

Metric  Old  form 

Solution  of  Ferric  Sulphate 840  Qm.  34  oz.  av.  460  gr. 

Citric  Acid 300  Qm.  12  oz.  av.  227  gr. 

Ammonia  Water 880  mils  35  fl.  oz.      96  min. 

Water,  a  sufficient  quantity, 

To  make 1000  Qm.  2  pints 

Mix  the  ammonia  water  with  3000  mils  [old  form  6  pints]  of  cold 
water,  and  the  solution  of  ferric  sulphate  with  10,000  mils  [old  form 
20  pints]  of  cold  water.  Add  the  latter  solution  slowly  to  the  diluted 
ammonia  water,  stirring  constantly.  Pour  the  mixture  upon  a  wet 
muslin  strainer,  and  allow  the  liquid  to  run  off  and  the  precipitate  to 
drain.  Then  remove  the  moist  mass  from  the  strainer,  mix  it  well 
with  6000  mils  [old  form  12  pints]  of  cold  water,  again  pour  it  on  the 
strainer,  and  let  it  drain.  Repeat  this  washing  with  several  successive 
portions  of  cold  water,  in  the  same  manner,  until  the  washings  cease 
to  produce  more  than  a  faint  cloudiness  with  barium  chloride  T.S. 
Then  allow  the  precipitate  to  drain  completely,  transfer  it  to  a  porce- 
lain dish,  add  the  citric  acid,  and  heat  the  mixture,  on  a  water  bath, 
to  60°  C.  (140°  F.),  stirring  constantly  until  the  magma  is  dissolved. 
Lastly,  filter  the  liquid,  and  evaporate  it,  at  the  above-mentioned 
temperature,  until  it  weighs  1000  (un.  [or  measure,  old  form  2  pints] 

Assay. — Arid  about  2  Gm.  of  the  Solution,  accurately  weighed,  to  2  mils  of  hydro- 
chloric acid  and   U)  mils  of  solution  of  hydrogen  dioxide,  ami  evaporate  to  dryness. 
idue  in  2  mils  of  hydrochloric  acid  and  40  mils  of  distilled  water,  transfer 
to  ft  flask,  add  2  Gin.  of  potassium  iodide,  stopper  the  flask  and  warm  the  mixture  to 
in    C    (104°  IV)  for  thirty  minutes.     Then  cool  and  titrate  the  liberated  iodine  with 
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tenth-normal  sodium  thiosulphate  V.S.  Each  mil  of  tenth-normal  sodium  thiosulphate 
V.S.  used  corresponds  to  0.005584  Gm.  of  metallic  iron  (Fe).  Each  gramme  ol  Solution 
of  Ferric  Citrate  corresponds  to  not  less  than  12.2  mils  of  tenth-normal  sodium  thio- 
sulphate V.S. 

Uses. — It  is  used  as  an  iron  tonic  in  doses  of  ten  minims  (0.G  mil). 


FERRI  GLYCEROPHOSPHAS.  N.  F.     Ferric  Glycerophosphate 
[Ferr.  Glycerophos. — Ferric  Glycerinophosphate] 

It  contains  a  variable  quantity  of  Fe2(C3H706P)3  (021.97)  corre- 
sponding to  not  less  than  14  per  cent,  nor  more  than  16  per  cent,  of 
Fe.    Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  prepared  by  adding  solution  of  ferric  sul- 
phate to  solution  of  barium  glycerophosphate,  filtering  out  the  barium 
sulphate  and  evaporating  the  nitrate  or  by  dissolving  ferric  hydrox- 
ide in  glycerophosphoric  acid  and  evaporating  the  solution. 

Official  Description. — It  occurs  as  yellowish-green,  transparent,  amorphous  scales 
or  as  a  greenish-yellow  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  nearly  tasteless.  An  aqueous  solution  is 
acid  to  litmus  and  becomes  turbid  when  heated. 

Solubility. — One  gramme  dissolves  slowly  in  about  2  mils  of  water  at  25°  C.  (77°  F.); 
insoluble  in  alcohol. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  (1  in  20)  is  colored  dark  blue  I  y 
potassium  ferrocyanide  T.S. ;  on  the  subsequent  addition  of  hydrochloric  acid  a  dark 
blue  precipitate  is  produced. 

Heat  a  powdered  mixture  of  about  0.1  Gm.  of  the  salt  with  about  0.5  Gm.  of  potas- 
sium bisulphate;  the  pungent  vapors  of  acrolein  are  evolved. 

Incinerate  0.5  Gm.  of  the  salt;  it  yields  a  red-brown  residue,  which  is  not  alkaline  to 
moistened  litmus  paper. 

Impurities  and  Tests  for  Impurities. — Phosphate. — Not  more  than  a  slight  yellow 
turbidity  is  produced  at  once  on  mixing  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  50) 
with  10  mils  of  ammonium  molybdate  T.S.,  but  on  standing  or  on  warming,  a  yi  11'  .s 
precipitate  is  formed. 

Sulphate. — An  aqueous  solution  of  the  salt  (1  in  50),  acidulated  with  hydrochloric 
acid,  does  not  become  more  than  slightly  turbid  on  the  addition  of  barium  chloride  T.S. 

Chloride. — Another  portion  of  this  aqueous  solution,  acidulated  with  nitric  acid.  d<  SB 
not  become  more  than  slightly  turbid  on  the  addition  of  silver  nitrate  T.S. 

Assay. — Dissolve  about  0.5  Gm.  of  Ferric  Glycerophosphate,  accurately  weighed, 
in  50  mils  of  distilled  water/  in  a  100-mil  glass-stoppered  flask,  add  5  mils  of  hydro- 
chloric acid  and  about  3  Gm.  of  potassium  iodide.  Warm  to  40°  C.  (104°  F.),  and  allow 
the  mixture  to  stand  one-half  hour  at  this  temperature,  in  the  stoppered  flask,  cool,  and 
then  titrate  the  liberated  iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  using 
starch  T.S.  as  indicator.  It  shows  not  less  than  14  per  cent,  nor  more  than  16  per  cent, 
of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to  0.005584 
Gm.  of  Fe.  Each  gramme  of  Ferric  Glycerophosphate  corresponds  to  not  less  than 
25.07  mils  nor  more  than  28.65  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparation. — Elixir  Glycerophosphatum  Compositum. 

Uses. — It  is  used  as  a  tonic  and  alterative,  chiefly  in  the  compound 
elixir.     The  dose  is  three  grains  (0.2  Gm.). 

FERRI  HYPOPHOSPHIS.  N.  F.      Ferric  Hypophosphite 

(U.S.  P.  VIII) 

[Ferr.  Hypophos.] 

It  contains  not  less  than  98  per  cent,  of  Fe(PH2(V3  (251.01  I,  cor- 
responding to  not  less  than  21.8  per  cent,  of  Fe.  Preserve  it  in  well- 
closed  containers. 

Preparation. — This  is  among  the  hypophosphites  brought  into 
notice  in  consequence  of  their  recommendation  by  Dr.  Churchill  in 
the  treatment  of  phthisis,  in  which  they  were  thought  to  he  useful 
by  the  introduction  of  phosphorus  into  the  system.  This  particular 
salt  may  be  considered  preferable  to  others  when  a  marked  condition 
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of  anaemia  indicates  a  deficiency  of  iron  in  the  tissues.  It  may  be 
made  by  the  action  of  hypophosphorous  acid  on  ferrous  carbonate 
formed  by  precipitation  from  ferrous  sulphate;  but,  as  some  difficulty 
has  been  found  in  obtaining  this  acid  perfectly  pure,  preference  has 
been  given  to  the  plan  of  double  decomposition.  This  salt  may  be 
made  by  causing  ferrous  sulphate  and  calcium  hypophosphite  to  react 
on  each  other  in  molecular  proportions  represented  by  480  grains  of 
crystallized  ferrous  sulphate  and  299  grains  of  calcium  hypophos- 
phite,— in  the  latter  an  allowance  of  2  per  cent,  being  made  for  im- 
purities ordinarily  found  in  that  salt.  These  quantities  will  yield 
about  320  grains  of  ferric  hypophosphite,  and  the  reaction  will  be  repre- 
sented by  the  following  formula: 

Ca(PH202)2  +  FeS04  =  CaS04  +  Fe(H2P02)2 

Calcium  Ferrous  Calcium  Ferrous 

Hypophosphite  Sulphate  Sulphate  Hypophosphite 

Calcium  sulphate  is  precipitated,  and  ferrous  hypophosphite  is 
held  in  solution.  In  this  condition  the  salt  is  a  ferrous  compound, 
but  on  evaporation  the  ferrous  salt  becomes  ferric,  and  acquires  the 
properties  detailed  in  the  National  Formulary. 

Official  Description. — It  occurs  as  a  white  or  grayish-white  powder;  permanent  in 
the  air. 

Odor  and  Taste. — Odorless  and  nearly  tasteless. 

Solubility. — One  gramme  dissolves  in  2300  mils  of  water  at  25°  C.  (77°  F.)  and  in  1200 
mils  of  boiling  water;  more  readily  soluble  in  the  presence  of  hypophosphorous  acid  or 
in  a  warm,  concentrated  solution  of  an  alkali  citrate,  forming  with  the  latter  a  green 
solution. 

Tests  for  Identity. — When  strongly  heated  in  a  dry  test  tube,  the  salt  evolves  spon- 
taneously inflammable  hydrogen  phosphide  gas,  and  finally  leaves  a  residue  of  ferric 
pyrophosphate. 

Ferric  Hypophosphite  is  readily  oxidized  by  nitric  acid  or  other  oxidizing  agents. 

Impurities  and  Tests  for  Impurities. — Carbonate. — Add  15  mils  of  acetic  acid  to  1  Gm. 
of  the  salt;  no  effervescence  occurs.  Heat  this  mixture  to  boiling  and  filter;  the  filtrate 
responds  to  the  following  tests: 

Add  to  a  portion  of  the  filtrate  a  few  drops  of  silver  nitrate  T.S.  and  warm;  a  brown 
to  black  coloration  or  precipitate  is  produced.  To  another  portion  of  the  filtrate  add, 
drop  by  drop,  an  excess  of  mercuric  chloride  T.S.;  a  white  precipitate  of  mercurous 
chloride  is  formed  upon  gently  heating. 

Calcium. — Another  5-mil  portion  of  the  nitrate  shows  no  turbidity  with  ammonium 
oxalate  T.S. 

Sulphate. — Dissolve  1  Gm.  of  the  salt  in  20  mils  of  diluted  hydrochloric  acid,  with 
the  aid  of  heat,  and  add  1  mil  of  barium  chloride  T.S. ;  not  more  than  a  slight  turbidity 
is  produced. 

Phosphate. — Boil  0.5  Gm.  of  the  salt  with  10  mils  of  sodium  hydroxide  T.S.;  a  reddish- 
brown  precipitate  is  produced.  Filter  tins  mixture,  slightly  acidulate  the  filtrate  with 
hydrochloric  acid,  add  magnesia  mixture  T.S.  and  then  an  excess  of  ammonia  water; 
no  crystalline  precipitate  is  produced. 

Heavy  Metals. — Dissolve  1  Gm.  of  the  salt  in  about  25  mils  of  boiling  distilled  water 
by  the  aid  of  sufficient  hydrochloric  acid,  added  drop  by  drop,  then  arid  2  mils  of  nitric 
arid,  boil  and  add  a  slight  excess  of  ammonia  water;  the  filtrate  is  colorless,  and,  after 
acidulating  with  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (see 
U.  S.  P.,    lest    No.  3,  Chapter  L.XII). 

Assay. — To  1  Gm.  of  Ferric  Hypophosphite,  accurately  weighed,  add  10  mils  ofnitro- 
hydrochloric  acid  and  evaporate  to  dryness  on  a  water  bath.     Dissolve  the  residue  in 

25  mils  of  distilled  water  and  10  mils  of  hydrochloric  acid,  transfer  the  solution  to  a 
glass-stoppered  flask,  add  'A  Gm.  of  potassium  iodide,  keep  it  at  10°  (  '.  ( 101°  1''.)  for  thirty 
minutes,  cool  and  titrate  the  liberated  iodine  with  tenth-normal  sodium  thiosulphate 
V.S.,  using  starch  T.S.  as  indicator.      It  shows  not   less  than  21.8  per  cent,  of  Fe.     Each 

mil  of  tenth-normal  sodium  thiosulphate  V.s.  used  corresponds  to  0.005684  Gm.  of  Fe, 
and  0.026101  Gm.  of  FefPHgOa)*     Each  gramme  of  Ferric  Hypophosphite  requires 

not  less  than  39.04  mils  of  tenth-normal  sodium  thios  ulpli.-itc  V.S. 

N.  F.  Preparations. — Elixir  Ferri  Hvpophosphitis;  Klixir  Efypophoftphitum  et 
Ferri;  liquor  Ferri  Hvpophosphitis;  Liquor  Hypophosphitum  Compositus; 
Syrupua   Ferri  Hypophosph it  is;  Syrupufl  BypophosptutUXD  Compositus. 
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Uses. — Ferric  hypophosphite  is  given  in  anaemia  and  in  cases  of 
defective  nerve  nutrition;  it  is  administered  in  the  form  of  pills,  pow- 
ders, or  syrup.    The  dose  is  from  three  to  ten  grains  (0.2  to  6.65  Gm.). 


LIQUOR  FERRI  HYPOPHOSPHITIS.  N.  F.     Solution  of  Ferric 

Hypophosphite 
[Liq.   Ferr.   Hypophos. — Solution  of  Hypophosphite  of  Iron] 

Metric  Old  form 

Ferric  Hypophosphite 165  Gin.  5  oz.  av.  222  gr. 

Potassium  Citrate 215  Om.  7  oz.  av.    77  gr. 

Glycerin 1 50  mils  4  fl.  oz.    384  min. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Triturate  the  ferric  hypophosphite  with  350  mils  [old  form  about 
11  fl.  oz.]  of  water  to  a  smooth  mixture,  then  add  the  potassium  citrate 
and  glycerin,  and  apply  a  gentle  heat,  until  solution  has  been  effected. 
Allow  the  liquid  to  cool,  add  sufficient  water  to  make  the  product 
measure  1000  mils  [old  form  2  pints]  and  filter. 

Uses. — Used  as  nerve  tonic  and  hematic  in  doses  of  fifteen  minims 
(1  mil). 

FERRI  LACTAS.   N.  F.     Ferrous  Lactate 
[Ferr.   Lact. — Iron  Lactate] 
It  contains  not  less  than  97  per  cent,  of  Fe(C3H503)2+3H20  (287.98). 
Preserve  it  in  well-closed  containers. 

Preparation. — It  may  be  made  by  digesting  iron  filings  with  lactic 
acid  until  a  neutral  solution  is  produced,  filtering  and  crystallizing. 

Official  Description. — It  occurs  as  a  greenish-white  crystalline  powder,  or  in  crystalline 
masses. 

Odor  and  Taste. — Having  a  slight,  characteristic  odor  and  a  mild,  sweet,  and  ferrugi- 
nous taste. 

Solubility. — One  gramme  dissolves  slowly  but>'almost  completely  in  40  mils  of  water 
at  25°  C.  (77°  F.),  and  in  12  mils  of  boiling  water;  freely  soluble  in  solutions  of  the  alkali 
citrates,  yielding  a  green-colored  solution;  almost  insoluble  in  alcohol. 

Tests  for  Identity. — When  strongly  heated,  the  salt  froths,  gives  out  dense,  white, 
acrid  fumes,  then  chars  and  finally  leaves  a  brownish-red  residue. 

An  aqueous  solution  of  the  salt  is  greenish-yellow,  slightly  acid  to  litmus,  and  separate 
portions  give  a  deep  blue  precipitate  with  potassium  ferricyamde  T.S.,  and  a  light 
blue  precipitate  with  potassium  forrocyanidc  T.S. 

Impurities  and  Tests  for  Impurities. — Sulphate. — Separate  portions  of  an  aqueous 
solution  of  the  salt  (1  in  20),  acidulated  with  nitric  acid,  do  not  give  more  than  a  slight 
opalescence  with  barium  chloride  T.S. 

Chloride. — Or  with  silver  nitrate  T.S. 

Sugar. — Mix  25  mils  of  an  aqueous  solution  of  the  salt  (1  in  50)  with  5  mils  of  diluted 
sulphuric  acid,  boil  the  mixture  for  a  few  minutes,  then  precipitate  the  iron  by  an  excess 
of  potassium  or  sodium  hydroxide  T.S.,  and  filter;  the  filtrate,  mixed  with  a  few  drops 
of  alkaline  cupric  tartrate  V.S.  and  heated  to  boiling,  does  not  give  a  red  precipitate. 

Butyric  Acid. — A  portion  of  the  salt  triturated  with  sulphuric  acid  does  not  develop 
an  offensive  odor. 

Carbonate. — Nor  is  any  gas  evolved. 

Readily  Carbonizablc  impurities.— This  mixture,  after  standing  for  five  minutes  does 
not  assume  a  brown  color 

Ignite  1  Gm.  of  the  salt;  the  residue  is  not  alkaline  to  moistened  litmus  paper,  and 
does  not  contain  anything  soluble  in  water. 

Assay. — Dissolve  in  a  flask  about  0.5  Gm.  of  Ferrous  Lactate,  accurately  weighed, 
in  15  mils  of  solution  of  hydrogen  dioxide  and  evaporate  this  solution  on  a  water  bath 
to  5  mils.  Add  5  mils  of  sulphuric  acid,  l»>il  the  mixture  for  two  minutes,  cool  to  40°  C. 
(104°  F.)  and  add  25  mils  of  distilled  water  and  0.5  Gm.  of  potassium  iodide.  Allow  this 
mixture  to  stand  for  one-half  hour  at  40°  C.  (104°  F.),  cool,  and  then  titrate  the  liberated 
iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indicator.     It 
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shows  not  less  than  97  per  cent,  of  Fe(C3H503)2+3H20.  Each  mil  of  tenth-normal 
sodium  thiosulphate  V.S.  corresponds  to  0.0288  Gm.  of  Fe(C3H503)2+3H20.  Each 
gramme  of  Ferrous  Lactate  requires  not  less  than  33.7  mils  of  tenth-normal  sodium 
thiosulphate  V.S. 

N.  F.  Preparations. — Elixir  Ferri  Lactatis;  Syrupus  Calcii  Lactophosphatis  et 
Ferri;  Syrupus  Ferri  Lactophosphatis. 

Uses. — Used  much  like  other  iron  tonics;  it  is  especially  known  for 
its  absence  of  marked  astringency.  Given  in  doses  of  two  to  ten 
grains  (0.13—0.65  Gm.). 

LIQUOR  FERRI  NITRATIS.  N.  F.     Solution  of  Ferric  Nitrate 
[Liq.  Ferr.  Nit.] 

An  aqueous  solution  containing  ferric  nitrate  [Fe(N03)3  =  241.87] 
corresponding  to  not  less  than  1.3  per  cent,  of  metallic  iron  (Fe). 

Metric  Old  form 

Solution  of  Ferric  Sulphate , 1 45  Gm.  5  oz.  av.    32  gr. 

Ammonia  Water 160  mils  5  fl.  oz.    181  min. 

Nitric  Acid 71  dm.  2  oz.  av.  215  gr. 

Distilled  Water, 

Water,  each,  a  sufficient  quantity,  . 

To  make 1000  Qm.  2  pints 

Mix  the  ammonia  water  with  500  mils  [old  form  1  pint]  of  cold 
water,  and  the  solution  of  ferric  sulphate  with  1500  mils  [old  form  3 
pints]  of  cold  water.  Add  the  latter  solution  to  the  diluted  ammonia 
water,  stirring  constantly.  Allow  the  mixture  to  stand  until  the  pre- 
cipitate has  subsided  as  far  as  practicable,  and  then  decant  the  sup- 
ernatant liquid.  Add  to  the  precipitate  1000  mils  [old  form  2  pints] 
of  cold  water,  mix  well,  and  again  set  the  mixture  aside  as  before, 
then  decant  it.  Repeat  the  treatment  with  successive  portions  of 
cold  water,  in  the  same  manner,  until  the  washings  produce  but  a 
slight  cloudiness  with  barium  chloride  T.S.  Pour  the  washed  ferric 
hydroxide  on  a  wet  muslin  strainer,  and  let  it  drain  thoroughly.  Then 
transfer  it  to  a  porcelain  dish,  add  the  nitric  acid,  and  stir  with  a  glass 
rod  until  a  clear  solution  is  obtained.  Finally,  add  sufficient  distilled 
water  to  make  the  finished  product  weigh  1000  Gm.  [or  measure  old 
form,  2  pints]  and  filter. 

Assay. — Add  about  2  Gm.  of  the  solution,  accurately  weighed,  to  2  mils  of  hydro- 
chloric acid  and  10  mils  of  solution  of  hydrogen  dioxide  and  evaporate  to  dryness.  Dis- 
solve the  residue  in  2  mils  of  hydrochloric  acid  and  40  mils  of  distilled  water,  transfer 
to  a  flask,  add  2  Gm.  of  potassium  iodide  and  warm  the  mixture  to  40°  C.  (104°  P.)  for 
thirty  minutes.  Cool  the  solution  and  titrate  the  liberated  iodine  with  tenth-normal 
mp. hum  thiosulphate  V.S.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used 
corresponds  t<>  0.006684  Gm.  of  metallic  iron  (Fe). 

Uses. — It  has  been  used  as  an  astringent  nnd  chalybeate,  but  is 
nucly  employed  to-day.     The  dose  is  five  minims  (0.3  mil). 

LIQUOR  FERRI  OXYCHLORIDI  N.  F.    Solution  ol  Ferric  Oxychlorlde 

[Liq.   Ferr.  Oxychlor.] 

Metric  Old  form 

Solution  of  Ferric  Chloride 300  mils  9  fl.  01.  2S8  min. 

Ammonia  Water 600  mils  19  fl.  o«.    M  nun 

Glycerin I  25  mils  4  fl.  ot. 

Hydrochloric   Acid 30  mils  461  min. 

Distilled  Water,  n  sufficient  quantity, 


To  make 1000  mils  2  pinu 
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Add  the  solution  of  ferric  chloride,  previously  diluted  with  1500 
mils  [old  form  3  pints]  of  distilled  water,  to  the  ammonia  water,  pre- 
viously diluted  with  3000  mils  [old  form  6  pints]  of  distilled  water, 
with  constant  stirring.  Allow  the  mixture  to  stand  until  the  precipi- 
tate has  subsided,  then  decant  the  supernatant  liquid  and  repeat  the 
washing  by  decantation  with  distilled  water  three  times.  Now  col- 
lect the  precipitate  on  a  strainer  and  wash  it  with  distilled  water 
until  the  washings  give  only  a  faint  opalescence  with  silver  nitrate 
T.S.  Drain  the  precipitate,  express  and  discard  the  excess  of  liquid, 
transfer  it  to  an  evaporating  dish,  add  the  hydrochloric  acid,  and  stir 
the  mixture  occasionally  during  three  days.  If  necessary,  warm 
the  mixture  to  40°  C.  (104°  F.)  to  effect  solution.  Allow  it  to  cool, 
add  the  glycerin,  and  then  sufficient  distilled  water  to  make  the  prod- 
uct measure  1000  mils  [old  form  2  pints].  Filter  and  transfer  the 
product  to  small  well-stoppered  bottles  and  keep  them  in  a  cool 
place  protected  from  sunlight. 

Uses. — This  solution  is  used  in  the  preparation  of  other  iron  solu- 
tions, notably  the  albuminate  and  peptonates,  and  for  this  purpose 
it  must  be  freshly  made.  It  is  more  stable  than  Solution  of  Dialyzed 
Iron,  which  it  resembles.    The  dose  is  ten  to  thirty  minims  (0.6-2  mils). 


LIQUOR  FERRI  OXYSULPHATIS.  N.  F.     Solution  of  Ferric  Oxysulphate 
[Liq.  Ferr.  Oxysulph.] 

Metric  Old  form 

Ferrous  Sulphate 165  dm.  5  oz.  av.  222  gr. 

Nitric  Acid 165  Qm.  5  oa.  av.  222  gr. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pinta 

Dissolve  the  ferrous  sulphate  in  850  mils  [old  form  about  27  fl.  oz.] 
of  boiling  distilled  water  in  a  flask,  gradually  add  the  nitric  acid,  and 
heat  until  the  escaping  vapors  cease  to  have  a  nitrous  odor.  When 
the  reaction  is  complete,  allow  the  liquid  to  cool  and  add  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints]. 


LIQUOR  FERRI  PEPTONATI.  N.  F.      Solution  of  Peptonate  of  Iron 
[Liq.   Ferr.   Pepton.] 

Metric  <  >M  form 

Fresh  Egg  Albumen 90.00  Qm.  3  oz.  av.     2      gr. 

Pepsin 1.00  Qm.  15      Kr. 

Hydrochloric  Acid 4.00  mils  Q  i      min. 

Sodium  Citrate 20.00  Gm.  292      gr. 

Solution  of  Ferric  Oxychloride 1 20.00  mils  3  fl.  oz.    403      min. 

Alcohol   1 50.00  mils  4  fl  <>z.    384      min. 

Syrup  50.00  mils  l  fl.  oz.    288     min. 

Glycerin    50.00  mils  1  U.  oz     2^s      min. 

Oil  of  Orange 0. 1 5  mils  2  '  3  min. 

Acetic  Ether 0.20  mil  3      min. 

Vanillin 0.02  Gm.  •-,  ,„  pr. 

Sodium  Hydroxide, 

Distilled  Water,  each,  a  sufficient  quantity, 


Tomake 1000  mils  2  pints 
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Mix  the  albumen  with  450  mils  [old  form  14  fl.  oz.  192  mm.]  of 
distilled  water  and  strain.  Add  the  hydrochloric  acid  and  pepsin 
previously  dissolved  in  25  mils  [old  form  384  minims]  of  distilled  water 
and  digest  the  mixture  at  a  temperature  between  40°  and  50°  C. 
(104°-122°  F.)  until  no  cloudiness  is  produced  by  adding  two  drops 
of  nitric  acid  to  about  4  mils  [old  form  61  minims]  of  the  solution. 
Then  filter  the  peptone  solution  and  neutralize  the  nitrate  with  so- 
dium hydroxide  previously  dissolved  in  about  nine  parts  of  distilled 
water.  Now  add  the  solution  of  ferric  oxy chloride  and  the  sodium 
citrate  and  warm  the  mixture  until  the  precipitate  has  dissolved.  When 
cold  add  the  vanillin,  acetic  ether,  and  oil  of  orange  previously  dis- 
solved in  the  alcohol.  Finally  add  the  syrup,  glycerin  and  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints]. 

It  is  important  that  the  solution  of  ferric  oxychloride  be  carefully 
and  freshly  prepared  for  this  solution  and  often  a  boiling  temperature 
is  required  for  the  solution  of  the  precipitated  iron  peptonate.  It 
should  be  clear  and  of  a  deep  red  color. 

Uses. — This  is  an  organic  form  of  iron  pleasantly  flavored  and  given 
in  a  dose  of  one  to  two  fluidrachms  (4-8  mils). 


LIQUOR  FERRI  PEPTONATI  ET  MANGANI.  N.  F.      Solution  of 

Peptonate  of  Iron  and  Manganese 

[Liq.   Ferr.   Pepton.   et   Mangan. — Liquor  Ferri  Peptonati  cum  Mangano, 

N.  F.  Ill] 

Metric  Old  form 

Fresh  Egg  Albumen 90.00  0m.  3  oz.  av.      2      gr. 

Pepsin 1.00  Qm.                        15      gr. 

Hydrochloric  Acid 4.00  mils                        61      min. 

Soluble  Manganese  Citrate 10.00  Qm.                       146     gr. 

Sodium  Citrate 35.00  Gm.  1  oz.  av.    74      gr. 

Solution  of  Ferric  Oxychloride 1 20.00  mils  3  fl.  oz.    403      min. 

Alcohol 1 50.00  mils  4  fl.  oi.    384      min. 

Syrup 50.00  mils  1  fl.  oi.    288      min. 

Glycerin 50.00  mils  1  fl.  o».    288      min. 

Oil  of  Orange 0.15  mil                             2  H  min. 

Acetic  Ether 0.20  mil                             3      min. 

Vanillin 0.02  Qm.                             »/u>  gr. 

Sodium  Hydroxide, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pinU 

Mix  the  albumen  with  450  mils  [old  form  14  fl.  oz.  192  min.]  of 
distilled  water  and  strain.  Add  the  hydrochloric  acid  and  pepsin, 
previously  dissolved  in  25  mils  [old  form  384  minims]  of  distilled 
water,  and  digest  the  mixture  at  a  temperature  between  40°  and  50°  C. 
(104°-122°  F.)  until  no  cloudiness  is  produced  by  adding  two  drops 
of  nitric  acid  to  about  4  mils  [old  form  61  minims]  of  the  solution. 
Then  filter  the  peptone  solution  and  neutralize  the  filtrate  with  sodium 
hydroxide  previously  dissolved  in  about  nine  parts  of  distilled  water. 
Now  add  the  solution  of  ferric  oxychloride  and  the  sodium  and  man- 
ganese citrates,  previously  dissolved  in  75  mils  [old  form  2  fl.  oz.  192 
min.]  of  distilled  water  with  the  aid  of  heat,  and  warm  the  mixture 
until  the  precipitate  has  dissolved.  When  cold  add  the  vanillin,  acetic 
ether,  and  oil  of  orange,  previously  dissolved  in  the  alcohol.    Finally 
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add  the  syrup,  glycerin  and  sufficient  distilled  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints]. 

In  this  preparation  the  solution  of  ferric  oxychloride  should  be 
carefully  and  freshly  made  and  in  the  solution  of  the  precipitate  of 
iron  peptonate  a  boiling  temperature  is  often  required. 

Uses. — It  combines  the  tonic  properties  of  iron  and  manganese  in 
a  pleasantly  flavored  solution;  the  dose  is  two  fluidrachms  (8  mils). 


LIQUOR  FERRI  PROTOCHLORIDI.  N.  F.     Solution  of  Ferrous  Chloride 
[Liq.  Ferr.  Protochlor. — Solution  of  Protochloride  of  Iron] 

Metric  Old  form 

Iron,  in  the  form  of  fine,  bright,  and  finely  cut  wire  160  Qm.  5  o*.  av.  149  gr. 

Hydrochloric  Acid 625  Gm.  20  ox.  av.  378  gr. 

Olycerin 250  mils  8  fl.  oi. 

Diluted  Hypophosphorous  Acid 10  mils  154  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pinta 

To  the  iron  contained  in  a  flask,  add  350  mils  [old  form  11  fl.  oz. 
96  minims]  of  distilled  water,  and  the  hydrochloric  acid,  and  apply  a 
gentle  heat  until  effervescence  ceases.  Then  heat  the  liquid  to  boiling, 
keep  it  at  this  temperature  for  a  short  time  so  that  the  iron  may  be 
brought  into  solution  as  far  as  possible,  and  filter  the  solution  through 
a  pellet  of  purified  cotton  placed  in  the  neck  of  a  funnel,  washing  the 
flask  and  cotton  with  a  little  distilled  water.  Evaporate  the  filtrate 
on  a  steam  bath  until  crystals  begin  to  form,  and  the  escaping  vapors 
cease  to  redden,  or  only  slightly  affect,  moistened  blue  litmus  paper. 
Now  add  the  glycerin  and  the  diluted  hypophosphorous  acid,  continue 
the  heat,  if  necessary,  until  the  crystals  are  redissolved;  when  the 
liquid  is  cool,  add  sufficient  distilled  water  to  make  the  product  meas- 
ure 1000  mils  [old  form  2  pints]. 

This  solution  is  preserved  from  oxidation  through  the  use  of  hypo- 
phosphorous acid. 

Uses. — Used  to  make  the  syrup  of  ferrous  chloride  and  as  an  iron 
tonic,  in  doses  of  five  to  ten  minims  (0.3-0.6  mil). 


LIQUOR  FERRI  SALICYLATES.  N.  F.     Solution  of  Ferric  Salicylate 
[Liq.  Ferr.  Salicyl. — Salicylate!)  Mixture  of  Iron] 

Metric  Old  form 

Sodium  Salicylate 125.0  Qm.  4  oz.  av.    76  gr. 

Tincture  of  Ferric Citro-Chlorlde 125.0  mils  4  fl.  o*. 

Ammonium  Carbonate 6.5  Qm.  95  gr. 

Citric  Acid 8.5  Qm.  124  gr. 

Methyl  Salicylate 2.0  mils  31  min. 

Glycerin 1  75.0  mils  5  fl.  oi.    288  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  mils  2  pints 

Dissolve  the  citric  acid  in  200  mils  [old  form  6  fl.  oz.  192  min.]  of 
distilled  water,  add  the  ammonium  carbonate  and  dissolve  the  sodium 
salicylate  in  this  solution.  Then  add  the  tincture  of  ferric  citro-chlo- 
ride,  glycerin  and  the  methyl  salicylate,  and,  after  mixing,  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints]  and  filter. 
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Uses. — Ferric  citrate,  ordinarily  insoluble,  is  soluble  because  of  the 
ammonium  citrate  present  in  this  solution.  It  is  administered  in 
doses  of  one  to  two  fluidrachms  [4  to  8  mils]. 

FERRI  PYROPHOSPHAS.  N.  F.     Ferric  Pyrophosphate 
[Ferr.  Pyrophos. — Soluble  Ferric  Pyrophosphate] 

It  contains  Ferric  Pyrophosphate  corresponding  to  not  less  than  10 
per  cent,  of  Fe.  Preserve  it  in  well-closed  containers,  protected  from 
light. 

Preparation. — It  may  be  prepared  by  dissolving  sodium  pyrophos- 
phate in  a  strong  solution  of  an  equal  weight  of  ferric  citrate,  evapo- 
rating at  not  over  60°  C.  (140°  F.)  to  syrupy  consistence  and  scaling. 

Official  Description. — It  occurs  in  thin,  apple-green,  transparent  scales.  The  salt  is 
permanent  in  dry  air,  when  protected  from  light,  but  when  unprotected  soon  becomes 
discolored. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  acidulous,  slightly  saline 
taste.     An  aqueous  solution  of  the  salt  is  slightly  acid  to  litmus. 

Solubility. — It  is  freely  and  completely  soluble  in  water;  insoluble  in  alcohol. 

Tests  for  Identity. — Ferric  Pyrophosphate,  when  boiled  with  sodium  hydroxide  T.S., 
produces  a  brownish-red  precipitate  without  evolving  ammonia. 

Fuse  0.1  Gm.  of  the  salt  with  0.1  Gm.  each  of  potassium  nitrate  and  sodium  carbonate, 
boil  the  residue  with  10  mils  of  distilled  water  and  filter.  The  nitrate,  after  being  ren- 
dered nearly,  but  not  quite,  neutral  with  highly  dilute  nitric  acid,  yields  a  yellow  precipi- 
tate on  the  addition  of  silver  nitrate  T.S. 

Impurities  and  Tests  for  Impurities. — Phosphate. — Boil  an  aqueous  solution  of  the 
salt  (1  in  10)  with  an  excess  of  sodium  hydroxide  T.S.  until  the  iron  is  precipitated,  filter, 
strongly  acidulate  the  filtrate  with  hydrochloric  acid  and  cool  a  portion  of  the  liquid. 
This  liquid,  when  mixed  with  an  equal  volume  of  magnesia  mixture  T.S.,  followed 
by  a  slight  excess  of  ammonia  water,  yields  a  finely  divided  white  precipitate,  which, 
after  collecting  on  a  filter  and  washing,  does  not  turn  yellow  when  treated  with  a  few 
drops  of  silver  nitrate  T.S. 

Assay. — Dissolve  about  1  Gm.  of  Ferric  Pyrophosphate,  accurately  weighed,  in  25 
mils  of  distilled  water  and  15  mils  of  hydrochloric  acid,  in  a  glass-stoppered  bottle,  add 
2  Gm.  of  potassium  iodide,  securely  stopper  the  bottle,  keep  it  at  a  temperature  of  40°  C. 
(104°  F.)  for  thirty  minutes,  cool  and  then  titrate  the  liberated  iodine  with  tenth-normal 
sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  10  per 
cent,  of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to 
0.0055S4  Gm.  of  Fe.  Each  gramme  of  Ferric  Pyrophosphate  corresponds  to  not  less 
than  17.9  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparations. — Elixir  Ferri  Pyrophosphatis;  Elixir  Fcrri  Pyrophosphatis, 
Quin.in.se  et  Strychninsc. 

Uses. — This  is  one  of  the  best  of  the  mild  ferruginous  preparations. 
It  is  very  largely  used  on  account  of  its  solubility  and  the  ease  with 
which  it  can  be  administered  either  in  pills  or  in  solution.  The  dose  is 
two  to  five  grains  (0.13  to  0.32  Gm.). 

FERRI  OXIDUM  SACCHARATUM.  N.  F.      Saccharated  Ferric  Oxide 
[Ferr.  Oxid.  Sacch. — Soluble  Ferric  Oxide    Ferrdu  Oxtdatum 
9ACCB  \k\  I'l  u         Eisenzi  cker] 

Saccharated  Ferric. Oxide  contains  the  equivalent  of  not  less  than 
2.8  per  cent,  of  Fe. 


Metric 

Old  form 

Solution  of  Ferric  Chloride 

300  Qm. 

2  oi.  av.  176  Rr. 

Monohydrated  Sodium  Carbonate 

1 1  2  (1m. 

392  Kr. 

Water 

3000  mils 

about  1  '  j  pints 

Sodium  Hydroxide, 

Sugar,  in  powder,  each,  ;i  sufficient  quantity, 

IOOO  dm. 

8  o*.  av. 
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Dilute  the  solution  of  ferric  chloride  with  1500  mils  [old  form  about 
12  fl.  oz.]  of  water  and  gradually  add,  with  constant  stirring,  a  solu- 
tion of  the  monohydrated  sodium  carbonate  in  the  remainder  of  the 
water.  Wash  the  precipitate  with  water  by  decantation  or  siphoning 
until  the  washings,  when  diluted  with  five  volumes  of  water,  give  only 
a  slight  opalescence  with  silver  nitrate  T.S.  Then  collect  the  precipi- 
tate on  a  cloth  strainer,,  press  it  out,  transfer  the  magma  to  a  porce- 
lain dish  on  a  water  bath,  add  500  Gm.  [old  form  4  oz.  av.]  of  sugar 
and  a  sufficient  quantity  (not  more  than  50  Gm.)  of  a  15  per  cent, 
solution  of  sodium  hydroxide  to  produce  a  clear  solution.  Evapo- 
rate the  mixture  to  dryness  on  a  water  bath  and  if  necessary  add  suf- 
ficient sugar  to  make  the  product  weigh  1000  Gm.  [old  form  8  oz.  av.]. 

Assay. — Dissolve  about  8  Gm.  of  Saccharated  Ferric  Oxide,  accurately  weighed,  in 
50  mils  of  diluted  hydrochloric  acid;  add  4  Gm.  of  potassium  iodide  and  allow  the  solu- 
tion to  stand  for  thirty  minutes  at  a  temperature  of  40°  C.  (104°  F.).  Cool  the  solution, 
dilute  it  with  100  mils  of  distilled  water  and  titrate  the  liberated  iodine  with  tenth- 
normal sodium  thiosulphate  V.S.,  using  starch  T.S.  as  an  indicator.  It  shows  not  less 
than  2.8  per  cent,  of  Fe.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corre- 
sponds to  0.005584  gramme  of  Fe.  Each  gramme  of  Saccharated  Ferric  Oxide  corre- 
sponds to  not  less  than  5.01  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — This  is  a  preparation  of  the  German  and  Austrian  Pharma- 
copoeias and  is  a  mild  chalybeate.  The  dose  is  ten  to  thirty  grains 
(0.65-2  Gm.). 

Chromium.    Cr;  52.0 

Chromium  occurs  in  nature  as  chrome-iron  ore,  deposits  of  which 
are  found  in  Southeastern  Pennsylvania.  It  has  been  prepared  by 
reducing  Cr203  with  carbon  in  the  electric  furnace,  also  by  thealumino- 
thermic  process  whereby  chromium  oxide  is  reduced  by  finely  pow- 
dered aluminum,  when  they  are  mixed  and  ignited.  This  metal  is 
brittle,  of  a  grayish-white  color,  and  very  hard,  being  capable  of 
scratching  glass.  Its  specific  gravity  is  about  6.8.  It  forms  five  com- 
pounds with  oxygen:  1.  Monoxide,  or  Chromous  oxide,  CrO.  2.  Tri- 
chromic  tetroxide,  Cr304.  3.  Sesquioxide,  or  chromic  oxide,  Cr203. 
4.  Dioxide,  Cr02.  5.  Chromium  trioxide,  Cr03.  The  latter  alone  and 
its  salts  are  of  pharmaceutical  interest. 

Tests  for  Chromium  Salts 

1.  Ammonium  sulphide  precipitates  from  solutions  of  chromium 
salts  a  greenish  precipitate  of  chromic  hydroxide. 

2.  Sodium  or  potassium  hydroxide  also  produces  a  precipitate  of 
chromic  hydroxide,  soluble  in  excess. 

3.  Soluble  lead  salts  produce  yellow  precipitates  of  lead  chromate 
(chrome  yellow). 

U.  S.  P.  Salts  of  Chromium 

Official  Name  Preparation 

Chromii  Trioxidum  Made  by  decomposing  potassium  dichromate  with  sulphuric  acid 

Potassii  Dichromas  Made  by  removing  one-half  of  the  potassium  from  potassium  chrwm.ite 
(among  reagents)  with  sulphuric  acid,  evaporating  and  crystallizing  (see  Chapter  LXII) 

Unofficial  Salts  of  Chromium 

Chromii  Bromidum,  Cr2Br«  By   passing   bromine   vapor   over   an   ignited    mixture   of 

Chromium  Bromide  chromic  oxide  with  charcoal  and  starch  paste 

Chromii  Chloridum.  CrCl3  By  passing  chlorine  over  heated   chromium.      Used  as  a 

Chromium  Chloride  mordant  in  calico  printing 

Chromii  Dichloridum,  CrCl2  By  passim]  dry  chlorine  tins  over  a  red-hot  mixture  of 

Chromium  Dichloride  charcoal  and  chromic  oxide 
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Unofficial  Salts  of  Chromium— Continued 

Chromii  Fluoridum,  CrF3+4H20  By  treating  chromic  oxide,   dried,  but  not  ignited,  with 

Chromium  Fluoride  excess  of  hydrofluoric  acid,  and  heating  the  dried  mass 

very  strongly  in  a  platinum  crucible.    Used  as  a  mordant 

Chromii  Iodidum,  CtqIq  By    treating    silver    chromate    with    hydriodic    acid    and 

Chromium  Iodide  alcohol 

Chromii  Oxidum,  O2O3  By  heating  ammonium  dichromate  to  redness.     Used  in 

Chromic  Oxide  coloring  glass  and  porcelains  green 

Chromii  Sulphas,  Cr2(SO.j)3+5H20  By  dissolving  chromic  oxide  in  strong  sulphuric  acid  at  a 

Chromium  Sulphate  (Green)  temperature  between  50°  and  60°  C.  (122°-140°  F.) 


CHROMII    TRIOXIDUM.    U.S.     Chromium    Trioxide 
[Chrom.  Triox. — "Chromic  Acid"     Chromic  Anhydride] 

It  contains  not  less  than  95  per  cent,  of  Cr03  (100.00).  Preserve 
it  in  glass-stoppered  bottles.  Caution:  Chromium  Trioxide  should 
not  be  brought  into  contact  with  organic  substances,  as  serious  acci- 
dents are  liable  to  result. 

Preparation. — Chromium  trioxide,  or  chromic  acid,  as  it  is 
usually  called,  is  readily  obtained  by  mixing  one  hundred  volumes  of 
a  cold  saturated  solution  of  potassium  dichromate  with  one  hun- 
dred and  fifty  volumes  of  sulphuric  acid,  and  allowing  the  mixture 
to  cool.  The  sulphuric  acid  unites  with  the  potassium,  and  sets  free 
the  chromium  trioxide,  which  is  deposited  in  crystals.  The  mother 
liquor  having  been  poured  off,  these  are  transferred  to  a  glass  funnel, 
and  the  mother  liquor  displaced  by  nitric  acid;  they  are  then  placed 
upon  a  porous  tile  to  drain,  and  finally  dried  at  from  60°  to  80°,  C. 
(140°  to  176°  F.)  to  remove  nitric  acid. 

K2Cr207  +  2H2S04  =  2Cr03  +  2KHS04  +  H20 

Potassium  Sulphuric  Chromium         Acid  Potassium     Water 

Dichromate  Acid  Trioxide  Sulphate 

f~  Official  Description. — It  occurs  as  small,  needle-shaped  crystals  or  rhombic  prisms,  of 
a  dark  purplish-red  color  and  metallic  luster;  destructive  to  animal  and  vegetable  tissues; 
deliquescent  in  moist  air. 

Odor. — Odorless. 

Solubility. — One  Gm.  of  Chromium  Trioxide  dissolves  in  0.6  mil  of  water  at  25°  C. 
(77°  F.) ;  also  in  0.5  mil  of  boiling  water;  when  brought  into  contact  with  organic  solvents 
{e.g.,  alcohol),  decomposition  takes  place,  sometimes  with  dangerous  violence. 

Tests  for  Identity. — When  Chromium  Trioxide  is  heated,  it  darkens,  and  finally 
becomes  black,  but  the  color  is  restored  on  cooling.  At  about  193°  C.  (379.4°  F.)  it  fuses 
to  a  reddish-brown  liquid,  which,  on  cooling,  forms  a  dark  red,  brittle  mass  (often 
enclosing  cavities  filled  with  crystals),  furnishing  a  scarlet  powder.  Above  250°  C. 
(482°  F.)  it  begins  to  decompose  into  green  chromic  oxide  and  free  oxygen,  and,  after 
protractor!  heating,  leaves  a  residue  of  chromic  oxide. 

Impurities  and  Tests  for  Impurities. — Sulphuric  Arid. — When  wajmed  with  hydro- 
chloric acid,  chlorine  is  evolved.  A  solution  of  1  Gm.  of  Chromium  Trioxide  in  100  mils 
of  distilled  water,  previously  acidulated  with  3  mils  of  hydrochloric  acid,  is  not  rendered 
turbid  within  one  minute  on  the  addition  of  1  mil  of  barium  chloride  T.S. 

Assay. — Dissolve  about  1  Gm.  of  Chromium  Trioxide,  accurately  weighed,  in  a  stop- 
pered weighing-bottle,  in  sufficient  distilled  water  to  make  a  volume  of  100  mils.  Mix 
1")  mils  of  this  solution  with  3  mils  of  hydrochloric  acid  and  2  Gm.  of  potassium  iodide 
in  a  glass-stoppered  container,  agitate  the  mixture,  allow  it  to  stand  for  five  minutes, 
then  dilute  it  with  100  mils  of  distilled  water  and  titrate  with  tenth-normal  sodium  thio- 
vulphate  V.S.i  starch  T.S.  being  used  as  indicator.  It  shows  not  less  than  95  per  cent. 
of  ClOa.  Bach  Toil  of  tenth-normal  sodium  t hiosulphate  V.S.  used  corresponds  to 
0.003333  Gm.  of  CrOj.  Bach  gramme  of  Chromium  Trioxide  corresponds  to  not  less 
than  286.0  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — Chromium  trioxide  is  a  powerful  caustic  and  antiseptic; 
it  parte  with  its  combined  oxygen  with  great  facility.  It  is  a 
very  effective  caustic  in  destroying  warty  growths.     It   is  not   used 

internally. 
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POTASSII  DICHROMAS.  U.  S.     Potassium  Dichromate 

For  a  description  of  this  chromium  salt,  see  the  reagents, 
Chapter  LXII. 

Uranium.    U;  238.5 

Uranium  occurs  in  nature  chiefly  in  the  mineral  uraninite  (uranite) 
or  pitch-blende,  U308.  It  may  be  prepared  by  heating  the  oxide  with 
sugar  charcoal  in  the  electric  furnace.  It  is  a  white,  malleable  metal, 
fairly  hard  but  softer  than  steel.  Its  specific  gravity  is  very  high; 
18.7.  In  contact  with  air  it  tarnishes  slowly.  It  is  closely  related 
chemically  to  chromium,  molybdenum,  and  tungsten  and  two  classes 
of  compounds,  i.e.  uranous,  derived  from  the  oxide  U02,  and  uranyl, 
containing  the  divalent  group  U02.  It  is  especially  well  known  be- 
cause of  its  connection  with  radium.  Becquerel,  in  1896,  discovered 
that  pitch-blende  emitted  special  radiations,  capable  of  influencing 
a  photographic  plate,  and  he  attributed  these  properties  to  uranium,  but 
in  1898  and  1899  Madame  Curie  and  her  husband  Professor  Curie 
showed  that  these  properties  were  not  due  to  the  presence  of  uranium 
but  to  another  substance  to  which  they  gave  the  name  radium. 

Uranium  compounds  are  used  in  glass  manufacture  to  produce  a 
greenish-yellow  glass,  known  as  uranium  glass. 

L .  S.  P.  Salt  of  Uranium 

Official  Name  Preparation 

Uranii  Nitras  By    dissolving    the    purified    oxide    from    pitch-blende    in 

nitric  acid 

Unofficial  Salts  of  Uranium 

Name  Preparation 

Uranous  Sulphate,  U(S04)2+4R"20       By  dissolving  uranous  oxide  in  sulphuric  acid 
Uranyl  Acetate,  U02(C2Ha02)2  +         By  dissolving  uranium  oxide  in  30  per  cent,  acetic  acid 

2H20 
Uranyl  Sulphate  (U02)S04  -f-3R"20       By  decomposing  the  nitrate  with  sulphuric  acid 


URANII  NITRAS.     U.  S.     Uranium  Nitrate 
[Uran.  Nit.] 

It  contains  not  less  than  98  per  cent,  of  U02(N03)2+6H20  (502.62) 
(uranyl  nitrate).  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Official  Description. — It  occurs  in  the  form  of  light  yellow  prisms;  somewhat  efflo- 
rescent; radio-active. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  bitter,  astringent  taste.  Aque- 
ous solutions  of  Uranium  Nitrate  are  yellow  and  acid  to  litmus. 

Solubility. — One  Gm.  of  Uranium  Nitrate  dissolves  in  1.2  mils  of  water  at  25°  C. 
(77°  F.) ;  freely  soluble  in  alcohol  or  ether. 

Tests  for  Identity. — Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  20) 
yield,  with  sodium  hydroxide  T.S.  or  ammonia  water,  a  yellow  precipitate  insoluble  in 
an  excess  of  the  reagent  but  soluble  in  ammonium  carbonate  T.S.;  with  ammonium 
sulphide  T.S.  a  dark  brown  precipitate;  and  with  sodium  phosphate  T.S.  a  yellow  pre- 
cipitate. Mix  2  mils  of  the  aqueous  solution  with  an  equal  volutin'  of  sulphuric  acid, 
cool  the  mixture,  and  add  a  crystal  of  ferrous  sulphate;  a  dark  brown  color  appears 
around  the  crystal. 

Impurities  and  Tests  for  Impurities. — Heavy  Afrtali. — An  aqueous  solution  of  the 
salt  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chap- 
ter LXII) . 

Alkaline  Earths. — An  aqueous  solution  of  the  salt  (1  in  20)  remains  clear  after  the 
addition  of  an  equal  volume  of  ammonium  carbonate  T.S. 

Iron,  Manganese,  or  Zinc. — Dilute  3  mils  of  this  mixture  to  10  mils  with  distilled  water 
and  add  10  mils  of  hydrogen  sulphide  T.S.;  no  color  or  precipitate  is  produced. 

Uranous  Compounds. — A  solution  of  1  Gm.  of  Uranium  Nitrate  in  '_'()  mils  of  distilled 
water,  acidulated  with  1  mil  of  diluted  sulphuric  acid,  does  not  completely  decolorise 
0.1  mil  of  tenth-normal  potassium  permanganate  V.S. 
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Sulphate. — An  aqueous  solution  of  the  salt  (1  in  100)  does  not  at  once  produce  a  tur- 
bidity with  barium  chloride  T.S. 

.  Assay. — Dissolve  about  0.4  Gm.  of  the  salt,  accurately  weighed,  in  100  mils  of  dis- 
tilled water,  heat  the  solution  to  boiling,  add  ammonia  water  until  no  further  precipi- 
tate is  produced,  and  allow  the  precipitate  to  settle.  Then  wash  the  precipitate  well 
on  a  filter  with  an  aqueous  solution  of  ammonium  nitrate  (1  in  100),  and  afterwards 
moderately  ignite  it  in  a  platinum  crucible,  with  free  access  of  air,  until  the  weight  is 
constant.  The  urano-uranic  oxide  (U3O8)  so  obtained  corresponds  to  not  less  than 
54.8  per  cent,  of  the  weight  of  the  salt  taken,  which  is  equivalent  to  not  less  than  98 
percent,  of  U02(N03)2  +  6H20. 

Uses. — Use  with  caution.     It  has  been  used  in  the  treatment  of 
diabetes.    The  dose  is  one-sixth  grain  (0.01  Gm.). 
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Manganese — Give  Latin  name,  symbol,  and  atomic  weight.    (See  page  854.) 

How  is  it  found? 

How  many  compounds  does  it  form  with  oxygen? 

Give  their  names  and  chemical  composition. 

What  are  the  tests  for  the  salts  of  manganese? 

Precipitated  manganese  dioxide — What  is  it? 

How  may  the  official  dioxide  be  prepared? 

How  much  per  cent,  of  pure  manganese  dioxide  should  it  contain? 

Does  the  commercial  article  always  contain  this  much? 

How  may  its  quality  be  tested? 

Describe  odor,  taste,  and  chemical  reaction. 

How  may  insoluble  substances  be  detected? 

Soluble  Manganese  Citrate — What  is  its  synonym?     What  is  its  composition? 

Describe  its  appearance,  odor,  taste  and  solubility.     What  are  the  tests  for 

identity  and  purity?    What  are  its  uses  and  the  dose? 
Soluble  manganese  glycerophosphate — What  is  its  composition?    Give  the  syno- 
nym.    Describe  its  appearance,  odor,  taste,  reaction  and  tests  for  identity. 

What  impurities  are  likely  to  be  present  and  how  detected?     What  are  its 

uses  and  dose? 
Manganese  hypophosphite — What  is  the  Latin  title  and  formula  in  symbols? 

Give  the  description,  odor,  taste,  chemical  reaction  and  solubility.    Give  the 

tests  for  identity. 
How  may  the  following  impurities  be  detected? — Carbonate;  phosphate;  sulphate; 

calcium;  arsenic. 
For  what  is  this  salt  used  and  in  what  dose? 
Manganese  sulphate — Give  Latin  name  and  formula  in  symbols. 
Give  Prof.  Diehl's  process  for  making  this  salt. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
Sow  may  the  following  impurities  be  detected? — Iron;  chlorides;  heavy  metals; 

salts  of  alkalies;  zinc.    For  what  is  it  used  medicinally? 
What  is  the  dose? 

Potassium  permanganate — Give  Latin  name. 
Iron — Give  Latin  name,  symbol,  and  atomic  weight. 
With  which  of  the  non-metallic  elements  does  it  not  combine? 
What  compounds  does  it  form  with  oxygen? 

Wli.it  BIB  the  tests  for  iron  salts? 

In  what  forms  is  iron  official? 

Whv  is  wire  often  used  as  the  source  of  iron  in  pharmaceutical  preparations? 

\\  hit  other  forms  of  waste  materia]  or  by-product  is  used  for  official  iron? 

Reduced  iron    <  live  l/itin  Dame. 

Describe  Prof.  Procter's  process  for  making  it. 

How  may  its  quality  !»•  tested'.' 

Describe  appearance,  odor,  taste,  and  chemical  reaction. 

Mow  may  the  following  impurities  lie  detected"     Sulphide;  arsenic. 

For  wh.it  is  it  used  medicinally  and  in  whal  dose? 

Saccharated  ferrous  carbonate — Give  Latin  name.    What  is  the  dose? 

How  is  it  prepared? 
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Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  impurity  of  sulphate  be  detected? 

What  is  the  dose? 

Mass  of  ferrous  carbonate — Give  Latin  name  and  synonym. 

How  is  it  made? 

Why  are  syrup  and  honey  used  in  this  preparation? 

Ferric  chloride — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Is  this  a  ferrous  or  a  ferric  salt? 

What  other  names  are  used  for  this  salt? 

How  is  it  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 
identity. 

What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 

What  are  the  uses  of  this  salt  and  its  dose? 

Ferric  hydroxide  with  magnesium  oxide — Give  the  Latin  title  and  synonyms. 

How  should  it  be  kept  for  use? 

What  are  its  uses? 

Syrup  of  ferrous  iodide — How  much  ferrous  iodide  does  it  contain? 

How  is  it  made?    How  preserved? 

What  is  the  object  of  exposing  this  syrup  to  the  light? 

Describe  its  appearance,  taste  and  chemical  reaction. 

Give  the  specific  gravity  and  test  for  identity. 

How  may  free  iodine  be  detected? 

Describe  the  assay. 

What  is  the  dose,  and  how  should  it  be  taken? 

Ferric  phosphate — What  are  its  synonyms?     How  is  it  made? 

Solution  of  ferric  chloride — Give  Latin  name. 

How  much  anhydrous  ferric  chloride  does  it  contain? 

How  is  it  made? 

If  this  solution  when  finished  has  a  blackish  color,  what  is  indicated?    What  is 
the  remedy? 

If  a  brown  precipitate  occurs  upon  dilution  or  standing,  what  is  indicated?    What 
is  the  remedy? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  state  specific  gravity. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Zinc,  lead,  or  copper;  salts  of 
fixed  alkalies;  nitric  acid;  ferrous  salts;  excess  of  free  hydrochloric  acid. 

What  are  its  chief  uses  and  the  dose? 

Tincture  of  ferric  chloride — Give  Latin  name. 

How  is  this  tincture  prepared? 

What  is  the  object  of  allowing  the  mixture  to  stand  three  months  before  it  is  to 

be  used? 
If  a  brownish-red  precipitate  occurs  upon  diluting  the  solution  of  ferric  chloride, 

what  is  indicated? 
Describe  its  appearance,  odor,  taste,  chemical  reaction.    Give  the  specific  gravity 

and  tests  for  identity. 
How  may  the  presence  of  nitric  acid  be  detected? 
For  what  is  it  used  medicinally  and  in  what  dose? 
Iron  and  ammonium  citrate — -Give  Latin  name. 
By  what  other  names  is  it  known? 
How  is  it  prepared? 

What  is  Lloyd's  modification  of  this  process? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  tartrate  as  an  impurity  be  detected? 
What  is  the  dose? 

Iron  and  quinine  citrate — Give  Latin  name. 
How  is  it  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
Describe  the  assay  for  quinine;  also  for  iron. 
What  is  the  dose? 

Is  this  a  definite  chemical  compound? 
What  other  salt  does  it  closely  resemble? 


896  QUESTIONS 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  teste 

for  identity. 
What  are  its  uses  and  the  dose? 
Ferrous  sulphate — Give  Latin  name,  synonym,  formula  in  symbols,  and  molecular 

weight. 
What  is  the  British  process  for  making  this  salt? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — Heavy  metals;  free  acid. 
What  is  the  popular  name  of  the  impure  ferrous  sulphate? 
How  much  water  of  crystallization  do  the  crystals  contain? 
For  what  is  this  salt  used?    What  is  the  dose? 
Exsiccated  ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 

weight. 
What  other  title  or  name  is  used? 
How  is  it  prepared? 
How  many  parts  of  the  exsiccated  salt  will  one  hundred  parts  of  the  crystallized 

salt  make? 
Granulated  ferrous  sulphate — Give  Latin  name,  synonym,  and  formula  in  symbols. 
Does  this  differ  in  composition  from  "ferri  sulphas"? 
How  is  it  prepared? 

What  is  the  use  of  alcohol  in  this  formula? 

What  advantages  does  this  powder  possess  over  the  ordinary  form  of  crystals? 
Solution  of  iron  and  ammonium  acetate — What  is  the  Latin  name? 
How  is  it  made?    What  is  its  popular  name? 
Describe  appearance,  taste,  odor  and  reaction. 
Why  should  this  solution  be  acid? 
Give  specific  gravity  and  tests  for  identity. 
What  is  the  dose? 

Solution  of  ferric  subsulphate — Give  Latin  name. 
What  synonym  has  this  solution? 
How  much  basic  ferric  sulphate  does  it  contain? 
How  is  it  prepared?    Give  description  and  specific  gravity. 

Describe  appearance,  odor,  taste,  and  chemical  reaction.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Nitric  acid;  ferrous  salt. 
What  are  its  uses  and  the  dose? 

Solution  of  ferric  tersulphate — What  is  the  Latin  name? 
What  sulphate  of  iron  does  this  solution  contain,  and  how  much? 
How  is  it  made? 

Wherein  does  this  solution  differ  from  the  solution  of  ferric  subsulphate? 
Describe  appearance,  odor,  taste,  and  chemical  reaction.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Nitric  acid;  ferrous  salt. 
For  what  is  this  solution  used? 
Ferric  hydroxide  magma — What  is  the  common  name?     How  is  it  made?    What 

are  its  uses? 
Solution  of  ferric  acetate — How  is  it  made?    Give  uses  and  dose. 
Solution  of  albuminate  of  iron — How  is  it  prepared?    What  are  the  uses  and  dose? 
Solution  of  ferric  citrate — What  is  the  official  strength? 
How  is  it  prepared?    Give  uses  and  dose. 

Ferric  glycerophosphate— What  is  its  synonym?    How  may  it  be  made? 
Describe  appearance,  odor,  taste,  reaction,  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected?     For 

what  it  is  used?    Give  the  dose. 
Ferric  hypophosphite — How  may  it  be  prepared?    Describe  its  appearance,  odor, 

taste,  solubility,  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected?    What 

are  its  usee  and  the  dose? 
Solution  of  ferric  hypophosphite — How  is  it.  made'.'    Give  the  use  and  dose. 
FerrOUB  lad  ite     -HOW   may   it    be   made'.'      Describe   its  appearance,   odor,  taste, 

solubility,   and   tests  for  identity.     What    impurities  are  likely  to  be  present 

and  b0W  may  they  lie  detected'.'     What  are  its  uses  and  dose'.' 
Solution  of  ferric  nitrate    -What  is  its  strength?    How  is  it  prepared?    What  are 

its  uses  and  the  dose? 
Solution  of  ferric  oxychloride — How  is  it  prepared?    What  are  its  uses  and  dose? 
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Solution  of  ferric  oxysulphate — How  is  it  prepared? 

Solution  of  peptonate  of  iron — How  is  it  made?     What  special  precautions  are 

necessary?    What  are  its  uses  and  the  dose? 
Solution  of  peptonate  of  iron  and  manganese — How  is  it  prepared?    Give  its  uses 

and  dose. 
Solution  of  ferrous  chloride — What  is  its  synonym?    How  is  it  made?    Give  the 

uses  and  dose. 
Solution  of  ferric  salicylate — How  is  it  prepared? 
How  is  ferric  salicylate  made  soluble?    Give  the  uses  and  its  dose? 
Ferric  pyrophosphate — What  is  the  synonym? 
How  may  it  be  prepared?    Describe  appearance,  odor,  taste,  reaction,  solubility, 

and  tests  for  identity.    If  phosphate  is  present,  how  may  it  be  detected?    Give 

its  uses  and  dose. 
Saccharated  ferric  oxide — Give  the  synonyms.    How  is  it  prepared? 
What  are  its  uses  and  the  dose? 

Chromium — What  is  its  formula  in  symbols?    What  i;<  its  molecular  weight? 
How  does  it  occur  in  nature,  and  whence  is  it  obtained? 
What  compounds  does  it  form  with  oxygen? 
What  are  the  tests  for  chromium  salts? 
Chromium  trioxide — What  is  the  Latin  name? 
What  are  the  synonyms? 
What  is  its  formula  in  symbols? 
How  is  it  obtained? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  impurity  of  sulphuric  acid  be  detected? 
What  are  its  uses? 

Why  should  care  be  used  in  mixing  it  with  deoxidizing  bodies? 
Potassium  dichromate — What  is  the  Latin  official  title? 
Uranium — What  is  its  chemical  symbol  and  molecular  weight?    How  is  it  obtahu  d 

and  what  special  peculiarity  does  the  ore  possess?    To  what  element  is  this 

due? 
Uranium  nitrate — Describe  appearance,  odor,  taste,  solubility  and  tests  for  identity. 

What  impurities  are  likely  to  be  present  and  how  detected?    Give  its  uses 

and  dose. 
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CHAPTER    XLV 
NICKEL,  COBALT,  AND  TIN 

Ni;  58.68.    Co;  58.97.    Sn;  119.0 

None  of  these  metals  nor  any  of  their  compounds  are  consid- 
ered of  sufficient  medicinal  importance  to  give  them  a  place  in  the 
U.  S.  Pharmacopoeia.  Their  salts  are  sometimes  used  medicinally, 
and  several  are  among  the  official  reagents.  Two  of  the  metals, 
nickel  and  tin,  are  important  in  many  respects,  particularly  in  the 
arts. 

Nickel.    Ni;  58.68 

This  metal  has  been  found  in  magnetic  pyrites  in  Pennsylvania, 
but  the  mines  are  now  practically  exhausted;  also  as  arsenic  or  kup- 
fernickel  in  Germany  and  Sweden,  and  as  a  mixed  silicate  called 
garnierite  (or  genthite)  2  (Ni.Mg)  S14O13+2H2O  in  New  Caledonia, 
Nova  Scotia,  and  Norway.  Its  specific  gravity  is  8.9.  It  is  a  white, 
malleable  metal,  and  forms  with  copper  a  valuable  alloy,  known  as 
German  silver.  This  alloy  is  also  used  for  making  coins,  for  plating 
other  metals,  for  manufacturing  scale  pans  and  laboratory  utensils 
and  for  many  other  purposes.  Some  of  the  salts  have  come  into  use 
as  medicines;  the  Latin  name  of  the  metal  is  Niccolum. 

Tests  for  Compounds  of  Nickel 

1.  Ammonium  sulphide  produces  with  a  solution  of  a  nickel  salt  a 
black  precipitate  (sulphide),  insoluble  in  diluted  hydrochloric  acid, 
but  soluble  in  hot  nitric  acid. 

2.  Potassium  or  sodium  hydroxide  produces  with  nickel  salts  pale 
green  precipitates  of  hydroxide  insoluble  in  an  excess. 

3.  Potassium  cyanide  produces  a  green  precipitate  with  a  solution 
of  a  nickel  salt,  soluble  in  an  excess,  but  reprecipitated  by  hydro- 
chloric acid. 

Unofficial  Salts  of  Nickel 

Niccoli  Rromidum,  NiBrg  By  dissolving   nickel   carbonate  in   hydrobromic   acid,   concen- 

Nickel  Bromide  trating,  then  crystallizing 

Niccoli  Oarbonas,  NiCOa  By  heating  nickel  chloride  with  an  alkaline  carbonate  in  sealed 

Nickel  Carbonate  tubes  and  collecting  the  powder 

Niccoli  Chloridum,  NiCla  By  heating  nickel  filings  to  low  redness  in  a  stream  of  chlorine 

Nickel  Chloride 

Nicroli  Cyanidum,  Ni(CN)2  By  adding  to  a  solution  of  potassium  cyanide  a  solution  of  any 

Nickel  Cyanide  nickel   salt  in  slight  excess  and  collecting  the  precipitate 

Nickeloua  Oxide,  NiO  By  heating  the  nitrate  or  hydroxide 

Nickelio  <>xic|e,  N'i2*>3  Formed  by  the  action  of  a  hypochlorite  on  a  nickel  salt 

Niccoli  Sulphas,  N1BO4  I-7H2O  By  dissolving  pure  nickel  carbonate  in  diluted  sulphuric  acid, 

Nickel  Sulphate  concentrating  the  solution,  then  crystallizing 

Nickel  Sulphide,  NiS  By  adding  alkali  sulphides  to  solutions  of  soluble  salts  of  nickel 

Cobalt.  Co;  58.97 
This  metal  is  usually  found  associated  with  arsenical  ores  in  cobaltife, 
CoASs.CoSa,  and  smaltite,  CoAs2.  It  is  white,  tough,  and  brittle, 
unalterable  in  the  air,  and  strongly  magnetic.  Sp.  gr.  8.5.  It  forms 
two  classes  of  salts,  cobaltous  and  cobaltic,  Dl  this  respect  resembling 
iron.  The  native  ore  skiilltriidite,  OoAfla,  and  other  cobalt  minerals 
containing  arsenic,  are  often  sold  in  commerce  under  the  name  of  fly- 
896 


NICKEL,  COBALT,  AND  TIN  899 

stone.  It  is  used  as  a  fly-poison  by  breaking  it  into  small  fragments 
and  mixing  them  with  sweetened  water.  The  chloride  and  sulphocya- 
nate  have  been  used  to  make  barometer  paper,  by  dipping  ordinary 
white  paper  into  a  solution  and  drying  it;  when  dry  the  color  is  blue, 
but  an  increase  of  moisture  in  the  air  changes  the  color  to  pink.  Salts 
of  cobalt  are  used  to  give  glass  a  blue  color. 

Cobaltous  chloride  is  used  officially  as  a  reagent  (see  Chapter 
LXII).  No  other  salts  are  official,  and  none  of  the  unofficial  salts  are 
of  pharmaceutical  interest. 

Tests  for  Salts  of  Cobalt 

1.  Ammonium  sulphide  produces  in  a  solution  of  a  cobaltous  salt  a 
black  precipitate  (sulphide),  insoluble  in  diluted  hydrochloric  acid. 

2.  Solution  of  potassium  hydroxide  produces  with  a  solution  of  a 
cobaltous  salt  a  blue  precipitate,  changing  by  heat  first  to  a  violet 
and  subsequently  to  a  red  color. 

3.  Potassium  cyanide  produces  a  yellowish-brown  precipitate,  sol- 
uble in  an  excess;  the  clear  solution  after  being  boiled  does  not  afford 
a  precipitate  with  hydrochloric  acid  (difference  from  nickel  salts). 

Tin.    Sn;  119.0 

The  sulphide  and  oxide  (cassiterite  or  tinstone,  Sn02)  are  the  forms 
in  which  tin  is  usually  found.  Tin  is  a  valuable  white  metal,  of  a 
silvery  color,  which,  when  bent,  emits  a  peculiar  crackling  sound, 
termed  the  "cry  of  tin."  Its  specific  gravity  is  7.25.  It  forms  two 
classes  of  compounds,  called  stannous  and  stannic  salts.  These  are 
not  used  to  any  extent  in  medicine  or  pharmacy,  but  are  of  great 
importance  in  the  arts.  (Stannous  chloride  is  used  officially  in  the 
arsenic  test.  See  Test  No.  1,  Chapter  LXII.) 
Tests  for  Compounds  of  Tin 

1.  Potassium  or  sodium  hydroxide  produces  in  a  solution  of  a  salt 
of  tin  a  white  precipitate  (hydroxide),  soluble  in  an  excess. 

2.  Ammonia  water  produces  a  white  precipitate  (hydroxide)  with 
a  solution  of  a  stannous  salt,  nearly  insoluble  in  an  excess.  The 
same  reagent  with  a  stannic  salt  produces  a  similar  white  precipitate 
(hydroxide),  slightly  soluble  in  an  excess. 

3.  Ammonium  sulphide  produces  in  solutions  of  stannous  salts  a 
brownish-black  precipitate,  soluble  in  an  excess  (if  an  excess  of  sul- 
phur be  present  in  the  reagent).  The  yellow  sulphide  is  precipitated 
from  this  solution  on  the  addition  of  an  acid.  Ammonium  sulphide 
with  stannic  salts  produces  a  yellow  precipitate,  soluble  in  an  excess. 

4.  Mercuric  chloride  in  contact  with  stannous  salts  is  reduced  to 
mercurous  chloride  or  metallic  mercury;  no  change  occurs  when  it  is 
added  to  stannic  salts. 

Unofficial  Salts  of  Tin 

Stanni  Chloridum,  R11CI2  +2H2O  By  dissolving  tin  in  hot  hydrochloric  acid 

Stannous  Chloride  (tin  salt) 

Stanni  Hydroxidum.  Sn(0H)2  By  the  action  of  sodium  carbonate  on  a  solution  of 

Stannous  Hydroxide  stannous  chloride 

Stanni  Sulphidum,  Snfl  By    passing  hydrogen  sulphide  gas  into  a  solution  of 

Stannous  Sulphide  stannic  chloride 

Sodii  Stannas,  NagSnOa  By  boiling  tin  ore  with  solution  of  sodium  hydroxide 

Sodium  Stannate 

Acidum  Stannicum,  H2S11O3  By  precipitating  a  solution   of  an   alkaline  stannate 

Stannic  Acid  with  an  arid 

Acidum  Metastannicum,  HinSnsOis  By  acting  on  tin  with  nitric  acid 

Metastannio  Acid 


CHAPTER    XLVI 
LEAD,   COPPER,   SILVER,   AND   MERCURY 

Pb;  207.10.    Cu;  63.57.    Ag   107.88.    Hg;  200.6 

This  group  embraces  four  well-known  metals,  which  furnish  com- 
pounds of  great  value  as  medicines.  They  are  allied  to  one  another 
chemically,  although  they  differ  greatly  in  their  physical  properties. 

Lead.    Pb;  207.10 

Lead  is  obtained  from  the  native  sulphide,  galena,  or  galenite  by 
roasting  in  a  reverberatory  furnace.  It  is  often  associated  with  silver. 
It  is  a  heavy,  soft,  ductile,  bluish  metal,  with  a  specific  gravity  of  11.37. 
It  melts  at  334°  C.  (633.2°  F.).  Lead  forms  five  compounds  with 
oxygen:  1.  Suboxide,  Pb20.  2.  Monoxide,  PbO.  3.  Sesquioxide,  Pb203. 
4.  Dioxide,  Pb02.    5.  Triplumbic  tetroxide,  Pb304. 

Tests  for  Compounds  of  Lead 

1.  Hydrogen  sulphide  or  ammonium  sulphide  precipitates  the  in- 
soluble black  sulphide  from  salts  of  lead. 

2.  Sulphuric  acid  or  a  sulphate  causes  the  precipitation  of  the  white 
sulphate,  insoluble  in  nitric  acid. 

3.  The  alkaline  carbonates  (sodium,  potassium,  and  ammonium) 
precipitate  lead  carbonate,  insoluble  in  an  excess. 

Poisonous  Properties  of  Lead  and  its  Compounds 

Pure  water  dissolves  appreciable  quantities  of  lead  through  the 
formation  of  a  slightly  soluble  hydroxide  or  carbonate.  If  traces  of 
sulphates  or  chlorides  are  present  in  the  water,  an  insoluble  coating  is 
formed  on  the  surface  of  the  metal,  which  protects  it  from  further 
decomposition.  Lead  pipes  and  lead  tanks  for  containing  drinking 
water  should  be  used  with  care  (see  U.  S.  Dispensatory,  19th  edition, 
page  976). 

U.  S.  P.  Salts  and  Solutions  of  Lead 

Official  Name  Preparation 

Plumbi  Acetas  Made  by  treating  lead  oxide  with  acetic  acid,  evaporating, 

and  crystallizing 
Liquor  Plumbi  Subacetatis  By  boiling  aqueous  solution  of  lead  acetate  with  lead  oxide 

Plumbi  Subacetatis  Dilutus  By  diluting  40  Gm.  of  solution  of  lead  subacetate  with  900 

Gm.  of  distilled  water 
Plumbi  Oxidum  By  roasting  lead  ore  in  reverberatory  furnaces 

N.  F.  Salts  of  Lead 

Plumbi  Carbonas  By  subjecting    metallic    lorn!    to    fumes   of   acetic   acid    nnd 

afterward  to  carbon  dioxide  from  decaying  vegetable 
matter 

[odidum  By  double  decomposition  between   lead  nitrate  and  potas- 

sium iodide 

Oxidum  Uubrum  By  carefully  heating  litharge  to  about  450°  C.  (842°  F.) 

Unofficial  Salts  and  Preparations  of  Lead 

Plumbi  Bromidum,  PbP>r2  By  winking  separate  Mlutiom  "f  I-  hI  aoetkte  and  potassium 

Lead  Bromide  bromide,  mixing  them,  end  collecting  the  precipitate 

Plumbi  Chloiidum,   I'bCIa  By  dissolving  lead  acetate  in  water  ami  adding  hydrochloric 

i   Chloride  add,   then  collecting  the  precipitate 

Plumbi  < ihlorja,  !'b(C102)a  By    making   separate   solutions   of   lead    nitrate   and   neutral 

Lead  Chlorite  calcium  chlorite,  mixing  them,  and  collecting  the  precipi- 

tate 
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Unofficial  Salts  and  Preparations  of  Lead — Continued 

Plumbi  Chromaa,  PbCr04  By  making  separate  solutions  of  lead  nitrate  and  potassium 

Lead  Chromate  dichromate,  mixing  them,  and  collecting  the  preripitate 

Plumbi  Dioxidum,  PbOa  By  treating  red  lead  with  diluted  nitric  acid  and   collecting 

Lead  Dioxide  the^nsoluble  powder 

Plumbi  Hydroxidum  By  mixing  solutions  of  lead  acetate  and  sodium  hydroxide 

Lead  Hydroxide  and  collecting  the  precipitate 

Plumbi  Nitras  By  treating  lead  oxide  with  diluted  nitric  acid,  evaporating 

Lead  Nitrate  and  crystallizing 

Plumbi  Saccharas  By  saturating   a   solution   of   saccharic   acid   in   water   with 

Lead  Saccharate  freshly   precipitated   lead   carbonate  gradually  added 

Plumbi  Sulphas,  PbSO*  By  dissolving  lead  nitrate  in  water  and   adding  sulphurio 

Lead  Sulphate  acid,  then  collecting  the  precipitate 

Plumbi  Tannas  By  adding  a  solution  of  tannin  to  a  solution  of  lead  acetate 

Lead  Tannate  and  collecting  the  precipitate 

PLUMBI  ACETAS.    U.S.      Lead  Acetate 

[Plumb.  Acet. — Sugar  of  Lead] 

It  contains  not  less  than  85.31  per  cent,  nor  more  than  89.57  per  cent, 
of  anhydrous  lead  acetate,  corresponding  to  not  less  than  99.5  per  cent, 
of  the  crystallized  salt  [Pb(C2H302)2+3H20  =  379.20].  Preserve  it  in 
well-closed  containers. 

Preparation. — This  important  salt  is  made  by  adding  lead  oxide 
to  acetic  acid  and  gently  heating  the  mixture  until  combination  takes 
place. 

PbO  +  2HC2H302  =  Pb(C2H302)2  +  H20 

Lead  Oxide         Acetic  Acid  Lead  Acetate  Water 

The  commercial  salt  is  unfit  for  pharmaceutical  uses;  it  is  not  ex- 
pected to  be  pure,  and  usually  contains  both  carbonate  and  oxide. 
The  official  salt  is  thus  described: 

Official  Description. — It  occurs  as  colorless,  shining,  transparent,  monoclinic  prisms 
or  plates,  or  as  heavy,  white,  crystalline  masses,  or  granular  crystals;  efflorescent,  and 
absorbing  carbon  dioxide  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Having  a  faintly  acetous  odor,  and  a  sweetish,  astrin- 
gent, afterwards  metallic  taste.  An  aqueous  solution  of  Lead  Acetate  (1  in  10)  is  slightly 
alkaline  to  litmus. 

Solubility. — One  Gm.  of  Lead  Acetate  dissolves  in  1.4  mils  of  water,  and  in  38  mils 
of  alcohol  at  25°  C.  (77°  F.);  also  in  about  0.5  mil  of  boiling  water;  freely  soluble  in 
glycerin. 

Tests  for  Identity.— When  heated  to  40°  C.  (104°  F.)  the  salt  loses  its  water  of  crys- 
tallization. When  heated  rapidly  to  75°  C.  (167°  F.),  it  fuses  in  its  water  of  crystalliza- 
tion, and  at  a  temperature  above  280°  C.  (536°  F.)  it  finally  decomposes,  leaving  a  resi- 
due of  finely  divided  metallic  lead  mixed  with  lead  oxide. 

Separate  portions  of  an  aqueous  solution  (1  in  10)  yield  a  black  precipitate  with  hydro- 
gen sulphide  T.S.,  a  yellow  precipitate  with  potassium  iodide  T.S-,  and  a  white  precipi- 
tate with  diluted  sulphuric  acid. 

Add  0.1  Gm.  of  the  salt  to  a  mixture  of  1  mil  of  sulphuric  acid  and  1  mil  of  alcohol 
and  warm  the  mixture ;  ethyl  acetate  is  formed,  recognizable  by  its  odor. 

Impurities  and  Tests  for  Impurities. — Carbonate. — A  solution  of  the  salt  (1  in  10), 
prepared  with  distilled  water  which  has  been  recently  boiled,  is  clear,  or  only  slightly 
opalescent  and 

Iron  or  Copper. — Yields  with  potassium  ferrocyanide  T.S.  a  precipitate  which  is 
not  perceptibly  blue  or  red. 

Assay. — Dissolve  about  5  Gm.  of  Lead  Acetate,  accurately  weighed,  in  sufficient 
recently  boiled  distilled  water  to  make  exactly  100  mils  of  solution.  Mix  10  mils  of  this 
solution  with  50  mils  of  tenth-normal  oxalic  acid  V.S.  in  a  200-mil  measuring  flask, 
agitate  the  mixture  thoroughly  for  five  minutes,  then  fill  the  Mask  to  the  mark  with 
distilled  water;  filter,  and  titrate  100  mils  of  the  filtrate  (representing  one-twentieth 
of  the  amount  of  Lead  Acetate  originally  taken)  with  tenth-normal  potassium  per- 
manganate V.S.,  the  filtrate  being  previouslv  acidulated  with  10  mils  of  sulphuric  acid 
and  warmed  to  80°  C.  (176°  F.).  It  shows  not  less  than  85.31  per  cent,  nor  more  than 
89.57  per  cent,  of  Pb(C2H302)2.  Each  mil  of  tenth-normal  oxalic  acid  V.S.  used  corre- 
sponds to  0.016257  Gm.  of  Pb(C2H302)2.  Each  gramme  of  Lead  Acetate  .•orrcsponds 
to  not  less  than  52.5  mils  nor  more  than  55.1  mils  of  tenth-normal  oxalic  acid  \  .S. 

U.  S.  P.  Preparation. — Liquor  Plumbi  Subacetatis. 

N.  F.  Preparations. — Liquor  Alumini  Acetatis;  Lotio  Plumbi  et  Opii;  Pilulse 
Opii  et  Plumbi. 
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Uses. — Load  acetate  is  a  valuable  astringent  and  sedative;  it  is 
used  both  internally  and  externally.  The  dose  is  from  one  to  three 
grains  (0.065  to  0.2  Gm.).  Its  solution  in  water  is  usually  turbid,  due 
to  the  formation  of  a  trace  of  carbonate  through  the  carbonic  acid 
present  in  the  water;  diluted  acetic  acid  dissolves  this  precipitate. 


LIQUOR  PLUMBI  SUBACETATIS.  U.  S.     Solution  of  Lead  Subacetate 
[Liq.   Plumb.   Subacet. — Goulard's  Extract] 

An  aqueous  solution  containing  lead  subacetate,  approximately 
Pb20(CH3.COO)2  =  548.25,  corresponding  to  not  less  than  18  per  cent, 
of  Pb.    Preserve  the  Solution  in  well-stoppered  bottles. 

Metric  Old  form 

*Lead  Acetate 1 80  Qm.  3  oz.  av.  313  gr. 

Lead  Oxide,  finely  powdered 110  Qm.  2  oz.  av.  118  gr. 

Distilled  Water,  "a  sufficient  quantity, 


To  make    1000  Qm.  l  pint 

Dissolve  the  lead  acetate  in  700  mils  [old  form  about  ll^  A-  oz.] 
of  boiling  distilled  water  and  add  the  solution  slowly  and  in  portions 
to  the  lead  oxide,  which  has  previously  been  rubbed  to  a  smooth  paste 
with  100  mils  [old  form  about  V/i  fl.  oz.]  of  distilled  water,  and  place 
in  a  porcelain  dish  of  about  1000  mils  [old  form  1  pint]  capacity.  Boil 
this  mixture  during  half  an  hour  with  occasional  stirring,  adding 
distilled  water  as  required  to  maintain  about  the  original  volume. 
Finally,  when  cool,  filter  the  solution,  protecting  it  as  much  as  possible 
from  the  air,  and  add  sufficient  distilled  water,  which  has  previously 
been  boiled  and  cooled,  to  make  the  finished  product  weigh  1000  Gm. 
[or  measure,  old  form  1  pint]. 

The  object  of  this  process  is  to  furnish  a  concentrated  solution  of  a 
lead  compound  containing  a  small  proportion  of  acetic  acid.  The 
"subacetate"  is  not  a  definite  salt,  but  as  found  in  the  official  solu- 
tion it  is  a  mixture  of  oxyacetates,  produced  by  boiling  the  normal 
in  water  in  contact  with  the  oxide. 

3PbO  4-  3Pb(C2H3Oa)2  =  Pb30(C2H302)4  +  Pb302(C2H302)2 

Lead  <>\i>li-  Lead  Acetate  Lead  Oxyacetates 

The  solution  is  being  prepared  on  n  large  scale  by  simply  mixing  the 
solution  of  lead  acetate  with  the  lead  oxide  and  frequently  agitating 
the  mixture  without  heat. 

After  several  days  the  clear  portion  is  decanted  and  standardized 
by  assay. 

Official  Inscription.    -A  dear,  colorless  liquid.     On  exposure  to  the  air  it  absorbs 
carbon  dioxide,  which  causes  the  formation  <>f  :i  white  precipitate. 
Odor,  Taste,  and  Reaction.     Odorless  and  having  a  very  sunt,  astringent  taste.    It 

fa  :  1 1  k :  1 1  i  1 1  <  •  In  litmus  bul   t  i<  >  t   to  phent  >l|  .lit  lwilrin. 

Specific  Gravity.— About  1.246  at  26°  C.  (77°  P.). 

Tests  for  Identity.  Distinction  from  Normal  Lead  Acetate. — When  Solution  of  Lead 
Subacetate  is  added  to  :i  solution  of  acacia,  it  produces  a  dense  white  precipitate. 

irate  portions  "f  Solution  of  Lead  Subacetate,  diluted  with  !••  volumes  <>f  recently 
boiled  distilled  water,  yield  a  black  precipitate  with  hydrogen  sulphide  T.S.,  a  yellow 
precipitate  with  potassium  iodide  T.S.,  ami  a  white  precipitate  with  diluted  sulphuric 
ad  l 
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Impurities  and  Tests  for  Impurities.— Iron  or  Copper.— Solution  of  Lead  Bubacetate 
yields  with  potassium  ferrocyanide  T.S.  a  precipitate  which  is  not  perceptibly  blue 
or  red. 

Assay. — Transfer  about  1.5  Gm.  of  Solution  of  Lead  Bubacetate,  accurately  weighed, 
to  a  200-mil  measuring  flask,  dilute  with  50  mils  of  recently  boiled  distilled  water, 
then  add  50  mils  of  tenth-normal  oxalic  acid  V.S.,  agitate  the  mixture  thoroughly  f<r 
five  minutes,  fill  to  the  mark  with  distilled  water,  and  filter,  rejecting  the  first  20  mil.-, 
of  the  filtrate.  Add  5  mils  of  sulphuric  acid  to  100  mils  of  the  filtrate  (representing  one- 
half  of  the  amount  of  Solution  of  Lead  Subacetate  originally  taken),  warm  to  about 
70°  C.  (158?  F.)  and  titrate  with  tenth-normal  potassium  permanganate  VJB.  It  shows 
not  less  than  18  per  cent,  of  Pb.  Each  mil  of  tenth-normal  oxalic  acid  V.8.  used  corre- 
sponds to  0.010355  Gm.  of  Pb.  Each  gramme  of  Solution  of  Lead  Subacetate  corre- 
sponds to  not  less  than  17.4  mils  of  tenth-normal  oxalic  acid  V.S. 

U.  S.  P.  Preparation. — Liquor  riumbi  Subacetatis  Dilutus. 

N.  F.  Preparations. — Ceratum  Plumbi  Subacetatis;  Mistura  Adstringons. 

Uses. — This  solution,  which  is  frequently  termed  Goulard's  Extract, 
is  sedative  and  astringent;  it  is  employed  externally  as  an  application 
to  inflamed  surfaces. 


LIQUOR    PLUMBI    SUBACETATIS    DILUTUS.    U.S.      Diluted    Solution 

of  Lead   Subacetate 
[Liq.   Plumb.  Subacet.  Dil. — Lead  Water] 

Metric  Old  form 

*So!ution  of  Lead  Subacetate , 40  Gm.  l  fl.  oz.  20  min. 

Distilled  Water,  a  sufficient  quantity, 


To  make    1000  Gm.  2  pints 

Mix  the  solution  of  lead  subacetate  with  enough  distilled  water, 
previously  boiled  and  cooled,  to  make  the  product  weigh  1000  Gm. 
[or  measure,  old  form  2  pints].  This  preparation  must  be  preserved  in 
small,  well-filled  and  tightly  stoppered  bottles. 

This  solution  will  be  opalescent,  through  the  formation  of  a  trace 
of  carbonate,  if  the  distilled  water  used  has  not  been  recently  boiled 
and  cooled,  the  object  of  which  is  to  deprive  the  water  of  carbonic 
acid  gas.  The  addition  of  a  few  drops  of  acetic  acid  clears  the  solu- 
tion by  dissolving  the  precipitate;  but,  as  many  serious  errors  have 
occurred  through  the  internal  use  of  lead  water  in  mistake  for  lime 
water,  it  is  a  good  practice  to  dispense  lead  water  in  a  slightly 
opalescent  condition  and  lime  water  always  as  a  transparent  liquid, 
and,  as  an  additional  safeguard,  to  use  blue  poison  bottles  for  the 
lead  water. 

Uses. — Lead  water  is  used  as  a  soothing  application  to  inflamed 
surfaces. 


PLUMBI  OXIDUM.  U.S.     Lead  Oxide 
[Plumb.  Oxid. — Litharge] 

It  contains,  when  freshly  ignited,  not  less  than  06  per  cent,  of  PbO 
(223.10).    Preserve  it  in  well-closed  containers. 

Preparation  .—Litharge  is  lead  oxide  which  has  been  rendered 
semicrystalline  by  incomplete  fusion.  Almost  all  the  litharge  of 
commerce  is  obtained  as  a  secondary  product  in  the  process  for  extract- 
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ing  silver  from  argentiferous  galenite.  After  extracting  the  lead  from 
the  ore,  the  alloy  is  calcined  in  the  open  air,  whereby  the  lead  becomes 
oxidized,  and  by  fusion  passes  into  the  state  of  litharge,  while  the 
silver  remains  unchanged.      Litharge  is  officially  described  as  follows: 

Official  Description. — It  occurs  as  a  heavy,  yellowish  or  reddish-yellow  powder,  or  in 
minute  scales.     On  exposure  to  the  air  it  slowly  absorbs  moisture  and  carbon  dioxide. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste.  It  imparts  a  faintly  alkaline 
reaction  to  water. 

Solubility. — Lead  Oxide  is  almost  insoluble  in  water,  insoluble  in  alcohol;  dissolved 
by  acetic  or  diluted  nitric  acid,  and  by  warm  solutions, of  the  fixed  alkali  hydroxides. 

*  Tests  for  Identity. — When  heated,  the  Oxide  becomes  darker  in  color,  but  assumes 
its  original  color  on  cooling;  it  fuses  at  a  red  heat.  When  heated  in  contact  with  char- 
coal, it  is  reduced  to  metallic  lead. 

A  solution  of  the  Oxide  in  diluted  nitric  acid  (1  in  10)  is  colorless,  and,  when  nearly 
neutralized  by  ammonia  water,  separate  portions  yield  with  hydrogen  sulphide  T.S. 
a  black  precipitate,  with  potassium  iodide  T.S.  a  yellow  precipitate,  and  with  diluted 
sulphuric  acid  a  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Shake  5  Gm.'of  the  Oxide  in  a  small  flask  with 
5  mils  of  distilled  water,  and  add  20  mils  of  acetic  acid.  Boil  the  mixture  for  a  few 
minutes,  filter  it,  wash  the  insoluble  residue  well  with  diluted  acetic  acid,  and  dry  it  at 
110°  C.  (230°  F.) ;  it  weighs  not  more  than  0.15  Gm. 

Carbonate  and  Moisture. — When  strongly  heated  in  a  porcelain  crucible,  the  Oxide 
loses  not  more  than  4  per  cent,  of  its  weight. 

Assay. — Dissolve  about  0.4  Gm.  of  freshly  ignited  Lead  Oxide,  accurately  weighed, 
in  4  mils  of  acetic  acid  and  25  mils  of  recently  boiled  distilled  water,  in  a  200-mil  grad- 
uated flask,  and  mix  the  solution  with  50  mils  of  tenth-normal  oxalic  acid  V.S.  Fill 
the  flask  to  the  mark  with  distilled  water,  mix  well,  filter  through  a  dry  filter  into  a 
dry  flask,  rejecting  the  first  20  mils  of  filtrate,  and  titrate  100  mils  of  the  filtrate  (repre- 
senting one-half  of  the  amount  of  Lead  Oxide  originally  taken)  with  tenth-normal  po- 
tassium permanganate  V.S.,  the  filtrate  being  previously  acidulated  with  20  mils  of 
diluted  sulphuric  acid  and  warmed  to  80°  G.  (176°  F.).  It  shows  not  less  than  96  per 
cent,  of  PbO.  Each  mil  of  tenth-normal  oxalic  acid  V.S.  corresponds  to  0.011155  Gm. 
of  PbO.  Each  gramme  of  Lead  Oxide,  after  ignition,  corresponds  to  not  less  than  86.1 
mils  of  tenth-normal  oxalic  acid  V.S. 

U.  S.  P.  Preparations. — Emplastrum  Plumbi;  Liquor  Plumbi  Subacetatis. 
Uses. — Lead  Oxide  is  used  in  making  lead  plaster  (see  Part  V). 


PLUMBI  CARBONAS.  N.  F.     Lead  Carbonate 
[Plumb.  Carb. — White  Lead] 

A  mixture  of  lead  carbonate  and  hydroxide  [approximately  (PbC03)a 
Pb(OH)2  =  775.32]. 

Preparation. — It  is  largely  prepared  by  what  is  known  as  the 
Dutch  process  in  which  coils  of  lead  are  placed  in  earthenware  pots, 
the  lead  being  supported  on  ledges  above  crude  pyroligneous  acid  or 
vinegar.  The  pots  are  perforated  just  above  the  vinegar  but  below 
the  lead.  These  pots  are  then  placed  in  stacks  and  covered  with 
manure  or  decaying  vegetable  matter  which  liberates  heat  and  C02 
during  decomposition.  Basic  lead  acetate  is  first  formed  and  this  is 
6lo\vly  converted  into  the  carbonate.  Other  processes  are  used,  but, 
in  principle,  they  are  practically  identical  with  that  outlined  above. 

Official  Description. — It  occurs  as  a  heavy,  white,  opaque  powder,  or  as  a  pulverulent 

: lermanent  in  the  air. 
Odor  and  Taste. — Without  odor  or  taste. 

Solubility,  insoluble  in  water  i>r  alcohol,  but  dissolved  by  acetic  acid  or  diluted 
nitric  acid,  with  effervescence. 

Tests  for  Identity.      When  strongly  heated  it  turns  yellow  without  charring,  and  when 

m  contact  with  charcoal  it  is  reduced  to  metallic  lead. 
Dissolve  2  Qm.  of  Lead  Carbonate  in  a  mixture  of  2.5  mils  of  nitric  arid  and  40  mils 
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of  distilled  water;  not  more  than  0.01  Cm.  of  residue  remains.  Separate  portions  of 
this  solution  yield  a  black  precipitate  with  hydrogen  sulphide  T.S.;  a  yellow  precipi- 
tate with  potassium  iodide  T.S.;  and  a  white  precipitate  with  diluted  sulphuric  acid. 

Impurities  and  Tests  for  Impurities.— On  completely  precipitating  10  mils  of  the 
solution  prepared  for  the  above  tests  with  hydrogen  sulphide,  the  filtrate,  on  evapora- 
tion, leaves  not  more  than  0.01  Gm.  of  residue. 

Ignite  1  Gm.  of  Lead  Carbonate  in  a  porcelain  crucible;  it  leaves  a  residue  of  lead 
oxide  weighing  not  less  than  0.83  Gm. 

N.  F.  Preparation. — Liquor  Gutta  Perchae. 


PLUMBI  IODIDUM.  N.  F.      Lead  Iodide 
(U.S.P.  VIII) 

[Plumb.  Iod.] 

It  contains  not  less  than  99  per  cent,  of  Pbl2  (460.94).  Preserve  it 
in  well-closed  containers,  protected  from  light. 

Preparation. — This  iodide  may  be  made  by  a  formerly  official 
British  process : 

Take  of  lead  nitrate  and  potassium  iodide,  each,  4  oz.  av. ;  dis- 
tilled water,  a  sufficiency.  Dissolve  the  lead  nitrate  by  the  aid  of 
heat,  in  a  pint  and  a  half,  and  the  potassium  iodide  in  half  a  pint, 
of  the  water,  and  mix  the  solutions.  Collect  the  precipitate  on  a  fil- 
ter, wash  it  with  distilled  water,  and  dry  it  at  a  gentle  heat. 

This  is  an  instance  of  double  decomposition,  lead  iodide  and  potas- 
sium nitrate  being  formed.  The  nitrate  is  preferred  to  the  acetate, 
because  lead  iodide  is  more  soluble  in  solution  of  potassium  acetate 
than  in  that  of  potassium  nitrate. 

2KI  +  Pb(N03)2  =  Pbl2  +  2KN03 

Potassium       Lead  Nitrate  Lead  Potassium 

Iodide  Iodide  Nitrate 

Official  Description. — It  occurs  as  a  heavy,  bright  yellow  powder;  permanent  in  the 
air. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. — One  gramme  dissolves  in  about  1300  mils  of  water  at  25°  C.  (77°  F.) 
and  in  about  200  mils  of  boiling  water,  separating  from  the  latter  solution  on  cooling 
in  brilliant,  golden-yellow  crystalline  laminae;  very  slightly  soluble  in  alcohol;  soluble, 
without  color,  in  solutions  of  the  fixed  alkalies,  in  concentrated  solutions  of  the  alkali 
acetates,  of  potassium  iodide,  and  of  sodium  thiosulphate,  and  in  a  hot  solution  of  am- 
monium chloride. 

Tests  for  Identity. — When  moderately  heated,  the  salt  fuses  to  a  thick,  reddish- 
brown  liquid,  which  congeals,  on  cooling,  to  a  yellow,  crystalline  mass.  At  a  higher 
temperature  it  is  decomposed,  with  the  evolution  of  violet  vapors  of  iodine,  leaving  a 
lemon-yellow  residue  of  lead  oxyiodide. 

Impurities  and  Tests  for  Impurities. — Chromate  and  Other  Insoluble  Foreign  Salts. — 
Triturate  1  Gm.  of  the  salt  with  2  Gm.  of  ammonium  chloride  and  2  mils  of  distilied 
water;  a  nearly  white  mixture  results.  Transfer  this  to  a  test  tube,  and  heat  in  a  water 
bath  for  a  few  minutes;  a  clear,  almost  colorless  solution  is  formed.  On  cooling  this 
solution,  a  solid  mass  of  nearly  colorless,  fine,  silky  crystals  is  produced,  and  on  adding 
water  or  diluted  sulphuric  acid  to  this  mass,  yellow  Lead  Iodide  separate. 

Nitrate. — Add  0.1  Gm.  of  the  salt  to  5  mils  of  distilled  water,  and  heat  the  mixture 
until  it  boils;  cool  the  liquid  and  filter  it  into  a  test  tube  of  about  40  mils  capacity,  then 
add  5  mils  of  sodium  hydroxide  T.S.  and  about  0.2  Gm.  of  aluminum  wire;  insert  in 
the  upper  portion  of  the  test  tube  a  pledget  of  purified  cotton,  and  over  the  mouth 
place  a  piece  of  moistened  red  litmus  paper  and  then  heat  the  tube  on  a  water  bath 
during  fifteen  minutes;  no  blue  coloration  of  the  paper  will  be  discernible. 

Acetate. — Boil  1.5  Gm.  of  Lead  Iodide  for  a  few  minutes  with  15  mils  of  distilled 
water,  cool  and  filter.  To  5  mils  of  the  filtrate  add  a  slight  excess  of  silver  nitrate  T.S. , 
then  a  slight  excess  of  hydrochloric  acid  and  filter.  Neutralize  the  filtrate  with  am- 
monia water  and  add  a  drop  of  ferric  chloride  T.S.     No  red  color  is  produced. 

To  another  5-mil  portion  of  the  filtrate  add  an  excess  of  hydrogen  sulphide  T.S., 
filter,  evaporate  to  dryness  and  ignite;  not  more  than  0.002  Gm.  of  residue  remains. 
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N.  F.  Preparation. — L'nguentum  Plumbi  Iodidi. 

Uses. — Lead  iodide  may  be  given  internally  for  glandular  swelling, 
in  doses  of  one  to  three  grains  (0.065  to  0.2  Gm.),  but  it  is  principally 
used  externally  in  the  form  of  a  10  per  cent,  ointment  for  glandular 
enlargements. 


PLUMBI  OXIDUM  RUBRUM.  N.  F.      Red  Oxide  of  Lead 
[Plumb.   Oxid.   Rub. — Red  Lead] 

Lead  orthoplumbate  (Pb2Pb04  =  685.3)  usually  with  some  uncon- 
verted lead  monoxide  (PbO),  corresponding  to  not  less  than  31  per 
cent,  of  lead  dioxide  (Pb02). 

Preparation. — By  carefully  heating  litharge  (PbO)  in  a  rcverbera- 
tory  or  muffle  furnace  at  about  450°  C.  (842°  F.)  so  that  it  does  not 
melt,  this  oxide  is  formed.  It  is  also  prepared  by  heating  litharge 
with  potassium  chlorate  in  an  oxidizing  flame  to  a  dark  red  heat. 

O^iclal  Description. — It  occurs  as  a  heavy,  orange-red  powder.  On  exposure  to  the 
air  it  slowly  absorbs  moisture  and  carbon  dioxide. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. — Almost  insoluble  in  water,  insoluble  in  alcohol,  but  dissolved  by  an 
excess  of  glacial  acetic  acid;  also  dissolved  by  lactic  acid  with  the  evolution  of  carbon 
dioxide  and  the  odor  of  acetaldehyde. 

Tests  for  Identity. — When  heated  in  a  porcelain  crucible,  Red  Oxide  of  Lead  at  first 
changes  color  from  red  to  a  violet  and  then  to  a  blackish  tint,  and  regains  its  original 
color  on  cooling,  but,  when  the  heating  is  continued,  it  slowly  decomposes,  forming 
lead  monoxide  and  oxygen.  When  heated  in  contact  with  charcoal,  it  is  reduced  to 
metallic  lead. 

Impurities  and  Tests  for  Impurities. — Carbonate. — Treat  5  Gm.of  Red  Oxide  of  Lead 
with  50  mils  of  diluted  nitric  acid;  little  effervescence  results  and 

Silicate  or  Lead  Sulphate. — A  brown,  insoluble  residue  of  lead  dioxide  (Pb02)  remains 
which,  upon  the  addition  of  solution  of  hydrogen  dioxide,  dissolves  with  the  evolu- 
tion of  oxygen,  forming  a  colorless  solution.  Boil  this  solution  for  fifteen  minutes, 
cool,  and  filter;  the  undissolved  residue  weighs  not  more  than  0.2  Gm. 

Separate  portions  of  the  solution  obtained  in  the  last  test  yield,  with  hydrogen  sul- 
phide T.S.,  a  black  precipitate;  with  potassium  iodide  T.S.,  a  yellow  precipitate;  and 
with  diluted  sulphuric  acid,  a  white  precipitate;  the  latter  two  precipitates  being  sol- 
uble in  a  solution  of  sodium  hydroxide  (1  in  4). 

Copper. — From  a  solution  of  0.5  Gm.  of  Red  Oxide  of  Lead  in  diluted  nitric  acid, 
obtained  by  the  aid  of  solution  of  hydrogen  dioxide,  precipitate  the  lead  with  sulphuric 
acid  and  filter  the  mixture.  After  the  addition  of  an  excess  of  ammonia  water  this 
filtrate  docs  not  develop  more  than  a  slight,  bluish  tint  nor 

Iran.  —Yields  not  more  than  traces  of  a  reddish-brown  precipitate. 

Soluble  Impurities. — Heat  a  mixture  of  1  Gm.of  Red  Oxide  of  Lead  with  50  mils  of 
distilled  water  to  boiling,  cool,  and  filter.  The  filtrate  is  colorless,  is  not  more  than 
faintly  alkaline  to  litmus,  and,  when  evaporated  to  dryness,  leaves  not  more  than  0.01 
Gm.  of  residue. 

Assay.  -Add  about  1  Gm.  of  Red  Oxide  of  Lead,  accurately  weighed,  to  a  cool  solu- 
tion of  10  Om.  of  crystallised  sodium  acetate  and  2  Gm.  of  potassium  iodide  in  60  mils 

offiOper  cent,  acetic  acid,  agitate  the   mixture   until   nil   of   the   Red  Oxide  of   bead   has 

dissolved  and  then  titrate  the  solution  with  tenth-normal  sodium  thiosulphate  V.S.     It 

shows   not   less    than    '.il    per   cent,  of   had   dioxide  ( l'l><  >g).      Ivich    mil    of    tenth-norm.il 
sodium    thiosulphate    V.S.    corresponds    to   0.01198   Gm.   01   lead   dioxide   fPbOa).      EaSOfa 

gramme  of  bed  Oxide  of  Lead  corresponds  to  not  less  than  '_'.">.'.>  mils  of  tenth-normal 

sodium  thiosulphate  V.S. 

N.  F.  Preparation. — Emplastruoa  Puscum  Camphoratum. 

Uses. — it  is  largely  used  as  a  pigment  and  :>ls<>  in  the  preparation  (if 
the  better  grades  of  flint  glass.     Officially  it  is  used  in  the  N.  I".  in 

making  a  plaster  similar  to  lead  plaster. 
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Copper.  Cu;  63.57 
Copper  is  found  naturally  in  its  metallic  condition,  but  chiefly  in 
combination  as  sulphide  or  oxide.  It  is  also  found  as  sulphate,  car- 
bonate, phosphate,  or  arsenate.  It  is  a  brilliant  metal,  of  a  red  color, 
having  a  specific  gravity  of  8.92  to  8.95.  It  forms  two  oxides:  1.  Red 
cuprous  oxide,  Cu20.    2.  Black  cupric  oxide,  CuO. 

Tests  for  Compounds  of  Copper 

1.  Hydrogen  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  of  cupric  sulphide. 

2.  Ammonia  water  produces  in  concentrated  solutions  of  copper 
salts  a  pale  blue  precipitate  of  cupric  hydroxide,  in  dilute  solutions  a 
deep  blue  coloration. 

3.  Potassium  ferrocyanide  produces  a  reddish-brown  precipitate  of 
cupric  ferrocyanide. 

4.  A  bright  surface  of  metallic  iron  or  zinc  immersed  in  an  acidu- 
lated solution  of  a  copper  salt  is  coated  with  metallic  copper. 

5.  Copper  salts  color  the  flame  of  an  alcohol  lamp  or  Bunsen  burner 

green. 

U.  S.  P.  Salt  of  Copper 

Official  Name  Preparation 

Cupri  Sulphas  By  treating  copper  with  diluted  sulphuric  acid,  evaporating  the 

solution,  "and  crystallizing 


Cupric  Ammonium  Sulphate 

Cupric  Acetate,  Cu(C2H3G2)2  +H2O 


Cupric  Arsenate,  CU3AS2O8 -MH2O 


Cupric  Bromide,  CuBr2 


Cupric  Chloride,  CuCl2+2II20 


Cupric  Citrate 


Cupric  Nitrate,  Cu(N03)2 

Cupric  Oxide,  CuO 
Cupric  Subace 

Cu(OH)2.Cu(C2H302)2 
Verdigris 

Cupric  Tartrate 


Cuprous  Bromide,  Cu2Br2 
Cuprous  Chloride,  C112CI2 
Cuprous  Iodide,  Cu2'2 

Cuprous  Fluoride,  CU2F2 


Unofficial  Salts  of  Copper 

Used  as  a  I'.  S.  P.  reagent  (see  chapter  LXII) 

By  dissolving  cupric  oxide  in  acetic  acicl  and  purifying 

the  product   by  crystallization.      Used  as  a   L*.  S.  P. 

reagent  (see  Chapter  LXII) 
By  adding  a  solution  of  copper  sulphate  to  a  solution  of 

disodic  arsenate,  and  collecting  and  drying  the  pre- 
cipitate 
By  evaporating  a  solution  of  cupric  oxide  in  aqueous 

hydrobromic  acid,  and  fusing  the  residue  at  a  gentle 

heat 
By   dissolving   cupric   oxide   in   hydrochloric    acid    and 

crystallizing 

By  heating  a  solution  of  cupric  acetate  with  citric  acid 
and  setting  aside  to  crystallize.  Used  as  an  astringent 
and  antiseptic  in  eye  preparations  in  o  or  10  per  cent, 
strength.  It  is  rubbed  with  white  petrolatum  or 
dissolved  in  glycerite  of  boroglycerin 

By  dissolving  metallic  copper  in  nitric  acid  and  con- 
centrating the  solution,  then  crystallizing 

By  continued  ignition  of  copper  in  contact   with  air 

Made  by  acting  on  sheets  of  copper  with  acetic  acid 


By  adding  a  solution  of  neutral  potassium  tartrate  to  a 
Solution  of  cupric  sulphate  and  collecting  the  pre- 
cipitate Used  as  a  U.  8.  P.  reagent  (see  Chapter 
LXII  1 

By  dissolving  cuprous  oxide  in  hydrobromic  acid. 

By  dissolving  cuprous  oxide  in   hydrochloric  acid 

By  adding  potassium  iodide  to  copper  sulphate  in  the 
presence  of  sulphurous  acid  or  folTOUS  sulphate 

By  dissolving  cuprous  oxide  in  hydrofluoric  acid. 


CUPRI  SULPHAS.  U.  S.     Copper  Sulphate 
[Cupr.  Sulph. — Cttpbic  Sulphate] 

It  contains  not  less  than  02.97  per  cent,  nor  more  than  66.79  per  cent, 
of  anhydrous  copper  sulphate,  corresponding  to  not  less  than  9S.5  per 
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cent,  of  the  crystallized  salt  [CuS04+5H30  =  249.72].    Preserve  it  in 
well-closed  containers. 

Preparation. — This  salt  is  economically  made  by  acting  on  scrap 
copper  with  diluted  sulphuric  acid,  heating,  evaporating  the  solution, 
and  crystallizing. 

Official  Description. — It  occurs  as  deep  blue,  triclinic  crystals  or  as  a  blue,  granular 
powder;  slowly  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless,  of  a  nauseous,  metallic  taste.  An  aqueous 
solution  of  the  salt  (1  in  20)  has  a  blue  color,  and  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Copper  Sulphate  dissolves  in  2.5  mils  of  water,  500  mils  of 
alcohol,  and  in  2.8  mils  of  glycerin  at  25°  C.  (77°  F.);  also  in  0.5  mil  of  boiling  water. 

Tests  for  Identity — When  heated  to  30°  C.  (86°  F.)  the  salt  loses  part  of  its  water 
of  crystallization  and  is  converted  into  a  pale  blue,  amorphous  powder.  More  water  is 
lost  at  100°  C.  (212°  F.)  and  finally  at  200°  C.  (392°  F.),  a  white,  anhydrous  powder 
remains.  At  a  still  higher  temperature,  sulphur  dioxide  and  oxygen  are  given  off, 
and  a  residue  of  black  cupric  oxide  remains. 

Place  a  drop  of  an  aqueous  solution  of  the  salt  (1  in  20)  on  a  bright  piece  of  iron; 
a  red  film  of  metallic  copper  is  deposited. 

Barium  chloride  T.S.  produces  a  white  precipitate,  insoluble  in  hydrochloric  acid, 
in  an  aqueous  solution  of  the  salt  (1  in  10). 

Add  ammonia  water  to  an  aqueous  solution  of  Copper  Sulphate  (1  in  10),  drop  by 
drop;  a  pale  blue  precipitate  of  cupric  hydroxide  forms,  which  redissolves  in  an  excess 
of  ammonia  water,  producing  a  deep  azure-blue  solution. 

Impurities  and  Tests  for  Impurities. — Other  Metals. — Dissolve  1  Gm.  of  the  salt  in 
50  mils  of  distilled  water,  add  1  mil  of  diluted  hydrochloric  acid  and  pass  hydrogen 
sulphide  gas  through  the  solution  until  all  of  the  copper  is  precipitated.  Upon  evapo- 
rating the  filtrate  and  igniting,  the  weight  of  the  residue  does  not  exceed  0.003  Gm. 

Assay. — Dissolve  about  1  Gm.  of  Copper  Sulphate,  accurately  weighed,  in  50  mils 
of  distilled  water  and  add  4  mils  of  acetic  acid  and  3  Gm.  of  potassium  iodide  and  titrate 
the  liberated  iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  starch  T.S.  being 
used  as  indicator.  It  shows  not  less  than  62.97  per  cent,  nor  more  than  66.79  per  cent, 
of  CUSO4.  Each  mil  of  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to 
0.015964  Gm.  of  CUSO4.  Each  gramme  of  Copper  Sulphate  corresponds  to  not  less 
than  39.44  mils  nor  more  than  41.83  mils  of  tenth-normal  sodium  thiosulphate  V.S. 

N.  F.  Preparations. — Liquor  Zinci  et  Ferri  Compositus;  Mistura  Adstringens. 

Uses. — Copper  sulphate,  called  commercially  bluestone  or  blue 
vitriol,  is  used  internally  as  an  emetic,  in  doses  of  four  grains 
(0.25  Gm.);  as  an  astringent  or  tonic,  from  one-fifth  to  one-half  grain 
(0.01  to  0.03  Gm.)  is  given.  It  is  used  as  an  injection  in  gonorrhoea 
and  other  diseases,  and  also  as  a  stimulant  wash,  and  in  substance  as 
an  escharotic. 

Silver.    Ag;  107.88 

Silver  is  found  in  the  metallic  state,  but  usually  as  a  sulphide, 
sometimes  associated  with  lead  sulphide,  or  galena.  Its  sulphide 
also  occurs  abundantly  as  argentite  or  silver  glance. 

Silver  is  a  brilliant  white  metal,  very  malleable  and  ductile,  having 
a  specific  gravity  of  10.4  to  10.6  and  melting  at  962°  C.  (1763.6°  F.). 
It  forms  but  one  oxide,  Ag20. 

Tests  for  Silver  Salts 

1.  Hydrochloric  add  or  any  soluble  chloride  produces  with  a  solu- 
ble salt  of  silver  a  characteristic,  curdy,  white  precipitate  of  silver 
chloride,  which  is  insoluble  in  hot  nitric  acid,  but  soluble  in  ammonia 
water. 

2.  Hydrogen  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  <>f  silver  sulphide. 

3.  Caustic  alkalies  produce  a  brown  precipitate  of  silver  oxide. 
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Official  Name 
Argenti  Nitras 


Nitras  Fusus 

Oxidum 


Argenti  Acetas,  AgCgHaOa 

Silver  Acetate 
Argenti  Bromidum,  AgBr 

Silver  Bromide 
Argenti  Chloridum,  AgCl 

Silver  Chloride 

Argenti  Chromas,  Ag2CrC>4 
Silver  Chromate 

Argenti  Citras,  AgaCeHsC^ 
Silver  Citrate 


Argenti  Cyanidum,  AgCN  U.  S.  P. 

VIII 

Silver  Cyanide 
Argenti  Nitras  Mitigatus 

Mitigated  Silver  Nitrate 
Argenti  Iodidum,  Agl 

Silver  Iodide 


Argenti  Lactas,  AgCaHsOs+HaO 

Silver  Lactate 
Argenti  Oxalas,  Ag2C204 

Silver  Oxalate 
Argenti  Phosphas,  Ag3P04 

Silver  Phosphate 
Argenti  Sulphas,  Ag2S04 

Silver  Sulphate 


U.  S.  P.  Salts  of  Silver 

Preparation 
By  treating  metallic  silver  with  nitric  acid,  evaporating  the  solution, 

and  crystallizing 
By  fusing  and  moulding  silver  nitrate 
By  precipitating  solution  of  silver  nitrate  with  solution  of  potassium 

hydroxide 

Unofficial  Salts  of  Silver 

By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 
acetate,  then  collecting  and  drying  the  precipitate 

By  adding  to  a  solution  of  silver  nitrate  a  solution  of  potas- 
sium bromide,  then  collecting  and  drying  the  precipitate 

By  adding  to  a  solution  of  silver  nitrate  hydrochloric  acid 
so  long  as  a  precipitate  is  produced,  then  collecting  and 
drying  the  precipitate 

By  adding  a  solution  of  neutral  potassium  chromate  to  a 
solution  of  silver  nitrate,  then  collecting  and  drying  the 
precipitate 

By  adding  silver  nitrate  solution  to  a  neutral  solution  of 
sodium  citrate,  washing  and  drying  the  precipitate.  The 
operation  should  be  carried  out  in  the  dark 

By  passing  hydrocyanic  acid  gas  into  solution  of  silver  nitrate 


By  fusing  together  30  parts  of  silver  nitrate  and  60  parti 

potassium  nitrate 
By    double    decomposition    between    potassium    iodide    and 

silver  nitrate.      This   is   largely   used   as   a   suspension  in 

acacia,  Irish  moss  or  other  mucilage  in  a  strength  of  2  to 

5  per  cent,  (see  Formulary) 
By  boiling  silver  carbonate  with  lactic  acid,  and  collecting 

and  drying  the  precipitate 
By  adding  a  solution  of  oxalic  acid  to  a  solution  of  silver 

nitrate,  and  collecting  and  drying  the  precipitate 
By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

phosphate,  and  collecting  and  drying  the  precipitate 
By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

sulphate,  and  collecting  and  drying  the  precipitate 


Protein  and  Colloidal  Combinations  of  Silver,  Etc. 

These  combinations  of  silver  lessen  the  caustic  action  of  silver  salts 
of  mineral  acids,  but  retain  the  germicidal  and  antiseptic  action,  although 
in  a  less  degree. 


Albargin 

Gelatose  Silver 
Argentamin 

Ethylene-diamine,  Silver  Nitrate 
Argonin 

Casein  Silver 
Argyrol 

Silver  Vitellin 


Hegonon 

Silver  Nitrate  Ammonia  Albumose 
Novargan 

Silver  Proteinate 
Protargol 

Protein  Silver 
Sophol 
Cargentos 

Colloidal  Silver  Oxide 

Collargol 

Colloidal  Silver  Argentum  Credd 


Electrargol 


By  adding  silver  nitrate  solution  to  a  solution  of  gelatose 

By  dissolving  10  parts  each  of  silver  nitrate  and  ethylene- 
diamine 

By  precipitating  an  alkaline  solution  of  casein  with  silver 
nitrate  and  alcohol 

By  heating  freshly  precipitated  silver  oxide  with  a  suspen- 
sion of  vitellin,  under  pressure,  until  they  combine,  and 
evaporating  in  vacuo.  Vitellin  is  produced  by  subjecting 
serum  albumin  to  electrolytic  decomposition 

By  treating  silver  ammonium  nitrate  with  albumose 

An  organic  silver  albumin  compound  containing  10  per  cent. 

of  silver 
A  combination  of  albumin  and  silver  containing  8.3  per  cent. 

of  silver 
A  combination  of  silver  and  methylene  nucleinic  acid 
Colloidal  silver  oxide  with  sufficient  casein  to  maintain  the 

silver  in  colloidal  form  when  in  solution.     It  contains  the 

equivalent  of  50  per  cent,  silver 
Metallic  silver  in  allotropic  form  with  a  small  percentage  of 

albumin.     It  contains  t  he  equivalent  of  about  78  per  cent. 

of  silver  and  forms  a  colloidal  suspension  with  water 
A  colloidal  suspension  of  silver,  equivalent  to  0.25  per  cent. 

of  metallic  silver,  and  containing  a  small  amount  of  sodium 

annate 


ARGENTI   NITRAS.   U.  S. 

[Arg.   Nit.] 


Silver  Nitrate 


It  contains,  when  finely  powdered  and  dried  to  constant  weight  in  a 
desiccator  over  sulphuric  acid,  in  the  dark,  not  less  than  99.8  per  cent. 
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of  AgX03  (169.89).    Preserve  it  in  dark  amber-colored  vials,  protected 
from  light. 

Preparation.. — Mix  3  parts  of  metallic  silver  with  10  parts  of  nitric 
acid  (25  per  cent.  HN03)  in  a  large  porcelain  dish  and  warm  the  mixture 
until  the  reaction  begins.  Invert  a  funnel  over  the  liquid  to  prevent 
spurting  of  the  liquid,  and,  when  the  silver  is  dissolved,  rinse  the  sides  of 
the  funnel  with  a  little  distilled  water.  Filter  the  solution  through 
glass  wool,  if  necessary,  and  evaporate  it  on  a  sand  bath  to  dryness. 
Then  raise  the  temperature  until  the  salt  melts  and  the  nitrous  fumes 
escape,  which  will  soon  occur  if  the  silver  is  pure.  If  copper  is  pres- 
ent ,  as  it  is  likely  to  be  if  coin  has  been  used  as  the  source  of  silver, 
it  being  recognized  by  the  bluish  color  of  the  solution,  it  requires 
longer  heating  and  the  reaction  is  complete  when  gas  no  longer  escapes 
and  the  mass  becomes  black  from  the  formation  of  copper  oxide. 
The  fused  mass  is  then  dissolved  in  twice  its  weight  of  water,  filtered 
and  set  aside  to  crystallize.    The  reaction  is  as  follows: 

Ag3  +  4HN03  =  3AgN03  +  NO  +  2H20 

Silver  Nitric  Silver  Nitrogen       Water 

Acid  Nitrate  Monoxide 

Official  Description. — It  occurs  as  colorless,  transparent,  tabular,  rhombic  crystals, 
becoming  gray  or  grayish-black  on  exposure  to  light  in  the  presence  of  organic  matter. 

Odor,  Taste,  and  Reaction. — Without  odor,  but  having  a  bitter,  caustic  and  strongly 
metallic  taste.  An  aqueous  solution  of  the  salt  (1  in  10)  is  clear  and  colorless  and  is 
neutral  to  litmus. 

Solubility. — One  Gm.  of  Silver  Nitrate  dissolves  in  0.4  mil  of  water  and  in  30  mils 
of  alcohol  at  25°  C  (77°  F.) ;  also  in  slightly  more  than  0.1  mil  of  boiling  water  and  in 
6  5  mils  of  boiling  alcohol ;  slightly  soluble  in  ether. 

Tests  for  Identity. — When  heated  in  a  porcelain  crucible  to  about  200°  C.  (392°  F.) 
the  salt  melts,  forming  a  faintly  yellow  liquid,  which,  on  cooling,  congeals  to  a  pure 
white,  crystalline  mass.  At  a  higher  temperature  it  is  gradually  decomposed  with  the 
evolution  of  nitrogen  oxides. 

Hydrochloric  acid  added  to  an  aqueous  solution  of  the  salt  (1  in  50)  produces  a  white, 
curdy  precipitate,  insoluble  in  nitric  acid,  but  readily  soluble  in  ammonia  water. 

Mix  an  aqueous  solution  of  the  salt  (1  in  10)  in  a  test  tube  with  a  drop  of  diphenyl- 
amine  T.S.  and  then  carefully  pour  on  sulphuric  acid  so  as  to  form  a  separate  layer;  a  deep 
blur  color  appears  at  the  line  of  contact. 

Test  for  Impurity. — Copper. — An  aqueous  solution  of  the  salt  (1  in  10)  is  not  colored 
even  faintly  blue  by  the  addition  of  an  excess  of  ammonia  water. 

Assay. — Dissolve  about  0.8  Gm.  of  finely  powdered  Silver  Nitrate,  previously  dried 
in  a  desiccator  over  sulphuric  acid,  in  the  dark,  and  accurately  weighed,  in  ">()  mils  of 
distilled  water,  add  2  mils  of  nitric  acid  and  2  mils  of  ferric  ammonium  sulphate  T.S. 
and  titrate  the  mixture  with  tenth-normal  potassium  BUlphocyanate  V.S.  It  shows, 
in  the  dried  salt,  not  less  than  99.8  per  cent,  of  AgN()3.  Bach  mil  of  tenth-normal  i>o- 
tassium  sulphocyaaate  V.S.  used  corresponds  to  0.016989  Gm.  of  AgN<  >a.  Bach  gramme 
of  Silver  Nitrate,  dried  to  constant  weight,    corresponds  to  not  less    than  68.7  mils  of 

tenth-normal  potassium  sulphocyaaate  V.S. 

U.  S.  P.  Preparation. — Argent]  Nitrns  Fusus. 

Uses.- — Silver  nitrate  is  used  externally  as  a  caustic  and  escharotio; 
internally,  it  is  given  in  gastritis  and  diarrhoea,  in  doses  of  one-fifth 
to  one-half  grain  (0.01  to  0.03  Gm.). 


ARCiKNTl  NITRAS  FUSUS.  V.  S.      Moulded   Silver  Nitrate 
[Arg.    Nit.    Fus.--IYski>  Sii.vkh  Nituatk     LtTNAB  CaTJBTIC] 

It  contains  r.ot  less  than  04.5  per  cent,  of  AgN03  (100.80). 


•Silver  Nitrate,  one  hundred  grammes 
Hydrochloric  Acid,  t.iir  grammes 


Nfrtrir 

Old  form 

100  Om. 

1  oa.  nv. 

4  Om. 

10  min. 
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Add  the  hydrochloric  acid  to  the  silver  nitrate,  contained  in  a  porce- 
lain dish,  and  melt  the  mixture  at  as  low  a  temperature  as  possible. 
Stir  it  well,  and  pour  the  melted  mass  into  suitable  moulds.  Preserve 
it  in  dark  amber-colored  vials,  protected  from  light. 

When  pure  fused  silver  nitrate  is  cooled,  the  mass  is  very  brittle, 
but  the  addition  of  hydrochloric  acid  produces  sufficient  silver  chlo- 
ride to  toughen  it,  so  that  the  cast  cones  or 
sticks  will  not  break  so  easily.     In  order  to  Fig.  445 

keep    the    sticks    from    becoming    discolored     fl^  ■         — — tf 
during  the  casting  process,  it  is  advisable  to      ~~~^3^|J  j~  [  <T=fif=> 
add  a  little  diluted  nitric  acid  (1  in  5)  occa-    I.  ^Tl-JJ 

sionally  to  the  melted  nitrate,  and  carefully       ^""^U'^^" 
prevent  the  mass  from  becoming  overheated.  caustic  cone  mould 

Fig.  445  illustrates  the  silver  moulds  used  in 
moulding  the  cones. 

Official  Description. — It  is  a  white,  hard  solid,  generally  in  the  form  of  pencils  or 
cones,  showing  a  fibrous  fracture,  becoming  gray  or  grayish-black  on  exposure  to  light. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  bitter,  caustic,  and  strong 
metallic  taste.  A  filtered,  aqueous  solution  of  Moulded  Silver  Nitrate  (1  in  10)  is  neu- 
tral to  litmus. 

Solubility. — One  Gm.  of  Moulded  Silver  Nitrate,  with  the  exception  of  about  5  per 
cent,  which  is  silver  chloride,  dissolves  in  0.4  mil  of  water  and  in  30  mils  of  alcohol  at 
25°  C.  (77°  F.);  also  in  slightly  more  than  0.1  mil  of  boiling  water  and  in  6.5  mils 
boiling  alcohol ;  slightly  soluble  in  ether. 

Tests  for  Identity  and  Impurities — An  aqueous  solution  (1  in  10)  responds  to  the 
tests  for  identity  and  purity  under  Argenti  Nitras. 

Assay. — Add  about  0.8  Gm.  of  Moulded  Silver  Nitrate,  accurately  weighed,  to  50 
mils  of  distilled  water  and,  when  the  silver  nitrate  has  dissolved,  filter  the  solution. 
Thoroughly  wash  the  filter  and  sediment  with  distilled  water,  add  2  mils  of  nitric  acid 
and  2  mils  of  ferric  ammonium  sulphate  T.S.  to  the  mixed  filtrate  and  washings  and 
titrate  this  liquid  with  tenth-normal  potassium  sulphocyanate  V.S.  It  shows  not  lesa 
than  94.5  per  cent,  of  AgN03.  Each  mil  of  tenth-normal  potassium  sulphocyanate 
V.S.  used  corresponds  to  0.016989  Gm.  of  AgN03.  Each  gramme  of  Moulded  Silver 
Nitrate  corresponds  to  not  less  than  55.6  mils  of  tenth-normal  potassium  sulpho- 
cyanate V.S. 

Uses. — Moulded  silver  nitrate  is  used  as  an  escharotic;  a  good 
caustic  holder  may  be  made  from  a  glass  stirring  rod  of  the  same 
diameter  as  the  cone  by  joining  it  to  the  cone  with  a  short  length  of 
rubber  tubing.  The  cone  may  be  protected  from  the  action  of  the 
air  by  slipping  over  it  another  short  length  of  rubber  tubing,  having 
a  very  short  piece  of  glass  rod  in  the  other  end  as  a  stopper. 

Death  has  resulted  more  than  once  through  the  careless  use  of  silver 
nitrate  in  cauterizing  the  throat,  the  cone  having  slipped  out  of  the 
fingers  and  then  been  swallowed  by  the  patient. 


ARGENTI  OXIDUM.   U.S.      Silver  Oxide 
[Arg.   Oxid.] 

It  contains,  when  dried  to  constant  weight  at  120°  C.  (248°  F.),not 
less  than  99.6  per  cent,  of  Ag?0  (231.76).  Preserve  it  in  well-stop- 
pered, dark  amber-colored  vials.  It  must  not  be  triturated  with  read- 
ily oxidizable  or  combustible  substances,  and  must  not  be  brought  in 
contact  with  ammonia. 

Preparation. — This  salt  may  be  made  as  follows  by  a  former  official 
process : 

Treat  a  solution  of  10  parts  of  silver  nitrate  in  100  parts  of  distilled 


912  LEAD,  COPPER,  SILVER,  AND  MERCURY 

water  with  a  solution  of  sodium  hydroxide  so  long  as  a  precipitate 
occurs.  Then  wash  the  precipitate  until  free  from  nitric  acid  and  dry 
in  the  dark  without  heat  and  preserve  it  in  well-closed  containers, 
protected  from  light.    The  reaction  is  as  follows : 

2AgN03  +  2NaOH  =  Ag20  +  2NaNOs  +  HaO 

Silver  Sodium  Silver  Sodium  Wat«r 

Nitrate  Hydroxide  Oxide  Nitrate 

Official  Description. — It  is  a  heavy,  dark  brownish-black  powder,  easily  reduced  by 
exposure  to  light. 

Odor  and  Taste. — Odorless,  and  having  a  metallic  taste. 

Solubility. — Silver  Oxide  is  very  slightly  soluble  in  water,   to  which,  however,  it 
imparts  an  alkaline  reaction;  insoluble  in  alcohol;  it  is  dissolved  by  nitric  acid. 

Tests  for  Identity. — When  heated  in  a  porcelain  crucible  to  about  250°  to  300°  C. 
(482°-572°  F.),  Silver  Oxide  is  rapidly  decomposed,  with  tho  evolution  of  oxygen, 
leaving  a  residue  of  metallic  silver. 

Impurities  and  Tests  for  Impurities. — Chloride. — Dissolve  about  0.2  Gm.  of  the  Oxide 
in  a  mixture  of  1  mil  of  nitric  acid  and  2  mils  of  distilled  water,  add  10  mils  of  ammonia 
water  and  dilute  the  liquid  to  60  mils;  10  mils  of  this  solution  does  not  immediately 
become  cloudy  upon  the  addition  of  1  mil  of  nitric  acid. 

A  solution  of  the  Oxide  in  nitric  acid  is  colorless,  and  responds  to  the  tests  for  identity 
and  purity  under  Argenti  Nitras  when  the  tests  are  applied  to  a  solution  of  propor- 
tionate strength. 

Assay. — Dissolve  about  0.5  Gm.  of  Silver  Oxide,  previously  dried  to  constant  weight 
at  120°  C.  (248°  F.)  and  accurately  weighed,  in  3  mils  of  nitric  acid  and  50  mils  of  distilled 
water  in  a  flask,  add  2  mils  of  ferric  ammonium  sulphate  T.S.  and  titrate  the  mixture  with 
tenth-normal  potassium  sulphocyanate  V.S.  It  shows,  in  the  dried  Silver  Oxide,  not 
less  than  99.6  per  cent,  of  Ag20.  Each  mil  of  tenth-normal  potassium  sulphocyanate 
V.S.  used  corresponds  to  0.011588  Gm.  of  Ag20.  Each  gramme  of  Silver  Oxide,  dried 
to  constant  weight,  corresponds  to  not  less  than  86.0  mils  of  tenth-normal  potassium 
sulphocyanate  V.  S. 

Uses. — Silver  oxide  is  used  as  a  substitute  for  silver  nitrate,  being 
much  less  caustic  than  the  latter,  and  better  suited  for  internal  use. 
It  is  owing  to  the  facility  with  which  it  parts  with  its  oxygen  that 
silver  oxide  should  not  be  triturated  with  readily  oxidizable  or  com- 
bustible substances,  and  should  not  be  brought  in  contact  with  am- 
monia.   The  dose  is  one  grain  (0.065  Gm.). 

Gelatin  capsules  are  well  fitted  for  dispensing  this  compound. 
With  most  excipients  decomposition  ensues,  and  the  pills  have  been 
known  to  explode  with  some  violence. 

Mercury.    Hg;  200.6 

Mercury,  or  quicksilver,  is  found  most  abundantly  as  sulphide,  or 
cinnabar;  the  principal  mines  are  in  Spain  and  California.  It  is  a 
brilliant,  silver-white  metal,  liquid  above  — 40°  C.  ( — 40°  F.),  and 
having  the  specific  gravity  13.596.  Mercury  forms  two  series  of 
compounds, — mercurous  and  mercuric.  It  is  used  more  largely  in 
medicine  in  the  metallic  state  than  any  other  element. 

Tests  for  Compounds  of  Mercury 

1.  Ammonium  sulphide  or  hydrogen  sulphide,  in  excess,  produces 
a  black  precipitate  (sulphide)  in  solutions  of  salts  of  mercury. 

2.  Potassium  iodide  produces  with  mercurous  salts  a  green  precipi- 
tate of  mercurous  iodide,  or  with  mercuric  salts  a  red  precipitate  of 
mercuric  iodide,  soluble  in  excess. 
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3.  With  hydrochloric  acid  or  soluble  chlorides  a  white  precipitate 
of  mercurous  chloride  is  produced  with  mercurous  salts,  while  with 
mercuric  salts  no  precipitation  occurs. 

4.  A  plate  of  copper  or  a  solution  of  stannous  chloride,  in  excess, 
precipitates  the  metal  from  its  soluble  combinations. 


U.  S.  P.  Preparations  of  Metallic  Mercury 


Official  Name 
Hydrargyrum  cum  Creta 

Massa  Hydrargyri 


Unguentum  Hydrargyri 


Hydrargyri  Dilutum 


Preparation 
By  extinguishing  38  Gm.  of  mercury  with  10  Gm.  of  clarified  honey 

and  57  Gm.  of  prepared  chalk 
By  extinguishing  33  per  cent,  of  mercury  with  oleate  of  mercury, 

honey  of  rose  and  glycerin,  and  then  adding  powdered  glycyrrhisa 

and  powdered  althtea 
By   extinguishing   500  Gm.   of  mercury  with  20  Gm.   of  oleate  of 

mercury,    then   adding    sufficient    melted    benzoinated    lard    and 

prepared  suet  to  make  1000  Gm. 
By    mixing    600    Gm.    of    mercurial    ointment    with    400    Gm.    of 

petrolatum 


U. 

Hydrargyrum  Ammoniatum 

Hydrargyri  Chloridum  Corrosivum 
Chloridum  Mite 

Iodidum  Rubrum 

Iodidum  Flavum 

Oxidum  Flavum 

Oxidum  Rubrum 
Salicylas 


S.  P.  Salts  of  Mercury 

By    precipitating    solution    of    mercuric    chloride    with 

ammonia  water 
By  subliming  mercuric  sulphate  with  sodium  chloride 
By    subliming     mercuric    sulphate    and    mercury    with 

sodium  chloride 
By  double  decomposition  between  mercuric  chloride  and 

potassium  iodide 
By  precipitating  an  acid  solution  of  mercurous  nitrate 

with  potassium  iodide 
By   precipitating    solution    of    mercurous    chloride    with 

sodium  hydroxide 
By  decomposing  mercuric  nitrate  by  heat 
By   digesting   freshly   precipitated   mercuric   oxide    with 

salicylic   acid   on   a   water   bath   until   the   mixture   is 

white,    washing    the    precipitated    mercuric    salicylate 

and  drying 


Liquor  Hydrargyri  et 
Potassii  Iodidi 

Liquor  Hydrargyri 

Nitratis  (U.  S.  P.  VIII) 


N.  F.  Solutions 

By  dissolving  2.5  Gm.  of  red  mercuric  iodide  and  2  Gm. 

of  potassium  iodide  in  enough  distilled  water  to  make 

250  mils 
By  dissolving  40  Gm.  of  red  mercuric  oxide  in  a  mixture 

of  45  Gm.  of  nitric  acid  and  15  Gm.  of  distilled  water 


Hydrargyri  Acetas,  Hg(C2H302)a 

Mercuric  Acetate 
Hydrargyri  Arsenas,  Hg3(As04)a 

Mercuric  Arsenate 
Hydrargyri  Benzoas 

Mercuric  Benzoate 


Hydrargyri  Bromidum,  HgBra 
Mercuric  Bromide 

Hydrargyri  Carbonas,  Hg2COs 

Mercurous  Carbonate 
Mercuric  Cholate 

Mergal 
Hydrargyri  Chloras,  Hg(C103)8 

Mercuric  Chlorate 
Hydrargyri  Chromas,  HgCr04 

Mercuric  Chromate 


Hydrargyri  Cyanidum,  IIg(C.\')2 

Mercuric  Cyanide 
Hydrargyri  Laotas, 

(Hg2)2(C3H503,l2  +2H2C 
Mercurous  Lactate 
Hydrargyri  Oxycyanictum  Hg(CN)2-HgO 
Mercuric  Oxycyanide 
58 


Unofficial  Salts  of  Mercury 

By  dissolving  mercuric  oxide  in  acetic  acid,  filtering, 

concentrating,  and  crystallizing 
By  adding  a  solution  of  arsenic  acid  to  a  solution  of 

mercuric  nitrate,  and  collecting  the  precipitate 
Mix   1   part  of  glacial  acetic  arid   with    10  parts  of 
water,   add    1    part   of   yellow  mercuric  oxide   and 

agitate  until  solution  results.     Then  add   14  parts 

of  sodium  benzoate.  dissolved  in  10  parts  of  water, 

and  collect,  wash  and  dry  the  precipitate 
By  dissolving  mercuric  oxide  in  hot  aqueous  hydro- 

bromic    acid,    filtering    and    concentrating,    then 

crystallizing 
By  precipitating  a  solution  of  mercurous  nitrate  with 

acid  potassium  carbonate 
A  mixture  of  1  part  of  mercuric  cholate  and  2  parts 

of  albumin  tannate 
By  dissolving    mercuric   oxide  in  warm   chloric  acid, 

filtering   and  concentrating',   then  crystallizing 
By   boiling   equal   parts   of   chromium    trioxide   and 

yellow    mercuric    oxide   in    water,    and    collecting 

crystals 
By  passing  hydrocyanic  acid  into  a  vessel  contain- 
ing mercuric  oxide  with  water 
By  mixing  boiling  solutions  of  sodium   lactate  and 

marcurOUfl   nitrate,   and   collecting   the   precipitate 


Used  as  a  germicide;  more  powerful  than  mercurio 
chloride  and  does  not  corrode  steel  instruments 
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Unofficial  Salts  of  Mercury — Continued 


Hydrargyri  Nurleinas 

Mercury  Xucleinate       Mercurol 
Hydrargvri  Subsulphas  Flavua, 
Hg(HBO)2S04 

Yellow  Mercuric  Subsulphate 
Hydrargyri  Succinimiduru 

Mercuric  Succinimide 

Hydrargyri  Sulphidum  Nigrum,  HgS 

Black  Mercuric  Sulphide 

Ethiops  Mineral 
Hydrargyri  Sulphidum  Rubrum,  HgS 

Red  Mercuric  Sulphide 

Vermilion 
Hydrargyri  Nitras,  HgX03  +H2O 

Mercurous  Nitrate 

Hydrargyri  Sulphas,  HgS(>4 
Mercuric  Sulphate 


By   adding   a   solution   of   mercuric   chloride   to   an 

alkaline  solution  of  nuclein 
By  adding  mercuric  sulphate  to  boiling  water 


By  dissolving  freshly  precipitated  mercuric  oxide  in 
a  warm  aqueous  solution  of  succinimide,  evapo- 
rating and  crystallizing 

By  rubbing  together  equal  parts  of  mercury  and 
sulphur 

By  fusing  and  subliming  mercury  and  sulphur 


By  mixing  4  parts  mercury,  3  parts  nitric  acid,   1 

part  water,  and  after  twenty-four  hours  collecting 

the  crystals 
By  heating  10  oz.  mercury  with  0  fl.  oz.  sulphurii 

acid,  in  a  porcelain  vessel,  and  stirring  constantly 

until  a  white  salt  is  obtained 


HYDRARGYRUM.  U.S.     Mercury 
[  Hydrarg. — Quicksilver] 

It  contains  not  less  than  99.5  per  cent,  of  Hg  (200.6).  Preserve  it  in 
strong,  well-closed  containers. 

Mercury  for  pharmaceutical  uses  should  be  pure.  To  separate 
mechanical  impurities,  moisture,  or  small  quantities  of  oxide,  mercury 
may  be  filtered  by  collecting  it  in  a  sound  piece  of  chamois  leather 
and,  gathering  the  corners  together,  forcibly  squeezing  the  particles 
through  the  pores  of  the  leather.  But  distillation  is  preferable  in 
most  cases  to  purify  the  metal  effectually,  which  may  be  accom- 
plished by  a  process  formerly  official  in  the  British  Pharmacopoeia, 
as  follows : 

Take  of  mercury,  3  pounds  [avoirdupois];  hydrochloric  acid,  3 
fluidrachms;  distilled  water,  a  sufficiency.  Place  the  mercury  in  a 
glass  retort  or  iron  bottle,  and,  applying  heat,  cause  two  pounds  and 
a  half  of  the  metal  to  distil  over  into  a  flask  employed  as  a  receiver. 
Boil  on  this  for  five  minutes  the  hydrochloric  acid  diluted  with  9 
fluidrachms  of  distilled  water,  and  hav'.ng,  by  repeated  affusions  of 
distilled  water  and  decantations,  removed  every  trace  of  acid,  let 
the  mercury  be  transferred  to  a  porcelain  capsule,  and  dried  first  by 
filter  paper,  and  finally  on  a  water  bath. 


Official  Description. — It  is  a  shining,  silv<v-whi(c  metal;  liquid  at  ordinary  temper- 
atures and  easily  divisible  into  spherical  globules.  When  cooled  to  about— 40°  C.  (  40°  F.), 
it  forms  a  ductile,  malleable  mass. 

Odor  and  Taste. — It,  is  without  odor  or  taste. 

Specific  Gravity.— About  L3.5  al  ii">°  C.  (77°  F.). 

Solubility.  -Mercury  is  insoluble  in  the  ordinary  solvents,  also  in  concentrated  hydro- 
chloric add  and,  at  ordinary  temperatures,  in  sulphuric  arid,  but  it  dissolves  in  the 

latter  when  boiled  with  it,  and  is  readily  and  Completely  dissolved  by  nitric  acid. 

Tests  for  Identity.  \t  ordinary  temperatures  Mercury  volatilizes  very  slowly,  but 
more  rapidly  as  the  temperature  increases,  and  at  about  368°  C.  (676.4*  P.)  it  boils 
and  is  volatilised,  yielding  not  more  than  0.02  per  cent,  of  residue. 

Impurities  and  Tests  for  Impurities.  -When  globules  of  Mercury  are  dropped  upon 
white  paper,  they  roll  about,  freely,  retaining  (heir  globular  form,  and  leaving  no 
streaks  or  1 1 

Mercury  must  be  perfectly  dry  and  present,  a  bright  surface,  even  after  agitation  La 

Contact  With  air. 

Assay. —  Dissolve  aboul  ft.  I  tlm.  of  Mercury,  accurately  weighed,  In  ■  mixture  of 
'()  mils  of  distilled  water  and   l<>  mils  of  nitric  acid,  warm  the  solution  gently  until  red 
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fumes  cease  to  be  evolved  and  the  solution  is  colorless,  and  add  150  mils  of  distilled 
water.  Then  add  2  mils  of  ferric  ammonium  sulphate  T.S.  and  titrate  with  tenth-nor- 
mal potassium  sulphocyanate  V.S.  to  the  production  of  a  permanent,  yellowish-red 
color.  It  shows  not  less  than  99.5  per  cent,  of  Hg.  Each  mil  of  tenth-normal  potassium 
sulphocyanate  V.S.  used  corresponds  to  0.01003  Gm.  of  ih'.  Each  gramme  of 
Mercury  corresponds  to  not  less  than  99.2  mils  of  tenth-normal  potassium  sulpho- 
cyanate V.S. 

Mercury  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P.,  Test  No.  4, 
Chapter  LXII). 

U.  S.  P.  Preparations. — Hydrargyrum  cum  Creta;  Massa  Hydrargyri;  Unguen- 
tum  Hydrargyri;  Unguentum  Hydrargyri  Dilutum  (from  Mercurial  Ointment; ; 
Unguent  um  Hydrargyri  Nitratis. 

N.  F.  Preparation. — Petroxolinum  Hydrargyri. 

Uses. — When  mercury  is  administered  in  a  finely  divided  condition, 
as  in  blue  mass,  or  in  mercury  with  chalk,  it  exerts  an  action  upon 
the  liver,  which  is  termed  alterative.  This  action  is  possessed  by 
some  of  its  salts. 


MASSA  HYDRARGYRI.  U.  S.     Mass  of  Mercury 
[Mass.  Hydrarg. — Blue  Mass    Blue  Pill] 

It  contains  not  less  than  32  per  cent,  nor  more  than  34  per  cent,  of  Hg. 
Preserve  the  product  in  well-closed  containers. 

*Mercury 

Oleate  of  Mercury 

Qlycyrrhiza,  in  No.  60  powder 

Althaea,  in  No.  60  powder 

Glycerin 

Honey  of  Rose 

To  make 

Triturate  the  oleate  of  mercury  in  a  warm  mortar,  gradually  add  the 
mercury,  then  introduce  a  small  amount  of  honey  of  rose  and  triturate 
the  mixture  until  globules  of  mercury  are  no  longer  visible  under  a 
lens  magnifying  ten  diameters.  Now  incorporate  the  remainder  of  the 
honey  of  rose  and  the  glycerin,  then  gradually  add  the  glycyrrhiza  and 
althaea  and  continue  the  trituration  until  the  mass  is  homogeneous. 

Assay. — Place  about  0.5  Gm.  of  Mass  of  Mercury,  accurately  weighed,  in  a  porce- 
lain dish,  add  10  mils  of  sulphuric  acid,  heat  on  a  water  bath  fur  ten  minutes,  then  add 
10  mils  of  nitric  acid  and  heat  the  mixture  on  a  sand  hath,  adding  small  portions  of 
nitric  acid,  if  necessary,  until  a  colorless  or  nearly  colorless  solution  results.  Now  add 
potassium  permanganate  T.S.  to  the  hot  solution  until  the  red  color  persists,  then  dis- 
charge the  color  by  the  addition  of  just  sufficient  oxalic  acid  T.S.  Wash  the  solution 
into  a  Mask  with  distilled  water,  dissolve  any  insoluble  residue  by  the  addition  of  nitric 
acid,  dilute  the  solution  to  about  150  mils,  add  2  mils  of  ferric  ammonium  sulphate  T.S. 
and  titrate  the  solution  with  tenth-normal  potassium  sulphocyanate  V.S.  to  the  produc- 
tion of  a  pink  tint.  It  shows  not  less  than  'A-  per  cent,  nor  more  than  3  I  per  cent. 
Each  mil  of  tenth-normal  potassium  sulphocyanate  V.S.  used  corresponds  to  0.01003 
Gm.  of  Hg.  Each  gramme  of  Mass  of  Mercury  corresponds  to  not  less  than  31.9  nor 
more  than  33.9  mils  of  tenth-normal  potassium  sulphocyanate  V.S. 

N.  F.  Preparations. — Pilulffi  ad  Prandium  (Cole'sl;  Pilulffi  Aloes,  Hydrargyri  e& 
Podophylli;  Pilulffi  Aloes,  Hydrargyri  et  Seammonii  Composite;  Pilulffi  Anti- 
dyspepticsc;  Pilulse  Digitalis,  Scilla?  et  Hydrargyri. 


Metric 

Old  form 

33  Qm. 

5  oz.  av.  122  gr. 

1  Gm. 

70  gr. 

10  Qm. 

1  oz.  av.  263  gr. 

15  Qm. 

2  oz.  av.  175  gr. 

9Gm. 

1  oz.  av.  193  gr. 

32  Qm. 

5  oz.  av.     52  gr. 

100  Gm. 

16  oz.  av. 
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Fig.  446 


By  using  the  official  formula  the  pharmacist  is  enabled  to  make  blue 
mass  extemporaneously  with  very  little  labor.  The  mass  should  not 
be  forcibly  pressed,  or  the  globules  of  mercury  will  run  together,  and  will 
grow  larger  instead  of  smaller. 

Uses.— The  object  of  this  preparation  is 
to  furnish  mercury  in  a  finely  divided  con- 
dition. It  is  given  in  small  doses  to  pro- 
duce salivation,  and  in  doses  of  three  to  ten 
grains  (0.2  to  0.6  Gm.)  as  an  alterative  or 
purgative. 

Fig.  446  illustrates  the  mercurial  shaker 
invented  by  Dr.  Squibb.  It  consists  of  a  stout 
wooden  frame  to  which  is  attached  a  metal 
cage  for  holding  a  strong  glass  gallon  bottle; 
this  is  held  in  place  by  a  cup-shaped  screw 
clamp  which  rests  on  a  cloth  collar  placed 
around  the  top  of  the  bottle  above  the 
shoulder;  the  sides  of  the  cage  move  in  guides 
which  are  bolted  to  the  wooden  frame.  A 
vertical  shaft  operated  by  the  horizontal  shaft 
at  the  bottom  communicates  an  "up  and 
down ' '  motion  to  the  bottle,  and,  when  speeded 
properly,  the  mercury  and  a  mixture  con- 
taining honey  in  the  bottle  is  thrown  from 
the  top  to  the  bottom  rapidly,  and  the 
mercury  is  thus  quickly  extinguished.  The 
mixture  is  afterwards  incorporated  with  the 
powders,  placed  in  a  large  vessel  and  the 
mass  is  finished.  In  making  mercurial  oint- 
ment, the  mercury  is  placed  in  the  bottle 
holding  the  lard,  and  both  are  shaken 
together;  the  mixture  is  afterwards  incorporated  with  the  melted  suet. 
This  process  of  extinguishing  mercury  is  termed  "succussion." 


Squibb's  mercurial  shaker 


HYDRARGYRUM  CUM  CRETA.  U.  S.      Mercury  with  Chalk 
[Hydrarg.  c.   Cret. — Okay  Powder] 
It  contains  not  less  than  37  per  cent,  nor  more  than  39  per  cent,  of  Hg. 

Metric  Old  form 

♦Mercury 38  Gm.  if»c  grains 

Clarified  Honey 10  Gm.  44  grains 

Prepared  Ch^lk 57  Om.  248  grains 

Water,  a  sufficient  quantity. 

To  make  too  Gm.  i  oz.  av. 

Weigh  the  mercury  and  clarified  honey  successively  into  a  strong 
bottle  of  the  capacity  of  100  mils  [old  form  1  fl.  oz.]  and  add  2  mils 
[old  form  10  minims]  of  water.  (  <»rk  the  bottle,  and  shake  it  for  about 
half  an  hour  at  B  time,  until  the  aggregate  time  of  shaking  reaches  ten 
hours,  or  until  the  globules  of  mercury  are  no  longer  visible  under 
a  lens  magnifying  four  diameters.     The  shaking  may  be  more  conve- 
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niently  performed  by  mechanical  means.  Rub  the  prepared  chalk 
with  water  in  a  mortar  to  a  thick,  creamy  paste,  and,  having  added 
the  contents  of  the  bottle,  wash  out  the  last  portions  with  a  little 
water,  and  triturate  the  whole  to  a  uniform  mixture.  Finally  dry 
the  mixture,  first  between  ample  layers  of  bibulous  paper,  and  after- 
wards in  a  dish  at  the  ordinary  temperature,  until  it  weighs  100  Gm. 
[old  form  1  oz.  av.].  Then  reduce  it  to  a  uniform  powder,  without 
trituration,  and  keep  it  in  well-closed  containers,  protected  from  light. 
The  intention  here  is  to  furnish  mercury  in  a  finely  divided  condi- 
tion in  the  form  of  a  powder.  The  above  process  is  a  very  tedious 
one.  In  Matter's  process,  fifty-three  grains  of  powdered  acacia  are 
mixed  with  fifty-three  grains  of  chalk,  enough  water  added  to  form 
a  thin  paste,  and  one  hundred  and  sixty-six  grains  of  mercury  added 
and  triturated  until  extinguished.  One  hundred  and  sixty-six  grains 
of  chalk  are  made  into  a  paste  with  water,  and  added  to  it,  and. the 
water  evaporated  from  the  mixture  in  a  water  bath;  it  is  rubbed  to 
powder  when  dry. 

Official  Description. — It  is  a  light  gray,  rather  damp  powder,  free  from  grittiness. 

Odor  and  Taste. — Without  odor,  and  having  a  slightly  sweet  taste. 

Impurities  and  Tests  for  Impurities. — M er cur ous  Oxide. — Digest  0.1  Gm.  of  the  pow- 
der with  20  mils  of  warm  acetic  acid;  the  chalk  dissolves  with  effervescence,  and  a  resi- 
due of  finely  divided  mercury  is  left.  On  filtering  this  mixture,  the  filtrate  becomes 
not  more  than  slightly  opalescent  on  the  addition  of  a  few  drops  of  hydrochloric  acid. 

Mercuric  Oxide. — Digest  0.1  Gm.  of  the  powder  with  20  mils  of  warm  diluted  hydro- 
chloric acid  and  filter;  the  filtrate  is  not  rendered  more  than  slightly  brown  by  hydro- 
gen sulphide  T.S. 

Assay. — Dissolve  about  1  Gm.  of  Mercury  with  Chalk,  accurately  weighed,  in  a 
mixture  of  10  mils  of  distilled  water  and  10  mils  of  nitric  acid  and  heat  it  on  a  water 
bath  until  red  fumes  cease  to  be  evolved  and  the  liquid  becomes  colorless.  Then  add 
150  mils  of  distilled  water  and  2  mils  of  ferric  ammonium  sulphate  T.S.  and  titrate  the 
solution  with  tenth-normal  potassium  sulphocyanate  V.S.  It  shows  not  less  than  37 
per  cent,  nor  more  than  39  per  cent,  of  Hg.  Each  mil  of  tenth-normal  potassium  sul- 
phocyanate V.S.  used  corresponds  to  0.01003  Gm.  of  Hg.  Each  gramme  of  Mercury  with 
Chalk  corresponds  to  not  less  than  36.9  mils  nor  more  than  38.9  mils  of  tenth-normal 
potassium  sulphocyanate  V.S. 

Mercury  with  Chalk  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P., 
Test  No.  4,  Chapter  LXII). 

Uses. — Mercury  with  chalk  is  a  mild  mercurial,  frequently  given 
to  children.  It  should  be  free  from  mercurous  or  mercuric  oxide; 
through  exposure  to  air  old  specimens  frequently  contain  both.  The 
dose  is  four  to  ten  grains  (0.25  to  0.6  Gm.). 


HYDRARGYRUM  AMMONIATUM.  U.  S.     Ammoniated  Mercury 
[Hydrarg.   Ammon. — White  Phi:<  iimtaik] 

It  contains  mercurammonium  chloride  [HgNH2Cl  =  252.00]  corre- 
sponding to  not  less  than  78  per  cent,  nor  more  than  80  per  rent .  of  Hg. 
Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — The  U.  S.  P.  IX  omitted  the  process  for  the  manu- 
facture, but  the  U.  S.  P.  VIII  process  was  as  follows: 

Dissolve  100  Gm.  [old  form  1  oz.  av.]  of  corrosive  mercuric  chloride 
in  2000  mils  [old  form  20  fl.  oz.]  of  warm  distilled  water,  filter  the  solu- 
tion, and  allow  it  to  cool.  Pour  the  filtered  liquid  gradually,  and  with 
constant  stirring,  into  150  mils  [old  form  \l/2  fl.  oz.]  of  ammonia  water, 
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taking  care  that  the  latter  shall  remain  in  slight  excess.  Collect  the 
precipitate  on  a  filter,  and,  when  the  liquid  has  drained  from  it  as 
much  as  possible,  wash  it  with  a  mixture  of  400  mils  [old  form  4  fl.  oz.] 
of  distilled  water  and  20  mils  [old  form  13/2  fl.  dr.]  of  ammonia  water. 
Finally,  dry  the  precipitate  between  sheets  of  bibulous  paper,  in  a 
dark  place,  at  a  temperature  not  exceeding  30°  C.  (86°  F.),  and  keep 
it  in  well-stoppered  bottles,  protected  from  light. 

In  this  process  the  ammonium  of  one-half  of  the  ammonium  chloride, 
which  is  formed  upon  mixing  the  solutions,  has  two  of  its  hydrogen 
atoms  replaced  by  one  atom  of  bivalent  mercury,  NH4C1  becoming 
NH2HgCl. 

IgCl2  +  2NH4OH  =  NH  CI  +  NH2HgCl  4-    2H20 

Mercuric  Ammonia  Ammonium     Mercurammonium       Water 

Chloride  Water  Chloride  Chloride 

Official  Description. — It  occurs  as  white,  pulverulent  pieces,  or  as  a  white,  amor- 
phous powder;  permanent  in  the  air. 

Odor  and  Taste. — Without  odor,  and  having  an  earthy,  afterwards  styptic  and 
metallic  taste. 

Solubility. — Ammoniated  Mercury  is  insoluble  in  water  or  alcohol.  By  prolonged 
washing  with  water  it  is  gradually  decomposed,  assuming  a  yellow  color,  and  becom- 
ing converted  into  a  basic  salt.  Readily  dissolved  by  warm  hydrochloric,  nitric,  or 
acetic  acid,  and  by  a  cold  solution  of  ammonium  carbonate.  Also  completely  dissolved 
by  a  cold  solution  of  sodium  thiosulphate,  with  the  evolution  of  ammonia;  when  this 
solution  is  heated  for  a  short  time,  red  mercuric  sulphide  is  separated,  which  on  pro- 
tracted boiling  turns  black. 

Tests  for  Identity. — -At  a  temperature  below  a  red  heat,  Ammoniated  Mercury  is 
decomposed  without  fusion,  and  at  a  red  heat  it  is  volatilized  without  leaving  more 
than  0.2  per  cent,  of  residue. 

When  heated  with  potassium  hydroxide  T.S.,  the  salt  turns  yellow,  and  evolves 
ammonia. 

A  solution  of  the  salt  in  diluted  nitric  acid  yields  with  potassium  iodide  T.S.  a  red 
precipitate  soluble  in  an  excess  of  the  reagent.  With  silver  nitrate  T.S.  ite  nitric  acid 
solution  yields  a  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Mcrcurous  Salts. — The  salt  is  completely  sol- 
uble in  hydrochloric  acid,  and 

Carbonates. — Without  effervescence. 

Assay. — Dissolve  about  0.5  Gm.  of  Ammoniated  Mercury,  accurately  weighed,  in 
2  mils  of  hydrochloric  acid  and  10  mils  of  distilled  water,  warming  gently  until  solution 
is  effected,  then  dilute  with  300  mils  of  distilled  water  and  proceed  as  directed  under 
Hydrargyi  Cftloridum  Corrosivum,  page  919,  beginning  with  the  word  "Pass"  on  line  3 
of  the  Assay.  The  weight  of  mercuric  sulphide  obtained  when  multiplied  by  0.862 
indicates  its  equivalent  in  mercury  (Hg),  which  corresponds  to  not  less  than  78  per  cent, 
nor  more  than  80  per  cent,  of  Hg.  Each  gramme  of  Ammoniated  Mercury  corresponds 
to  not  less  than  0.9047  Gm.  nor  more  than  0.9279  Gm.  of  mercuric  sulphide. 

Ammoniated  Mercury  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P., 
Test  NO.  1,  Chapter  LXII). 

U.  S.  P.  Preparation. — Unguentum  Hydrargyri  Ammoniati. 

Uses. — This  compound  of  mercury  is  not  used  internally;  it  is 
applied  externally  in  the  form  of  ointment  chiefly  in  cutaneous  affec- 
tions, as  psoriasis,  eczema,  and  troubles  of  parasitic  origin,  as  ringworm. 


HYDRARGYRI  CHLOR1DUM  CORROSIVUM.  U.  S.      Corrosive   Mercuric 

Chloride 
[Hydrarg.   Chlor.   Corr. — BICHLORIDE   Ot    MERCURY      CORROSXVI  St  iu.imate 

Mercuric  Chxoridi        Perchloridb  of  Mercury] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99.6  per  cent,  of  HgCl2  (271.52).  Preserve 
it  in  well-closed  containers. 
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Preparation. — This  important  mercuric  salt  may  be  made  by  the 
former  official  process,  as  follows: 

Take  of  mercury,  24  oz.;  sulphuric  acid,  36  oz.;  sodium  chloride, 
18  oz.  Boil  the  mercury  with  the  sulphuric  acid,  by  means  of  a  sand 
bath,  until  a  dry,  white  mass  remains.  Rub  this,  when  cold,  with  the 
sodium  chloride  in  an  earthenware  mortar;  then  sublime  the  mixture 
with  a  gradually  increasing  heat. 

By  boiling  sulphuric  acid  in  excess  with  mercury  to  dryness,  a  white 
salt  (mercuric  sulphate)  is  formed,  according  to  the  reaction : 

2H2S04  +  Hg  =  HgS04  +  S02  +  2H20 

Sulphuric       Mercury       Mercuric  Sulphur         Water 

Acid  Sulphate  Dioxide 

When  this  is  mixed  with  sodium  chloride,  and  the  mixture  exposed 
to  a  subliming  heat,  decomposition  takes  place,  according  to  the 
reaction : 

HgS04  +  2NaCl  =  Na2S04  +  HgCla 

Mercuric  Sodium  Sodium  Mercurio 

Sulphate  Chloride         Sulphate  Chloride 

The  mercuric  chloride  thus  formed  sublimes,  and  the  sodium  sul- 
phate remains. 

Official  Description. — It  occurs  as  heavy,  colorless,  rhombic  crystals,  or  crystalline 
masses,  or  as  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  permanent  in  the  air,  and  having  a  char- 
acteristic and  persistent  metallic  taste.  Great  caution  should  he  used  in  tasting  it.  An 
aqueous  solution  of  Corrosive  Mercuric  Chloride  (1  in  20)  is  acid  to  litmus,  but  becomes 
neutral  upon  the  addition  of  sodium  chloride. 

Solubility. — One  Gm.  of  Corrosive  Mercuric  Chloride  dissolves  in  13.5  mils  of  water, 
3.8  mils  of  alcohol,  about  12  mils  of  glycerin,  and  in  22  mils  of  ether,  at  25°  C.  (77°  F.); 
also  in  2.1  mils  of  boiling  water  and  1.6  mils  of  boiling  alcohol. 

Tests  for  Identity.— The  salt  fuses  to  a  colorless  liquid  at  265°  C.  (509°  F.)  and  at 
about  300°  C.  (572°  F.)  it  volatilizes  in  dense  white  vapors,  leaving  not  more  than 
0.1  percent,  of  residue. 

Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  20)  yield  a  white  precipitate 
with  ammonia  water;  a  black  precipitate  with  an  excess  of  hydrogen  sulphide;  a  red 
precipitate,  soluble  in  an  excess  of  the  reagent,  with  potassium  iodide  T.S. ;  and  a  white 
precipitate,  insoluble  in  nitric  acid,  with  silver  nitrate  T.S. 

Impurities  and  Tests  for  Impurities.— Not  more  than  0.5  per  cent,  of  residue  remains 
on  dissolving  finely  powdered  Corrosive  Mercuric  Chloride  in  ether  or  alcohol. 

Assay. — Dissolve  about  0.5  Gm.  of  Corrosive  Mercuric  Chloride,  previously  dried 
to  constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed  in  300 
mils  of  cold  distilled  water  to  which  1  mil  of  hydrochloric  acid  has  been  added.  Pass 
hydrogen  sulphide  through  the  cold  solution  until  saturated  and  the  precipitate  of  mer- 
curic sulphide  readily  subsides,  leaving  a  clear,  supernatant  liquid.  Collect  the  precipi- 
tate on  counterpoised  filters,  wash  it  well  with  cold  distilled  water  and  filially  with  three 
portions  of  about  10  mils  each  of  alcohol.  Then  close  the  tip  of  the  funnel  with  a  cork 
stopper,  add  sufficient  carbon  tetrachloride  to  cover  the  precipitate,  cover  the  funnel 
with  a  watch-glass,  and  allow  it  to  stand  for  about  half  an  hour.  Then  drain  off 
the  solvent  and  wash  the  precipitate  with  further  portions  of  carbon  tetrachloride 
until  after  evaporating  about  1  mil  of  the  filtrate  no  Visible  residue  remains.  Remove 
the  adhering  carbon  tetrachloride  by  washing  with  several  portions  of  10  milsi  each 
of  alcohol  and,  after  drying  in  the  air,  transfer  to  an  oven  and  dry  to  constant 
weight  at  about  110°  C.  (230°  F.).  The  weight  of  mercuric  sulphide  obtained,  when 
multiplied  by  1.167,  indicates  its  equivalent  in  HgClo.  which  corresponds  in  the  dried 
salt  to  not  less  than  90.5  per  cent,  of  HgCl2.  Each  gramme  of  Corrosive  Mercuric 
Chloride,  previously  dried  to  constant  weight,  corresponds  to  0.8626  Gm.  of  mercuric 
sulphide. 

Corrosive  Mercuric  Chloride,  previously  dried  to  constant  weight,  may  also  be 
assayed  by  the  Electrolytic  method  (see  TJ.  S.  P.,  Test  No.  4,  Chapter  I. XII). 

U.  S.  P.  Preparation. — Toxitabelke  Hydrargyri  Chloridi  Corrosivi. 

N.  F.  Preparations. — Lotio  Flava;  Mulla  Hydrargyri  Chloridi  Corrosivi. 
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Uses. — Pharmaceutical^,  mercuric  chloride  is  used  in  several 
preparations  to  furnish  the  mercury  in  the  compounds.  Medicinally, 
as  an  alterative,  it  is  one  of  the  most  valuable  internal  remedies  in 
syphilis  and  chronic  rheumatism,  the  dose  being  one-twentieth  of  a 
grain  (0.003  Gm.).  Externally,  it  is  used  as  a  stimulant  and  escha- 
rotic.  Recently  it  has  been  very  extensively  employed  in  antiseptic 
surgery.  For  this  purpose  it  is  usually  sold  in  the  form  of  tablets, 
mixed  with  sodium  chloride,  which  renders  it  more  readily  soluble. 
These  tablets  have  been  so  commonly  sold  and  so  often  mistaken  for 
headache  tablets,  with  fatal  results,  that  the  laws  of  many  States  and 
the  Pharmacopoeia  have  established  rigid  regulations  for  their  appear- 
ance so  as  to  render  them  distinctive  and  readily  recognized  as  poison- 
ous. See  Toxitabelloe  Hydrargyri  Chloridi  Corrosivi  (Chapter  LXVII). 
It  is  a  powerful  antiseptic,  but  great  care  is  required  on  account  of  its 
poisonous  properties.  The  antidote  to  poisoning  by  corrosive  sub- 
limate is  the  free  use  of  white  of  egg,  milk,  or  other  albuminous  liquids, 
followed  by  an  emetic. 


HYDRARGYRI  CHLORIDUM  MITE.  U.  S.     Mild  Mercurous  Chloride 

[Hydrarg.   Chlor.   Mit. — Mercurous  Chloride      Calomel       Protochloride 
op  Mercury        Subchloride  of  Mercury] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99.6  per  cent,  of  HgCl  (236.06).  Preserve  it 
in  well-closed  containers,  protected  from  light. 

Preparation. — The  former  official  process  may  be  used  to  prepare 
mercurous  chloride,  as  follows: 

Take  of  mercury,  48  oz.;  sulphuric  acid,  36  oz.;  sodium  chloride, 
18  oz. ;  distilled  water,  a  sufficient  quantity.  Boil,  by  means  of  a  sand 
bath,  24  oz.  of  the  mercury  with  the  sulphuric  acid,  until  a  dry,  white 
mass  remains.  Rub  this,  when  cold,  with  the  remainder  of  the  mercury, 
in  an  earthenware  mortar,  until  they  are  thoroughly  mixed.  Then 
add  the  sodium  chloride,  and,  having  rubbed  it  with  the  other  ingre- 
dients until  globules  of  mercury  cease  to  be  visible,  sublime  the  mixture 
into  a  large  chamber  so  that  the  sublimate  may  fall  in  powder.  Wash 
the  sublimed  matter  with  boiling  distilled  water  until  the  washings 
afford  no  precipitate  with  ammonia  water,  and  dry  it. 

In  this  preparation  mercuric  sulphate  is  first  made;  this  is  then 
triturated  with  a  quantity  of  mercury  equal  to  that  used  in  forming  it ; 
mercurous  BUlphate  is  produced,  and  when  this  is  mixed  with  sodium 
chloride  and  sublimed,  mercurous  chloride  is  produced  as  a  fine  white 
sublimate,  and  sodium  sulphate  remains  behind. 

2H2S04  +  Ilg  =  IIgS04  +  S02  +  2HaO 

Sulphuric       Mcrrury      Mercuric       Sulphur        Water 
Acid  Bulphatfl         Dioxide 

HgS04  +  Hg  =  Hg2S()4 

MiTcurir        Mcrrury       Mercurous 
Bulphftte  Sulphate 

Hg2S04  +  2NaCl  =  2HgCl  +  Na2S04 

Mrrcuroun  Sodium  Mercurous  Sodium 

Sulphate  Chloride  Chloride  Sulphate 
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Official  Description. — It  is  a  white,  impalpable  powder,  becoming  yellowish-white 
on  being  triturated  with  strong  pressure,  and  showing  only  small,  isolated  crystals  when 
viewed  under  a  lens  having  a  magnifying  power  of  one  hundred  diameters;  permanent 
in  the  air. 

Odor  and  Taste. — It  is  odorless  and  tasteless. 

Solubility. — Mild  Mercurous  Chloride  is  insoluble  in  water,  alcohol,  ether  or  cold 
dilute  acids. 

Tests  for  Identity. — When  strongly  heated,  Mild  Mercurous  Chloride  is  volatilized 
without  fusion  or  the  evolution  of  brown  vapors,  leaving  not  more  than  0.1  per  cent, 
of  residue. 

The  salt  is  blackened  by  contact  with  calcium  hydroxide  T.S.,  with  solutions  of  alkali 
hydroxides  or  with  ammonia  water. 

When  heated  with  an  equal  weight  of  dried  sodium  carbonate  (free  from  chloride) 
in  a  dry  glass  tube,  Mild  Mercurous  Chloride  yields  a  sublimate  of  metallic  mercury. 
Dissolve  the  residue  in  nitric  acid  and  filter;  silver  nitrate  T.S.  produces  in  the  filtrate 
a  white,  curdy  precipitate  insoluble  in  nitric  acid. 

Impurities  and  Tests  for  Impurities — Mercuric  Chloride. — Shake  2  Gm.  of  the  salt 
with  20  mils  of  ether,  filter,  evaporate  the  filtrate,  and  add  10  mils  of  distilled  water; 
not  more  than  a  slight  opalescence  results  upon  the  addition  of  silver  nitrate  T.S.  to 
5  mils  of  the  solution. 

Ammoniated  Mercury. — Heat  1  Gm.  of  the  salt  with  potassium  hydroxide  T.S. ;  no 
ammonia  is  evolved. 

Assay. — Mix,  in  a  tared  flask,  about  1  Gm.  of  Mild  Mercurous  Chloride,  previously 
dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed, 
with  10  mils  of  distilled  water,  add  50  mils  of  tenth-normal  iodine  V.S.  and  5  Gm.  of 
potassium  iodide,  dissolved  in  10  mils  of  distilled  water,  stopper  the  flask,  allow  the 
mixture  to  stand,  with  occasional  agitation,  until  complete  solution  has  taken  place 
and  estimate  the  excess  of  iodine  by  titration  with  tenth-normal  sodium  thiosulphate 
V.S.,  starch  T.S.  being  used  as  indicator.  It  shows,  in  the  dried  salt,  not  less  than  99.6 
per  cent,  of  HgCl.  Each  mil  of  tenth-normal  iodine  V.S.  used  corresponds  to  0.023606 
Gm.  of  HgCl.  Each  gramme  of  Mild  Mercurous  Chloride,  previously  dried  to  con- 
stant weight,  corresponds  to  not  less  than  42.2  mils  of  tenth-normal  iodine  V.S. 

Mild  Mercurous  Chloride,  previously  dried  to  constant  weight,  mav  also  be  assayed 
by  the  Electrolytic  method  (see  U.  S.  P.,  Test  No.  4,  Chapter  LXII). " 

U.  S.  P.  Preparation. — Pilulae  Cathartics:  Composite. 

N.  F.  Preparations. — Lotio  Nigra;  Pilula?  Antimonii  Composita?;  Pulvis  Hydrar- 
gyri  Chloridi  Mitis  et  Jalapse;  Trochisci  Santonini  Compositi. 

Uses. — Calomel  is  largely  used  as  an  hepatic  stimulant  and  altera- 
tive; it  is  also  purgative,  and,  in  large  doses,  sedative.  It  is  given 
in  doses  of  one-quarter  to  one-half  grain  (0.015  to  0.03  Gm.)  as  an 
alterative  and  two  to  five  grains  (0.13  to  0.3  Gm.)  as  a  laxative.  Care 
must  be  exercised  in  prescribing  calomel  with  other  remedies  that 
the  chemical  action  does  not  produce  corrosive  sublimate. 


HYDRARGYRI  IODIDUM  FLAVUM.  U.  S.     Yellow  Mercurous  Iodide 

[Hydrarg.   Iod.   Flav. — Mercurous  Iodide       Protoiodide  of  Mercurt 
Yellow  Iodide  of  Mercury] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  Hgl  (327.52).  Preserve  it  in 
well-closed  containers,  protected  from  light. 

Preparation. — The  details  for  its  manufacture  were  omitted  from 
the  U.  S.  P.  IX,  but  the  U.  S.  P.  VIII  process  is  as  follows: 

Mix  20  mils  [old  form  5  fl.  dr.]  each,  of  nitric  acid  and  distilled 
water,  and,  when  the  liquid  is  cold,  pour  it  upon  50  Gm.  [old  form  1  oz. 
av.  293  gr.]  of  mercury  contained  in  a  glass  beaker.    Set  the  mixture 
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aside  in  a  dark  place,  and  keep  it  at  a  temperature  between  25°  and 
30°  C.  (77°  and  86°  F.),  with  occasional  agitation,  until  the  reaction 
ceases  and  a  little  mercury  still  remains  undissolved.  Separate  the 
crystals  of  mercurous  nitrate,  which  will  have  formed,  from  the  mother 
liquor,  allow  them  to  drain  in  a  glass  funnel,  and  dry  them  on  bibulous 
paper,  in  a  dark  place.  When  the  salt  is  dry,  dissolve  40  Gm.  [old 
form  584  grains]  of  it  in  650  mils  [old  form  20}/^  fl.  oz.]  of  distilled  water 
to  which  6  mils  [old  form  92  minims]  of  nit  ic  acid  have  previously 
been  added.  Having  prepared  a  solution  of  16  Gm.  [old  form  233 
grains]  of  potassium  iodide  in  32  mils  [old  form  1  fl.  oz.]  of  distilled 
water,  slowly  pour  the  solution  of  potassium  iodide  into  the  solution 
of  mercurous  nitrate,  with  constant  stirring,  which  should  be  con- 
tinued for  fifteen  minutes,  allow  the  precipitate  to  subside,  decant 
the  supernatant  liquid,  and  wash  the  precipitate  by  decantation  with 
ten  successive  portions  of  500  mils  [old  form  1  pint]  each  of  distilled 
water.  Finally,  transfer  the  precipitate  to  a  filter,  and  dry  it  between 
sheets  of  bibulous  paper,  in  a  dark  place,  at  a  temperature  not  exceed- 
ing 40°  C.  (104°  F.),  and  keep  it  in  dark  amber-colored  vials,  with 
the  least  possible  exposure  to  light. 

Instead  of  weighing  off  40  Gm.  [old  form  584  grains]  of  the  mer- 
curous nitrate  as  above  directed,  the  whole  of  the  crystallized  salt 
may  be  taken  and  the  amount  of  potassium  iodide,  etc.,  adjusted  to 
the  proportions  given  above. 

Official  Description. — It  is  a  bright  yellow,  amorphous  powder.  By  exposure  to  light 
it  becomes  greenish  in  proportion  as  it  undergoes  decomposition  into  metallic  mercury 
and  mercuric  iodide. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — Yellow  Mercurous  Iodide  is  almost  insoluble  in  water  and  wholly  insol- 
uble in  alcohol  or  ether. 

Tests  for  Identity. — When  slowly  and  moderately  heated,  it  assumes  at  first  an  orange 
and  then  a  red  color,  becoming  yellow  again  on  coding.  When  quickly  and  strongly 
heated,  it  is  at  first  partially  decomposed  into  mercury  and  mercuric  iodide,  and  finally 
is  volatilized,  leaving  not  more  than  0.2  per  cent,  of  residue.  When  heated  with  an 
equal  weight  of  dried  sodium  carbonate,  in  a  dry  glass  tube,  Yellow  Mercurous  Iodide 
yields  a  sublimate  of  metallic  mercury. 

When  Fellow  Mercurous  Iodide  is  heated  with  sulphuric  acid  and  a  little  manganese 
dioxide,  the  vapor  of  iodine  is  evolved. 

Impurities  and  Tests  for  Impurities. — Mercuric  Iodide. — When  0.5  Gm.  of  the  sail  is 
thoroughly  shaken  with  10  mils  of  alcohol  and  the  mixture  filtered.  .">  mOs  of  the  per- 
fectly clear  filtrate  is  not  affected  by  an  equal  volume  of  hydrogen  sulphide  T.8. 

Assay.  —Transfer  to  a  flask  about  1  Gm.  of  Yellow  Mercurous  Iodide,  previously 
dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed, 
adfl  50  mils  of  tenth-normal  iodine.  V.S.  and  5  Clin,  of  potassium  iodide,  dissolved  in  10 
mils  of  distilled  water,  stopper  the  flask,  and  allow  the  mixture  to  stand  in  the  tightly 
stoppered  flask,  with  occasional  agitation,  until  complete  solution  has  taken  place. 
Then  titrate  with  tenth-normal  sodium  thiosulphati^  \'.S.,  using  starch  T.8.  BS  indi- 
cator. It  shows,  in  the  dried  salt,  not  less  than  '.HI  per  cent,  of  Hgl.  bach  mil  of  tenth- 
normal iodine  V.8.  used  corresponds  to  0.032752  Gm.  of  Hgl.  Bach  gramme  <>f  Yellow 
Mercurous  Iodide,  previously  dried  to  constant  weight,  corresponds  to  not  less  than 
30.2   mils  of   tenth-normal   iodine  V.S. 

Vellow  Mercurous  Iodide,  previously  dried  to  constant  weight,  may  also  be  assayed 
by  the  Kleetrolytic  method  (see  U.  S.  P.,  Test  No.  4,  Chapter  LXII). 

Uses. — Yellow  mercurous  iodide  is  used  as  an  alterative.  It  is 
bettor  adapted  for  interna]  administration  than  the  red  iodide,  be- 
cause it  is  milder.  The  dose  is  from  one-sixth  to  one  grain  (0.01  to 
0.065  Gm.). 
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HYDRARQYRI  IODIDUM  RUBRUM.  U.S.     Red  Mercuric  Iodide 

[Hydrarg.   Iod.   Rub. — Biniodide  of  Mercury         Mercuric  Iodide 
Red  Iodide  of  Mercury] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  Hgl2  (454.44).  Preserve  it 
in  well-closed  containers,  protected  from  light. 

Preparation. — The  U.  S.  P.  IX  omitted  the  manufacturing  details, 
but  the  U.  S.  P.  VIII  process  was  as  follows: 

Metric  Old  Form 

Corrosive  Mercuric  Chloride 40  dm.  l  oz.  av.  148  gr. 

Potassium  Iodide 50  Gm.  l  oz.  av.  293  gr! 

Distilled  Water,  a  sufficient  quantity. 

Dissolve  40  Gm.  [old  form  1  oz.  av.  148  gr.]  of  corrosive  mercuric 
chloride  and  50  Gm.  [old  form  1  oz.  av.  293  gr.]  of  potassium  iodide, 
each,  in  800  mils  [old  form  253^2  A-  oz.]  of  distilled  water,  and  filter 
the  solutions  separately.  Pour  both  solutions,  simultaneously  and  in 
a  thin  stream,  with  constant  and  very  active  stirring,  into  2000  mils 
[old  form  4  pints]  of  distilled  water.  When  the  precipitate  has  sub- 
sided, decant  the  supernatant  liquid,  collect  the  precipitate  on  a  filter, 
and  wash  it  with  cold  distilled  water,  until  the  washings  give  not 
more  than  a  slight  opalescence  with  silver  nitrate  test  solution.  Fi- 
nally, dry  it,  in  a  dark  place,  between  sheets  of  bibulous  paper,  at  a 
temperature  not  exceeding  40°  C.  (104°  F.),  and  keep  it  in  well-stop- 
pered bottles,  protected  from  light. 

In  this  process  mercuric  iodide  and  potassium  chloride  are  formed 
by  double  decomposition. 

HgCl2  +  2KI   =   Hgl2  +  2KC1 

Mercuric        Potassium     Mercuric  Potassium 

Chloride  Iodide  Iodide  Chloride 

As  mercuric  iodide  is  soluble  in  solutions  both  of  mercuric  chloride 
and  of  potassium  iodide,  it  is  not  profitable  to  use  an  excess  of  cither. 
It  may  be  obtained  in  handsome  crystals  by  dissolving  it  in  hot  hydro- 
chloric acid  to  saturation  and  allowing  the  solution  to  cool  slowly. 

Official  Description. — It  is  a  scarle1>red,  amorphous  powder;  permanent  in  the  air. 

Odor  and  Taste. — Odorless,  nearly  tasteless. 

Solubility. —  Red  Mercuric  Iodide  is  almost  insoluble  in  water;  1  Gm.  dissolves  in 
115  mils  of  alcohol,  910  mils  of  chloroform,  and  in  120  mils  of  ether  at  26°  C.  (77°  F.)j 
also  in  I'D  mils  of  boiling  alcohol;  soluble  in  solutions  of  the  soluble  iodides,  mercuric 
chloride,  ."-odium  thiosulphate,  and  hot  solutions  of  the  alkali  cliloridcs. 

Tests  for  Identity.— When  heated  to  about  150°  C.  (302°  F.),  the  salt  becomes  yellow, 
bni  again  assumes  a  red  color  on  cooling;  upon  further  heating,  it  fuses  to  a  dark  yel- 
low liquid  which,  on  cooling,  forms  a  yellow,  crystalline  mass;  at  higher  temperatures  it 
is  finally  volatilized,  leaving  not  more  than  0.2  per  cent,  of  residue. 

Heat  the  sail  with  potassium  hydroxide  T. 8.,  and  add  a  little  sugar  of  milk;  the  com- 
pound is  reduced  and  metallic  mercury  is  precipitated. 

Boil  about  0.1  Gm.  of  the  salt  with  -'  mils  of  potassium  hydroxide  T.S.,  filter  and 
supersaturate  the  filtrate  with  nitric  acid.  The  liquid  becomes  yellow  from  the  liber- 
ation of  iodine,  which  produces  a  blue  color  upon  the  addition  of  a  few  drops  of 
starch  'IS. 

Impurities  and  Tests  for  Impurities. — Soluble  Mercury  Salts. — Agitate  thoroughly 
about  0.5  Gm.  of  Red  Men-uric  Iodide  with  10  mils  of  distilled  water  and  Biter;  the 
filtrate  does  not  become  more  than  Blightly  colored  by  hydrogen  sulphide  T.S. 

Two  Gm.  of  Red  Mercuric  Iodide  dissolves  quickly  in  100  mils  of  distilled  water, 
containing  '2  Gm.  of  potassium  iodide,  without  leaving  more  than  0.004  Gm.  of  insol- 
uble matter. 

Assay. — Red  Mercuric  Iodide,  when  previously  dried  to  constant  weight  in  a  deeicca- 
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tor  over  sulphuric  acid  and  assayed  by  the  Electrolytic  method  (see  U.  S.  P.,  Teat  No. 
4,  Chapter  LXII) ,  shows  not  less  than  99  per  cent,  of  Hgl2. 

U.  S.  P.  Preparation. — Liquor  Arseni  et  Hydrargyri  Iodidi. 
N.  F.  Preparation. — Liquor  Hydrargyri  et  Potassii  Iodidi. 

Uses. — This  iodide  is  used  internally  in  the  treatment  of  syphilis, 
in  doses  of  one-twentieth  of  a  grain  (0.003  Gm.);  it  is  frequently 
given  in  pill  form  combined  with  potassium  iodide.  Externally,  it 
is  often  used  in  the  form  of  an  ointment,  of  the  strength  of  sixteen 
grains  in  an  ounce  of  simple  ointment. 


HYDRARGYRI  OXIDUM  FLAVUM.  U.  S.     Yellow  Mercuric  Oxide 
[Hydrarg.   Oxid.   Flav.] 

It  contains,  when  dried  to  constant  weight  at  150°  C.  (302°  F.), 
not  less  than  99.5  per  cent,  of  HgO  (216.60).  Preserve  it  in  well- 
closed  containers,  protected  from  light. 

Preparation. — The  details  for  manufacturing  this  salt  were  omitted 
from  the  U.  S.  P.  IX;  the  U.  S.  P.  VIII  process  was  as  follows: 

Dissolve  100  Gm.  [old  form  3  oz.  av.  148  gr.]  of  corrosive  mercuric 
chloride  in  1000  mils  [old  form  2  pints]  of  warm  distilled  water,  and 
filter  the  solution.  Dissolve  40  Gm.  [old  form  1  oz.  av.  147  gr.]  of 
sodium  hydroxide  (which  should  contain  at  least  90  per  cent,  of  pure, 
anhydrous  sodium  hydroxide)  in  1000  mils  [old  form  2  pints]  of  cold 
distilled  water,  and  into  this  solution  pour  gradually,  and  with  con- 
stant stirring,  the  solution  of  corrosive  mercuric  chloride.  Allow  the 
mixture  to  stand  for  an  hour  at  a  temperature  of  about  30°  C.  (86°  F.), 
stirring  frequently.  Then  decant  the  supernatant,  clear  liquid  from 
the  precipitate,  and  wash  the  latter  repeatedly  by  the  addition  and 
decantation  of  portions  of  distilled  water,  using  1000  mils  [old  form 
2  pints]  of  water  each  time.  Collect  the  precipitate  on  a  strainer, 
and  continue  the  washing  with  warm  distilled  water,  until  a  small 
portion  of  the  washings,  when  poured  on  a  little  mercuric  chloride 
test  solution,  no  longer  produces  a  yellowish  turbidity  at  the  line  of 
contact  of  the  two  liquids.  Then  allow  the  precipitate  to  drain,  and 
dry  it  between  sheets  of  bibulous  paper,  m  &  dark  place,  at  a  temper- 
ature not  exceeding  30°  C.  (86°  F.),  and  keep  it  in  well-stoppered 
bottles,  protected  from  light. 

HgCla  +  2NaOH  =  HgO  +  2NaCl  4-  HaO 

Mercuric  Sodium        Mercuric  Sodium  Water 

Chloride         Hydroxide       Oxido  Chloride 

Official  Description. —  It  is  B  light  orange-yellow,  amorphous,  heavy,  impalpable 
powder;  permanent  in  tin'  air.  but  turning  darker  on  exposure  to  light. 

(KJor,  Taste,  and  Kcnctlon.-  <  Idorless,  ami  having  a  somewhat  metallic  taste.  When 
moi  b  oed  with  li"t  distilled  wain-,  Yellow  Mercuric  Oxide  is  sol  alkaline  to  litmus. 

Solubility* — Yellow  Mercuric  Oxide  is  almost  Insoluble  in  water;  insoluble  in  alcohol; 
readily  dissolved  by  diluted  hydrochloric  >>r  nitric  acid,  forming  colorless  solutions. 

Tests  for  Identity.  When  moderately  heated,  Yellow  Mercuric  Oxide  assumes  a 
red  color. 

Impurities  and  Tents  for  Impurities. —At  a  red  heat  it  is  completely  decomposed 
into  Oxygen  and  metallic  mercury,  and  is  finally  volatilized,  leaving  not  "more  than  O.'J 

per  oenl .  <>f  residue. 

A  solution  of  0.6  Om.  of  Yellow  Mercuric  Oxide  in  •_'">  mils  of  either  diluted  hydro- 
chloric or  diluted  nitric  acid  is  not  more  than  slightly  turbid. 
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Distinction  from  Red  Mercuric  Oxide. — Heat  0.5  Gm.  of  Yellow  Mercuric  Oxide  for  two 
hours  in  a  test  tube,  on  a  water  bath,  with  a  solution  of  1  Gm.  of  oxalic  acid  in  10  mils 
of  distilled  water  and  1  mil  of  ammonia  water,  replacing  from  time  to  tim<;  the  water 
lost  by  evaporation;  it  is  converted  into  white  or  yellowish-white  mercuric  oxalate. 

Assay. — Dissolve  about  0.5  Gm.  of  Yellow  Mercuric  Oxide,  previously  dried  to  con- 
stant weight  at  150°  C.  (302°  F.)  and  accurately  weighed,  in  10  mils  of  distilled  water 
and  5  mils  of  nitric  acid,  and  further  dilute  the  solution  with  150  mils  of  distilled  water. 
Then  add  2  mils  of  ferric  ammonium  sulphate  T.S.,  and  titrate  with  tenth-normal  po- 
tassium sulphocyanate  V.S.  to  the  production  of  a  permanent  yellowish-red  color.  It 
shows,  in  the  dried  Oxide,  not  less  than  99.5  per  cent,  of  HgO.  Each  mil  of  tenth- 
normal potassium  sulphocyanate  V.S.  used  corresponds  to  0.01083  Gm.  of  HgO.  Each 
gramme  of  Yellow  Mercuric  Oxide,  previously  dried  to  constant  weight,  corresponds 
to  not  less  than  91.9  mils  of  tenth-normal  potassium  sulphocyanate  V.S. 

Yellow  Mercuric  Oxide,  previously  dried  to  constant  weight,  may  also  be  assayed 
by  the  Electrolytic  method  (see  U.  S.  P.,  Test  No.  4,  Chapter  LXIIJ. 

U.  S.  P.  Preparations. — Oleatum  Hydrargyri;  Unguentum  Hydrargyri  Oxidi 
Flavi. 

Uses. — Yellow  mercuric  oxide  is  used  in  making  the  oleate  of  mer- 
cury (see  page  437)  and  in  the  official  ointment  (see  Chapter  LXVII) ; 
it  is  employed  only  externally. 


HYDRARGYRI  OXIDUM  RUBRUM.  U.  S.     Red  Mercuric  Oxide 
[Hydrarg.  Oxid.   Rub. — Red  Pbecipitate] 

It  contains,  when  dried  to  constant  weight  at  150°  C.  (302°  F.), 
not  less  than  99.5  per  cent,  of  HgO  (216.60).  Preserve  it  in  well- 
closed  containers,  protected  from  light. 

Preparation. — This  oxide  may  be  made  by  a  former  official  process, 
as  follows : 

Take  of  mercury,  36  oz.;  nitric  acid,  24  oz.;  water,  2  pints.  Dis- 
solve the  mercury,  with  the  aid  of  a  gentle  heat,  in  the  acid  and  water 
previously  mixed,  and  evaporate  to  dryness.  Rub  the  dry  mass  into 
powder,  and  heat  it  in  a  very  shallow  vessel  until  red  vapors  cease  to 
rise. 

Mercuric  nitrate  is  first  formed,  and  this  is  decomposed  by  heat. 

2Hg(N03)a  =  2HgO  +  4N02  +  02 

Morcuric  Mercuric  Nitrogen        Oxygen 

Nitrate  Oxide  Dioxide 

Official  Description. — It  occurs  as  heavy,  orange-red,  crystalline  scales,  or  as  a  crys- 
talline powder,  acquiring  a  yellow  color  when  finely  divided;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  somewhat  metallic  taste. 

Solubility. — Red  Mercuric  Oxide  is  almost  insoluble  in  water;  insoluble  in  alcohol; 
readily  dissolved  by  diluted  nitric  acid,  or  by  hydrochloric  acid. 

Tests  for  Identity — When  heated  to'about  400°  C.  (752°  F.)  Red  Mercuric  Oxide 
becomes  dark  violet  or  almost  black,  but  assumes  its  original  color  on  cooling. 

Impurities  and  Tests  for  Impurities. — At  a  red  heat  it  is  completely  decomposed  into 
oxygen  and  metallic  mercury,  and  is  finally  volatilized  without  leaving  more  than  0.2 
per  cent,  of  residue. 

A  solution  of  0.5  Gm.  of  Red  Mercuric  Oxide  in  25  mils  of  either  hydrochloric  or 
nitric  acid  is  not  more  than  slightly  turbid. 

Distinction  from  Yellow  Mercuric  Oxide. — Heat  0.5  Gm.  of  Red  Mercuric  Oxide  for 
two  hours,  in  a  test  tube  on  a  water  bath,  with  a  solution  of  1  Gm.  of  oxalic  acid  in  1") 
mils  of  distilled  water  and  1  mil  of  ammonia  water,  replacing,  from  time  to  time,  the 
water  lost  by  evaporation;  it  will  not  change  color  within  two  h"tir>. 

Nitrate.— Mix  1  Gm.  of  Red  Mercuric  Oxide  with  5  mils  of  distilled  water,  add  2  mils 
of  sulphuric  acid,  cool  the  mixture  and  carefully  pour  upon  it  2  mils  of  ferrous  sulphate 
T.S.;  no  brown  zone  develops  at  the  line  of  contact. 

Assay. — Dissolve  about  0.5  Gm.  of  Red  Mercuric  Oiride,  previously  dried  to  con- 
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stant  weight  at  150°  C.  (302°  F.)  and  accurately  weighed,  in  10  mils  of  distilled  water 
and  5  mils  of  nitric  acid,  and  further  dilute  the  solution  with  150  mils  of  distilled  water. 
Then  add  2  mils  of  ferric  ammonium  sulphate  T.S.,  and  titrate  with  tenth-normal 
potassium  sulphocyanate  V.S.  to  the  production  of  a  permanent  yellowish-red  color. 
It  shows,  in  the  dried  Oxide,  not  less  than  99.5  per  cent,  of  Hg().  Each  mil  of  tenth- 
normal potassium  sulphocyanate  V.S.  used  corresponds  to  O.OIOJS.'J  Gm.  of  HgO.  Each 
gramme  of  Red  Mercuric  Oxide,  previously  dried  to  constant  weight,  corresponds  to 
not  less  than  91.9  mils  of  tenth-normal  potassium  sulphocyanate  V.S. 

Red  Mercuric  Oxide,  previously  dried  to  constant  weight,  may  also,  be  assayed  by 
the  Electrolytic  method  (see  U.  S.  P.,  Test  No.  4,  Chapter  LXII). 

N.  F   Preparations. — Unguentum  Hydrargyri  Oxidi  Rubri;  Liquor  Hydrargyri 

Nitratis. 

Uses. — Red  mercuric  oxide  has  the  same  chemical  composition  as 
the  yellow  oxide.  It  is  used  in  the  form  of  ointment  for  inflamed 
eyelids,  in  skin  diseases,  and  for  destroying  bod}-  vermin.  This  oint- 
ment is  now  official  in  the  N.  F.  (see  Chapter  LXVII),  having  been 
omitted  from  the  U.  S.  P.  IX  because  of  the  difficulty  of  rubbing  down 
the  crystalline  powder  to  a  smooth  ointment.  In  fact,  when  reduced 
to  a  proper  degree  of  fineness,  it  corresponds  to  the  yellow  oxide,  so 
that  the  Pharmacopoeia  has  adopted  the  yellow  oxide  for  the  prepara- 
tion of  the  ointment  and  the  use  of  the  red  oxide  should  be  discouraged. 


HYDRARGYRI  SALICYLAS.  U.S.     Mercuric  Salicylate 
[Hydrarg.  Salicyl.— Mercuric  Subsalicylate] 

A  compoimd  of  mercury  and  salicylic  acid  containing  not  less  than 
54  per  cent,  nor  more  than  59.5  per  cent,  of  Hg.  Preserve  it  in  well- 
closed  containers  protected  from  light. 

Preparation. — The  formula  for  this  salt  is  indefinite,  but  has  been 
given  as  Hg.CeH4O.CO2.    It  may  be  prepared  as  follows : 

Dissolve  27  parts  of  corrosive  mercuric  chloride  in  600  parts  of 
distilled  water,  and  filter.  Dissolve  10.8  parts  of  sodium  hydroxide 
in  600  parts  of  cold  distilled  water,  and  pour  the  corrosive  sublimate 
solution  into  this  with  constant  stirring.  Allow  it  to  stand  for  an 
hour,  with  frequent  stirring,  at  a  temperature  of  about  30°  C.  (86°  F.) 
and  then  wash  the  precipitated  mercuric  oxide.  Now  digest  this 
freshly  precipitated  oxide  with  a  little  water  and  15  parte  of  salicylic 
acid  at  a  boiling  temperature  until  the  mixture  becomes  white;  collect 
the  mercuric  salicylate  on  a  filter,  wash  until  the  filtrate  is  no  longer 
acid  and  dry  at  a  temperature  between  30°  and  40°  C.  (86°  and  104  i 
and  finally  at  100°  C.  (212°  F.). 

Official  Description. — It  is  a  white,  slightly  yellowish  or  slightly  pinkish  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  tasteless. 

Solubility.  -Mercuric  Salicylate  is  Dearly  insoluble  in  water  or  alcohol:  riinonlyorl  by 
solutions  of  the  fixed  alkalies  or  i in  i r  carbonates;  dissolved  by  warm  solutions  of  the 
alkali  halides  wit h  like  formation  of  double  salts. 

Tests  for  Identity.     Meat  about  1  Gm.  of  the  sail  with  1<»  mils  of  hydrochloric  add; 

a  solution  is  obtained  from  which  salicylic  aoid  separates  on  cooling.     A   piece  of  copper 
foil  added  to  a   portion  of  the  altered  solution,  nearly  neutralized  with  ammonia   water. 

bnmediately  becomes  coated  with  metallic  mercury.    To  another  portion  of  this  solu- 
tion add  a  few  drops  of  ferric  chloride  T.S.;  a  violet  color  is  produced. 

Incinerate  aboul  <>..">  Gm.  of  the  salt  in  ■  porcelain  crucible;  not  more  than  O.'J  per 
cent,  of  residue  remains. 

Impurities  and  Tests  for  Impurities.  —/•>.-.•  Salicylic  Add.— The  salt  does  ool  redden 
moistened   blue  litmus  paper. 

'./.  reury  Compounds,     No  dark  color  results  at  once  on  shaking  about  0.1  Cim. 
of  the  sail  with  •">  mils  of  hydrogen  sulphide  T.S. 

About  o .•_•  (  tan.  of  the  salt  dissolves  completely  in  4  mils  of  normal  sodium  hydroxide 
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Assay. — Digest  about  0.5  Gin.  of  Mercuric  Salicylate,  accurately  weighed,  in  15  mils 
of  sulphuric  acid  and  10  mils  of  nitric  acid  on  a  water  bath  until  dissolved.  Cool  the 
solution,  dilute  it  with  150  mils  of  distilled  water,  add  30  mils  of  solution  of  hydrogen 
dioxide  and  mix  well.  Now  add  gradually,  with  constant  stirring,  5  mils  of  diluted 
hypophosphorous  acid,  then  5  Gm.  of  sodium  chloride,  dissolved  in  20  mils  of  distilled 
water,  stir  thoroughly  and  allow  the  mixture  to  stand  until  the  precipitate  has  sub- 
sided. Filter  and  wash  the  precipitate  with  distilled  water.  Transfer  the  precipitate 
and  filter  to  a  flask,  add  50  mils  of  tenth-normal  iodine  V.S.  and  2  Gm.  of  potassium 
iodide,  agitate  the  mixture  until  all  of  the  precipitate  has  dissolved  and  titrate  the  excess 
of  tenth-normal  iodine  V.S.  with  tenth-normal  sodium  thiosulphate  V.S.  It  shows 
not  less  than  54  per  cent,  nor  more  than  59.5  per  cent,  of  Hg.  Each  mil  of  tenth-normal 
iodine  V.S.  corresponds  to  0.0200(3  Gm.  of  Hg.  Each  Gm.  of  Mercuric  Salicylate  cor- 
responds to  not  less  than  26.9  mils  nor  more  than  29.7  mils  of  tenth-normal  iodine  V.S. 

Mercuric  Salicylate  may  also  be  assayed  by  the  Electrolytic  method  (see  U.  S.  P., 
Test  No.  4,  Chapter  LXII). 

Uses. — It  is  used  in  doses  of  from  one-twentieth  to  one-eighth  grain 
(0.003  to  0.008  Gm.),  usually  hypodermically,  suspended  (1  in  10) 
in  liquid  petrolatum  or  oils.  Wollheim  recommends  the  following 
formula  for  its  suspension  for  hypodermic  injection:  2  Gm.  of  quinine 
and  urea  hydrochloride,  2  mils  of  disti  led  water,  12  Gm.  of  anhydrous 
wool  fat,  10  Gm.  of  mercuric  salicylate  and  sufficient  olive  oil  or  liquid 
petrolatum  to  make  100  mils.  The  mixture  should  be  sterilized  before 
use.    It  is  used  as  an  antiseptic  and  antisyphilitic. 

As  an  antiseptic  wash,  similar  in  its  use  to  mercuric  chloride,  the 
following  formula  has  been  suggested  to  render  it  soluble:  1  part  of 
corrosive  mercuric  chloride,  3  parts  of  sodium  salicylate,  100  parts 
of  distilled  water. 


LIQUOR  HYDRARGYRI  ET  POTASSII  IODIDI.  N.  F.      Solution  of 

Mercury  and  Potassium  Iodide 

[Liq.  Hydrarg.  et  Pot.  Iod. — Solution   of    Potassium    Iodohydkakgyrate 

Channing's  Solution] 

Metric  Old  Form 

Red  Mercuric  Iodide 2.5  Gm.  146  grains 

Potassium  Iodide 2.0  Qm.  117  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make   250  mils  2  pints 

Triturate  the  mercuric  iodide  and  potassium  iodide  with  about 
5  mils  [old  form  307  minims]  of  distilled  water  until  solution  has  been 
effected,  then  add  sufficient  distilled  water  to  make  the  product  meas- 
ure 250  mils  [old  form  2  pints]. 

Uses. — It  is  used  as  an  alterative  and  antisyphilitic  in  doses  of 
three  minims  (0.2  mil) 


LIQUOR  HYDRARGYRI  NITRATIS.  N.  F.      Solution  of  Mercuric  Nitrate 

(U.S. P.  VIII) 
[Liq.   Hydrarg.   Nit.] 

An  aqueous  solution  containing  not  less  than  58  per  cent,  nor  more 
than  02  per  cent,  of  anhydrous  mercuric  nitrate  [Hg(N03)2  =  32  J.(i2| 
and  :il tout  11  per  cent,  of  free  nitric  acid. 

Metric  Old  form 

Red  Mercuric  Oxide 40  Gm.  6  o».  av.  425  gr. 

Nitric  Acid 45  Qm.  5  fl.  o».    160  min. 

Distilled  Water 15  Qm  2  fl.  oz.    889  min. 


To  make 1 00  Qm.  j»  fl.  oi. 
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Mix  the  nitric  acid  with  the  distilled  water,  and  dissolve  the  red 
mercuric  oxide  in  the  mixture.  Keep  the  product  in  glass-stoppered 
bottles. 

Official  Description. — It  is  a  clear,  nearly  colorless,  heavy  liquid. 

Odor  and  Reaction. — Having  a  faint  odor  of  nitric  acid,  and  a  strongly  acid  reaction. 

Specific  Gravity — About  2.0S6  at  25°C.  (77°  F.). 

Impurities  and  Testa  for  Impurities. — Mercurous  Salt. — No  precipitation  or  cloudi- 
ness occurs  in  the  Solution  on  the  addition  of  distilled  water,  or  of  diluted  hydrochloric 
acid. 

Assay. — Transfer  about  1  Gm.  of  Solution  of  Mercuric  Nitrate,  accurately  weighed 
in  a  tared  and  stoppered  weighing-bottle,  to  a  flask  with  the  aid  of  about  150  mils  of 
distilled  water,  add  2  mils  of  ferric  ammonium  sulphate  T.S.  and  titrate  with  tenth- 
normal potassium  sulphocyanate  V.S.  to  the  production  of  a  permanent  red  color.  It 
shows  not  less  than  58  per  cent,  nor  more  than  62  per  cent,  of  anhydrous  mercuric 
nitrate.  Each  mil  of  tenth-normal  potassium  sulphocyanate  V.S.  used  corresponds  to 
0.016231  Gm.  of  anhydrous  mercuric  nitrate  [Hg  (N03)2]>  Each  gramme  of  Solu- 
tion of  Mercuric  Nitrate  corresponds  to  not  less  than  35.734  mils  nor  more  than  38.198 
mils  of  tenth-normal  potassium  sulphocyanate  V.S. 

Uses. — This  is  a  corrosive  liquid,  used  principally  to  cauterize 
malignant  ulcerations,  cancers,  etc.    It  is  never  given  internally. 


QUESTIONS  ON  NICKEL,  COBALT,  TIN,  LEAD,  COPPER,  SILVER, 

AND  MERCURY 

Nickel — 'What  is  the  Latin  name?     Give  symbol  and  atomic  weight.     (See  page 

898.) 
Give  description  and  specific  gravity.    Where  is  it  obtained? 
What  alloy  does  it  form  with  copper? 
For  what  purpose  are  the  salts  of  nickel  used? 
What  are  the  tests  for  compounds  of  nickel? 

Cobalt — Give  symbol  and  atomic  weight.    Give  description  and  specific  gravity. 
How  is  it  found?    What  classes  of  salts  does  it  form? 
What  is  flystone,  and  how  is  it  used? 

What  is  barometer  paper,  and  what  is  the  explanation  of  its  use? 
What  color  does  cobalt  give  to  glass? 
Are  any  of  the  salts  of  cobalt  official? 
What  are  the  tests  for  salts  of  cobalt? 
Tin — Give  symbol  and  atomic  weight. 
Give  description  and  specific  gravity. 
What  classes  of  salts  does  it  form? 
What  are  the  tests  for  compounds  of  tin? 

Lead — Give  Latin  name,  symbol  and  atomic  weight.    (See  page  900.) 
Give  description  and  specific  gravity. 
How  is  it  obtained? 

What  compounds  does  it  form  with  oxygen? 
What  arc  the  tests  for  compounds  of  lead? 
Is  water  rendered  poisonous  by  passing  through  load  pipes? 
Lead  acetate — Give  Latin  name,  formula  in  symbols,  and  synonym. 
1  low  is  it  made? 

Is  the  commercial  salt  fit  for  pharmaceutical  use'.'    Why? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How   may    the    following    impurities  be   detected? — Carbonate;    iron    and    copper. 
For  what   is  it   used  medicinally?     Why  are  its  aqueous  solutions  usually  turbid? 
What  is  the  dose  ' 

Solul  ion  of  lead  Bubacetate — How  much  lead  Bubaoetate  docs  this  solul  ion  contain'.' 
How  is  it  prepared  and  what  is  the  object  of  the  process?    By  what  other  method 

may  it  be  prepared? 
What  i-    it-    specific  gravity?     Describe  appearance,   odor,   taste,   and  chemical 

reaction. 
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How  may  its  strength  be  tested? 

What  is  its  popular  name? 

What  are  its  properties  and  uses  in  medicine? 

Diluted  solution  of  lead  subacetate — What  is  its  synonym?    Why  is  this  solution 
usually  opalescent? 

Is  turbidity  an  advantage  or  a  disadvantage?     Why? 

For  what  is  it  used? 

Lead  oxide — Give  Latin  official  name,  and  formula  in  symbols. 

By  what  synonym  is  it  commonly  known? 

How  is  the  commercial  salt  usually  obtained? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 
identity. 

What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 

Lead  carbonate — What  is  its  Latin  title,  chemical  formula,  and  synonym? 

How  is  it  prepared? 

Describe  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 

Lead  iodide — Give  the  Latin  title  and  chemical  formula. 

How  may  it  be  prepared? 

Describe  its  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 

What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 

How  is  it  used  medicinally? 

Red  oxide  of  lead — What  is  its  Latin  title,  synonym,   and  chemical  formula? 

How  may  it  be  prepared? 

Describe  its  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 

What  impurities  are  likely  to  be  present  and  how  detected? 

What  are  its  uses? 

Copper — Give  Latin  name. 

What  is  its  symbol?  What  is  its  atomic  weight?     Give  description  and  specific 
gravity. 

How  is  it  found? 

What  oxides  does  it  form?    Give  their  formulas. 

What  are  the  tests  for  compounds  of  copper? 

Copper  sulphate — Give  formula  in  symbols  and  synonym. 

How  is  it  made? 

How  much  water  of  crystallization  does  it  contain? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  other  metals  be  detected? 

What  are  its  uses  and  the  dose?    What  is  its  commercial  name? 
Silver — Give  Latin  name,   symbol,   and  atomic  weight.     Give  description  an 

specific  gravity. 
How  is  it  found? 

What  combination  does  it  make  with  oxygen? 
What  are  the  tests  for  silver  salts? 

Silver  nitrate — Give  formula  in  symbols  and  molecular  weight. 
How  may  it  be  made? 
How  is  the  copper  separated  from  the  silver,  with  which  is  it  usually  mixed,  in 

making  this  solution? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  an  impurity  of  copper  be  detected? 
Describe  the  assay. 
For  what  is  it  used  medicinally? 
What  is  the  dose? 
Moulded  silver  nitrate — What  is  the  Latin  official  title?     What  synonyms  are 

commonly  used?    How  is  it  prepared? 
What  is  the  object  of  adding  hydrochloric  acid? 

How  may  it  be  prevented  from  becoming  discolored  during  the  process  of  casting? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  its  quality  be  tested? 
For  what  is  it  used? 

How  may  a  convenient  caustic-holder  be  made? 
Silver  oxide; — Give  Latin  name  and  formula  in  symbols. 
Describe  the  process  (formerly  official)  by  which  it  may  be  made. 
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Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  impurity  of  chloride  be  detected? 

What  is  its  use?     Why  should  it  not  be  triturated  with  oxidizable  or  combustible 

substances? 
What  action  does  ammonia  have  upon  it? 
Mercury — Give  Latin  name,  symbol,  and  atomic  weight. 
Describe  it  and  give  specihc  gravity. 
How  is  it  found,  and  where  does  it  come  from? 
At  what  temperature  does  it  solidify? 
What  two  series  of  compounds  does  it  form? 
Is  it  used  in  medicine  in  the  metallic  state? 
What  are  the  tests  or  compounds  of  mercury? 
How  may  mercury  be  purified? 

Describe  appearance,  odor,  taste,  and  chemical  reaction. 
What  simple  tests  are  applied  officially  to  indicate  its  purity? 
For  what  is  it  used  medicinally? 

Mass  of  mercury— Give  the  Latin  name  and  synonyms. 
How  is  it  made? 

What  is  the  object  of  this  preparation?    What  is  the  dose? 
How  may  it  be  assayed? 

Describe  the  method,  devised  by  Dr.  Squibb,  for  extinguishing  mercury. 
What  is  this  process  termed? 

Mercury  with  chalk — Mention  a  synonym.    How  is  it  made? 
What  is  the  object  of  this  preparation? 
What  is  Matter's  process  for  making  it? 
Describe  its  appearance,  odor,  and  taste. 
How  may  the  following  impurities  be  detected? — Mercurous  oxide ;  mercuric  oxide. 

For  what  is  it  used  medicinally? 
Wfiat  is  the  dose? 

Ammoniated  mercury — Give  formula  in  symbols  and  molecular  weight. 
What  is  the  synonym  for  ammoniated  mercury? 
How  is  it  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Mercurous  salt;  carbonate. 
How  is  it  used? 

Corrosive  mercuric  chloride — Give  Latin  name,  symbolic  formula,  and  synonyms. 
Describe  the  process  (formerly  official)  by  which  it  may  be  made. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  it  be  assayed?    Describe  the  electrolytic  method. 
In  case  of  poisoning,  what  are  the  proper  antidotes? 
For  what  is  it  used  medicinally?    What  preparation  is  official? 
What  is  the  dose? 
Mild  mercurous  chloride — Give  Latin  name,  symbolic  formula,  and  molecular 

weight. 
Describe  the  process  (formerly  official)  by  which  it  may  be  made. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Mercuric  chloride;  ammoniated 

mercury. 
For  what  is  it  used  medicinally? 

What  is  the  dose?    What  caution  is  necessary  in  proscribing  calomel? 
Yellow   mercurous   iodide — Give   Latin   name,  symbolic  formula,  and  molecular 

weight. 
How  may  it  be  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 
Give  the  tests  for  identity.     How  may  an  impurity  of  mercuric  iodide  be  detected? 
For  what  is  it  used  medicinally? 
What  is  the  dose? 
Red  mercuric  iodide — Give  Latin  name,  formula  in  symbols,  and  common  names 

or  synonyms. 
Flow  may  it  be  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and   solubility.     Give  tests 

for  identity. 
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How  may  soluble  mercury  salts  be  detected? 

What  is  its  use  and  dose? 

Yellow  mercuric  oxide — How  is  it  prepared? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
What  is  its  use  and  dose? 
Mercuric  salicylate — What  is  its  Latin  title,  and  synonyms?    How  much  mercury 

does  it  represent? 
How  may  it  be  prepared? 

Describe  its  appearance,  odor,  taste,  reaction,  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  detected? 
What  are  its  medicinal  uses  and  the  dose? 
How  may  it  be  prepared  for  hypodermic  administration? 
Solution  of  mercury  and  potassium  iodide — What  are  its  synonyms?    How  is  it 

prepared? 
Give  its  dose  and  uses. 
Solution  of  mercuric  nitrate — How  is  it  prepared?     Describe  its  appearance,  odor, 

taste,  and  reaction. 
What  is  its  specific  gravity? 
How  is  it  used  medicinally? 


CHAPTER  XLVII 
ANTIMONY,  ARSENIC,  AND  BISMUTH 

Sb;  120.2.    As;  74.96.    Bi;  208.0 

These  three  metals,  which  have  the  Latin  names  Antimonium, 
Arsenium,  Bismuthum,  form  a  group  which  presents  several  analogies. 
Arsenic  is  regarded  by  a  number  of  chemists  as  not  metallic,  and  on 
account  of  some  of  its  chemical  relations  it  is  classed  by  them  with 
the  non-metallic  elements,  but  in  some  of  its  physical  properties, 
notably  its  luster,  specific  gravity,  etc.,  it  closely  resembles  the  metals, 
and  it  is  therefore  considered  in  the  group  with  antimony  and  bismuth. 

Antimony  (Stibium).    Sb;  120.2 

This  metal  is  found  in  nature  in  a  free  state,  but  more  frequently 
as  a  sulphide,  oxide,  or  oxysulphide.  The  native  sulphide  (called 
antimonite)  is  the  chief  source  of  the  metal,  and  roasting  with  iron 
and  sodium  sulphide  is  the  process  generally  resorted  to  for  obtaining 
it.  It  is  a  brittle,  brilliant  metal,  of  a  lamellated  texture,  of  a  silver- 
white  color  when  pure,  but  bluish-white  as  it  occurs  in  commerce. 
When  rubbed  between  the  fingers,  it  imparts  a  sensible  odor.  Its 
specific  gravity  is  6.7,  and  its  fusing  point  432°  C.  (809.6°  F.),  or  about 
a  red  heat.  It  forms  three  combinations  with  oxygen, — antimony 
trioxide  (antimonous  oxide),  Sb203;  antimony  tetroxide,  Sb204  (by  some 
considered  to  be  an  antimonate  of  the  teroxide  of  antimony,  Sb408); 
and  antimony  pentoxide  (antimonic  oxide),  Sb205.  The  first  of  these 
unites  with  water  to  form  ortho-  or  meta-antimonous  acid,  the  salts 
of  which  are  called  meta-antimonites;  the  third  unites  with  water  to 
form  ortho-,  meta-,  or  pyro-antimonic  acid,  the  salts  of  which  are  called 
ortho-,  meta-,  or  pyro-antimonates. 

Tests  for  Salts  of  Antimony 

1.  If  hydrogen  sulphide  be  added  to  an  acidified  solution  of  salt  of 
antimony,  an  orange-red  precipitate  of  sulphide  will  be  produced. 
This  is  soluble  in  ammonium  sulphide,  but  is  again  precipitated  upon 
the  addition  of  an  acid. 

2.  If  hydrochloric  acid  be  added  to  the  sulphide,  so  as  to  form  a 
strong  solution  of  antimonous  chloride,  and  this  be  mixed  with  water, 
a  white  precipitate  of  oxychloride  will  be  produced. 

3.  Zinc  and  iron  precipitate  antimony  as  a  black  powder  from  its 
solutions;  copper  precipitates  it  as  a  metallic  film;  this  may  be  dis- 
solved by  potassium  permanganate,  and  this  solution  will  yield  anti- 
mony sulphide  with  hydrogen  sulphide. 

I  .  S.  P.  Salt  of  Antimony 

Official  Name  Preparation 

Antimonii  ft  I'otossii  Tartraa        By    boiling    antimonous    oxidn    and    arid    potassium    tartrate 
Tartar  Kmotic  together  with  water,  evaporating,  and  crystallizing 
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N.  F.  Salts  of  Antimony 

Antimonii  Oxidum  By  strong  ignition  of  the  metal  to  produce  flowers  of  antimony 

and  by  other  methods 
Antimonium  Sulphuratum  By  boiling  together  solutions  of  purified  antimony  sulphide  and 

sodium  hydroxide,  and  precipitating  with  sulphuric  acid 

Unofficial  Salts  and  Preparations  of  Antimony 

Antimonii  Bromidum,  SbBra  By   adding  dry  antimony  to  bromine  contained  in   a   retort, 

Antimony  Bromide  agitating  until  the  combination  is  complete,  then  purifying 
by  distillation,  and  collecting  the  crystals 

Antimonii  Fluoridum,  SbFs  By  placing  antimony  and  mercury  fluoride  in  a  retort,  distilling, 

Antimony  Fluoride  and  collecting  the  white  mass 

Antimonii  Iodidum,  Sbls  By  direct  combination  of  the  elements 

Antimony  Iodide 

Antimonii  Oxysulphidum,  By  boiling  1  part  black  antimony  with  250  parte  water  contain- 

8b2S3  and  Sb2C>3  ing  23  parts  sodium  carbonate,  filtering,  and  collecting  the 

Antimony  Oxysulphide  precipitate 

Antimonii  Pentasulphidum  By  adding  70  parts  crystallized  sodium  carbonate  to  250  parts 

s>b2^>5  water  and  boiling;  then  mixing  with  26  parts  lime  and  80 

Antimony  Pentasulphide  parts  water;  lastly,  adding  36  parts  levigated  antimony  sul- 
phide and  7  parts  sublimed  sulphur,  boiling  until  the  gray 
color  disappears,  filtering,  and  then  crystallizing 

Antimony  Sulphas,  Sb2(S04)3  By  boiling  antimony  with  strong  sulphuric  acid,  and  collecting 

Antimony  Sulphate  the  white  mass 

Antimonii  Sulphidum,  SbgSa  By  purifying  antimony  ore  by  fusion 
Antimony  Triaulphide. 
U.  S.  P.  1890 

Antimonii  Sulphidum  Puri-  By  macerating  antimonous  sulphide  with  water  containing  a 

ficatum,  SIj2-s3  trace  of  ammonia  water 
Purified  Antimony  Sulphide. 
U.  S.  P.  1890 


ANTIMONII  ET  POTASSII  TARTRAS.  U.  S.     Antimony  and  Potassium 

Tartrate 

[Antim.  et  Pot.  Tart. — Antimonyl  Potassium  Tartrate     Tartrated 

Antimony     Tartar  Emetic] 

It  contains  not  less  than  98.5  per  cent,  of  K(SbO)C4H406+MHaO 
(332.34).    Preserve  it  in  well-closed  containers. 

Preparation. — This,  the  most  important  antimonial  compound, 
may  be  made  by  a  former  official  process,  as  follows : 

Take  of  antimony  oxide,  in  very  fine  powder,  2  oz.;  potassium  bi- 
tartrate,  in  very  fine  powder,  2^  oz.;  distilled  water,  18  fl.  oz.  To 
the  water,  heated  to  the  boiling  point  in  a  glass  vessel,  add  the  pow- 
ders, previously  mixed,  and  boil  for  an  hour;  then  filter  the  liquid 
while  hot,  and  set  it  aside  that  crystals  may  form.  Lastly,  dry  the 
crystals,  and  keep  them  in  a  well-stoppered  bottle.  By  further  evapo- 
ration, the  mother  water  may  be  made  to  yield  more  crystals,  which 
should  be  purified  by  a  second  crystallization. 

Like  potassium  and  sodium  tartrate,  this  is  a  double  salt.  Two 
replaceable  hydrogen  atoms  of  tartaric  acid  (H2C4H4O6)  are  substi- 
tuted by  one  of  antimony  1  (SbO)  and  one  of  potassium  (K).  The 
group  (SbO)  is  hypothetical. 

2KHC4H406    +    Sb203  =  2K(SbO)C4H406  +    HaO 

Acid  Potassium  Antimonoua      Antimony  and  Potassium  Water 

Tartrate  Oxide  Tartrate 

Official  Description. — It  occurs  as  colorless,  transparent  crystals  of  the  rhombic  sys- 
tem, or  as  a  white  granular  powder.    The  crystals  effloresce  upon  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  a  sweet,  afterwards  disagree- 
able, metallic  taste.    Its  aqueous  solution  (1  in  10)  is  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Antimony  and  Potassium  Tartrate  dissolves  in  12  mils  of 
water  and  in  15  mils  of  glycerin  at  25°  C.  (77°  F.);  also  in  3  mils  of  boiling  water;  insol- 
uble in  alcohol. 

Tests  for  Identity. — When  heated  to  redness  it  chars,  emits  an  odor  resembling  that 
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oi  burning  sugar,  and  leaves  a  blackened  residue  having  an  alkaline  reaction  and  impart- 
ing a  violet  color  when  a  small  fragment  is  held  in  a  non-luminous  flame. 

In  an  aqueous  solution  of  Antimony  and  Potassium  Tartrate  (1  in  20),  acidulated 
with  hydrochloric  acid,  hydrogen  sulphide  T.S.  produces  an  orange-red  precipitate, 
which  is  soluble  in  ammonium  sulphide  T.S.  or  potassium  hydroxide  T.S. 

Impurities  and  Tests  for  Impurities. — Iron. — Ten  mils  of  an  aqueous  solution  of  the 
salt  (1  in  100),  acidulated  with  acetic  acid,  does  not  at  once  assume  a  blue  color  on  the 
addition  of  5  drops  of  potassium  ferrocyanide  T.S. 

Arsenic. — Dissolve  0.2  Gm.  of  Antimony  and  Potassium  Tartrate  in  5  mils  of  hydro- 
chloric acid;  the  solution  docs  not  respond  to  Bettendorf's  Test  for  arsenic  (see  U.S. P., 
Test  No.  2,  Chapter  LXII). 

Assay. — Dissolve  about  0.5  Gm.  of  Antimony  and  Potassium  Tartrate,  accurately 
weighed,  in  30  mils  of  distilled  water,  add  25  mils  of  a  cold,  saturated  solution  of  sodium 
bicarbonate  and  a  few  drops  of  starch  T.S.  and  immediately  titrate  this  solution  with 
tenth-normal  iodine  V.S.,  to  the  production  of  a  permanent  blue  color.  It  shows  not 
less  than  98.5  per  cent,  of  K(SbO)C4H406  r>£H20.  Each  mil  of  tenth-normal  iodine 
V.S.  used  corresponds  to  0.016617  Gm.  of  K(SbO)C4H.j06  +  ^H20.  Each  gramme 
of  Antimony  and  Potassium  Tartrate  corresponds  to  not  less  than  59.3  mils  of  tenth- 
normal iodine  V.S. 

U.  S.  P.  Preparations. — Mistura  Glycyrrhizse  Composita;  Syrupus  Scillac  Com- 
positus. 

N.  F.  Preparations. — Pilulae  ad  Prandium  (Cole's);  Vinum  Antimonii. 

Uses. — Tartar  emetic,  as  its  name  implies,  is  used  as  an  emetic,  in 
doses  of  half  a  grain  to  one  grain  (0.03  to  0.065  Gm.),  repeated  until 
vomiting  takes  place.  It  is  given  in  one-twelfth  grain  (0.005  Gm.) 
doses  as  an  alterative,  diaphoretic,  or  expectorant.  In  cases  of  poison- 
ing by  an  overdose,  tannin  should  be  administered  in  some  form, 
freely;  the  insoluble  tannate  is  formed. 


ANTIMONII  OXIDUM.  N.  F.     Antimony  Oxide 
[Antim.   Oxid.] 

It  contains  not  less  than  97  per  cent,  of  antimonous  oxide  [Sb203  = 
288.4]. 

Preparation. — It  may  be  prepared  by  pouring  a  solution  of  anti- 
monous chloride  into  a  large  bulk  of  water  to  precipitate  the  oxychlo- 
ride  and  then  decomposing  this  by  the  addition  of  sodium  carbonate. 

Official  Description. — It  is  a  white  or  grayish-white  powder. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — It  is  insoluble  in  water,  alcohol  or  nitric  acid;  readily  dissolved  by  hydro- 
chloric acid  without  effervescence,  and  also  by  a  warm  aqueous  solution  of  tartaric  aeid 
or  by  a  boiling  aqueous  solution  of  potassium  bitartrate. 

Tests  for  Identity. — When  heated  Antimony  Oxide  turns  yellow,  but  it  again  becomes 
white  on  cooling.  At  a  dull  red  heat  it  fuses  to  a  yellowish  liquid  and  at  a  higher  tem- 
perature it  volatilizes. 

Dissolve  Antimony  Oxide  in  a  slight  excess  of  hydrochloric  acid  and  dilute  the  solu- 
tion with  a  large  volume  of  distilled  water;  a  white  precipitate  is  produced  which  is 
chanced  to  orange  l>y  hydrogen  sulphide. 

Impurities  and  Tests  for  Impurities. — Sulphate. — A  solution  of  0.1  Gin.  of  the  Oxide 
in  3  mils  of  hydrochloric  arid  and  5  mils  of  distilled  water  is  not  rendered  turbid  at  once 
l.y  a  few  drops  of  l>arium  chloride  T.S. 

(hi,, ride. — A  solution  of  0.1  Gm.  of  the  (  bride  in  10  mils  of  distilled  water  and  1  Gm. 
Of  tartaric  acid  does  not  become  more  than  slightly  Opalescent  on  the  addition  of  0.2 
mil  of  nitric  acid  and  0.2  mil  of  Silver  nit  rati'  T.S. 

('djijn  r  or  Li  nil.     Dissolve  0.5  Gm.  of  the  Oxide  in  10  mils  of  hydrochloric  acid,  dilute 

lution  with  distilled  water  until  it   begins  to  become  permanently  turliid  and  then 
precipitate    with    hydrogen    sulphide.      This    precipitate    when    thoroughly    washed    with 

distilled  water  dissolves  in  am nium  sulphide  T.8.  <>r  sodium  sulphide  T.S.,  without 

leaving  a  Mack  insoluble  residue. 

Artm/ic.  \  solution  of  0.1  <im.  of  Antimony  Oxide  in  5  mils  of  hydrochloric  acid 
does  not  respond  to  Bettendorf's  Test  for  arsenic-  (see  U.S.  P.,  Test  No.  2,  Chapter  LXII). 

Assay. —  Dissolve  alxjut  0.2  Gm.  of  Antimony  Oxide,  accurately  weighed,  by  warm- 
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ing  it  in  a  solution  of  1  Gm.  of  tartaric  acid  in  10  mils  of  distilled  water  (adding  a  few 
drops-  of  hydrochloric  acid  to  aid  the  solution).  Nearly  neutralize  the  solution  with 
sodium  carbonate,  then  add  40  mils  of  a  cold  saturated  solution  of  sodium  bicar- 
bonate and  titrate  at  once  with  tenth-normal  iodine  V.S.,  using  starch  T.S.  aa  indicator. 
It  shows  not  less  than  97  per  cent,  of  Sb2C>3.  Each  mil  of  tenth-normal  iodine  V.S.  eor- 
responds  to  0.00721  Gm.  of  Sb2C>3.  One  gramme  of  Antimony  Oxide  corresponds  to 
not  less  than  134.5  mils  of  tenth-normal  iodine  V.S. 

N.  F.  Preparation. — Pulvis  Antimonialis. 

Uses. — It  is  rarely  given  uncombined.  It  is  an  ingredient  in  anti- 
monial  powder  (see  Chapter  LXVII).  The  dose  is  one  grain  (0.065 
Gm.). 

ANTIMONIUM  SULPHURATUM.  N.  F.      Sulphurated  Antimony 

[Antim.  Sulphurat. — Antimonitjm  Oxysulphuratum    Kermes  Mineral] 

Chiefly  antimony  trisulphide  [Sb2S3  =  33.66]  with  small  quantities 
of  antimony  trioxide,  sodium  pyroantimonate,  and  free  sulphur.  It 
contains  not  less  than  45  per  cent,  of  antimony  (Sb).  Preserve  it  in 
well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  prepared  by  mixing  100  Gm.  of  purified 
antimony  sulphide  and  1200  mils  of  solution  of  sodium  hydroxide 
with  3000  mils  of  distilled  water  and  boiling  the  mixture  for  two  hours, 
with  frequent  stirring.  Then  add  diluted  sulphuric  acid  until  it  no 
longer  produces  a  precipitate,  wash  the  precipitate  and  dry  it  at 
about  25°  C.  (77°  F.). 

Official  Description. — It  occurs  as  a  red-brown  powder,  becoming  lighter  in  color 
on  exposure  to  light. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — Insoluble  in  water  and  in  alcohol. 

Tests  for  .Identity. — One  gramme  of  Sulphurated  Antimony,  warmed  with  10  mils 
of  hydrochloric  acid,  dissolves  with  the  evolution  of  hydrogen  sulphide,  leaving  a  small 
amount  of  residue  composed  chiefly  of  sulphur.  Its  hydrochloric  acid  solution,  after 
the  removal  of  the  hydrogen  sulphide  by  boiling,  yields  a  white  precipitate  when  greatly 
diluted  with  water;  the  liquid  separated  from  this  precipitate  yields  an  orange-red  pre- 
cipitate with  hydrogen  sulphide. 

Impurities  and  Tests  for  Impurities. — Calcium. — Shake  about  1  Gm.  of  Sulphurated 
Antimony  with  20  mils  of  distilled  water  and  filter.  The  filtered  liquid  is  neutral  to 
litmus  and  a  portion  of  it  remains  clear  upon  the  addition  of  ammonium  oxalate  T.S. 

Sulphate.—  Another  portion  does  not  become  more  than  slightly  turbid  upon  the 
addition  of  barium  chloride  T.S. 

Arsenic. — Boil  1  Gm.  of  Sulphurated  Antimony  with  100  mils  of  distilled  water  until 
the  volume  is  reduced  to  about  10  mils,  filter  it  and  thoroughly  wash  the  residue  on  the 
filter  with  distilled  water.  The  combined  filtrate  and  washings,  after  evaporation  to 
about  1  mil,  does  not  respond  to  Bettendorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No. 2, 
Ghapter  LXII). 

Mix  about  1  Gm.  of  Sulphurated  Antimony,  accurately  weighed,  with  20  mils  of 
hydrochloric  acid  and  then  add  5  Gm.  of  tartaric  acid  dissolved  in  20  mils  of  distilled 
water.  Heat  the  mixture  on  a  water  bath  until  the  vapors  evolved  no  longer  blacken 
lead  acetate  test  paper,  then  filter,  wash  the  residue  on  the  filter  until  the  washings  un- 
neutral to  litmus  and  dry  it  at  100°  C.  (212°  F.).  The  weight  of  this  residue  does  Dol 
exceed  4  per  cent,  of  the  weight  of  Sulphurated  Antimony  taken,  and  it  should  burn 
with  the  odor  of  sulphur  dioxide,  leaving  an  ash  not  exceeding  0.2  per  cent,  of  the  Sul- 
phurated Antimony  taken. 

Assay. — Dilute  the  combined  filtrate  and  washings  from  the  preceding  test  ' 
mils.  Neutralize  50  mils  of  this  solution  with  sodium  carbonate,  add  25  mils  of  a  cold 
saturated  aqueous  solution  of  sodium  bicarbonate  and  at  once  titrate  with  tenth-normal 
iodine  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  45  per  cent,  of  anti- 
mony. Each  mil  of  tenth-normal  iodine  V.S.  corresponds  to  0.00fi01  Gm.  of  antimony 
(Sb).  Each  gramme  of  Sulphurated  Antimony  requires  not  less  than  74.9  mils  of  tenth- 
normal iodine  V.S. 

N.  F.  Preparation. — Pilula;  Antimonii  Composihp. 

Uses. — Used  as  an  alterative,  emetic,  and  diaphoretic  in  doses  of 
one  to  five  grains  (0.065  to  0.3  Gm.).  It  is  an  ingredient  in  Pluinnirr's 
Pills  (see  Chapter  LXVII). 
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Arsenic.  As;  74.96 
Arsenic  is  found  in  many  minerals,  generally  as  sulphides  (realgar 
and  orpiment)  or  an  arsenide.  It  may  be  easily  obtained  from  arsen- 
ous  oxide  by  heating  it  with  charcoal.  Arsenic  is  a  brilliant  crystalline 
element,  of  a  steel-gray  color  when  freshly  sublimed;  upon  exposure 
to  the  air  its  surface  becomes  blackish  and  dull.  Its  specific  gravity 
is  5.63  to  5.73.  It  forms  two  combinations  with  oxygen,  arsenous 
and  arsenic  oxides,  As203  and  As206  respectively,  the  corresponding 
acids  to  the  first  being  arsenous  acid  (HsAs03),  (known  only  in  solu- 
tion) and  metarsenous  acid  (HAs02)  (known  only  in  salts)  and  to  the 
second  orthoarsenic  acid  (H3ASO4),  pyroarsenic  acid  (H4As207),  and 
meta-arsenic  acid  (HAs03),  and  three  with  sulphur, — namely,  the 
disulphide,  or  realgar,  As2S2;  the  trisulphide,  or  orpiment,  As2S3, 
corresponding  in  composition  to  arsenous  oxide;  and  the  pentasul- 
phide,  AsaS6,  corresponding  to  arsenic  oxide. 


Tests  for  Arsenic  and  Its  Salts 

1.  Hydrogen  sulphide,  when  added  to  an  acidulated  solution  of 
arsenic  trioxide,  produces  a  bright  yellow  precipitate  (orpiment). 
This  is  soluble  in  ammonia  water  and  reprecipitated  by  acids. 

2.  If  silver  nitrate  is  added  to  a  solution  of  arsenic  trioxide,  with 
a  small  quantity  of  ammonia  water,  a  yellow  precipitate  (silver 
arsenite)  is  produced.  This  precipitate  is  soluble  in  an  excess  of 
ammonia,  and  also  in  nitric  acid. 

3.  If  cupric  sulphate  is  added  to  a  solution  of  arsenic  trioxide, 
with  a  small  quantity  of  ammonia  water,  a  green  precipitate 
(Scheele's  green)  is  produced.  This  precipitate  is  soluble  in  an  excess 
of  ammonia. 

4.  If  a  liquid  containing  arsenic  be  added  to  a  flask  containing 
zinc  and  sulphuric  acid,  the  hydrogen  gas  produced  will  upon  igni- 
tion deposit  a  ring  of  metallic  arsenic  upon  a  cold  surface  (Marsh's 
test). 

5.  If  a  thin  piece  of  bright  copper  plate  be  placed  in  an  acidulated 
arsenical  solution,  and  the  latter  be  heated,  a  film  of  metallic  arsenic 
will  be  deposited  upon  it  (Reinsch's  test). 

6.  (See  U.  S.  P.  Arsenic  Tests,  Nos.  1  and  2,  Chapter  LXII). 


U.  S.  P.  Salts  and  Solutions  of  Arsenic 

Official  Name  Preparation 

Liquor  Add!  Arsenoii  10   Gm.    arsenic    trioxide,    SO   Gm.    diluted   hydrochloric    acid, 

distilled  water  to  make   1000  Gm. 
Potansii  Araenitis  10  Gm.  arsenic  trioxide,  20  Gm.  potassium  bicarbonate,  30  Gm. 

compound    tincture    of    lavender,    distilled    water    to    make 
1000  Om. 
8odii  Arsenaa  By    fusing    arsenic    trioxide    with   sodium    nitrate    and   sodium 

carbonate 
Arscnas  Exsiccatus  By  heating  sodium  arsenate  to  150°  C.  (302°  F.)  until  it  ccasea 

to  lose  weight 
Liquor  Sodii  Arsenatis  By  dissolving    1    Gm.  exsiccated  sodium   arsenate   in  sufficient 

distilled  water  to  make   100  Qm, 
Arseni  Iodidum  By  fusing   1   part   metallic  arsenic  and  5  parts  iodine  together 

and  purifying  the  product 
Arseni  Trioxidum  Mv  tOMtiOf  arsenical  ores  and  rcsuhliming  the  sublimate 

Liquor  Arseni  et  Hydrargyri  By  dissolving   Id  Qm.  each  of  arsenous  iodide  and  red  mercuric 

Iodidi  iodide  in  sufficient  distilled  water  to  make  1000  Gm. 
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N.  F.  Solutions  of  Arsenic 

Liquor  Araenicalia,  Clemens  By  dissolving  10  Gm.  of  arsenic  trioxide,  and  40.5  Cm.  of  potas- 

sium bicarbonate,  in  200  mils  of  water  with  beat,  then  adding 
5  mils  of  bromine  and  water  to  make  1000  mils 

Liquor  Auri  et  Arseni  Bromidi      By  combining  2.5  Gm.  of  arsenic  trioxide,  and  4  Gm.  of  bromine 

by  heating  it  with  135  mils  of  water,  then  adding  3.25  Gm.  of 
bromauric  acid  and  enough  water  to  make  1000  mils 

Liquor  Sodii  Arsenatis,  Pearson    By  dissolving  0.1  Gm.  of  exsiccated  sodium  arsenate  in  enough 

distilled  water  to  make  100  Gm. 

Unofficial  Compounds  of  Arsenic 

Arseni  Bromidum,  AsBr3  By  diffusing  arsenic  in  powder  in  a  retort   filled  with   bromine 

Arsenic  Bromide  vapor,  then  distilling  the  arsenic  bromide  from  the  excess  of 
arsenic 

Arseni  Chloridum,  A8CI3  By  direct  combination  of  arsenic  and  chlorine 

Arsenic  Chloride 

Arseni  Disulphidum,  AS2S2  By  fusing  together  5  parts  arsenic  trioxide  and  3  parts  sulphur, 

Arsenic  Disulphide  then  collecting  the  mass 

Arseni  Trisulphidum,  As2Sa  By  fusing  5  parts  arsenic  trioxide  with  4  to  5  parts  sulphur,  then 

Arsenic  Trisulphide  collecting  the  mass 


ARSENI  TRIOXIDUM.  U.  S.     Arsenic  Trioxide 
[Arsen.  Triox. — Arsenous  Acid       Arsenous  Oxide       White  Arsenic] 

It  contains,  when  dried  to  constant  weight  at  100°  C.  (212°  F.), 
not  less  than  99.8  per  cent,  of  As203  (197.92). 

Preparation. — Arsenic  trioxide,  or,  as  it  is  commonly  termed, 
arsenic,  is  made  by  roasting  arsenical  ores  in  reverberatory  furnaces 
with  long,  horizontal  flues;  the  arsenic  trioxide  collects  as  a  solid 
sublimate,  which  is  afterwards  resublimed  in  cast  iron  vessels  with 
conical  heads.  Chemically,  it  is  an  oxide,  As203,  the  acid  being  formed 
when  the  oxide  is  dissolved  in  water. 

2As203   +   6H20  =  4H3As03 

Arsenic  Wuter  Arsenous 

Trioxide  Acid 

Official  Description. — It  occurs  either  as  an  opaque,  white  powder,  or  in  irregular 
masses  of  two  varieties:  one,  amorphous,  transparent,  and  colorless,  like  glass;  the 
other,  crystalline,  opaque,  and  white,  resembling  porcelain.  Frequently  the  same  piece 
has  an  opaque,  white  outer  crust  enclosing  the  glassy  variety.  Contact  with  moist  air 
gradually  changes  the  glassy  into  the  white,  opaque  variety. 

Odor  and  Reaction. — Both  varieties  are  odorless.  An  aqueous  solution  of  Arsenic 
Trioxide  is  faintly  acid  to  litmus. 

Solubility. — Arsenic  Trioxide  is  soluble  in  water,  the  amorphous  or  glassy  variety 
being  somewhat  more  soluble  than  the  crystalline  variety;  it  is  Blightly  soluble  in  al- 
cohol and  in  ether  and  freely  soluble  in  glycerin  and  is  dissolved  by  hydrochloric  acid 
and  alkaline  solutions. 

Impurities  and  Tests  for  Impurities. — Arsenous  Sulphide. — When  slowly  heated  in 
a  dry  test  tube  of  hard  glass,  Arsenic  Trioxide  yields  a  sublimate  of  minute,  brilliant, 
transparent,  octahedral  crystals  and  does  not  show  a  yellow  color.  When  heated  rapidly 
to  about  200°  C.  (392°  F.),  the  amorphous  variety  fuses,  then  sublimes,  while  the  crys- 
talline variety  sublimes  without  fusing.  Not  more  than  0.1  per  cent,  of  residue  remain* 
after  sublimation.  When  covered  with  charcoal  in  an  ignition  tube,  and  strongly  heated, 
Arsenic  Trioxide  is  reduced,  and  metallic  arsenic  is  deposited  on  the  cooler  portion  of 
the  tube  as  a  mirror,  having  a  metallic  luster,  and  this  mirror  is  readily  dissolved  by 
solutions  of  sodium  or  calcium  hypochlorite. 

Antimony,  Tin,  and  Cadmium. — Hydrogen  sulphide  T.S.  colors  an  aqueous  solution 
of  Arsenic  Trioxide  (1  in  100)  yellow;  on  adding  a  few  drops  of  hydrochloric  acid  to  the 
colored  solution,  a  lemon-yellow  precipitate  of  arsenic  trisulphide  is  produced,  which 
is  completely  soluble  in  ammonium  carbonate  T.S. 

Dissolve  1  Gm.  of  Arsenic  Trioxide  in  10  mils  of  ammonia  water  with  the  aid  of  a 
gentle  heat;  a  colorless  solution  is  produced. 
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Assay. — Dissolve  about  0.2  Gra.  of  Arsenic  Trioxide,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.)  and  accurately  weighed,  in  20  mils  of  boiling  distilled  water 
by  the  gradual  addition  of  sodium  hydroxide  T.S.  until  complete  solution  results.  Neu- 
tralize this  solution  with  diluted  sulphuric  acid  V.S.,  using  phenolphthalein  T.S.  as 
indicator,  cool,  dissolve  in  it  2  Gm.  of  sodium  bicarbonate  and  titrate  the  mixture  with 
tenth-normal  iodine  V.S.,  using  starch  T.S.  as  indicator.  It  shows,  in  the  dried  Ar- 
senic Trioxide,  not  less  than  99.8  per  cent,  of  AS2O3.  Each  mil  of  tenth-normal  iodine 
V.S.  used  corresponds  to  0.004948  Gm.  of  AS2O3.  Each  gramme  of  Arsenic  Trioxide, 
dried  to  constant  weight,  corresponds  to  not  less  than  201.7  mils  of  tenth-normal  iodine 
V.S. 

U.  S.  P.  Preparations. — Liquor  Acidi  Arsenosi;  Liquor  Potassii  Arsenitis. 

N.  F.  Preparations. — Liquor  Arsenicalis,  Clemens;  Liquor  Auri  et  Arseni  Bro- 
midi;  Pilulse  Ferri,  Quinine,  Strychnine  et  Arseni  Fortiores;  Pilulae  Ferri,  Quinina?, 
Strychninae  et  Arseni  Mites. 

Uses. — Arsenic  trioxide  is  used  as  an  alterative,  in  doses  of  one- 
thirtieth  of  a  grain  (0.002  Gm.);  externally,  it  is  employed  as  an 
escharotic,  and,  mixed  with  various  substances  in  the  form  of  a  paste, 
is  often  applied  to  cancers  and  ulcers.  An  antidote  to  arsenical  poison- 
ing is  official  (see  page  872). 


LIQUOR   ACIDI   ARSENOSI.   U.S.     Solution   of   Arsenous   Acid 
[Liq.   Acid.   Arsen. — Hydrochloric  Solution  of  Arsenic        Solution  of 

Arsenic  Chloride] 

An  aqueous  solution,   containing  arsenous  acid  equivalent  to  not 
less  than  0.975  per  cent,  nor  more  than  1.025  per  cent,  of  As203(197.92). 

Metric  Old  form 

♦Arsenic  Trioxide,  in  fine  powder 10  Gm.  70  grains 

Diluted  Hydrochloric  Acid 50  Gm.  350  grains 

Distilled  Water,  a  sufficient  quantity, 


To  make 1000  0m.  16  oz.  av. 

Mix  the  diluted  hydrochloric  acid  with  250  Gm.  [or  measure,  old 
form,  4  fl.  oz.]  of  distilled  water  in  a  tared  flask,  add  the  arsenic 
trioxide,  and  boil  until  the  arsenic  trioxide  is  completely  dissolved. 
Then  allow  it  to  cool,  add  enough  distilled  water  to  make  the  product 
weigh  1000  Gm.  [old  form  16  oz.  av.]  and  filter. 

This  is  simply  a  solution  of  arsenous  acid  in  diluted  hydrochloric 
acid,  no  chemical  action  taking  place. 

Official  Description. — It  is  a  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless,  having  an  acidulous  taste  and  an  acid  reaction. 

Tests  for  Identity.  —  Hydrogen  sulphide  T.8.,  added  to  Solution  of  Arsenous  Acid, 
produce!  a  lemon-yellow  precipitate  of  arsenic  trisulphide  which  is  completely  soluble 
in  ammonium  carbonate  T.S. 

Assay. —  Dilute  about  20  mils  of  Solution  of  Arsenous  Acid,  accurately  weighed, 
with  aliout  oil  mils  of  distilled  water,  dissolve  2  Gm.  of  sodium  bicarbonate  in  this  solu- 
tion anil  titrate  with  tenth-normal  iodine  V.S.,  using  starch  T.S.  as  indicator.  It  shows 
not  less  than  0.976  per  cent,  nor  more  than  1.0'J")  per  cent,  of  AS2O3.  Each  mil  of 
tenth-normal  iodine  V.S.  used  corresponds  to  0.0(1  III  Is  Gm.  of  AS2O3.  Each  gramme 
of  Solution  of  Arsenous  Acid  corresponds  to  not  less  than  1.97  nor  more  than  2.07  mile 
of  tenth-normal  iodine  V.S. 

Uses. — Solution  of  arsenous  add  is  used  as  an  alterative,  in  doses 
of  two  to  five  minims  (0.12  to  0.3  mil). 


ANTIMONY,  ARSENIC,  AND  BISMUTH  939 

LIQUOR  POTASSII  ARSENITIS.  U.S.     Solution  of  Potassium  Arsenite 
[Liq.  Pot.  Arsen. — Fowler's  Solution     Liquor  ahsenicalis  Fowi.kki  J'.I.j 

An  aqueous  solution  containing  potassium  arsenite,  corresponding  in 
amount  to  not  less  than  0.975  per  cent,  nor  more  than  1.025  per  cent, 
of  As203  (197.92).     Preserve  the  solution  in  amber-colored  bottles. 

Metric  Old  form 

♦Arsenic  Trioxide,  in  fine  powder 10  Gm.  70  grains 

Potassium  Bicarbonate 20  Qm.  140  grains 

Compound  Tinctureof  Lavender 30  Qm.  210  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make lOOOGm.  16  oz.  av 

Boil  the  arsenic  trioxide  and  potassium  bicarbonate  in  a  tared 
flask  with  100  Gm.  [or  measure,  old  form,  13^2  A-  oz.]  of  distilled  water, 
until  solution  has  been  effected,  and  then  add  enough  distilled  water 
to  make  the  solution  weigh  970  Gm.  [old  form  15  oz.  av.  228  gr.]; 
then  add  the  compound  tincture  of  lavender  and  filter  through  paper. 

2KHCO3  +  As203  +  H20  =  2KH2As03  +  2C02 

Acid  Potassium         Arsenic  Water  Potassium  Carbon 

Carbonate  Trioxide  Arsenite  Dioxide 

When  arsenic  trioxide  is  boiled  with  acid  potassium  carbonate  in 
concentrated  solution,  carbon  dioxide  is  evolved,  and  potassium 
arsenite  is  produced;  but,  owing  to  the  fact  that  the  salts  are  soluble 
in  the  quantity  of  water  directed  in  the  formula,  a  solution  can  be 
effected  without  involving  any  chemical  change.  The  proportionate 
quantity  of  potassium  bicarbonate  was  doubled  in  the  U.  S.  P  1890. 
The  corresponding  British  solution  (Liquor  Arsenicalis)  is  made  from 
dilute  solutions,  and  its  title  does  not  indicate  any  chemical  action. 

Official  Description. — It  is  a  clear  or  faintly  opalescent  liquid  with  a  pink  color. 

Odor  and  Reaction.— It  has  a  slight  odor  of  lavender  and  it  is  alkaline  to  litmus. 

Tests  for  Identity. — Acidulate  strongly  10  mils  of  the  Solution  with  hydrochloric  acid 
and  add  an  equal  volume  of  hydrogen  sulphide  T.S.;  a  yellow  precipitate  is  produced 
which  dissolves  in  ammonium  carbonate  T.S. 

Impurities  and  Tests  for  Impurities. — Arsenate. — Acidulate  4  mils  of  Solution  of 
Potassium  Arsenite  with  diluted  nitric  acid,  add  1  mil  of  silver  nitrate  T.S.  and  super- 
impose a  layer  of  ammonia  water  upon  this  liquid;  no  red  or  reddish-brown  color  is 
observed  at  the  line  of  contact. 

Assay. — Dilute  about  20  mils  of  Solution  of  Potassium  Arsenite,  accurately  weighed, 
with  75  mils  of  distilled  water,  acidify  the  mixture  very  slightly  with  diluted  hydro- 
chloric acid,  then  dissolve  in  the  solution  2  Gm.  of  sodium  bicarbonate  and  titrate 
the  resulting  liquid  with  tenth-normal  iodine  V.S.,  starch  T.S.  being  used  as  indicator. 
It  shows  not  less  than  0.975  per  cent,  nor  more  than  1.025  per  cent,  of  As2<  >3.  Each 
mil  of  tenth-normal  iodine  V.S.  used  corresponds  to  0.004948  Gm.  of  As2C)3.  Each 
gramme  of  Solution  of  Potassium  Arsenite  corresponds  to  not  less,  than  1.97  nor  more 
than  2.07  mils  of  tenth-normal  iodine  V.S. 

Uses. — Solution  of  potassium  arsenite  is  largely  used  as  an  alter- 
ative, in  doses  of  three  to  five  minims  (0.2  to  0.3  mil). 


SODII  ARSENAS.  U.  S.     Sodium  Arsenate 

Na2HAs04 +7H20 = 3 1 2 .08 

For  an  account  of  the  preparation  and  uses  of  this  salt,  Bee  page 
743. 
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SODII  ARSENAS  EXSICCATUS.  U.  S.     Exsiccated  Sodium  Arsenate 

Na2HAs04  =  185.97 

For  the  official  method  of  preparation  and  its  uses,  see  page  744. 

LIQUOR  SODII  ARSENATIS.  U.  S.    Solution  of  Sodium  Arsenate 
[Liq.  Sod.  Arsen.] 

An  aqueous  solution  containing  not  less  than  0.975  per  cent,  nor 
more  than  1.025  per  cent,  of  Na2HAs04  (185.97). 

Metric  Old  form 

*Exsiccated  Sodium  Arsenate,  previously  dried  to 

constant  weight  at  150°  C.  (302°  F.) 1  Gm.  35  grains 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 00  Gm.  8  oz.  av. 

Dissolve  the  exsiccated  sodium  arsenate  in  sufficient  distilled  water 
to  make  the  product  weigh  100  Gm.  [old  form  8  oz.  av.]. 

Testa  for  Identity  and  Impurities. — The  Solution  conforms  to  the  reactions  and  tests 
for  an  aqueous  solution  of  the  salt  as  given  under  Sodii  Arscnas  Exsiccatus,  when  con- 
centrated to  proper  strength. 

Assay. — Pour  into  a  tared  flask  about  30  mils  of  Solution  of  Sodium  Arsenate,  weigh 
accurately,  heat  to  S0°  C.  (176°  F.),  and  add  10  mils  of  hydrochloric  acid  and  3  Gm. 
of  potassium  iodide.  Allow  the  mixture  to  stand  for  fifteen  minutes  at  80°  C.  (176°  F.), 
in  a  glass-stoppered  flask,  cool  and  then  titrate  with  tenth-normal  sodium  thiosulphate 
V.S.,  starch  T.S.  being  used  as  indicator.  It  shows  not  less  than  0.975  per  cent,  nor 
more  than  1.025  per  cent,  of  NagHAsO.!.  Each  mil  of  tenth-normal  sodium  thiosulphate 
V.S.  used  corresponds  to  0.0092985  Gm.  of  Na2HAsC>4.  Each  gramme  of  Solution  of 
Sodium  Arsenate  corresponds  to  not  less  than  1.05  mils  nor  more  than  1.10  mils  of 
tenth-normal  sodium  thiosulphate  V.S. 

Uses. — This  solution  is  used  as  an  alterative  in  doses  of  three  to 
five  minims  (0.2  to  0.3  mil). 


ARSENI  IODIDUM.  U.  S.     Arsenous  Iodide 
[Arsen.   Iod. — Arsenic  Iodide] 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
phuric acid,  not  less  than  99  per  cent,  of  Asl3  (455.72).  Preserve  it  in 
amber-colored,  glass-stoppered  vials,  in  a  cool  place,  protected  from 
light. 

Preparation — In  the  former  official  process  this  iodide  was  made  by 
a  direct  combination  of  the  elements. 

Take  of  arsenic  trioxide,  GO  grains;  iodine,  300  grains.  Rub  the 
arsenic  trioxide  in  a  mortar  until  reduced  to  a  fine  powder;  then  add 
the  iodine,  and  rub  them  together  until  they  are  thoroughly  mixed. 
Put  the  mixture  into  a  small  flask  or  a  test  tube,  loosely  stoppered, 
and  heat  it  very  gently  until  liquefaction  occurs.  Then  incline  the 
vessel  in  different  directions,  in  order  that  any  portion  of  the  iodine-, 
which  may  have  condensed  on  its  surface,  may  be  returned  into  the 
melted  mass.  Lastly,  pour  the  melted  iodine  on  a  porcelain  slab,  and 
when  it  is  cold  break  it  into  pieces,  and  keep  it  in  a  well-stoppered 
bottle. 

By  this  process  it  is  difficult  to  secure  entire  combination,  but  a 
purer  salt  c;m  be  made  if  the  pieces  be  rubbed  in  a  inortar  to  powder, 
chloroform  added  unt.il  as  much  as  possible  be  dissolved,  the  solution 
evaporated,  and  the  crystalline  powder  washed  and  dried.    A  better 
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process  consists  in  pouring  a  solution  of  10  Gm.  of  arsenic  trioxide 
in  250  mils  of  hydrochloric  acid  into  a  solution  of  51  Gm.  of  potassium 
iodide  in  40  mils  of  hot  water,  extracting  the  residue  with  chloroform, 
evaporating  the  solution,  and  washing  and  drying  the  crystalline 
powder. 

Official  Description. — It  is  an  orange-red,  crystalline  powder,  stable  when  protected 
from  direct  sunlight  and  kept  in  a  cool  place. 

Odor. — Inodorous. 

Solubility. — One  Gm.  of  Arsenous  Iodide  dissolves  in  about  12  mils  of  water  at  25°  C. 
(77°  F.),  with  partial  decomposition;  soluble  in  alcohol,  chloroform,  ether,  or  carbon 
disulphide. 

Tests  for  Identity. — No  loss  of  iodine  occurs  when  dry  Arsenous  Iodide  is  heated  on  a 
water  bath,  but  at  higher  temperatures  it  volatilizes,  leaving  not  more  than  0.5  per  cent, 
of  residue.  When  warmed  with  a  few  drops  of  nitric  acid,  brown  vapors  of  nitrogen 
oxides  are  evolved,  followed  by  violet  vapors  of  iodine. 

A  freshly  prepared  aqueous  solution  of  the  salt  is  colorless,  but  upon  standing  it 
gradually  decomposes  with  the  formation  of  arsenous  and  hydriodic  acids  and  becomes 
yellow. 

Add  hydrogen  sulphide  T.S.  to  an  aqueous  solution  of  Arsenous  Iodide,  acidulated 
with  hydrochloric  acid;  a  lemon-yellow  precipitate  of  arsenous  sulphide  is  produced. 

Add  1  mil  of  chlorine  water  to  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  20); 
iodine  is  liberated  and  imparts  to  the  solution  a  light  reddish-brown  color.  Agitate 
this  mixture  with  1  mil  of  chloroform;  the  latter  acquires  a  violet  color. 

Assay. — Proceed  as  directed  under  the  Assay  for  iodides  (see  U.  S.  P.,  Test  No.  5, 
Chapter  LXII),  using  about  0.5  Gm.  of  Arsenous  Iodide,  previously  dried  to  constant 
weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed.  It  shows,  in  the  dried 
salt,  not  less  than  99  per  cent,  of  ASI3.  Each  mil  of  tenth-normal  silver  nitrate  V.S. 
corresponds  to  0.015191  Gm.  of  ASI3.  Each  gramme  of  Arsenous  Iodide,  dried  to  con- 
stant weight,  corresponds  to  not  less  than  65.2  mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparation. — Liquor  Arseni  et  Hydrargyri  Iodidi. 

Uses. — The  principal  use  of  this  salt  is  in  making  solution  of  arsen- 
ous and  mercuric  iodides.  The  dose  is  one-twelfth  of  a  grain  (0.005 
Gm.)  as  an  alterative. 


LIQUOR  ARSENI  ET  HYDRARGYRI  IODIDI.  U.  S.      Solution  of  Arsenous 

and  Mercuric  Iodide 
[Liq.  Arsen.  et  Hydrarg.   Iod. — Donovan's  Solution] 

An  aqueous  solution  containing  not  less  than  0.95  per  cent,  nor 
more  than  1.05  per  cent,  of  Asl3  (455.72)  and  not  less  than  0.95  per 
cent,  nor  more  than  1.05  per  cent,  of  Hgl2  (454.44). 

Metrio  Old  form 

♦Arsenous  Iodide 10  Gm.  70  graini 

Red  Mercuric  iodide 10  Gm.  70  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  Gm.  16  oz.  av. 

Rub  the  arsenous  iodide  and  red  mercuric  iodide  together  in  a  mor- 
tar, add  150  mils  [old  form  2  ^2  A-  oz.l  of  distilled  water,  and  continue 
the  trituration  until  solution  is  effected.  Filter  the  solution,  and  pass 
sufficient  distilled  water  through  the  filter  to  make  the  product  weigh 
1000  Gm.  fold  form  16  oz.  av.].  Mix  thoroughly.  Preserve  it  in  well- 
filled,  amber-colored  bottles.  It  must  not  be  dispensed  if  darker 
than  pale  yellow. 

This  solution,  in  which  no  chemical  change  occurs,  should  be  of  a 
light  straw  color;  when  darker  than  this,  free  iodine  is  probably  pres- 
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ent,  and  if  a  globule  of  mercury  or  a  few  grains  of  metallic  arsenic 
are  dropped  into  the  bottle  containing  the  solution,  and  the  whole 
well  agitated  and  filtered,  the  proper  color  may  be  restored. 

Official  Description. — It  is  a  clear,  colorless  or  pale  yellowish  liquid. 

Odor  and  Taste. — Without  odor,  and  having  a  disagreeable,  metallic  taste. 

Tests  for  Identity. — One  mil  of  Solution  of  Arsenous  and  Mercuric  Iodide,  mixed 
with  10  mils  of  distilled  water,  to  which  a  few  drops  of  lead  acetate  T.S.  have  been 
added,  produces  a  bright  yellow  precipitate. 

Add  a  few  drops  of  Solution  of  Arsenous  and  Mercuric  Iodide  to  a  mixture  of  about 
0.5  Gm.  of  zinc  and  5  mils  of  diluted  hydrochloric  acid  in  a  test  tube,  and  cover  the 
mouth  of  the  test  tube  with  a  filter  paper  which  has  been  moistened  with  mercuric 
chloride  T.S.  and  dried;  a  yellow  stain  appears  upon  the  inner  surface  of  the  filter  paper 
within  one  minute. 

Assay  for  Arsenous  Iodide. — Introduce  about  25  mils  of  Solution  of  Arsenous  and 
Mercuric  Iodide  into  a  flask,  weigh  accurately,  dilute  with  25  mils  of  distilled  water, 
then  dissolve  2  Gm.  of  sodium  bicarbonate  in  this  solution  and  titrate  it  with  tenth- 
normal iodine  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  0.95  per  cent, 
nor  more  than  1.05  per  cent,  of  A.SI3.  Each  mil  of  tenth-normal  iodine  V.S.  used  cor- 
responds to  0.022786  Gm.  of  ASI3.  Each  gramme  of  Solution  of  Arsenous  and  Mer- 
curic Iodide  corresponds  to  not  less  than  0.42  mil  nor  more  than  0.46  mil  of  tenth- 
normal iodine  V.S. 

Assay  for  Mercuric  Iodide. — Introduce  about  25  mils  of  Solution  of  Arsenous  and 
Mercuric  Iodide  into  a  tared  flask,  weigh  accurately,  add  5  mils  of  potassium  hydroxideT.S. 
and  5  mils  of  solution  of  formaldehyde,  and  warm  the  mixture  on  a  water  bath  until 
the  mercuric  salt  has  been  completely  reduced  to  metallic  mercury.  Carefully  decant 
the  clear,  supernatant  liquid  from  the  residue  of  metallic  mercury  and  wash  the  mer- 
cury carefully  by  decantation,  with  two  successive  portions  of  25  mils  each  of  distilled 
water.  Dissolve  the  residue  of  metallic  mercury  in  5  mils  of  nitric  acid,  dilute  the  solu- 
tion with  50  mils  of  distilled  water,  add  2  mils  of  ferric  ammonium  sulphate  T.S.  and 
titrate  with  tenth-normal  potassium  sulphocyanate  V.S.  to  the  formation  of  a  permanent 
pink  color.  It  shows  not  less  than  0.95  per  cent,  nor  more  than  1.05  per  cent,  of  Hgl2- 
Each  mil  of  tenth-normal  potassium  sulphocyanate  V.S.  corresponds  to  0.022722  Gm. 
of  Hgl2.  Each  gramme  of  Solution  of  Arsenous  and  Mercuric  Iodide  corresponds  to 
not  less  than  0.42  mil  nor  more  than  0.46  mil  of  tenth-normal  potassium  sulpho- 
cyanate V.S. 

Uses. — Solution  of  arsenous  and  mercuric  iodides  is  used  as  an 
alterative.  The  dose  is  from  one  and  one-half  to  three  minims  (0. 1  to 
0.2  mil),  largely  diluted. 


LIQUOR  ARSENICALIS,  CLEMENS.  N.  F.     Clemens'  Solution  of  Arsenic 
[Liq.  Arsen.,   Clemens. — Liquor  Potassii  Arsenatis  et  Bromidi,  N.  F.  Ill 
Solution  of  Potassium  Arsenate  and  Bromide] 

An  aqueous  solution  containing  an  amount  of  arsenic  in  combi- 
nation corresponding  to  about  1  per  cent,  of  arsenic  trioxide  [As203j. 

Metric  Old  form 

Arsenic  Trioxide 1 0.0  Gm.  146  gr. 

Potassium  Bicarbonate 40.5  Gm.  l  oi.  av.  154  *r. 

Bromine 5.0  mils  77  min. 

Water,  a  sufficient  quantity, 


To  make   1 000  mils  2  pints 

Boil  the  arsenic  trioxide  with  the  potassium  bicarbonate,  and  200 
mils  [old  form  about  6J^  fi.  oz.]  of  water,  until  solution  is  effected. 
Allow  this  to  cool,  add  500  mils  [old  form  1  pint]  of  water,  then  the 
bromine,  and  afterwards  sufficient  water  to  make  the  product  meas- 
ure UM)()  mils  [old  form  2  pints].  Allow  the  mixture  to  stand  during 
twelve  hours,  agitating  it  occasionally,  then  filter. 

Uses. — It  is  used  as  an  alterative  in  doses  of  two  to  five  minims. 
(0.12  to  0.3  mil). 
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LIQUOR  AURI  ET  ARSENI  BROMIDI.  N.  F.     Solution  of  Gold  and 

Arsenic  Bromide 
[Liq.  Aur.  et  Arsen.  Brom. 

Metric  Old  form 

Arsenic  Trioxide 2.50  Qm.  36^  grains 

Bromauric  Acid 3.25  Om.  47      grains 

Bromine 4.00  Gra.  58      grains 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Place  the  arsenic  trioxide  and  bromine  in  a  flask,  add  135  mils 
[old  form  4  fl.  oz.  154  min.]  of  distilled  water  and  heat  the  mixture 
gently  until  solution  is  effected  and  all  free  bromine  has  disappeared. 
Then  add  bromine  water,  twenty  to  thirty  drops  at  a  time,  until  it  is 
present  in  slight  excess,  or  until  the  solution  does  not  become  color- 
less after  standing  thirty  minutes.  Transfer  the  solution  to  a  por- 
celain dish,  expel  the  excess  of  bromine  with  the  aid  of  gentle  heat, 
and  dilute  it  with  distilled  water  to  about  600  mils  [old  form  19  fl. 
oz.  96  min.].  Dissolve  the  bromauric  acid  in  this  solution  and  add 
sufficient  distilled  water  to  make  the  product  measure  1000  mils 
[old  form  2  pints]. 

Average  Dose. — 3  minims  (0.2  mil). 


LIQUOR  SODII   ARSENATIS,   PEARSON.   N.  F.      Pearson's   Solution   of 

Sodium  Arsenate 

[Liq.  Sod.  Arsen.,  Pearson. — Liquor  Arsenicalis  Pearsonii] 

Metric  Old  form 

Exsiccated  Sodium  Arsenate 0.1  Qm.  314  grains 

Distilled  Water,  a  sufficient  quantity 


To  make    1 00  Qm.  8  oz.  av. 

Dissolve  the  exsiccated  sodium  arsenate  in  the  distilled  water,  and 
filter  the  solution. 

Uses. — This  solution  is  used  as  an  alterative  in  doses  of  thirty  min- 
ims (2  mils),  but  it  must  not  be  confounded  with  the  Liquor  Sodii  Arsen- 
atis,  U.  S.  P.,  which  is  ten  times  as  strong  as  the  above  preparation. 

Bismuth.     Bi;  208.0 

Bismuth  is  found  in  the  metallic  state,  and  occasionally  as  a  sul- 
phide, known  as  Bismuthine  (Bi2S3).  It  is  a  crystalline,  brittle,  pul- 
verizable,  brilliant  metal,  having  a  silver  color,  with  a  reddish  tint. 
Its  specific  gravity  is  9.8.  It  closely  resembles  metallic  antimony  in 
appearance. 

Tests  for  Salts  of  Bismuth 

1.  Hydrogen  sulphide  or  ammonium  sulphide  produces  in  solu- 
tions of  bismuth  salts  a  black  precipitate  of  sulphide,  insoluble  in 
excess. 

2.  When  acid  solutions  of  bismuth  salts  are  poured  into  water, 
white  precipitates   (subsalts)   are  produced. 
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Official  Name 
Bismuthi  Betanaphtholas 

et  Ammonii  Citraa 

Subcarbonas 

Subgallaa 

Subnitras 
Subsalicylas 

Magma  Bismuthi 


Glyceritum  Bismuthi 
Liquor  Bismuthi 


S.  P.  Salts  and  Preparations  of  Bismuth 

Preparation 
By  the  action  of  an  alkaline  solution  of  betanaphthol  on  a  solution 

of  bismuth  trinitrate  in  dilute  glycerin  or  acid 
By  dissolving  bismuth  citrate  in  ammonia  water,  evaporating   the 

solution,  and  scaling 
By  dissolving  bismuth  in  nitric  acid,  purif ying,  and  precipitating  by 

adding  solution  of  sodium  carbonate 
By  dissolving  normal  bismuth  nitrate  in  glacial  acetic  acid,  adding 

to  the  liquid  an  aqueous  solution  of  gallic  acid,  collecting,  washing, 

and  drying  the  precipitate 
By  dissolving  bismuth  in  nitric  acid,  purifying,  and  adding  the  solu- 
tion in  nitric  acid  to  water 
By  dissolving  normal  bismuth  nitrate  in  glycerin,  adding  the  solution 

to    a   strong    aqueous   solution    of    sodium    salicylate,    collecting, 

washing,  and  drying  the  precipitate 
By  pouring  a  solution  of  bismuth  nitrate  into  a  solution  of  ammonia 

water  and  ammonium  carbonate 

N.  F.  Preparations  of  Bismuth 

A  glycerin  solution  of  bismuth  and  sodium  tartrate 
A  dilution  of  glycerite  of  bismuth 


Unofficial  Salts  of  Bismuth 


Bismuthi  Bromidum,  BiBr3 

Bismuth  Bromide 
Bismuthi  Chromas,  3Bi203.2CrC>3 

Bismuth  Chromate 

Bismuthi  et  Ferri  Citras 

Bismuth  and  Iron  Citrate      • 
Bismuthi  et  Lithii  Citras 

Bismuth  and  Lithium  Citrate 
Bismuthi  Iodosubgallas 

Bismuth  Oxyiodogallate        Airol 
Bismuthi  Lactas 

Bismuth  Lactate 


Bismuthi  Methylene  Digallas 
Bismol 

Bismuthi  Oxalas,  C6Bi20i2.15H20 

Bismuth  Oxalate 
Bismuthi  Oxidum,  Bi203 

Bismuth  Oxide 


Bismuthi  Oxychloridum,  BiOCl 
Bismuth  Oxychloride 

Bismuthi  Phosphas,  BiPOf 
Bismuth  Phosphate 

Bismuthi  Tannas 
Bismuth  Tannate 


Bismuthi  Tartras 
Bismuth  Tartrate 


Bismuthi  Tribromphenas 
Bismuth  Tribromphenate 

Bismuthi  Valeraa 
Bismuth  Valerate 


By  treating  bismuth  with  excess  of  bromine  and  collecting 
the  steel  gray  mass 

By  adding  a  solution  of  bismuth  nitrate  to  a  moderately 
concentrated  solution  of  acid  potassium  chromate  in 
slight  excess,  and  collecting  the  precipitate 

A  soluble  salt  containing  about  40  per  cent,  each  of 
bismuth  citrate  and  ferric  citrate 

A  soluble  salt  containing  from  40  to  45  per  cent,  of  bis- 
muth and  from  2.5  to  3  per  cent,  of  lithium 

A  combination  of  bismuth  oxyiodide  and  gallic  acid. 
Used  as  a  substitute  for  iodoform 

By  boiling  10  parts  bismuth  subnitrate  with  excess  of 
sodium  hydroxide,  washing  the  oxide  well  with  water, 
then  mixing  with  9  parts  lactic  acid,  digesting  the  mixt- 
ure, and  drying  with  the  aid  of  a  water  bath 

A  compound  of  bismuth  hydroxide  and  methylenedigallic 
acid.  Used  as  an  astringent  in  chronic  diarrhoea  in 
2  to  5  grain  doses 

By  mixing  bismuth  nitrate  with  a  solution  of  oxalic  acid, 
and  collecting  the  precipitate 

By  mixing  4  oz.  bismuth  subnitrate  and  1  pint  solution 
of  sodium  hydroxide,  then  boiling  for  5  minutes, 
decanting  the  liquid,  and  washing  the  precipitate  with 
distilled  water 

By  pouring  slowly  a  solution  of  bismuth  in  nitric  acid 
into  a  solution  of  sodium  chloride,  and  collecting  the 
precipitate 

By  adding  bismuth  nitrate  to  a  solution  of  phosphorio 
acid  containing  nitric  acid,  and  collecting  the  precipi- 
tate 

By  dissolving  22  parts  bismuth  nitrate  in  the  least  amount 
of  nitric  acid,  previously  diluted  with  half  its  weight  of 
water,  pouring  the  solution  into  an  excess  of  solution 
of  sodium  hydroxide,  washing  the  precipitate  with 
water,  then  triturating  the  precipitate  with  10  parts 
tannic   acid  diluted  with  water,  straining,  and  drying 

By  adding  a  hot,  concentrated  solution  of  4  parts  tartaric 
acid  to  a  hot,  moderately  strong  solution  of  5  parts 
bismuth  oxide  in  nitric  acid,  then  washing  the  precipi- 
tate with  an  aqueous  solution  of  tartaric  arid 

Used  as  an  antiseptic  dusting  powder,  as  a  substitute  for 
iodoform,  and  internally  in  dysentery.  In  cholera  in- 
fantum in  a  dose  of  from   15  to  45  grains 

By  dissolving  bismuth  nitrate  in  the  smallest  amount  of 
nitric  acid,  previously  diluted  with  half  its  weight  of 
water,  then  adding  a  concentrated  solution  of  sodium 
valerate,  washing  the  precipitate  with  water  mixed  with 
valeric  acid,  and,  lastly,  drying  the  precipitate 


BISMUTHI  BETANAPHTHOLAS.  U.  S.      Bismuth  Betanaphthol 
[Bism.   Betanaph.] 

A  compound  of  bismuth  anrl  betanaphthol  of  somewhat  varying 
composition,  yielding  not  less  than  15  per  cent,  of  betanaphthol  [Cio 
H7OH]  and,  upon  ignition,  not  less  than  73  per  cent,  nor  more  than 
78  per  cent,  of  bismuth  oxide  [Bia03]. 
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Preparation — It  may  be  prepared  by  mixing  sodium  naphtholate 
with  bismuth  nitrate  or  by  the  action  of  an  alkaline  solution  of 
betanaphthol  on  a  solution  of  bismuth  nitrate  in  dilute  glycerin  or 
acid.     The  formula  is  approximately  (BiO)a  OHCi0H7O. 

Official  Description. — It  ia  a  buff-colored  to  grayish-brown,  amorphous  powder; 
permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  or  having  a  faint  odor  of  betanaphthol ;  taste- 
less. Shake  about  0.5  Gm.  of  Bismuth  Betanaphthol  with  10  mils  of  distilled  water 
and  filter;  the  filtrate  is  colorless  and  neutral  to  litmus. 

Solubility. — Bismuth  Betanaphthol  is  nearly  insoluble  in  water,  alcohol,  chloroform 
or  ether;  partially  dissolved  by  mineral  acids  with  the  formation  of  the  corresponding 
bismuth  salts  and  the  liberation  of  betanaphthol. 

Test  for  Identity. — When  strongly  heated  Bismuth  Betanaphthol  chars  and  finally 
leaves  a  grayish-yellow  residue,  which  is  blackened  by  hydrogen  sulphide  T.S. 

Impurities  and  Tests  for  Impurities. — Free  Betanaphthol. — Shake  about  1  Gm.  of 
Bismuth  Betanaphthol,  accurately  weighed,  with  20  mils  of  chloroform,  filter  the  mixt- 
ure, allow  the  filtrate  to  evaporate  spontaneously  and  dry  the  residue  in  a  desiccator 
over  sulphuric  acid;  the  weight  of  this  residue  does  not  exceed  1  per  cent. 

Nitrates. — Heat  gently  a  mixture  of  about  0.2  Gm.  of  Bismuth  Betanaphthol  with  5 
mils  of  potassium  hydroxide  T.S.  and  about  0.2  Gm.  of  aluminum  wire;  the  vapors 
evolved  do  not  turn  red  litmus  blue. 

Lead,  Copper,  Sulphate,  or  Silver. — Incinerate  about  2Gm.  of  Bismuth  Betanaphthol 
in  a  porcelain  crucible,  cool  the  residue  and  add  just  sufficient  nitric  acid  to  form  a 
solution  with  the  aid  of  heat.  This  solution,  when  poured  into  100  mils  of  distilled  water, 
produces  a  white,  crystalline  precipitate.  Now  filter  the  mixture,  evaporate  the  fil- 
trate to  30  mils  and  again  filter  if  not  clear;  the  clear  filtrate  does  not  respond  to  the 
tests  given  under  Bismuthi  Subcarbonas. 

Arsenic. — The  bismuth  oxide  obtained  in  the  following  assay  does  not  respond  to 
Bettendorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter  LXII). 

Assay  for  Betanaphthol. — Dissolve  about  2  Gm.  of  Bismuth  Betanaphthol,  accu- 
rately weighed,  in  20  mils  of  hydrochloric  acid  with  the  aid  of  heat,  cool  the  liquid  and 
then  shake  it  in  a  separator  with  successive  portions  of  chloroform  until  the  extraction 
of  the  betanaphthol  is  complete.  Combine  the  chloroform  solutions,  allow  the  liquid 
to  evaporate  spontaneously  and  dry  the  residue  in  a  desiccator;  the  weight  of  the  resi- 
due corresponds  to  not  less  than  15  per  cent,  of  the  weight  of  Bismuth  Betanaphthol 
taken.  This  residue,  crystallized  from  a  solution  in  boiling  distilled  water,  responds 
to  the  tests  for  identity  under  Betanaphthol. 

Assay  for  Bismuth  Oxide. — Incinerate  about  2  Gm.  of  Bismuth  Betanaphthol,  accu- 
rately weighed,  in  a  porcelain  crucible,  cool  the  residue  and  dissolve  it  in  nitric  acid. 
Evaporate  the  solution  to  dryness  and  carefully  ignite  the  residue  until  of  constant 
weight;  the  bismuth  oxide  (Bi20a)  so  obtained  corresponds  to  not  less  than  73  per  cent, 
nor  more  than  78  per  cent,  of  the  original  weight  of  the  Bismuth  Betanaphthol  taken. 

Uses — It  is  employed  as  an  intestinal  antiseptic,  the  betanaphthol 
being  liberated.    The  dose  is  eight  to  fifteen  grains  (0.5  to  1  Gm.). 


BISMUTHI  ET  AMMONII  CITRAS.  U.  S.      Bismuth  and  Ammonium 

Citrate 

[Bism.  et  Ammon.  Cit. — Bismuth  Ammonio-Citrate] 

Bismuth  citrate  rendered  soluble  by  the  presence  of  ammonium 
citrate;  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric 
acid,  it  yields,  upon  ignition,  not  less  than  46  per  cent,  nor  more  than 
52  per  cent,  of  bismuth  oxide  [Bi203].  Preserve  in  well-closed  con- 
tainers, protected  from  light. 

Preparation. — The  manufacturing  detail  was  omitted  from  the 
U.  S.  P.  IX;  the  U.  S.  P.  VIII  process  was  as  follows: 

Mix  100  Gm.  [old  form  1  oz.  av.]  bismuth  citrate  with  200  mils 
[old  form  2  fl.  oz.]  of  distilled  water  and  rub  it  to  a  smooth  paste, 
heat  the  mixture  on  a  water  bath,  and  gradually  add  ammonia  water 
60 
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until  the  salt  is  dissolved  and  the  liquid  is  neutral  or  has  only  a  faintly 
alkaline  reaction.  Then  filter  the  solution,  evaporate  it  on  a  water 
bath  to  a  syrupy  consistence,  and  spread  it  upon  plates  of  glass  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the  product 
in  amber-colored,  well-stoppered  bottles,  protected  from  light. 

This  is  the  only  U.  S.  P.  soluble  salt  of  bismuth,  but  the  N.  F.  con- 
tains a  glycerin  solution  of  bismuth  and  sodium  tartrate  (see  pages 
376  and  953)  which  is  more  stable  than  the  ammonia  salt.  If  an 
aqueous  solution  of  bismuth  and  ammonium  citrate  is  not  perfectly 
transparent,  it  is  probably  due  to  the  loss  of  ammonia  on  keeping  the 
salt;  a  drop  or  two  of  ammonia  water  added  to  a  cloudy  solution 
will  generally  make  it  transparent. 

Official  Description. — It  occurs  in  shining,  pearly  or  translucent  scales,  or  white  pow- 
der, becoming  opaque  with  loss  of  ammonia  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  of  a  metallic  taste.  An  aqueous  solution 
of  Bismuth  and  Ammonium  Citrate  (1  in  20)  is  neutral  or  faintly  acid  to  litmus. 

Solubility. — Bismuth  and  Ammonium  Citrate  is  very  soluble  in  water  and  sparingly 
soluble  in  alcohol. 

Tests  for  Identity. — When  strongly  heated,  it  fuses  and  finally  leaves  a  blackened 
residue,  having  a  yellow  surface.  A  solution  of  this  residue  in  a  slight  excess  of  nitric 
or  hydrochloric  acid  produces  a  white  turbidity  when  added  to  25  volumes  of  distilled 
water. 

Ammonia  is  evolved  when  Bismuth  and  Ammonium  Citrate  is  boiled  with  a  slight 
excess  of  sodium  hydroxide  T.S. 

An  aqueous  solution  of  the  Bismuth  and  Ammonium  Citrate,  when  treated  with  an 
excess  of  hydrogen  sulphide,  yields  a  black  precipitate.  The  filtrate  from  the  latter, 
when  deprived  by  heat  of  the  excess  of  hydrogen  sulphide  and  boiled  with  an  excess  of 
lime  water,  yields  a  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Nitrate. — Dissolve  about  0.05  Gm.of  Bismuth 
and  Ammonium  Citrate  in  1  mil  of  distilled  water,  in  a  test  tube,  add  5  mils  of  sulphuric 
acid  (free  from  nitrous  compounds),  cool  the  mixture  and  carefully  pour  over  it  5  mils 
of  ferrous  sulphate  T.S.  without  mixing;  no  red  or  brown  zone  appears  immediately. 

Alkalies  or  Alkali  Earths. — Dissolve  1  Gm.  of  Bismuth  and  Ammonium  Citrate  in  50 
mils  of  distilled  water,  precipitate  the  bismuth  completely  with  hydrogen  sulphide,  filter, 
evaporate  the  filtrate  to  dryness  and  ignite.  The  weight  of  the  residue  does  not  exceed 
0.005  .Cm. 

Lead,  Copper,  Sulphate,  or  Silver. — Ignite  3  Gm .  of  the  Bismuth  and  Ammonium  Citrate, 
dissolve  the  residue  in  just  a  sufficient  quantity  of  warm  nitric  acid,  and  pour  the  solution 
into  100  mils  of  distilled  water;  a  white  precipitate  is  produced.  Filter  this  mixture, 
evaporate  the  filtrate  on  a  water  bath  to  30  mils,  again  filter  the  liquid  and  divide  the 
new  filtrate  into  portions  of  5  mils  each.  These  portions  do  not  respond  to  the  testa 
under  Bismuthi  Subcarbonas. 

Arsenic. — The  residue  resulting  from  the  ignition  and  subsequent  treatment  of  2  Gm. 
of  Bismuth  and  Ammonium  Citrate,  as  described  in  the  following  test,  does  not  respond 
to  Bettendorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter  LXII). 

Assay. — Take  about  1  Gm.  of  Bismuth  and  Ammonium  Citrate,  previously  dried 
to  constant  weight  in  a  desiccator  over  sulphuric  acid,  and  weigh  accurately.  Ignite 
in  a  porcelain  crucible  and,  after  cooling,  add  5  mils  of  nitric  acid  to  the  residue,  drop 
by  drop,  wanning  until  solution  is  effected.  Evaporate  this  solution  to  dryness,  and 
carefully  ignite  it  at  red  heat.  It  leaves  a  residue  of  bismuth  oxide  (Bi2<^3)  correspond- 
inL'  to  not  less  than  46  per  cent,  nor  more  than  52  per  cent,  of  the  original  weight  of 
Bismuth  and  Ammonium  Citrate  taken. 

Uses. — This  salt  is  astringent,  and  is  generally  prescribed  in  solu- 
tion.   The  dose  is  from  one  to  three  grains  (0.065  to  0.2  Gm.) 


BISMUTHI  SUBCARBONAS.  U.S.     Bismuth  Subcarbonate 
[Bism.   Subcarb.] 

A  b.'isic  bismuth  carbonate  of  varying  chemical  composition,  which, 
when  dried  to  constant  weight  at  100°  0.  (212°  F.),  yields,  upon 
ignition,  oo1  less  than  00  per  cent,  of  bismuth  oxide  [Bia03]. 
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Preparation. — Bismuth  subcarbonate  may  be  made  as  follows: 
Take  of  bismuth  in  pieces,  2  oz.  troy;  nitric  acid,  8  3^2  oz.  troy; 
ammonia  water,  5  fl.  oz. ;  sodium  carbonate,  10  oz.  troy-;  distilled  water, 
a  sufficient  quantity.  Mix  4j^  oz.  troy  of  the  nitric  acid  with  4  fl. 
oz.  of  distilled  water  in  a  capacious  glass  vessel,  and,  having  added 
the  bismuth,  set  the  whole  aside  for  twenty-four  hours,  dilute  the 
resulting  solution  with  10  fl.  oz.  of  distilled  water,  stir  it  thoroughly, 
and,  after  twenty-four  hours,  filter  through  paper.  To  the  filtered 
liquid,  previously  diluted  with  4  pints  of  distilled  water,  slowly  add 
the  ammonia  water,  constantly  stirring.  Transfer  the  whole  to  a 
strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
two  pints  of  distilled  water,  and  drain  it  again.  Then  place  the  pre- 
cipitate in  a  proper  vessel,  add  the  remainder  of  the  nitric  acid,  and 
afterwards  4  fl.  oz.  of  distilled  water,  and  set  the  solution  aside.  At 
the  end  of  twenty-four  hours,  filter  through  paper.  Dissolve  the  so- 
dium carbonate  in  12  fl.  oz.  of  distilled  water,  with  the  aid  of  heat,  and 
filter  the  solution  through  paper.  To  this,  when  cold,  slowly  add  the 
solution  of  nitrate  of  bismuth,  with  constant  stirring.  Transfer  the 
whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash 
it  with  distilled  water  until  the  washings  pass  tasteless.  Lastly,  press, 
dry  it  on  bibulous  paper  with  a  gentle  heat,  and  rub  it  into  a  powder. 
As  metallic  bismuth  generally  contains  arsenic,  it  is  very  important 
to  provide  that  this  should  be  left  behind,  in  the  processes  for  making 
its  medicinal  preparations.  It  is  on  this  account  that  the  above 
formula  is  so  elaborate.  The  bismuth  is  first  dissolved  in  nitric  acid,  a 
portion  of  which  oxidizes  the  metal,  with  the  evolution  of  nitrous 
vapors,  while  another  portion  combines  with  the  oxide  produced  to 
form  bismuth  nitrate.  At  the  same  time  ijie  arsenic  is  also  oxidized 
at  the  expense  of  the  nitric  acid,  and  unites  with  a  portion  of  the 
oxidized  metal  so  as  to  produce  bismuth  arsenate.  Both  of  these 
salts,  therefore,  are  contained  in  the  solution,  which  is  very  concen- 
trated. Both  have  the  property,  when  their  solution  is  diluted  with 
water,  of  separating  into  two  salts,  one  an  insoluble  subsalt  which  is 
deposited,  and  the  other  a  soluble  acid  salt  which  is  held  in  solution. 
But  the  arsenate  is  more  disposed  to  the  change  than  the  nitrate,  and 
requires  for  the  purpose  a  smaller  amount  of  water  of  dilution.  The 
subarsenate  is  slowly  deposited  in  twenty-four  hours,  and  is  then 
separated  by  filtration.  The  addition  of  a  large  quantity  of  distilled 
water  precipitates  the  bismuth  subnitrate,  the  ammonia  being  added 
to  separate  it  more  thoroughly  by  combining  with  the  nitric  acid. 
The  precipitate,  thus  freed  from  arsenic,  is  now  redissolved  in  nitric 
acid  partially  diluted  and  added  to  solution  of  sodium  carbonate;  by 
double  decomposition,  bismuth  subcarbonate  and  sodium  nitrate  are 
thus  produced.  The  chemical  formula  is  approximately  [(BiO)a  COsk 
+H20. 


Official  Description. — It  is  a  white  or  pale  yellowish-white  powder;  permanent  in 
the  air. 

Odor  and  Taste.— Odorless  and  tasteless. 

Solubility. — Bismuth  Subcarbonate  is  insoluble  in  water  or  alcohol;  completely  dis- 
solved by  nitric  or  hydrochloric  acid  with  copious  effervescence. 

Tests  for  Identity. — Its  solution  in  a  alighl  excess  of  nitric  acid,  when  added  to  2/» 
volumes  of  distilled  water,  produces  a  white  turbidity. 
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When  heated  to  redness,  the  salt  loses  water  and  carbon  dioxide,  and  leaves  a  yel- 
lowish residue,  which  is  soluble  in  nitric  or  hydrochloric  acid  and  blackened  by  hydro- 
gen sulphide  T.S. 

Impurities  and  Tests  for  Impurities. — Chloride. — Dissolve  1  Gm.  of  thesaltin2  milsof 
nitric  acid,  add  distilled  water  to  make  the  solution  measure  25  mils,  then  add  0.35  mil 
of  tenth-normal  silver  nitrate  V.S.  and  remove  the  precipitate,  if  any,  by  filtration; 
the  clear  filtrate  remains  unaffected  by  the  further  addition  of  a  few  drops  of  silver 
nitrate  T.S. 

Dissolve  3  Gm.  of  the  salt  in  just  a  sufficient  quantity  (about  4  mils)  of  warm  nitric 
acid,  and  pour  the  solution  into  100  mils  of  distilled  water;  a  white  precipitate  is  pro- 
duced. Filter,  and  evaporate  the  filtrate  on  a  water  bath  to  30  mils,  again  filter  the 
liquid,  divide  the  latter  filtrate  into  portions  of  5  mils  each  and  subject  these  several 
portions  to  the  following  tests: 

Lead. — Mix  one  portion  with  an  equal  volume  of  diluted  sulphuric  acid;  it  does  not 
become  cloudy. 

Copper. — Precipitate  another  portion  with  a  slight  excess  of  ammonia  water;  the 
supernatant  liquid  does  not  exhibit  a  bluish  tint. 

Sulphate. — Another  portion  is  not  immediately  affected  by  barium  nitrate  T.  S. 

Silver. — In  another  portion,  hydrochloric  acid  does  not  produce  a  precipitate  which 
is  insoluble  in  a  slight  excess  of  hydrochloric  acid,  but  soluble  in  ammonia  water. 

Alkalies  or  Alkali  Earths. — Boil  1  Gm.  of  the  salt  with  20  mils  of  a  mixture  of  equal 
parts  of  acetic  acid  and  distilled  water,  cool  the  solution  and  filter.  Free  the  filtrate 
from  bismuth  by  the  addition  of  hydrogen  sulphide,  boil  the  mixture  and  again  filter. 
The  latter  filtrate  leaves  not  more  than  0.003  Gm.  of  residue  on  evaporation  and  gentle 
ignition. 

Nitrate. — Agitate  about  0.05  Gm.  of  Bismuth  Subcarbonate  with  5  mils  of  a  solu- 
tion of  equal  parts  of  distilled  water  and -ferrous  sulphate  T.S.,  and  cautiously  pour 
the  mixture  over  5  mils  of  sulphuric  acid  (free  from  nitrous  compounds),  so  as  to  form 
a  layer  above;  no  brownish-red  zone  forms  at  the  line  of  contact  of  the  two  liquids. 

Arsenic. — The  residue  resulting  from  the  ignition  of  2  Gm.  of  Bismuth  Subcarbonate 
does  not  respond  to  Bettendorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter 
LXII). 

Assay. — Ignite  thoroughly  at  red  heat  in  a  porcelain  crucible  about  1  Gm.  of  Bismuth 
Subcarbonate,  previously  dried  to  constant  weight  at  100°  C.  (212°  F.)  and  accurately 
weighed.  The  residue  of  bismuth  oxide  (Bi203)  corresponds  to  not  less  than  90  per 
cent,  of  the  original  weight  of  Bismuth  Subcarbonate  taken. 

Uses. — This  bismuth  compound  is  astringent  and  tonic.  It  is  em- 
ployed for  the  same  purposes  as  the  subnitrate,  but  is  to  be  preferred 
to  the  nitrate  in  mixtures  containing  carbonates,  as  the  acidity,  often 
noticed  in  the  nitrate,  frequently  causes  decomposition  or  explosion  in 
capsules,  pills,  etc.;  the  latter,  however,  is  much  more  frequently  used. 

The  dose  is  from  five  to  ten  grains  (0.3  to  0.65  Gm.). 


BISMUTHI   SUBGALLAS.  U.S.     Bismuth  Subgallate 
[Bism.  Subgal. — Dekmatol] 

A  basic  bismuth  gallate  of  varying  chemical  composition  which, 
when  dried  to  constant  weight  at  100°  C.  (212°  F.),  yields,  upon  ignition, 
not  less  than  52  per  cent,  nor  more  than  57  per  cent,  of  bismuth  oxide 
[Bi303]. 

Preparation. — Bismuth  subgallate  may  be  made  by  dissolving  bis- 
muth subnitrate  in  diluted  acetic  acid  and  precipitating  the  solution 
with  gallic  acid,  but  a  more  convenient  and  rapid  method  is  that  of 
Thibault,  which  is  as  follows:  Bismuth  trioxide  is  triturated  with 
water,  and  an  excess  of  pure  gallic  acid  added,  continuing  the  tritu- 
ration until  the  color  of  the  mixture  has  changed  to  a  greenish- 
yellow.  It  is  allowed  to  stand  twenty-four  hours,  washed  and  dried. 
The  chemical  formula  is  approximately  Bi(OH)2C7H505. 

Official  Description. — It  is  an  amorphous,  bright  yellow  powder;  permanent  in  the 
air. 

Odor  and  Taste. — Odorless  and  tasteless. 
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Solubility. — Bismuth  Subgallate  is  insoluble  in  water,  alcohol,  or  ether;  readily  sol- 
uble, with  decomposition,  in  warm  hydrochloric,  nitric  or  sulphuric  acid;  insoluble  in 
very  dilute  mineral  acids;  readily  soluble  in  alkali  hydroxide  solutions,  forming  a  clear, 
yellow  solution  which  rapidly  changes  to  a  deep  red. 

Tests  for  Identity. — When  heated  to  redness  it  at  first  chars,  leaving  finally  a  yellow 
residue,  which  is  blackened  by  hydrogen  sulphide  T.S.  A  solution  of  this  residue  in  a 
alight  excess  of  warm  nitric  or  hydrochloric  acid  produces  a  white  turbidity  when  added 
to  25  volumes  of  distilled  water. 

Agitate  thoroughly  about  0.1  Gm.  of  Bismuth  Sulgallate  with  an  excess  of  hydrogen 
sulphide  T.S. ;  a  brownish-black  precipitate  results.  Filter  this  mixture,  boil  the  filtrate 
to  remove  the  dissolved  gas,  and  then  cool;  the  addition  of  1  drop  of  ferric  chloride  T.S. 
produces  a  blue-black  coloration  in  the  liquid. 

Impurities  and  Tests  for  Impurities. — Free  Gallic  Acid. — Shake  1  Gm.  of  the  salt  with 
20  mils  of  alcohol  for  one  minute,  filter  and  evaporate  the  filtrate  to  dryness  on  a  water 
bath;  not  more  than  0.005  Gm.  of  residue  remains. 

Alkalies  or  Alkali  Earths. — Boil  1  Gm.  of  Bismuth  Subgallate  with  20  mils  of  atnixture 
of  equal  parts  of  acetic  acid  and  distilled  water,  cool  the  solution  and  filter.  Free  the 
filtrate  from  bismuth  by  the  addition  of  hydrogen  sulphide,  boil  the  mixture  and  again 
filter.  The  latter  filtrate  leaves  not  more  than  0.005  Gm.  of  residue  on  evaporation 
and  gentle  ignition. 

Nitrate. — Mix  thoroughly  about  0.005  Gm.  of  Bismuth  Subgallate  with  5  mils  of 
diluted  sulphuric  acid  and  5  mils  of  ferrous  sulphate  T.S.,  filter  the  mixture  and  then 
cautiously  pour  the  filtrate,  without  mixing,  over  5  mils  of  sulphuric  acid  (free  from 
nitrous  compounds),  contained  in  a  test  tube;  no  brownish-red  zone  forms  immediately. 

Lead,  Copper,  Sulphate,  or  Silver. — Ignite  3  Gm.  of  Bismuth  Subgallate  in  a  porcelain 
crucible,  cool  and  cautiously  add  just  sufficient  nitric  acid,  drop  by  drop,  warming 
until  the  residue  is  dissolved.  Evaporate  the  solution  to  dryness,  again  ignite  and  cool. 
Cautiously  dissolve  this  residue  in  just  sufficient  nitric  acid  by  the  aid  of  gentle  heat, 
concentrate  the  solution  to  about  4  mils,  pour  it  into  100  mils  of  distilled  water,  filter, 
evaporate  the  filtrate  on  a  water  bath  to  30  mils,  again  filter  and  divide  this  filtrate 
into  portions  of  5  mils  each.  These  portions  do  not  respond  to  the  tests  under  Bismuthi 
Subcarbonas. 

Arsenic. — The  residue  resulting  from  the  ignition  and  subsequent  treatment  of  2  Gm. 
of  Bismuth  Subgallate  as  described  in  the  following  test  does  not  respond  to  Bettendorf 's 
Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter  LXII). 

Assay. — Take  about  1  Gm.  of  Bismuth  Subgallate,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.)  and  weighed  accurately.  Ignite  in  a  porcelain  crucible  and, 
after  cooling,  add  5  mils  of  nitric  acid  to  the  residue,  drop  by  drop,  warming  until  com- 
plete solution  has  been  effected.  Evaporate  this  solution  to  dryness  and  carefully 
ignite  at  red  heat;  it  leaves  a  residue  of  bismuth  oxide  (Bi2Os)  corresponding  to  not 
less  than  62  per  cent,  nor  more  than  67  per  cent,  of  the  original  weight  of  Bismuth 
Subgallate  taken. 

Uses. — Bismuth  subgallate  has  been  used  as  an  astringent  sedative 
in  doses  of  eight  to  fifteen  grains  (0.5  to  1  Gm.) ;  it  is  more  valuable 
as  an  external  application  to  wounds  and  ulcerations  and  in  the  treat- 
ment of  eczema. 


BISMUTHI  SUBNITRAS.     U.  S.     Bismuth  Subnitrate. 
[Bism.  Subnit.] 

A  basic  bismuth  nitrate  of  varying  chemical  composition,  which, 
when  dried  for  twenty-four  hours  in  a  desiccator  over  sulphuric  acid, 
yields,  upon  ignition,  not  less  than  79  per  cent,  of  bismuth  oxide  [Bia03]. 

Preparation. — This  important  salt  may  be  made  by  the  former 
official  process,  as  follows: 

Take  the  bismuth,  in  pieces,  2  oz.  troy;  nitric  acid,  83^  oz.  troy; 
sodium  carbonate,  10  oz.  troy;  ammonia  water,  5  fl.  oz.;  distilled 
water,  a  sufficient  quantity.  Mix  4}/2  oz.  troy  of  the  nitric  acid  with 
4  fl.  oz.  of  distilled  water,  in  a  capacious  glass  vessel,  and,  having  added 
the  bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilute  the 
resulting  solution  with  10  fl.  oz.  of  distilled  water,  stir  it  thoroughly, 
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and,  after  twenty-four  hours,  filter  through  paper.  Dissolve  the 
sodium  carbonate  in  20  fl.  oz.  of  distilled  water  with  the  aid  of  heat, 
and  filter  the  solution  through  paper.  To  this,  when  cold,  slowly  add 
the  solution  of  bismuth  nitrate,  with  constant  stirring.  Transfer 
the  whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained, 
wash  it  with  distilled  water  until  the  washings  pass  tasteless,  and 
drain  as  completely  as  possible.  Then  place  the  moist  precipitate  in 
a  capacious  vessel,  gradually  add  the  remainder  of  the  nitric  acid,  and 
afterwards  4  fl.  oz.  of  distilled  water,  and  set  the  solution  aside.  At 
the  end  of  twenty-four  hours,  filter  through  paper  and  to  the  filtered 
liquid,  previously  diluted  with  4  pints  of  distilled  water,  slowly  add 
the  ammonia  water,  with  constant  stirring.  Transfer  the  whole  to 
a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
2  pints  of  distilled  water,  drain  it  again,  and  press  out  as  much  of  the 
liquid  as  possible.  Lastly,  dry  it  upon  bibulous  paper  with  a  gentle 
heat,  and  rub  it  into  powder. 

The  separation  of  the  arsenic  is  accomplished  by  first  preparing  the 
carbonate,  by  adding  the  acid  solution  of  bismuth  to  a  solution  of 
sodium  carbonate  in  excess,  whereby  most  of  the  arsenic  is  retained  in 
the  solution,  probably  as  sodium  arsenate,  while  the  insoluble  carbo- 
nate is  precipitated.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric 
acid,  so  as  to  make  a  very  concentrated  solution  of  the  nitrate,  to 
which,  when  cold,  just  so  much  water  is  added  as  to  begin  to  produce 
a  permanent  turbidity.  The  object  of  this  is  to  allow  any  arsenic 
that  may  be  still  present  to  be  deposited,  which  happens  for  reasons 
stated  in  explaining  the  process  for  procuring  the  subcarbonate  (see 
page  947).  The  deposited  matter  having  been  precipitated,  only  the 
pure  nitrate  remains  in  solution,  which  is  made  to  yield  the  subnitrate 
by  large  dilution  with  water,  and  still  more  completely  by  the  addition 
of  ammonia. 

Bi2    4-   8HN03    =    2Bi(N03)3    4-   4H20    4-    N202 

Bismuth         Nitric  Acid  Bismuth  Nitrate  Water     Nitrogen  Dioxide 

then 
5Bi(N08)a  4-  8H20  =  4BiON03.H20  +  Bi(N03)3  4-  8HNO3 

Bismuth  \\  :iter  Rismuth  Subnitrate  Bismuth  Nitric 

Nitrate  Nitrate  Acid 

The  chemical  formula  is  approximately  Bi(OH)2N03. 

Official  Description. — It  is  a  white  powder;  (lightly  hygroscopic. 

Odor,  Taste,  and  Reaction. — Odorless,  almost  tasteless.  When  brought  in  contact 
with  moistened  blue  litmus  paper,  the  Ball  shows  a  slightly  acid  reaction. 

Solubility.  Bismuth  Subnitrate  is  almost  insoluble  in  water,  insoluble  in  alcohol, 
find  readily  dissolved  by  hydrochloric  or  nitric  acid. 

Tests  for  Identity. —  Its  solution  in  a  slight  excess  of  warm  nitric  or  hydrochloric  acid 
produces    1  White  turbidity  when  added  to  25  Volumes  of  distilled  water. 

When  heated  to  redness  it  evolves  nitrous  vapors,  leaving  a  yellow  residue,  which  is 
blackened  by  hydrogen  sulphide  T.s. 

Impurities  and  Tests  for  Impurities. — Alkalies  or  Alkali  Earths. — Boil  1  Gm.  of  Ris- 
mutb  Subnitrate  with  20  mus  of  a  mixture  of  equal  parts  of  acetic  acid  and  distilled 

■'.  iter,  OOOl   the  solution   and   filter.      1'ree  the  filtrate  from   bismuth  by   the  addition  of 

hydrogen  sulphide,  boil  the  mixture  and  again  filter.    The  latter  filtrate  leaves  not  more 
than  0.003  Gm.  of  residue  on  evaporation  and  gentle  ignition. 
Boil  about  o.l  Gin.  of  the  salt  with  5  mils  of  potassium  hydroxide  T.s.;  no  odor  of 

ammonia  is  perceptible  nor  dors  the  vapor  turn  moistened  red  litmus  paper  blue. 
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Arsenic. — The  residue  resulting  from  the  ignition  of  2  Gm.  of  the  salt  does  not  respond 
to  Bettendorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter  LXII). 

Carbonate. — Add  3  Gm.  of  the  salt  to  3  mils  of  warm  nitric  acid;  no  effervescence 
occurs  and 

Insoluble  Foreign  Salts. — No  residue  remains. 

Lead,  Copper,  Sulphate,  or  Silver. — Pour  this  solution  into  100  mils  of  distilled  water, 
a  white  precipitate  is  produced.  Filter,  evaporate  the  filtrate  on  a  water  bath  to  30 
mils,  again  filter  the  liquid  and  divide  the  new  filtrate  into  portions  of  5  mils  each. 
These  portions  do  not  respond  to  the  tests  under  Bismuthi  Subcarbonas. 

Assay. — Ignite  thoroughly  at  red  heat  in  a  porcelain  crucible  about  1  Gm.  of  Bismuth 
Subnitrate,  previously  dried  for  twenty-four  hours  in  a  desiccator  over  sulphuric  acid 
and  accurately  weighed.  The  residue  of  bismuth  oxide  (Bi203)  corresponds  to  not  less 
than  79  per  cent,  of  the  original  weight  of  Bismuth  Subnitrate  taken. 

U.  S.  P.  Preparation. — Magma  Bismuthi. 

N.  F.  Preparations.  —  Glyceritum  Bismuthi;  Unguentum  Resorcinolis  Com- 
positum. 

Uses. — Bismuth  subnitrate  is  largely  used  in  intestinal  disorders; 
it  is  an  astringent,  tonic,  and  sedative.  The  dose  is  from  three  to  ten 
grains  (0.2  to  0.6  Gm.). 


BISMUTHI  SUBSALICYLAS.     U.  S.     Bismuth  Subsalicylate 
[Bism.   Subsalicy.] 

A  basic  bismuth  salicylate  of  varying  chemical  composition,  which, 
when  dried  to  constant  weight  at  100°  C.  (212°  F.),  yields,  upon  igni- 
tion, not  less  than  62  per  cent,  nor  more  than  66  per  cent,  of  bismuth 
oxide  [Bi203].     Protect  it  from  light. 

Preparation. — Bismuth  Subsalicylate  is  apt  to  be  an  unstable  salt. 
It  may  be  made  by  Thibault's  process,  as  follows:  15  Gm.  of  crys- 
tallized bismuth  nitrate  dissolved  in  nitric  acid  are  precipitated  by 
an  excess  of  solution  of  sodium  hydroxide.  After  boiling,  the  whole 
of  the  amorphous,  white,  hydrated  oxide  is  transformed  into  yellow 
crystallized  anhydrous  oxide;  it  is  then  thoroughly  washed,  and  10 
Gm.  of  salicylic  acid,  rubbed  up  with  200  mils  of  water,  are  added. 
The  whole  is  then  left  on  the  water  bath,  and  when  there  are  no  more 
opaque,  yellow  needles  of  anhydrous  oxide  left,  it  is  thoroughly 
washed  with  cold  alcohol,  and  dried  in  an  oven.  The  chemical  for- 
mula is  approximately  Bi(OH)2C7H503. 

Official  Description.— It  is  a  white,  or  nearly  white,  amorphous  or  crystalline  powder; 
permanent  in  the  air. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — Bismuth  Subsalicylate  is  almost  insoluble  in  cold  water;  upon  prolonged 
boiling  with  water  a  portion  of  the  salicylic  acid  passes  into  solution  with  the  formation 
of  a  more  basic  bismuth  subsalicylate.  It  is  partly  soluble,  with  decomposition,  in 
hydrochloric  or  nitric  acid,  a  white,  floceulent  precipitate  of  salicylic  acid  separating. 

Tests  for  Identity. — When  heated  to  redness  it  at  first  chars,  finally  leaving  a  yellow 
residue,  which  is  blackened  by  hydrogen  sulphide.  A  solution  of  this  residue  in  a  Blight 
excess  of  warm  nitric  or  hydrochloric  acid  produces  a  white  turbidity  when  added  to 
25  volumes  of  distilled  water. 

Agitate  about  0.1  Gm.  of  Bismuth  Subsalicylate  with  a  solution  of  5  drops  of  ferric 
chloride  T.S.  in  10  mils  of  distilled  water;  a  deep  violet-blue  coloration  is  produced. 

Impurities  and  Tests  for  Impurities. — Free  Salicylic  Acid. — Agitate  1  Cm.  of  the  salt 
with  20  mils  of  chloroform,  filter  the  liquid  and  evaporate  the  filtrate  to  dryness;  not 
more  than  0.005  Gm.  of  residue  remains. 

Lead,  Copper,  Sulphate,  or  Silver. — Ignite  3  Gm.  of  Bismuth  Subsalicylate  in  a  por- 
celain crucible,  cool  and  cautiously  add  just  sufficient  nitric  acid  to  the  residue,  drop 
by  drop,  warming  until  it  is  dissolved.  Pour  this  solution  into  100  mils  of  distilled  water, 
filter,  evaporate  the  filtrate  on  a  water  bath  to  30  mils,  again  filter  and  divide  the  fil- 
trate into  portions  of  5  mils  each.  These  portions  do  not  respond  to  the  tests  under 
Bismuthi  Subcarbonas. 
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Alkalies  or  Alkali  Earths. — Boil  1  Gm.  of  Bismuth  Subsalicylate  with  20  mils  of  a  mixt- 
ure of  equal  parts  of  acetic  acid  and  distilled  water,  cool  the  solution  and  filter.  Free 
the  filtrate  from  bismuth  by  the  addition  of  hydrogen  sulphide,  boil  the  mixture  and 
again  filter.  The  latter  filtrate,  on  evaporation  and  ignition,  leaves  not  more  than 
0.005  Gm.  of  residue. 

N Urate. — Triturate  about  0.05  Gm.  of  Bismuth  Subsalicylate  with  0.1  Gm.  of  sodium 
salicylate  and  5  mils  of  distilled  water,  and  carefully  pour  it  without  mixing  over  5  mils 
of  sulphuric  acid  (free  from  nitrous  compounds)  contained  in  a  test  tube;  no  pink  to 
brownish-red  zone  forms  immediately. 

Arsenic. — The  residue  resulting  from  the  ignition  and  subsequent  treatment  of  2  Gm. 
of  Bismuth  Subsalicylate,  as  described  in  the  test  below,  does  not  respond  to  Betten- 
dorf's  Test  for  arsenic  (see  U.  S.  P.,  Test  No.  2,  Chapter  LXII). 

Assay. — Take  about  1  Gm.  of  Bismuth  Subsalicylate,  previously  dried  to  constant 
weight  at  100°  C.  (212°  F.),  and  weigh  accurately.  Ignite  in  a  porcelain  crucible,  and, 
after  cooling,  add  5  mils  of  nitric  acid  to  the  residue,  drop  by  drop,  warming  until  solu- 
tion has  been  effected.  Evaporate  this  solution  to  dryness  and  carefully  ignite  it  at  red 
heat.  It  leaves  a  residue  of  bismuth  oxide  (Bi^Oa)  corresponding  to  not  less  than  62 
per  cent,  nor  more  than  66  per  cent,  of  the  original  weight  of  Bismuth  Subsalicylate 
taken. 

Uses — This  salt  is  used  as  an  intestinal  antiseptic  in  doses  of  from 
five  to  fifteen  grains  (0.3  to  1  Gm.). 


MAGMA  BISMUTHI.    U.  S.      Bismuth  Magma 
[Magma  Bism. — Milk  of  Bismuth         Cream  of  Bismuth] 

Bismuth  Magma  yields  not  less  than  5.6  per  cent,  nor  more  than 
6.2  per  cent,  of  Bi203. 

Metric  Old  form 

-Bismuth  Subnitrate 80  Qm.  2  o».  av.  293  gr. 

Nitric  Acid 1  20  mils  3  fl.  oz.    403  min. 

Ammonium  Carbonate 10  Qm.  146  gr. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  bismuth  subnitrate  with  60  mils  [old  form  1  fl.  oz.  442  min.] 
of  distilled  water  and  60  mils  [old  form  1  fl.  oz.  442  min.]  of  nitric  acid 
in  a  flask  and  agitate,  warming  gently  until  solution  is  effected.  Pour 
this  solution,  with  constant  stirring,  into  5000  mils  [old  form  10  pints] 
of  distilled  water  containing  60  mils  [old  form  1  fl.  oz.  442  min.]  of 
nitric  acid.  Dilute  480  mils  [old  form  15  fl.  oz.  173  min.]  of  ammonia 
water  with  4000  mils  [old  form  8  pints]  of  distilled  water  in  a  glazed 
or  glass  vessel  of  at  least  12000  mils  [old  form  3  gallons]  capacity. 
Dissolve  the  ammonium  carbonate  in  this  solution  and  then 
quickly  pour  the  bismuth  solution  into  it  with  constant  stirring.  If 
the  mixture  is  not  distinctly  alkaline,  add  sufficient  ammonia  water 
to  make  it  so  and  allow  it  to  stand  until  the  precipitate  has  sub- 
sided, then  pour  or  siphon  off  the  supernatant  liquid  and  wash 
the  precipitate  twice  with  distilled  water,  by  decant  ation.  After- 
wards transfer  the  magma  to  :i  strainer  of  close  texture,  arranged  in 
a  percolator  so  as  to  provide  continuous  washing  with  distilled  water, 
the  outlet  tube  being  elevated  to  prevent  the  surface  of  the  magma 
from  becoming  dry,  and  allow  the  operation  to  proceed  until  the 
washings  cease  to  react  with  phenolphthalehi  T.S.  Then  drain  the 
moist  magma,  transfer  it  to  a  graduated  vessel  and  add  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints).     Mix  thoroughly,  transfer  to  bottles  and  stopper  tightly. 
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Official  Description. — A  thick,  white,  opaque  liquid  containing  bismuth  hydroxide 
and  bismuth  subcarbonate  in  suspension  in  water. 
^Reaction. — Neutral  to  litmus  and  phenolphthalein. 

Tests  for  Identity. — One  mil  of  hydrochloric  acid  added  to  1  mil  of  Bismuth  Magma 
produces  a  clear  solution.  Pour  the  clear  solution  into  10  volumes  of  distilled  water;  a 
white  precipitate  is  produced. 

Assay. — Evaporate  to  dryness  about  10  Gm.  of  Bismuth  Magma,  accurately  weighed, 
and  ignite  the  residue  to  constant  weight;  the  residue  corresponds  to  not  less  than  5.6 
per  cent,  nor  more  than  6.2  per  cent,  of  the  weight  of  Bismuth  Magma  taken. 

Uses. — It  is  used  for  the  same  purposes  as  bismuth  subnitrate  in 
doses  of  one  fluidrachm  (4  mils). 


OLYCERITUM  BISMUTHI.    N.  F.    Qlycerite  of  Bismuth. 

One  hundred  mils  of  Glycerite  of  Bismuth  yields  not  less  than 
12.8  Gm.  of  bismuth  oxide. 

The  formula  and  comments  will  be  found  on  page  376.  The  fol- 
lowing description  and  tests  are  provided: 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — It  has  a  slight  odor,  and  a  sweet,  followed  by  a  saline  taste. 

Specific  Gravity.— About  1.378  at  25°  C.  (77°  F.). 

Assay. — Dilute  5  mils  of  Glycerite  of  Bismuth,  accurately  measured,  with  100  mils 
of  distilled  water,  in  a  flask,  add  two  drops  of  hydrochloric  acid,  and  pass  a  current  of 
hydrogen  sulphide  through  the  solution  until  it  is  saturated.  Allow  the  precipitate 
to  settle  and  decant  the  supernatant  liquid  (which  should  be  clear  and  colorless)  through 
a  filter,  retaining  the  precipitate  in  the  flask.  Wash  the  precipitate  six  times  by  de- 
cantation.  Then  mix  10  mils  of  nitric  acid  with  10  mils  of  distilled  water,  heat  the 
mixture  to80°C.  (176°  F.)  and  pass  it  through  the  filter,  collecting  it  in  the  flask  with  the 
precipitate.  Warm  the  mixture  until  the  bismuth  sulphide  is  dissolved,  then  filter  the 
liquid  through  a  small  filter,  and  wash  the  filter  and  residue  with  warm  10  per  cent, 
nitric  acid  until  free  from  bismuth  salts.  To  the  clear  filtrate  add  ammonia  water  until 
a  slight,  permanent  precipitate  appears,  then  add  a  slight  excess  of  ammonium  carbo- 
nate T.S.  Heat  the  liquid  on  a  steam  bath  during  one  hour,  then  collect  the  precipitate 
on  an  analytical  filter,  wash  it  thoroughly  with  distilled  water,  dry  and  ignite  it  in  the 
usual  manner.    The  weight  of  bismuth  oxide  so  obtained  is  not  less  than  0.640  Gm. 

Uses. — It  is  used  chiefly  in  the  preparation  of  the  solution  and 
elixirs  of  the  N.  F. 


LIQUOR  BISMUTHI.     N  F      Solution  of  Bismuth 
[Liq.  Bism.] 

Metric  Old  form 

Qlycerite  of  Bismuth 125  mils  4  fl.  oi. 

Alcohol 125  mils  4  fl.  o». 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  glycerite  of  bismuth  with  750  mils  [old  form  1}<>  pints]  of 
distilled  water,  then  add  the  alcohol  and  finally  sufficient  distilled 
water  to  make  the  product  measure  1000  mils  [old  form  2  pints]. 

Uses. — This  is  an  astringent  and  is  used  in  diarrhoea  but  should 
never  be  given  when  acute  inflammation  is  present.  The  dose  is 
about  one  fluidrachm  (4  mils). 


954  QUESTIONS 

QUESTIONS  ON  ANTIMONY,  ARSENIC,  AND  BISMUTH 

Antimony — Give  Latin  name,  symbol,  and  atomic  weight.    (See  page  932.) 

What  is  its  melting  point?    How  is  it  found? 

What  combinations  does  it  form  with  oxygen? 

From  which  of  these  oxides  are  antimonites  formed? 

From  which  of  these  oxides  are  antimoniates  formed? 

What  are  the  tests  for  salts  of  antimony? 

Antimony    and   potassium    tartrate — Give    Latin    name,    formula    in    symbols, 

synonyms,  and  molecular  weight. 
Describe  the  process  (formerly  official)  by  which  this  may  be  made. 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     W7hat  are  the  tests  for 

identity? 
How  may  the  following  impurities  be  detected? — viz.:   Iron;  arsenic. 
In  case  of  poisoning  by  an  overdose,  what  is  the  proper  antidote? 
For  what  is  it  used  medicinally  and  what  is  the  dose? 

Antimony  oxide — Wrhat  is  the  chemical  formula?    How  may  it  be  prepared? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     What  are  the  tests  for 

identity? 
How  may  the  following  impurities  be  detected? — Chloride;  sulphate;  copper;  lead; 

arsenic. 
In  what  N.  F.  preparations  is  it  used? 

Sulphurated  antimony — What  is  the  Latin  title;  give  the  synonyms. 
What  is  sulphurated  antimony  and  how  much  antimony  does  it  represent? 
How  may  it  be  prepared? 

Describe  its  appearance,  odor,  and  taste.    Give  its  solubility  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 
What  are  its  uses  and  the  dose? 

Arsenic — Give  the  Latin  name,  symbol,  and  atomic  weight. 
Where  is  it  found,  and  how  is  it  obtained? 
What  combinations  does  it  form  with  oxygen? 
What  combinations  does  it  form  with  sulphur? 
What  are  the  tests  for  arsenic  and  its  salts? 
Arsenic  trioxide — Give  Latin  name  and  formula  in  symbols. 
What  are  the  synonyms? 
How  is  it  made? 

Chemically,  is  it  regarded  as  an  acid?    What  is  true  arsenous  acid? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity 

and  impurities. 
What  are  its  uses  and  the  dose? 

What  are  the  official  antidotes  to  arsenical  poisoning? 
Solution  of  arsenous  acid — Give  Latin  name  and  synonyms. 
How  is  it  made? 
Describe  its  appearance,  odor,  taste,  reaction,  and  tests  for  identity.   What  is  the 

dose? 
Solution  of  potassium  arsenite — What  is  the  Latin  name? 
By  what  name  is  this  solution  commonly  known? 
How  is  it  made? 

Wherein  does  it  differ  from  the  British  "liquor  arsenicalis"? 
How  may  its  quality  be  tested?    What  is  the  dose? 
Sodium  arsenate — Give  Latin  name  and  formula  in  symbols. 
Kxsiceated  sodium  arsenate— What  is  (lie  Latin  title? 
Solution  of  sodium  arsenate — What  is  the  official  Latin  title? 
How  is  it  made'.'     For  what  is  it-  used?     What  is  the  dose? 
Arsenous  iodide — (Jive  Latin  name,  formula  in  symbols,  and  synonym. 
How  may  it  be  prepared  by  a  formerly  official  process? 
What  objection  is  there  to  this  process?    How  Otherwise  may  it  be  made0 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
For  what  is  it  used  chiefly?    What  is  the  dose? 

Solution  of  arsenous  and  mercuric  iodide — Give  the  Latin  name.    How  is  it  made? 
\\  hit  fa  the  common  name  or  synonym  bv  which  the  solution  is  known'.' 
Dive  a  description  Of  the  odor  and  taste. 

How  may  the  color  of   the  solution,  which  has  become  dark  upon  standing,  be  re- 
stored?   What  does  this  color  usually  indicate?    What  is  the  dose? 
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What  is  Clemens'  solution  of  arsenic?    Give  the  synonyms. 

How  is  it  prepared?    How  much  arsenic  is  present?    Give  the  uses  and  the  dose. 

Solution  of  gold  and  arsenic  bromide — What  is  the  Latin  title? 

How  is  it  prepared?    How  much  arsenic  is  present?    Give  the  dose. 

Pearson's  solution  of  sodium  arsenate — What  is  the  Latin  title  and  synonym? 

How  is  it  prepared? 
How  does  its  arsenic  strength  compare     with  the  U.  S.  P.  solution  of    sodium 

arsenate?    What  is  its  use  and  dose? 
Bismuth — Give  the  symbol  and  atomic  weight. 
Give  description  and  specific  gravity. 
How  is  it  found?    What  are  tests  for  salts  of  bismuth"; 
Give  its  molecular  weight. 
Bismuth  and  ammonium   citrate — What  is   its  synonym?    How  much    bismuth 

oxide  does  it  represent?    How  is  it  made? 
Why  is  the  solution  of  this  salt  sometimes  not  perfectly  transparent  and  how  may 

it  be  made  so?    What  N.  F.  preparation  contains  a  salt  of  bismuth  similar  to 

this?    What  are  its  advantages?    What  are  its  uses  and  the  dose? 
Bismuth  betanaphthol — What  is  the  Latin  title?     Of  what  does  this  compound 

consist?    How  may  it  be  prepared?    Describe  it  appearance,  odor,  taste,  and 

reaction.    Give  solubilities  and  tests  for  identity.    What  impurities  are  likely 

to  be  present  and  how  may  they  be  detected?     What  are  its  uses  and  the  dose? 
Bismuth  subcarbonate — WTiat  is  this  salt  chemically?    How  much  bismuth    oxide 

should  it  yield? 
Why  is  such  an  elaborate   process  adopted  for  obtaining  this  salt?    What  is  the 

chemical  formula,  approximately? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Chlorides;  lead;  copper;  sulphate; 

silver;  alkalies  and  alkali  earths;  nitrate;  arsenic. 
For  what  is  it  used  medicinally?    What  is  the  dose? 
Bismuth  subgallate — What  is  the  Latin  title?     By  what  name  is  it  commonly 

known? 
How  may  it  be  prepared?    What  is  its  chemical  formula,  approximately? 
Describe  its  appearance,  odor,  taste  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Free  gallic  acid;  alkalies  or 

alkali  earths;  nitrate;  lead;  copper;  sulphate;  silver;  arsenic. 
For  what  is  it  used?    What  is  the  dose? 
Bismuth  subnitrate — What  is  it  chemically?     How  is  the  separation  of  arsenic 

accomplished? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  testa 

for  identity. 
How  may  the  following  impurities  be  detected? — Alkalies  or  alkali  earths;    carbo- 
nate; insoluble  foreign  salts;  lead;  copper;  sulphate;  silver;  arsenic.    For  what 

is  it  used?    What  is  the  dose? 
Bismuth  subsalicylate — What  is  the  Latin  title?    What  is  it  chemically?    Describe 

Thibault's  process  for  making  it.      Describe  appearance,  odor,   taste,  and 

solubility.    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:  Free  salicylic  acid;   alkalies 

or  alkali  earths;  nitrate;  arsenic. 
For  what  is  it  used  and  in  what  dose? 
Bismuth  magma — What  is  the  Latin  title?     Give  the  synonyms.       How  much 

bismuth  oxide  should  it  represent? 
How  may  it  be  prepared? 

Describe  appearance,  reaction  and  tests  for  identity. 
Glycerite  of  bismuth — How  may  it  be  prepared? 
Describe  its  appearance,  odor,  and  taste. 
Give  its  specific  gravity.    For  what  is  it  used? 
Solution  of  bismuth — What  is  the  Latin  title?    How  is  it  made? 
What  are  its  uses  and  the  dose? 


CHAPTER   XLVIII 

GOLD  AND   PLATINUM 

Au;  197.2     Pt;  195.2 

Salts  of  these  precious  metals  are  official — the  gold  salt  as  a  sub- 
stance in  the  materia  medica,  the  platinum  salt  as  a  test  solution; 
both  are  chlorides.  Gold  and  platinum  are  both  found  native  in  the 
free  state.     Latin  names  for  these  metals  are  Aurum  and  Platinum. 

Tests  for  Gold  Salts 

1.  If  hydrogen  sulphide  is  added  to  the  solution  of  a  gold  salt,  a 
dark  brown,  almost  black,  precipitate  (auric  sulphide)  will  be  pro- 
duced, soluble  in  ammonium  sulphide. 

2.  If  ferrous  sulphate  is  added  to  a  solution  of  a  gold  salt,  metallic 
gold  in  the  form  of  a  fine  precipitate  will  be  produced;  this  may  be 
fused  into  a  button  of  gold  by  the  use  of  the  blowpipe. 

3.  Stannous  chloride,  if  added  to  dilute  solutions  of  gold  salts,  pro- 
duces a  purple  precipitate  (purple  of  Cassius). 

Tests  for  Platinum  Salts 

1.  If  hydrogen  sulphide  or  ammonium  sulphide  is  added  to  a  solu- 
tion of  platinic  chloride,  a  brown  precipitate  of  platinic  sulphide 
will  be  produced,  soluble  in  excess  of  ammonium  sulphide. 

2.  If  a  solution  of  potassium  chloride  is  added  to  a  solution  of  pla- 
tinic chloride  acidulated  with  hydrochloric  acid,  a  yellow  precipitate 
(double  chloride)  will  be  formed. 

U.  S.  P.  Salts  of  Gold  and  Platinum 

Official  Name  Preparation 

Auri  et  Sodii  Chloridum       Equal    parts    of    anhydrous    gold    chloride    and    anhydrous    sodium 

chloride 
Test  solution  of  platinic        Dissolve  2.6  parts  of  platinic  chloride  in  20  parts  of  distilled  water 
chloride 

N.  F.  Preparation  of  Gold 

Acidum  Bromauricum  This  is  a  true  chemical  compound  of  gold  bromide  and  hydrobromic  acid 

Unofficial  Salts  of  dold 

Auri  Bromidum,  AuBr3  By   dissolving   gold   in    a   mixture   of   nitric   and   hydrobromic   acids. 

Gold  Bromide  concentrating,   then  crystallizing 

Auri  Chloridum,  AuCl3  By  dissolving  gold  in  nitroliydrochlorie   acid,  concentrating  carefully. 

Gold  Chloride  then    crystallizing  (see    Test    Solution    U.    S.    P.,   Chapter  LXII) 

Auri  lodidum,  Aula  By  gradually  adding   a  neutral  BOlution  of  auric  chloride  to  a  solution 

Gold  Iodide  of  potassium  iodide,  then  collecting  and  drying  the  precipitate 


AURI    ET   SODII    CHLORIDUM.   U.S.     Gold   and    Sodium   Chloride 
[Aur.  et  Sod.  Chlor.] 

A  mixture  of  oqu.il  parts  of  anhydrous  gold  chloride  [AuCl3  =  303.58] 
and  anhydrous  sodium  chloride  [NaCl  =  58.46],  representing,  when 
dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not  less 
than  30  per  cent,  of  metallic  gold  [Au].  Preserve  it  in  well-stoppered 
amber-colored  vials. 
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Preparation. — It  may  be  made  by  dissolving  gold  in  nitrohydro- 
chloric  acid,  evaporating  the  solution  to  dryness,  weighing,  and  dis- 
solving the  dry  mass  in  eight  times  its  weight  of  distilled  water.  To 
this  solution  a  weight  of  pure  anhydrous  common  salt,  equalling  that 
of  the  anhydrous  gold  chloride,  is  added,  previously  dissolved  in  four 
parts  of  water.  The  mixed  solution  is  then  evaporated  to  dryness, 
being  constantly  stirred  with  a  glass  rod. 

Official  Description. — It  occurs  as  an  orange-yellow  powder;  deliquescent  when 
exposed  to  damp  air. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  saline  and  metallic  taste.  An  aque- 
ous solution  (1  in  100)  shows  a  slightly  acid  reaction. 

Solubility. — Gold  and  Sodium  Chloride  is  very  soluble  in  water;  alcohol  or  ether 
dissolves  the  gold  chloride  leaving  the  sodium  chloride. 

Tests  for  Identity. — A  fragment  imparts  a  persistent,  intensely  yellow  color  to  a 
non-luminous  flame. 

An  aqueous  solution  (1  in  100)  yields  with  silver  nitrate  T.S.  a  white  precipitate  insol- 
uble in  nitric  acid  but  readily  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Free  Hydrochloric  Acid. — Hold  a  glass  rod, 
moistened  with  ammonia  water,  close  to  a  portion  of  Gold  and  Sodium  Chloride;  no 
white  fumes  appear. 

Metallic  Impurities. — The  filtrate  from  the  precipitated  gold  in  the  following  assay 
process,  after  acidulation  with  hydrochloric  acid,  is  not  affected  by  hydrogen  sulphide 
T.S. 

Assay. — Dissolve  about  0.5  Gm.  of  Gold  and  Sodium  Chloride,  previously  dried  to 
constant  weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed  in  a  stop- 
pered flask,  in  10  mils  of  distilled  water  in  a  porcelain  dish.  Render  the  solution  alka- 
line by  the  addition  of  10  mils  of  potassium  hydroxide  T.S.,  heat  it  for  five  minutes  on 
a  water  bath,  add  25  mils  or  an  excess  of  solution  of  hydrogen  dioxide  and  continue  the  heat- 
ing for  an  hour  on  a  water  bath,  or  until  the  addition  of  afew  drops  of  solution  of  hydrogen 
dioxide  produces  no  further  precipitation  in  the  clear  liquid.  (During  the  heating  on 
the  water  bath  occasionally  replace  the  liquid  lost  by  evaporation  by  the  addition  of 
hot  distilled  water.)  Wash  the  precipitate  of  metallic  gold  with  distilled  water  slightly 
acidulated  with  hydrochloric  acid,  dry  and  ignite  it.  Its  weight  corresponds  to  not 
less  than  30  per  cent,  of  the  weight  of  the  dried  Gold  and  Sodium  Chloride  taken. 

Uses. — This  salt  is  used  internally  as  an  alterative.  The  dose  is 
from  one-twelfth  to  one-fourth  of  a  grain  (0.005  to  0.016  Gm.) 

ACIDUM  BROMAURICUM.  N.  F.      Bromauric  Acid 
[Acid.  Bromaur.] 

It  contains  HAuBr4+5H20  (607.97),  corresponding  to  not  less  than 
32  per  cent,  of  gold,  Au.  Preserve  it  in  glass-stoppered,  amber-colored 
bottles. 

Official  Description. — It  occurs  as  dark  red-brown,  flat,  needle-shaped  crystals,  nr 
as  irregular,  coarse  granular  masses.  Permanent  in  the  air  when  pure;  when  chloride 
is  present  the  salt  is  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  metallic  and  acid  taste.  Its 
aqueous  solution  is  strongly  acid  to  litmus. 

Solubility. — It  is  very  soluble  in  water  and  in  alcohol. 

Tests  for  Identity.— It  melts  at  about  27°  C.  (80.6°  F.). 

An  aqueous  solution  yields  with  silver  nitrate  T.S.  a  yellowish-white  precipitate, 
insoluble  in  nitric  acid  and  but  slightly  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Ignite  0.1  Gm.  of  Bromauric  Acid,  heat  the 
resulting  residue  of  gold  with  5  mils  of  nitric  acid,  add  15  mils  of  distilled  water  and 
filter;  no  weighable  residue  remains  on  evaporating  the  filtrate  and  igniting. 

Chloride. — Dissolve  0.2  Gm.  of  Bromauric.  Acid  in  10  mils  of  distilled  water,  add  16 
mils  of  tenth-normal  silver  nitrate  V.S.  and  12  mils  of  ammonium  carbonate  T.S.,  digest 
the  mixture  for  ten  minutes  on  a  water  bath,  then  cool  anrl  filter.  The  filtrate,  on  super- 
saturating with  nitric  acid,  does  not  become  more  than  slightly  opalescent. 

Bromauric  Acid  is  decomposed  on  exposure  to  red  heat  and  leaves  a  residue  of  metallic 
gold  equivalent  to  not  less  than  32  per  cent,  of  the  weight  taken. 

N.  F.  Preparation. — Liquor  Auri  ct  Arseni  Bromidi. 

Uses. — It  is  used  in  the  preparation  of  the  N.  F.  solution.  The  dose 
is  one-tenth  grain  (0.006  Gm.). 
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QUESTIONS  ON  GOLD  AND  PLATINUM 

Gold  (see  page  956.) — What  is  the  Latin  name?     Give  the  symbol  and  atomic 

weight. 
In  what  form  is  it  official?    How  is  it  found? 
What  are  the  tests  for  gold  salts? 
Platinum — Give  the  symbol  and  atomic  weight. 
What  salt  of  it  is  official,  and  for  what  is  it  used?    How  is  it  found? 
What  are  the  tests  for  platinum  salts? 

Gold  and  sodium  chloride — What  is  the  composition  of  this  salt? 
Give  the  formulas  and  equivalents  of  each  of  the  ingredients. 
How  much  gold  is  represented? 
How  is  it  made? 
Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests 

for  identity. 
How  may  its  quality  be  tested?    How  may  free  acid  and  metallic  impurities  be 

detected? 
For  what  is  it  used  medicinally? 
What  is  the  dose? 

Bromauric  acid— Give  its  chemical  formula.    How  much  gold  is  represented? 
Describe  its  appearance,  odor,  taste,  reaction  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  detected?     What  are  its  uses 

and  the  dose? 
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Condensed   Chart  of  U.  S.  P.  Chemical   Substances  and   their 
Preparations 


Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Acetanilidum 
Acetonum 
Acetphenetidinum 
Acidum  Aceticum 

Aceticum  Dilutum 

Aceticum  Glaciale 

Benzoicum 
Boricum 

Citricum 


G  alii  cum 


Hydriodicum 

Dilutum 
Hydrobromicum 

Dilutum 
Hydrochloricum 


C8H9ON 
C3H60 
C10H13O2N 
HCaH302 


HC2H3O2 

HC7H5O2 
H3BO3 


H3C6H5O7  + 
HaO 


HC7H5O3  + 
HaO 

HI 

HBr 

HC1 


Antipyretic; 
gr.  iii-x   (0.2- 
0.65  Gm.) 


Antipyretic; 

gr.  v-x  (0.32- 

0.65  Gm.) 
Solvent 


Refrigerant; 
njxxx  (2  mils) 


Solvent,  caustic 


Stimulant;      gr. 
viii  (0.5  Gm.) 


Antiseptic;     gr. 
viii  (0.5  Gm.) 


Refrigerant;  gr. 
xxx      (2  Gm.) 


Astringent;  gr. 
v-xv  (0.32-1 
Gm.) 

Alterative; 
niviii  (0.5  mil) 

Hypnotic;  njxv 
(1  mil) 

Tonic,  refriger- 
ant 


N.F.  Prep.—  Pulvli     AceUnilldl 

Compositus 

U.  S.  Prep. — Collodium  Cantharida- 
tum.  N.  P.  Prep. — Petroxolinum 
Iodoformi 


U.  S.  Prep. — Acidum  Aceticum  Di- 
lutum, Syrupua  Ipecacuanha;.  N. 
F.  Prep. — Ace  turn  Aromaticum, 
Linimentum  Terebinthinae  Aceti- 
cum, Liquor  Alumini  Subacetatis, 
Syrupus  SanguinarisB 

U.  S.  Prep. — Acetum  Scillaj,  Liquor 
Ammonii  Acetatis,  Liquor  Ferri  et 
Ammonii  Acetatis.  N.  F.  Prep. — 
Acetum  Opii,  Liquor  Strychninse 
Acetatis,  Alistura  Adstringens, 
Syrupus  Allii 

V.  S.  Prep. — Ceratum  Cantharidis, 
Collodium  Cantharidatum.  N.  F. 
Prep. — Liquor  Alumini  Acetico-Tar- 
tratis,  Liquor  Ferri  Acetatis 

U.  S.  Prep.— Tinctura  Opil  Cam- 
phorata.  A'.  F.  Prep. — Nebula 
Aromatlca 

U.  S.  Prep. — Glycerltum  Boroglyc- 
erini,  Uneuentum  Acldi  Borlci. 
N.  F.  Prep. — Cataplasma  Kaolini, 
LiquorAntisepticus,  Pulvis  Anti- 
septicus,  PulvisTalci  Compositus 

U.  S.  Prep. — Caffeina  Citrata,  Caf- 
feina  Citrata  Effervescens,  Liquor 
Magnesii  Citratis,  Liquor  Potassii 
Citratis,  Potassii  Citras  Effer- 
vescens, Sodii  Phosphas  Effer- 
vescens, Syrupus  Acidi  Cltrici,  Sy- 
rupus Aurantii,  Syrupus  Lactucarii. 
N.  F.  Prep.— Elixir  Ferri  Pyrophos- 
phatis,  Quininas  et  Strychninae,  Elixir 
Zinci  Valeratis,  Liquor  Ammonii 
Citratis,  Liquor  Ferri  Citratis,  Li- 
quor Ferri  Salicylatis,  Liquor  Mag- 
nesii Sulphatis  Effervescens,  Liquor 
Phosphatum  Compositus,  Liquor 
Sodii  Citratis,  Liquor  Sodii  Citro- 
Tartratis  Effervescens,  Liquor  Sodii 
Phosphatis  Compositus,  Sal  Caro- 
linum  Factitium  Effervescens,  Sal 
Kissingense  Factitium  Efferves- 
cens, Sal  I.ithii  Citras  Effervescens, 
Sal  Potassii  Bromidi  Effervescens, 
Sal  Potassii  Bromidi  Effervescens 
Compositus,  Sal  Vichyanum  Facti- 
tium Effervescens,  Sal  Vichyanum 
Factitium  Effervescens  cum  Lit hia 


U.S.  Prep.— Syrup  ol  HydrlodicAcId 

N.  F .  Prep.— Elixir  Calcii  Bromidi 

U.  S.  Prep.— Acidum  Hydrochlori- 
cum Dilutum.  Acidum  Nitrohy 
drochloricum,  Acidum  Nitrohy. 
drochloricum  Dilutum,  Argenti 
NitraaFusus,  Extraction  Eraotss, 
Liquor  Ferri  Chloridi,  Liquor  Zinci 
Chloridi,  Resinal'odophylli,  Sulphur 
Praeeipitatum,  Tinctura  Sangui- 
naria\  X.  F.  Prep. — Elixir  Pepsini, 
Fluidextractum  Cinchona- A quosum, 
Glyceritum  Pepsini,  Liquor  Chlon 
Compositus,  Liquor  Ferri  Oxy- 
chlondi,  Liquor  Ferri  IVptonati, 
Liquor  Ferri  IYptnnati  et  Mangani, 
Liquor  Ferri  Protochloridi,  Liquor 
Pepsini,  Liquor  Pepsini  Aromaticus, 
Syrupus  C'uloii  liydrochlorophos- 
phatm 
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Official  Name 


Chemical 
Composition 


Official  preparations.    The  heavy  type 
Uses  and  Doses  !     indicates    that    the  chemical  is  an 
;     active   medicinal  ingredient 


Acidum  Hydrochlori- 
cum  Dilutum 


Hydrocyanicum 
Dilutum 

Hypophosphorosum 


Hypophosphorosum 
Dilutum 


Lacticum 


Nitrioum 


HCN 


HPH202 


HC8H608 


HNOa 


Nitrohydrochloricum 

Nitrohydrochloricum 

Dilutum 
Oleicum 


Phenylcinchoninicum 
Phosphoricum 


Phosphi.rinirn 
I  >i In  1 1 1  in 

Salirylicum 


HC113II33O2 


Tonic,  refriger- 
ant; njxv-xxx 
(1-2  mils) 

Sedative,     ano- 
dyne;    njl>3 
(0.1  mil) 


Tonic,    refriger- 
ant;   "mviii 
(0.5  mil) 


Solvent 


Too    caustic    to 
use  internally 


Cholagogue; 

njiii  (0.2  mil) 
Cholagogue; 

rgxy  (1  mil) 

Vehicle,     used 

externally 


HC16H10O2N 


H3PO4 


HC7H6O3 


Antirheumatic; 
gr.  viii  (0.5 
Cm.) 


Tonic,  refriger- 
ant; itjxxx  (2 
mils) 

Antirheumatic: 

gr.     viii     (0.5 
Gm.) 


U.  S.  Prep. — Liquor  Acidi  Arsenosi. 
jV.  F.  Prep. — Extractum  Conii, 
Liquor  Pepsini  Antisepticus 


U.  S.  Prep. — Acidum  Hypophospho- 
rosum Dilutum.  N.  F.  Prep.— 
Elixir  Calcii  Hypophosphitis,  Elixir 
Cinchona  Alkaloidorum  et  Hypo- 
phosphitum,  Elixir  Hypophosphi- 
tum, Elixir  Hypophosphitum  et 
Ferri,  Elixir  Sochi  Hypophosphitis, 
Liquor  Hypophosphitum,  Liquor 
Hypophosphitum  Compositus,  Li- 
quor Zinci  et  Ferri  Compositus, 
Syrupus  Calcii  et  Sodii  Hypophos- 
phitum, Syrupus  Calcii  Hypophos- 
phitis, Syrupus  Sodii  Hypophos- 
phitis 

U.  S.  Prep. — Syrupus  Ferri  Iodidi, 
Syrupus  Hypophosphitum.  N.  F. 
Prep. — Liquor  Ferri  Protochloridi, 
Syrupus  Ammonii  Hypophosphitis, 
Syrupus  Hypophosphitum  Compos- 
itus 

U.  S.  Prep. — Syrupus  Calcii  Lacto- 
phosphatis. AT.  F.  Prep.— Elixir 
Calcii  Lactophosphatis,  Elixir  Gly- 
cerophosphatum  Compositum,  Elixir 
Pepsini  et  Rennini  Compositum, 
Emulsum  Olei  Morrhuaj  cum  Calcii 
Lactophosphate 

V.  S.  Prep. — Acidum  Nitrohydro- 
chloricum, Acidum  Nitrohydro- 
chloricum Dilutum,  Liquor  Ferri 
Chloridi,  Liquor  Ferri  Subsulphatis, 
Liquor  Ferri  Tersulphatis,  Liquor 
Zinci  Chloridi,  Magma  Bismuthi, 
Unguentum  Hydrargyri  Nitratis. 
N.  F.  Prep. — Glyceritum  Bismuthi, 
Liquor  Ferri  Nitratis,  Liquor  Fern 
Oxysulphatis,  Liquor  Hydrargyri 
Nitratis,  Mistura  Camphors?  Acids 


U.  S.  Prep. — Oleatum  Hydrargyri. 
N.  F.  Prep. — Oleatum  Aconitinse, 
Oleatum  Atropine,  Oleatum  Co- 
caine, Oleatum  Quinine,  Oleatum. 
Veratrine,  Petroxolinum  Creosoti, 
Petroxolinum  Guaiacolis,  Petroxo- 
linum Hydrargyri,  Petroxolinum 
Iodi,  Petroxolinum  Iodoformi,  Pe- 
troxolinum Liquidum,  Petroxolinum 
Spissum,  Petroxolinum  Sulphura- 
tum 


U.  S.  Prep. — Acidum  Phosphoricum 
Dilutum,  Syrupus  Calcii  Lactophos- 
phatis. N.  F.  Prep. — Elixir  Calcii 
et  Sodii  Glycerophosphatum,  Elixir 
Calcii  Lactophosphatis,  Elixir  Gcn- 
tianse  Glycerinatum,  Liquor  Phos- 
phatum  Aoidus,  Liquor  Phosphatum 
Compositus,  Syrupus  Ferri  Lacto- 
phosphatis. Syrupus  Frrri,  Quinine 
et  Strychnine  Phosphatum 


N.  F.  Prep. — Collodium  Salicylici 
Compositum,  Glyrerogelatinum 
Acidi  Sulicyliri,  Mulia  Creosoti  Sal- 
ieylBta,  Slulla  Acidi  Saliryliri, 
Pasta  Zinci,  Pulvis  Antisepticus, 
Pulvis  Talci  Compositus,  Stih  Acidi 
Saliryliri    Piluhile* ^__ 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Acidum  Stearicum 
Sulphuricum 


Sulphuricum  Aromat- 
icum 

Sulphuricum  Dilutum 


Tannicum 


Tartaricum 


HCi8H35Oa 
H2S04 


HaC4H406 


Trichloraceticum 
Aconitina 
vEther 


HC2Cl3Oa 

C34H47O11N 

(CaH6)aO 


jEthylis  Carbamas 
Chloridum 

jEthylmorphinsB  Hydro- 
chloridum 

Alcohol 

Dehydratum 
Dilutum 
Aloinum 


Alumen 


C3H7O2N 
CaH5Cl 


C19II23O3 
NHC1  + 
2HaO 

CaH8OH 


C2H5OH 


A1K(S04^2  + 
12HaO,  Al 
NH4(S04)2 
+12HaO 


In  making  glyc- 
erin Supposi- 
tories 

Too  caustic  to 
use  internally 


Tonic,  astrin- 
gent; 15XV  (1 
mil) 

Tonic  refriger- 
ant; igjxv  (1 
mil) 

Astringent;  gr. 
viii  (0.5  Gm.) 


Refrigerant;  gr. 
viii  (0.5  Gm.) 


Caustic;  exter- 
nal use 

Cardiac  depres- 
sant 

Anesthetic 


Hypnotic;  gr. 
xv  (1  Gm.) 

Local  anes- 

thetic;    exter- 
nally 

Somnifacient; 
gr.    %    (0.015 
Gm.) 

Used  as  a  sol- 
vent 

Used  as  a  sol- 
vent 

Used  as  a  sol- 
vent 

Cathartic;  gr.  % 
(0.015  Gm.) 


Astringent, 
emetic;  gr.  v 
xxx       (0.32-2 
Gm.) 


U.  S.  Prep. — Suppositoria  Glycerini. 
N.  F.  Prep. — Linimentum  Saponato- 
Camphoratum 

U.  S.  Prep. — Acidum  Sulphuricum 
Aromaticum,  Acidum  Sulphuri- 
cum Dilutum,  Liquor  Ferri  Subsul- 
phatis,  Liquor  Ferri  Tersulphatis, 
Spiritus  jEtheris  Nitrosi.  N.  F.  Prep. 
— Oleum  .tEthereum 

N.  F.  Prep. — Infusum  Cinchonas 


U.  S.  Prep. — Ferri  Carbonatis  Sac- 
charatus,  Ferri  Sulphas  Granulatus. 
N.  F.  Prep. — Infusum  Kosse,  Syru- 
pus  Rosae 

U.  8.  Prep. — Glyceritum  Acldl  Tan- 
nic!, Trochiscl  Acidi  Tannic!.  I  n- 
guentum  Acidi  Tannicl.  A'.  F. 
Prep. — Collodium  Stypticum,  Sy- 
rupus  Iodotannicus 

U.  S.  Prep. — Acidum  Hydriodicum 
Dilutum,  Caffeina  Citrata  Effer- 
vescens,  Extractum  Aconiti,  Extrac- 
tum  Hydrastis,  Extractum  Physos- 
tigmatis,  Potassii  Citras  Efferves- 
cens,  Pulvis  Effervescens  Composi- 
tus,  Sodii  Phosphas  Effervescens. 
N.  F.  Prep.— Elixir  Pepsini,  Bi.-- 
muthietStrychninae, Glyceritum  Bis- 
muthi,  Liquor  Alumini  Aeetieo- 
Tartratis,  Liquor  Sodii  Citro-Tar- 
tratis  Effervescens,  Sal  Carolinum 
Factitium  Effervescens,  Sal  Kissin- 
gense  Factitium  Effervescens,  Sal 
Lithii  Citratis  Effervescens,  Sal  Po- 
tassii Bromidi  Effervescens,  Sal 
Potassii  Bromidi  Effervescens  Com- 
positum,  Sal  Vichyanum  Factitium 
Effervescens,  Sal  Vichyanum  Facti- 
tium Effervescens  cum  Lithio 


N.  F.  Prep. — Oleatum  Aconitina? 

U.  S.  Prep. — Collodium,  Oleoresina 
Aspidii,  Oleoresina  Capsici,  Oleo- 
resina Petroselini,  Oleoresina  Pi- 
peris,  Oleoresina  Zingiberis,  Pilulss 
Ferri  Iodidi,  Pilulse  Phosphori, 
Spiritus  .-Ltheris.  N.  F.  Prep.— 
Miatura  Chloroforml  et  Mor- 
phine Composlta,  Oleoresina  Lup- 
ulini,  Oleum  JSthereum,  Oleum  Phos- 
phoratum,  Splrltua  /Etherls  Com- 
posltus,  Tinctura  Ferri  Chloridi 
jEtherea,    Tincturao    iEthereal 


Diluted  Alcohol  and  as  solvent  and 
preservative  in  Fluidextracts,  Spi- 
rits, Tinctures,  etc. 

N.  F.  Prep. — Liquor  Phosphori 

Fluidextracts,  Tinctures,  etc. 

N.  F.  Prep— Pilulse  Alolnl  Com- 
posite. Pilule  Aloinl,  Str\ch- 
nin.a-  et  Belladonna.-,  Pilule 
Aloinl,  Strychnine  et  Belladon- 
na; Composite,  Pilule  Laxative 
Composite 

U.S.  Prep. — Alumen  Exslccatum. 
Alumini  Hydroxidum.  N.  F.  Prep. — 
Liquor  Alumini  Acetico-Tartratiii, 
Liquor  Cocci 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Alumen  Ezsiccatum 

Alumini  Hydroxidum 

Ammonii  Benioaa 

Bromidum 

Carbonas 

Chlondum 

Iodidum 
Salicylas 

Valeraa 
Amylis  Nitria 


Antimonii     et     Potassii 
Tartras 


Antipyrina 

Apomorphinee     Hydro- 
chloridum 


Aqua  Ammonias 


Ammonias  Fortior 


Destillnta 
Argenti  Nitraa 


Nitraa  Fuaua 
Ozidum 


Arseni  Iodidum 
Trioxidum 


AIK(S04)2, 
AINH4(S04)3 

Al(OH)3 
NH4C7H5Oa 

NH4Br 


Variable 


NH4C1 

NH4I 

NH4C7H5O3 


C8HiiNOa 


2K(SbO) 
C4H406  + 
MH20 


C11H12ON2 

2Ci7Hn02.N 
HCI+H2O 


NH3  in 
Solution 


XII3  in 

Solution 


AgNOa 


AgaO 

Asl3 
AS2O3 


Astringent,     es- 

charotic;      gr. 

viii  (0.5  Gm.) 
Astringent 
Stimulant;      gr. 

xv  (1  Gm.) 
Nervine;  gr.  xv 

(1  Gm.) 

Stimulant,  gr.  v 
(0.32  Gm.) 


Expectorant; 
gr.v(0.32Gm.) 

Resolvent;  gr. 
v  (0.32  Gm.) 

Antirheumatic ; 
gr.  viii  (0.5 
Gm.) 

Nervine ;  gr.  viii 
(0.5  Gm.) 

Cardiac  stimu- 
lant; npiii  (0.2 
mil) 

Expectorant, 
emetic;  cr.  */n 
-!4  (0.005-0.03 
Gm.) 

Antipyretic; 
gr.v  (0.32  Gm.) 

Emetic,  expec- 
torant ;gr.Vie- 
Vm(0.003-0.01 
Gm.) 

Stimulant,  ant- 
acid; nir  (1 
mil) 


N.  P.  Prep. — Elixir  Ammonii  Bro- 
midl,  Elixir  1  rium  Bromidorum, 
Syrupus  Bromidorum 

U.S.  Prep. — Liquor  Ammonii  Aceta- 
tis,  MagmaBismuthi.Spirltua  Am- 
monia-  Aromaticus.  N.F.Prep. — 
Liquor  Ferri  Salicylatis,  Miatura 
Pectoralis,  Stokes 

U.  S.  Prep. — Trochlscl  Ammonii 
Cbloridl.  N.  F.  Prep.— Miatura 
Ammonii  Chloridl 


N.  P.  Prep.— Elixir  Ammonii    Val- 
erate 


U.  S.  Prep. — Miatura  dlycyrrhizar 
Compoaita,  Syrupus  Scili.i-  Com- 
positus.  N.  F.  Prep. — Pllula?  ad 
Prandlum,  Cole's,  Vinum  Anti- 
monii 


U.  S.  Prep. — Extractum  Glycyrrhizas 
Purum,  Fluidextractum  Glvcyr- 
rhiztE,  Fluidextractum  Senega?,  Lini- 
mentum  Ammonia?,  Magma  Bis- 
muthi,  Splritus  Ammonia;  Aro- 
maticus.  N.  F.  Prep. — Elixir  Ammo- 
nii Valeratis,  Fluidglyceratum  Gly- 
cyrrhizse,  Linimentum  Ammonii 
Iodidi.Linimentum  Opil  Compos- 
itum,  Linimentum  Saponato-Cam- 
phoratum,  Liquor  Ammonii  Citratis, 
Liquor  Carmini,  Liquor  Fcrri  Ace- 
tatis,  Liquor  Ferri  Citratis,  Liquor 
Ferri  Nitratis,  Liquor  Ferri  Oxy- 
chloridi,  Magma  Ferri  Hydroxidi, 
Splritus  Ammonii  Anisatus, 
Tinctura  Ergotre  Ammoniata 

.V.  F.  Prep. — Elixir  Zinci  Valerate, 
l.otio  AmmoniacallsCamphorata, 
Petroxolinum  Iodi,  Petroxolinum 
l.iquidum,  Petroxolinum  Spissum, 
Tinctura  Iodi  Decolorata 


K.sch.'irotic,    as- 
tringent; gT.1/* 

(0.01  Gm.) 
Caustic 
Tonic;   gr.    ^-ii 

(0.03-0.12 

Gm.) 
Alterntivc;      gr. 

•/n(0.005Gm.) 
Alterative;      gr. 

'/M  (0.002  Gm.) 


U.  S.  Prep.— Argenti  NitrasFusus 


U.S.  Prep. — Liquor  Arseni  et  Hy- 
drargyri  lodldl 

U.  S.  Prep.  —  Liquor  Acidl  Arsen- 
oal.  Liquor  Potassii  Araenltls. 
A^.  F.  Prep. — Liquor  Araenlcalls 
Clemens,  Liquor  Aurl  et  Arseni 
Bromidl,  I'ilul.i  Ferri,  QuininK, 
Strychnina.'  it  Arseni  Fortlores, 
Pi  I  iila-  Ferri.  Quinlnce,  Strych- 
nine et  Arseni  Mites 
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Chemical 
Composition 

Official  preparations.    The  heavy  typ« 

Official  Name 

Uses  and  Doses 

indicates  that  the  chemical  ia  an 
active  medicinal  ingredient 

Atrophia 

C17H23O3N' 

Mydriatic;     gr. 

Viso-Vim  (0.0005 

-0.0004  Gm.) 

N.  P.  Prep. — Oleatum  Atropine 

Atropiuss  Sulphas 

(C17H23 

Mydriatic;     gr. 

03N)£.H2 

Vijo  (0.0005 

BO4  +H2O 

Gm.) 

Auri  et  Sodii  Chloridum 

AuCla  and 

Alterative;     gr. 

NaCl 

V12  (0.005  Gm.) 

Benzaldehydum 

C7H60 

Flavoring;    njH 
(0.03  mil) 

Benzinum  Purificatum 

Solvent 

U.  S.  Prep. — As  a  solvent  in  the  re- 
moval of  the  fatty  or  other  objec- 
tionable constituents  from  Fluid- 
extracts,  Extracts,  and  Tinctures 

Benzosulphinidum 

C6H4.S02.CO. 

Sweetening;  gr. 

U.    S.    Prep. — Fluidextractum    Cas- 

NH 

iii  (0.2  Gm.) 

carse  Sagradse  Aromaticum.  N.  P. 
Prep. — Oleum  Ricini  Aromaticum 

Betieucainse  Hydrochlc- 

C15H21O2 

Local  Anesthe- 

ridum 

NHC1 

tic 

Betanaphthol 

C10H7OH 

Antiseptic;     gr. 

N.  F.  Prep. — Liquor  Zinci  et  Alumini 

iv  (0.25  Gm.) 

Compositus,  Liquor  Zinci  et  Ferri 
Compositus,  Pasta  Betanaphtho- 
lis,  Petroxolinum  Betanaphtholis 

Bismuthi    Betanaph- 

Antiseptic;     gr. 

tholaa 

viii  (0.5  Gm.) 

et  Ammonii  Citras 

Nervine;    gr.    ii 
(0.12  Gm.) 

Subcarbonas 

Astringent, 
tonic;  gr.  viii 
(0.5    Gm.) 

Sub  gal  las 

Astringent;     gr. 
viii  (0.5  Gm.) 

Subnitras 

Astringent, 

V .  S.  Prep. — Magma  Bismuthi.     AT. 

sedative;     gr. 

F.      Prep. — Glyceritum      Bismuthi, 

viii  (0.5  Gm.) 

Unguentum  Resorcinolis  Composi- 
tum 

Subsalicylas 

Intestinal    anti- 
septic; gr.  viii 
(0.5   Gm.) 

Bromoformum 

CHBr3 

Anesthetic; 
njiii  (0.2  mil) 

Cafleina 

C8H10O2N4 

Stimulant;      gr. 

U.  S.  Prep.— Caff  el  na  Citrata.   N.  P. 

+H20 

iiss(0.15Gm.) 

Prep. — Caffeinae  Sodio-Sallcylas, 
Pulvis  Acetanilidi  Compositus, 
Sal  Potassli  Bromidl  Effervescens 
Compositus 

Citrata 

Stimulant;     gr. 

U.  S.  Prep.— Caffeiaa  Citrata  Effer- 

v (0.3  Gm.) 

vescens 

Citrata  Effervescens 

Stimulant;     gr. 
Ix  (4  Gm.) 

Caffeinsc  Sodio-Benzoas 

Diuretic;  cardiac 
stimulant;  gr. 
v  (0.32  Gm.), 
mouth;  gr.  iii 
(0.2  Gm.),  hy- 
podermic 

Calcii  Bromidum 

CaBr2 

Stimulant,   ner- 

AT. P.  Prep.— Elixir Calcll Bromidl. 

vine;     gr.     xv 

Syrupus  Bromidorum 

(1  Gm.) 

Carbonas 

CaC03 

Antacid,  astrin- 

U. S.  Prep. — Syrupus  Calcii  Lacto- 

Prtecipitatus 

gent;     gr.     x- 

phosphatis.       X.    F.    Prep. — Elixir 

xl    (0.65-2.5 

Calcii  Lactophosphatis,  Liquor  Alu- 

Gm.) 

mini  Subacetatis,   Liquor  I'hogpha- 
tum     Acidus,    Liquor    Phosphatum 
Compositus,     Pasta     Zinci     Mollis, 
Syrupus  Calcii   Iodidi,   I'nguentum 
Sulphuris  Compositum 
A''.    P.    Prep. — Liquor    flydrastlns 

Chloridum 

CaCIa 

Hemostatic;  gr. 

viii  (0.5  Gm.) 

Compositus 

Glycerophosphas 

CaC3H7P06 

Nerve  tonic;  gr. 

Ar.    P.    Prep—  Elixir  Calcll  et  Sodll 

iv  (0.25  Gm.) 

<il>  cerophosphatum  .  Elixir  Ulyc- 
eroph  jsphatum  Compositum 
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Official  Name 


Chemical 
Compoaition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Calcii  Hypophosphis 


Lactas 

Sulphidum  Crudum 
Calx 


Chlorinata 
Camphora 


Monobromata 

Carbo    Ligni 

Cerii  Oxalas 
Chloralum  Hydraturn 
Chloroformum 


Ca(PH202)2 


Alterative;     gr. 
viii  (0.5  Gm.) 


Ca(C3H503)2 

+5H20 
CaS 

CaO 


CioHieO 


CioIIisOBr 
C 


C2IICI3O  + 

ll2<» 
CHCI3 


Alterative ;     gr. 

viii  (0.5  Gm.) 
Alterative;  gr.  i 

(0.065  Gm.) 
Escharotic 


Disinfectant 


Stimulant;  gr. 
iss-iii  (0.1-0.2 
Gm.) 


Nerve  seda- 
tive; gr.  ii 
(0.125  Gm.) 

Disinfectant, 
absorbent;  gr. 
xv  (1  Gm.) 

Sedative,  tonic; 
gr.  iii  (0.2Gm.) 

1 1  \  ph. He  gr. 
vni  (0.6  Gm.) 

A  tu-Ht  h,  1  I 
dative;  15 v  (0.3 
mil) 


U.  S.  Prep. — Syrupus  Hvpophos- 
phitum.  N.  F.  Prep  —Elixir  Calcii 
Hypophosphitis,  Elixir  Cinchona: 
Alkaloidorum  et  Hypophosphl- 
tum,  Elixir  Hypophosphitum, 
Elixir  Hypophosphitum  et  Ferrl, 
Emulsum  Olei  Morrhus  cum 
Hypophosphitibus,  Liquor  Hypo- 
phosphitum, Liquor  Hypophos- 
phitum Compositus,  Syrupus 
Calcii  et  Sodii  Hypophosphitum, 
Syrupus  Calcii  Hypophosphitis, 
Syrupus  Hypophosphitum  Com- 
positus 


U.  S.  Prep.— Liquor  Calcls,  Sulphur 
Prsecipitatum.  N.  F.  Prep. — Fluid- 
glyceratum  Cascara?  Sagradffl 
Aromaticum,  Liquor  Calcis  Sul- 
phurata?,  Potassa  cum  Calce, 
Soda  cum  Calce 

U.  S.  Prep. — Liquor  Soda?  Chlorin- 
ata?. A^.  F.  Prep. — Liquor  Potassa? 
Chlorinata? 

U.  S.  Prep. — Aqua  Camphors,  Col- 
lodium  Flexile,  Linimentum  Bella- 
donna-, Liniment  urn  Chloroform  i, 
Linimentum  Camphors,  Lini- 
mentum Saponis,  Splritus 
Camphors,  Tinctura  Opii  Cam- 
phorata.  N.  F.  Prep. — Ceratum 
Camphors,  Ceratum  Piumbl 
Subacetatis,  Chloral  Camphor- 
atum,  Emplastrum  Fuscum 
Camphoratum,  Linimentum 
Ammonii  lodidi,  Linimentum 
Opii  Compositum,  Linimentum 
Saponato-Camphoratum,  Lini- 
mentum Slnapis  Compositum, 
Lotio  Ammoniacalis  Camphor- 
ata.  Menthol  Camphoratum, 
Mistura  Camphors  Acidl,  MIs- 
tura  Camphors  Aromatic*, 
Mistura  Opii  et  Chloroforml 
Composite,  Mistura  Opii  et  Rhel 
Composita,  Nebula  Aromatica, 
Nebula  Mentholls  Composita, 
Petroxolinum  Chloroforml  Cam- 
phoratum, Petroxolinum  Phe- 
nolis  Camphoratum,  Pi  I  u  Is 
Antiperiodics,  Piluls  Antlper- 
iodics  sine  Aloe,  Piluls  Opii  et 
Camphors,  Tinctura  Antlperlo- 
dica, Tinctura  Antiperlodica  sine 
Aloe,  Tinctura  Kino  et  Opii 
Composita,  Tinctura  Pectoralis, 
Unguentum  Camphors 


N.    F.    Prep.—  Trochlscl     Carbonis 
Lignl 


U.  S.  Prep. — Aqua  Chloroforml, 
Linimentum  Chloroforml,  Splri- 
tus Chloroforml.  A'.  /•'.  Prep. — 
Elixil  Ammonii  Valcrntis,  Elixir 
PhosphorL  Linimentum  Aconlti 
et  Chloroforml,  Liquor  Guttaper- 
cha?, Liquor  Pancrcatini,  Mistura 
Chloroformi  et  Morphins  Com- 
posita, Mistura  Olei  Picls,  MIs- 
uraOpiletChloroformiComposita, 
Petroxolinun  Chloroforml  Cam- 
phoratum, Syrupus  Plnl  Strobl 
Compositus,  Syrupus  Plnl  Stro- 
bl Compositus  cum  Morphlna. 
Trochisci  Quinine  Tannatis 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Chromii  Trioxidum 
Chrysarobinum 

Cinohonidine  Sulphas 
Cinchoninse  Sulphas 

Cocaina 

Cocaine  Hydrochlori- 
dum 

Codeina 

Codeine  Phosphas 

Sulphas 

Colohicina 

Cotarnine  Hydrochlori- 
dum 

Creosoti  Carbonas 
Creosotum 

Cresol 

Creta  Prseparata 

Cupri  Sulphas 

Diacetylmorphina 


Diacetylmorphine   Hy- 

drochloridum 
Elaterinum 


Emetine  Hydrochlori- 
dum 

Eucalyptol 


Eugenol 

Ferri  Carbonas  Saccha- 
ratus 
Chloridum 

et  Ammonii  Citras 

et  Quinine  Citras 

Hydroxidum    cum 
Magnesii  Oxido 


Cr03 


(C19H22 

ONj)2.H2 
S04+3H20 

(C19H22 
0N2)2-H2 
S04  +2H20 

C17H21O4N 


C17H21O4.N 
HC1 

C18H21O3N 
+HaO 

C18H21O3N 
H3PO4  + 
2H20 

(C18H21 
03N)2.H2 
S04+5H20 

C22H25O6N 


C12H14O3 
N.C1 


C7H7.OH 
CaC03 

CuSO+5HaO 

C21H23O5N 


C21H23O5N. 
HC1 


C30H44O4N2 

2HC1 
Ci0H18O 


C10H12O2 
FeCl3 


Caustic 

Alterative;  ex- 
ternally; gr.  as 
(0.03  Gm.) 

Tonic,  antipy- 
retic; gr.  i-xxx 
(0.065-2  Gm.) 

Tonic;  gr.  i-xxx 
(0.065-2  Gm.) 


Local  anesthet 
ic;gr.  %  (0.015 
Gm.) 

Local  anesthet- 
ic; gr.  %  (0.015 
Gm.) 

Narcotic;  gr.  XA 
i  (0.016-0.065 
Gm.) 

Narcotic;  gr.  K 
i  (0.016-0.065 
Gm.) 

Narcotic;  gr.  X- 
i  (0.016-0.065 
Gm.) 

Antirheumatic 
gr.  Vim  (0.0005 
Gm.) 

Hemostatic, 
analgesic;  gr.  i 
(0.065  Gm.) 

Antiseptic,  anti- 
tubercular;  gr. 
xv  (1  Gm.) 

Antiseptic; 
n*iv(0.25Gm.) 


Disinfectant; 

mi  (0.05  mil) 
Antacid;  gr.  x— 

xl(0.65-4Gm.) 


Astringent, 
emetic;  gr.  \i- 
iv     (0.01-0.25 
Gm.) 

Analgesic;  som- 
nifacient; gr. 
VM(0.003Gm.) 

Analgesic;    gr. 
>/jo(0.003Gm.) 

Hydragogue 
cathartic;    gr 
Vw(0.003Gm.) 

Amebicide;  gr. 
H.  (0.02  Gm.) 

Antiseptic, 
stimulant;  njv 
-x   (0.3-0.6 
mil) 


Stimulant;    ngiii 

(0.2  mil) 
Tonic;     gr.     iv- 
xx(0.25-l  3Gm.) 
Hemostatic;  gr.i 

(0.065  Gm.) 
Tonic;     gr.     iv 

(0.25  Gm.) 
Tonic;     gr.     iv 

(0.25  Gm.) 
Antidote  to  Ar- 

senic;f5iv(120 

mils) 


U.S. Prep. — Unguentum  Chrysaro- 
bini 

N.  F.  Prep.— ElixirCinchona-  Alka- 
loldorum  and  in  other  Elixirs  con- 
taining Cinchona  alkaloids  in  com- 
bination with  Iron,  Bismuth,  etc. 

N.  F.Prep  — Elixir  Cinchona?  Alka- 
loldorum  and  in  other  Elixirs  con- 
taining Cinchona  alkaloids  in  com- 
bination with  Iron,  Bismuth,  etc. 

N.  F.  Prep. — Oleatum  Cocalnae 


N.  F.  Prep.— Elixir  Terpinl  Hydra- 
tis  et  Codeina.' 


N.  F.  Prep. — Syrupus  Codelnae 


U.  S.  Prep. — Aqua  Creosoti.  JV.  P. 

Prep. — Mulla  Creosoti  Salicylate. 

Petroxollnum  Chloroforml  Cam- 

phoratum 
U.  S.  Prep. — Liquor   Cresolls   Com- 

posltus 
U.  S.  Prep. — Hydrargyrum  cum  Creta, 

Mlstura     Creta-,     Pulvis     Crete 

Compositus.    .V.  F.  Prep. — Pulvis 

Crete  Aromatlcus 
AT.   F.   Prep.— Liquor  Zincl  et  Ferrl 
Compositus,  Mlstura  Adstringens 


-V.  F.  Prep.— Elixir  Terpinl  Hydratis 
et  Diacetylmorphina- 


U.  S.  Prep.—  Trituratlo  Elaterlnl 


X.  F.  Prep. — Liquor  Antisepticus, 
Liquor  Antisepticus  Alkalinus.  Li- 
quor Pepslni  Antisepticus,  Nebu- 
la Aromatlca, Nebula  Eucalyptolis, 
Nebula  Mentholis  Composita,  Pe- 
troxollnum Eucalyptolis,  Petrox- 
ollnum Iodoform),  Petroxolinum 
Sulphuratum  Compositum,  Pulvis 
Antisepticus 

.V.  F.Prep  —  MisturaOleo-Balsamlca 


.V   F.  Prev.— Vlnum  Carniset  Ferrl, 

Vinum  Ferrl 
N.  F.  Prep. — Vlnum  Ferrl  Amarum 
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Official  Name 


Chemical 
Composition 


Official  preparations.    The  heavy  type 
Uses  and  Doses       indicates   thai    the  chemical    is    an 
active  medicinal  ingredient 


Ferri  Phosphas 
Sulphas 

Sulphas  Exsiccatus 
Sulphas  Granulatus 
Ferrum 

Ferrum  Reductum 

Glucosum 

Glycerinum 


Glycyrrhizinum 
Ammoniatum 

Guaiacol 

Guaiarolis  Carbonaa 
Hezamethylcnamina 


Homatropinse 

Hydrobromidum 

Hydrargyri      Ohloridum 
I  Sorroavum 


Chloridum  Mite 


FeS04  + 
7HaO 


FeS04 


FeS04  + 
7HaO 

Fe 


Fo 


C6H12Oa 


C3H5(OH)3 


C7H802 

(C7H70)2C03 
C6H12N4 


c,ioII21<>3-N 
HMr 

HgCl2 


IlgCl 


Tonic;      gr. 
(0.25  Gm.) 


Astringent, 
tonic;  gr. 
(0.1  Gm.) 


Astringent, 

tonic;      gr. 

(0.06  Gm.) 
Astringent, 

tonic;    gr. 

(0.1  Gm.) 


Tonic;    gr.    i 
(0.065  Gm.) 


Diluent;  for  ex- 
tracts 


Expectorant, 
solvent    and 
used  external- 
ly; 3i  f4  mils) 


Expectorant; 
gr.     iv      (0.25 

Cm.) 

Bactericide; 

niiviii  (0.5  mil) 

Bactericide; 
gr.  xv  (1  Gm.) 

Urinary     anti- 
septic;   gr.    iv 
(0.28  Cm.) 

Mydriatic;  gr. 
>/i»  (0.0005 

Cm    | 

i  lermiddtf  al- 
terative; gr.'/m 
(0.003  Qm.) 

Laxative,  alter- 
ative; gr.  C- 
iiss  (0.015-0.15 
Gm.) 


N.F.  Prep —Elixir  Cinchona:  Alkalol- 
dorum  et  herri,  blixir  Ferrl  Phos- 
phatis,  l.lixir  Gentiana:  et  Ferrl 
Phosphatis,  Liqui  r  Phosphatum 
Compositus,  Syrupus  Ferri,  Quln- 
Inae  et  Strychnina-  Phosphatum 
V.  S.  Prep. — Ferri  Carbonas  Saccha- 
ratus,  Ferrl  Sulphas  Exsiccatus, 
Ferrl  Sulphas  Granulatus,  Liquor 
Ferri  Subsulphatis,  Liquor  Ferri 
Tersulphatis,  Massa  Ferri  Carbon- 
atis.  N.  F.  Prep. — Liquor  Ferri 
Oxysulphatis,  Liquor  Zinci  et  Ferri 
Compositus,  Mistura  Ferri  Com- 
posita 
N.  F.  Prrp— Pllula:  Aloes  et  Ferrl, 
Pilul.-L-  Ferri,  Qulnins,  Aloes  et 
Nucls  Vomica; 
U.  S.  Prep. — Pilulse  Ferri  Carbonatis 


U.  S.  Prep. — Liquor  Ferri  Chloridi, 
Syrupus  Ferri  Iodidi.  N.  F.  Prep. — 
Liquor  Ferri  Protochloridi,  Syrupus 
Calcii  Iodidi,  Syrupus  Ferri  et  Man- 
gani  Iodidi 

U.  S.  Prep. — Pilulse  Ferri  Iodidi. 
N.  F.  Prep. — Extractum  Ferri  Po- 
matum, Piluls  Ferrl.  Quinlnse 
Strychnina:  et  Arseni  Fortlores, 
P.ilulae  Ferrl,  Quininas,  Strych- 
nina: et  Arseni  Mites 

U.  S.  Prep. — Extractum  Belladonna; 
Foliorum  (Pilular),  Extractum  Can- 
nabis, Extractum  Hyoscyami,  Ex- 
tractum Stramonii  (Pilular).  N.F. 
Prep. — Extractum  Cinchona?,  Ex- 
tractum Conii 

U.  S.  Prep. — Gelatinum  Glycerina- 
tum,  Glycerites,  Fluidextracts,  Li- 
quor Ferri  et  Ammonii  Acetatis, 
Massa  Hydrargyri,  Mel  Depura- 
tum,  Mucilago  Tragacanthse,  Pilulse 
Ferri  Carbonatis,  Pilulse  Phosphori, 
Suppositoria  Ulycerini,  Syrupus 
Calcii  Lactophosphatum,  Svrupus 
Hypophosphitum,  Syrupus  Ipecao- 
uanhse,  Syrupus  Lactucarii,  Syru- 
pus Pruni  Virginianse,  Tinctura 
Lactucarii,  Unguentum  Acidi  Tan- 
nici,  Unguentum  lodi.  A'.  F.  Prep. 
— Cataplasma  Kaolini,  Elixir  Bis- 
muthi,  Elixir  Calcii  el  Bodii  Glycer- 
ophosphatum,  Extractum  Conii, 
Glycerites,  Fluidextracts,  Fluidglyc- 
erates,  Suppositoria  Boroglycerini, 
Tinctures,  etc. 


X.  F.  Prep. — Petrozollnum     (junta- 
colis 


U.  S.  Prrp  —  Toxitahell.T  Hydrar- 
Kyrl  Chloridi  Corrosivi.  .Y  F. 
/'  to,  -Lotio  Flava,  Mulla  Hydrar- 
jryri  Chloridi  Corrosivi 

(  3  I'rrp.  -PilulrcCathartico:  Com- 
posite1. .V  /•'  I'rrp  Lotio  Nicra, 
Pilulse  Antimonii  Compo.ilta*, 
Pulvis  Hydrarnyri  Chloridi  Mitls 
et  Jalapre,  Trochlsci  Santonlnl 
Compositi 
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Official  Name 


Hydrargyri  Iodidum 
Flavum 

Iodidum  Rubrum 


Oxidum  Flavum 
Oxidum  Rubrum 


Salicylas 
Hydrargyrum 


Ammoniatum 

cum  Creta 

Hydrastina 

Hydrastin®  Hydrochlor- 
idum 

Hydrastinin®       Hydro- 
chloridum 

Hyoscyaminse      Hydro- 
bromidum 

Iodoformum 


Iodum 


Chemical 
Composition 


Hgl 
Hgl3 

HgO 
HgO 


Liquor  Acidi  Arsenosi 

Ammonii  Acetatis 

Arseni  et  Hydrargyri 
[odidi 

Calcis 

Cresolis  Compositus 
Ferri  Chloridi 


Ferri      et      Ammonii 
Acctatis 

Ferri  Subsulphatis 

Ferri  Tcrsulphatis 


Hg 


HgNH2Cl 


C2iH2106.N 

C2iH2i06.N 
HC1 

CnHnOa.N 
HC1 

Ci7H2303N 
HBr 

CHI3 


NH4C2H3Oa 
Ca(OH)2 


FeCl3 


Fe2(S04)3 


Official  preparations.    The  heavy  type 
Uses  and  Doses        indicates    that  the  chemical  is    an 
active  medicinal  ingredient 


Antisyphilitic, 
alterative;   gr. 
H  (0.01  Gm.) 

Antisyphilitic, 
alterative;   gr. 
»/»  (0.003  Gm.) 

Externally 


Externally 

Alterative;     gr 
Vu  (0.004  Gm.) 


Used  externally 

Alterative;  gr. 
iv  (0.25  Gm.) 

Alterative;  gr. 
H  (0.01  Gm.) 

Alterative,    as- 
tringent; gr.  3-6 
(0.01  Gm.) 

Oxytocic,      gr. 

y<-iA  (0.016- 

0.03  Gm.) 

Sedative;        gr. 
l/ax>     (0.0003 
Gm.) 

Anesthetic,  an- 
tiseptic; gr. 
iv  (0.25  Gm.) 


U.  S.  Prep—  Liquor  Arseni  et  Hy- 
drargyri lodidi.  A'.  F.  Prep—^ 
Liquor  Hydrargyri  et  Potassi 
Iodidi 

U.  S.  Prep. — Oleatum  Hydrargyri, 
Unguentum  Hydrargyri  Oxidl 
Flavi 

N.  F.  Prep. — Unguentum  Hydrar- 
gyri Oxidl  Rubrl,  Liquor  Hydrar- 
gyri Nitratis 


U.  S.  Prep. — Hydrargyrum  cum 
Creta,  Massa  Hydrargyri,  Un- 
guentum Hydrargyri,  Unguen- 
tum HydrargyriDilutum,  Unguen- 
tum Hydrargyri  Nitratis.  A'.  F. 
Prep. — Petroxolinum  Hydrargyri 

U.  S.  Prep. — Unguentum  Hydrar- 
gyri Ammonlatl 


A*.  F.  Prep. — Liquor 
Compositua 


MydrasUrvie 


Alterative,  stim 
ulant;  gr.1/" 
(0.005  Gm.) 


Alterative;   nriii 

(0.2  mil) 
Diaphoretic; 

fjjiv  (15  mils) 
Alterative;  inji ' a 

(0.1  mil) 
Antacid;  f3iv 

(15  mils) 

Antiseptic,  ex- 
ternally 

Styptic;  nil's 
(0.1  mil) 


Ferruginous 

tonic;  f5iv  (15 

mils) 
Btyptio;  itriiin  2 

mil) 
Styptic;  nriii  (0.2 

mil) 


U.  S.  Prep. — Unguentum  Iodoform  I . 
Ar.  F.  Prep. — Collodium  iodoform  i , 
Glycerogelatinum  lodoforml, 
Iodoformum  Aromatisatum,  Pe- 
troxolinum lodoforml 

U.  S.  Prep. — Liquor  lodl  Composi- 
tus, Pilulse  Ferri  Iodidi,  Syrupus 
Ferri  Iodidi,  Tinctura  Iodi,  Un- 
guentum lodl.  A\  F.  Prep. — 
Collodium  lodl,  Linimentum  Am- 
monii Iodidi,  Liquor  Iodi  Pheno- 
latus,  Petroxolinum  Iodi,  Petroxo- 
linum Iodi  Oilutum,  Phenolum 
Iodatum,  Sulphuris  Iodidum,  Sy- 
rupus Calcii  Iodidi,  Syrupus  Ferri 
et  Mangani  Iodidi,  Syrupus  Iodotan- 
nicus,  Tinctura  "lodl  Fortior, 
1  inctura  lodl  Decolorata 


U.  S.  Prep. — Liquor    Ferri   et   Am- 
monii Acetatis 


U.  S.  Prep. — Linimentum  C.l'i* 
.V.  F.  Prep. — Lotio  Flava,  Lotio 
Nigra,  Pasta  Zinci  Mollis 


U.S.Prep—  Tinctura  FerrlChloridl. 
N.  F.  Prep. — Ferri  Oxidum  Surcha- 
ratuni,  tiossyplum  ^typtlcum,  li- 
quor Ferri  Oxychloridi,  Tinctura 
Ferri  Chloridi  /Etherea,  Tinctura 
Ferri  Citro-Chloridi 


U.  B.  Prep. — Ferri  Hydroxidum  cum 
Magnem  Oxido.  A'.  F.  Prep. — 
Liquor  Ferri  Acetatis,  Liquor  Ferri 
Citratis,  Liquor  Ferri  Nitratis,  Mag- 
ma Ferri  Hydroxidi 
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Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Liquor  Formaldehydi 
Hydrogenii  Dioxidi 

Iodi  Compositus 
Magnesii  Citratis 

Plumbi  Subacetatis 

Plumbi  Subacetatis 

DilutuB 
Potassii  Arsenatis 

Potassii  Citratis 
Potassii  Hydroxidi 

Soda}  Chlorinates 
Sodii  Arsenatis 

Sodii  Chloridi  Physio- 

logicus 
Sodii  Glycerophos- 

phatis 

Sodii  Hydroxidi 

Zinci  Chloridi 

Lithii   Bromidum 

Carbonas 
Citraa 

Magma  Bismuthi 

Magnesia? 
Magnesii  Carbonas 

Ozidum 

Ozidum  Ponderosum 
Sulphas 


Sulphas  EfTrrvesccns 

Mangani   Dloxidum 
Prsjcipitatum 


H.CHO 
HaOa 


Pb20  (C2H3 

02)2 


K3C6H5O7 

KOH 


Na2C3H7P06 
NaOH 


ZnCla 
LiBr 


LiC03 


Li3C6H507  + 
4H20 


MgO 


MgO 


HgSOji  f- 

7II2() 


de- 
f3i 


Antiseptic,   pre- 
servative 

Antiseptic, 
odorant; 
(4  mils) 

Alterative;   miii 
(0.2  mil) 

Cathartic; 
fSxii  (350 
roils) 

Externally 


Externally 

Alterative;    njiii 

(0.2  mil) 
Refrigerant, 

diaphoretic; 

f3iv  (15  mils) 
Antacid,      anti- 

lithic;  ijiv  (1 

mil) 

Deodorant,  anti- 
eeptiq 

Alterative ;    iijiii 
(0.2  mil) 

Vehicle    for    in- 
jection 

Nerve   tonic; 
njvi  (0.35  mil) 

Antacid,      anti- 

lithic;   njxv  (1 

mil) 
Disinfectant 
Nervine;  gr.  xv 

(1  Gm.) 
Diuretic;  gr.  viii 

(0.5  Gm.) 

Diuretic;  gr.  viii 
(0.5  Gm.) 


Intestinal  anti- 
septic   f 3i    (4 

mils) 

Laxative,    ant- 
acid; f  3iiss  (10 
mils) 

Ant  arid;  gr.  xlv 
(3  Gm.).  Used 
as  absorbent 
powder 


MnOa 


Ant  arid,      laxa- 
tive;    gr.     xxx 

(2  Gin  > 


Antacid,  laxa- 
tive; gr.  xxx 
(SQmO 

Cathartio;  Jss 
(15  Gm.) 


Cathartic;  5ss 
(16  Gm.) 

Tonic,  altera- 
tive; gr.  iv 
(0.25  Qm.) 


N.  F.  Prep. — Liquor  lodl  Phenolatua 


U.  S.  Prep.— Liquor  Plumbi  Sub* 
■  cetatls  Dllutua.  N.  F.  Prep.— 
Ceratum     Plumbi     Subacetatis, 

Mlstura  Adstrlngcns 


N.  F.  Prep. — Elixir  Catharticss  Com- 
positum,  Glyceritum  Guaiaci,  Mie- 
tura  Copaiba),  Syrupus  Eriodictyi 
Aromaticua 


N.  P.  Prep.— Elixir  Calcii  et  Sodii 
Glycerophosphatum,  Elixir  Glycero- 
phosphatum  Compositum 

if.  S.  Prep. — Oleum  Terebinthinat 
Rectificatum 


N.  F.  Prep.— Elixir  Llthll  Bromldl, 
Syrupua  Bromldorum 

N.  F.  Prep. — Elixir  Formatum  Com- 
positum, Sal  Potassii  Bromidi  Effer- 
vescens  Compositus 

N.  F.  Prep.— Elixir  Llthll  Citratis. 
Sal  Llthll  Citratla  Efferveacena. 
Sal  Vtchyanum  Factitlum  Lifer- 
veacena  cum  Llthlo 


U.  S.  Prep. — Ferri  Hydroxidum  cum 
Magnesii  Oxido 

U.  S.  Prep. — Liquor  Magnesii  Citra- 
tis, Magma  Magnesia).  N.  F.  Prep. 
—Elixir  Formatum  Compositum, 
Liquor  Phosphatum  Acidus,  Mla- 
tura  Carmlnatlva,  Syrupua  Erio- 
dictyi  Aromaticus 

U.S.  Prep. — Ferrl  Hydroxidum  cum 
MagneailOxIdo,  Pul  vis  RhelCorn- 
poaltua.  A'.  F.  1'rep. — Masaa  Co- 
paiba1. Used  as  a  diluent  in  Pow- 
dered Extracts 

N.  F.  Prrp  —  Pulvla  Rhcl  ct  Mae> 
ncalae  Anlaatua 

' '.  5.  Prep. — Infuaum  Sennas  Com. 
poaltua.  AT.  F.  Prep. — Liquor  Mag- 
nesii Sulphatla  Effarvcaccna,  Sal 
Kiaaingenae  Factitlum,  Sal  Kia- 
aingenae Factitlum  Efferveacena, 
Sal  Vlchyanum  Factitlum.  Sal 
Vlchyanum  Factitlum  Lffervea- 
cena,  Sal  Vlchyanum  Pactitlum 
Efferveacena  cum  Llthlo 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Menthol 


Methylii  Salicylis 


MethylthioninaB 
Chloridum 
Morphina 

Morphine  Hydrochlori- 
dum 
Sulphas 


Nitrogenii  Monoxidum 
Oxygenium 


Paraffinum 
Paraformaldehydum 

Paraldehydum 

Pclletierinse  Tannas 
Petrolatum 


Album 


Liquidum 


Phenol 


Liquefactum 
Phenolphthaleinum 


C10H19OH 


CH  C7H6O3 


Ci6Hi8N3ClS 

C17H19O3N 

+H20 
C17H19NO3. 

HC1+3H20 
(C17H19 

N03)2.H2 

SO4  +5H20 

N20 
O 


(HCHO)3 
(CH3CHO)3 


CeHsOH 


C30H14O4 


Stimulant;  gr.  i 
(0.065  Gm.) 


Antirheumatic; 
mxii  (0.75  mil) 


Bactericide;  gr. 

iiss(0.15Gm.) 
Sedative;  gr.  J^j 

(0.008  Gm.) 
Sedative;  gr.  % 

(0.008  Gm.) 
Sedative;  gr.   J^j 

(0.008  Gm.) 


Anesthetic 

Used  in  inhala- 
tion in  treat- 
ment of  pneu- 
monia, etc. 

Used  in  oint- 
ments, etc. 

Astringent,  anti- 
septic; gr.  viii 
(0.5  Gm.) 

Sedative;  i$xxx 
(2  mils) 

Tenicide;  gr.  iv 
(0.25  Gm.) 

Externally 


Externally 


Emollient,  laxa- 
tive; f3iv  (15 
mils) 


Irritant,  disin- 
fectant; gr.  i 
(0.065  Gm.) 


Irritant,     disin- 
fectant;     itpi 
(0.05  mil) 

Laxative;  gr.  iisa 
(0.15  Gm.) 


N.  F.  Prep. — Inunctum  Mentholls, 
Inunct  urn  Mentholls  Co  raposltum, 
Liquor  Antlsepticus,  Liquor  Pep- 
sinl  Antlsepticus,  Menthol  Citn- 
phoratum ,  Nebula  A  r omatlca ,  Ne- 
bula Mentholis,  Nebula  Mentholls 
Composite,  Pctroxollnum  Men* 
tholis,  Pulvls  Antlsepticus 

N.  F.  Prep. — Cataplasma  Kaolini, 
Inunctum  Mentholls  Compositum, 
Liquor  Antiseptlcus  Alkallnus, 
Liquor  Ferri  Salicylatis, Liquor  Pep- 
sinl  Antlsepticus,  Nebula  Aroma- 
tlca.  Nebula  Mentholls  Compo- 
site, Petrozollnum  Methylls  Sali- 
cylatis. Used  extensively  as  a  flavor 
in  Emulsions,  Syrups,  Troches,  etc. 


N.  F.  Prep. — Syrupus  Morphines  et 
Acute 

N.  F.  Prep.— Mistura  Chloroforml 
et  Morphina?  Composlta,  Syru- 
pus  Pinl  Strobl  Coinpositus  cum 
Morphina 


U.      S.      Prtp. — Unguentum      Acidi 
Borici 


U.  S.  Prep. — Unguentum  Hydrargyri 
Dilutum,  Unguentum  Hydrargyri 
Oxidi  Flavi.  N.  F.  Prep.— Emu!- 
sum  Petrolati,  Pasta  Betanaph tho- 
lis, Pasta  Zinci,  Unguentum  Hydrar- 
gyri Oxidi  Rubri,  Unguertum  Re- 
sorcinolis  Compositum 

U.  S.  Prep. — Unguentum  Acidi  Boriei, 
Unguentum  Diachylon,  Unguen- 
tum Hydrargyri  Ammoniati.  N.  F. 
Prep. — Ceratum  Camphorss,  Cera- 
tum  Plumbi  gubacetatis,  Unguen- 
tum Zinci  Stearatis 

N. F.Prep.— -Nebula  Aromatica, Neb- 
ula Eucalyptolls,  Nebula  Men- 
tholls, Nebula  Mentholls  Compo- 
slta,  Nebula  Tbysaolls.  Pasta  Re- 
sorcinolis  Portior,  Pasta  Resor- 
Clnolis  Mltls.      In  all  Petroxolins 

U.  S.  Prep.—  Glyceritum  Pbenolls 
(from  Liquefied  Phenol),  Phenol 
liquefactum,  Unguentum  Phcno- 
lis  (from  Liquefied  Phenol).  A'.  F. 
Prep. — Aqua  Phenolata  (from  Li- 
quefied Phenol),  Liquor  lodl  Phe- 
nolatu5  (from  Liquefied  Phenol), 
Liquor  Sodil  Boratls  Compositus 
(from  Liquefied  Phenol),  Nebula 
Aromatica,  Oleum  Phenolatum, 
Petrozollnum  Pbenolls,  Petroxo- 
linum  Phenolis  Camphoratura . 
Phenolum  lodatum,  Pulvis  Antl- 
septicus 

U.  S.  Prep.— (See  under  Phenol) 


.V.  F.  Prep.— Trochlscl  Phenolphtha- 
leinl 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Phenylis  Salicylas 
Phosphorus 

Physostigmina 

Salicylas 
Pilocarpine 

Hydrochloridum 

Nitras 
Plumbi  Acetas 

Oxidum 
Potassa  Sulphurata 
Potassii  Acetas 

Bicarbonas 


Bitartraa 


Bromidum 


Carbonaa 


Chloras 


Citras 


Citras  Effervescens 
et  Sodii  Tartras 


C13H10O3 
P 


Ci5H2i02N3. 

C7H603 
CiiH1602N2. 

HC1 

CiiH1602N2 
HNO3 

Pb(C2H302)2 
+3H20 


PbO 


KC2H3Oa 


KHC03 


KHC4H4O6 


KBr 


K3C03 


KCIO3 


Kr,foH507  + 
IIaO 


Internal  ant  isep- 

tic;  gr.  v  (0.3 

Gm.) 
Aphrodisiac, 

stimulant;   gr 

Vim     (0.0005 

Gm.) 
Myotic;  gr.1/90 

(0.001  Gm.) 
Diaphoretic;  gr. 

Vn-H  (0.005- 

0.01  Gm.) 
Diaphoretic;  gr. 

Vi:-^  (0.005- 

0.01  Gm.) 
Astringent,  scd 

ative;      gr.      i 

(0.065  Gm.) 


Alterative,  para- 
siticide 

Diuretic;  gr.  iv 
(1  Gm.) 


Antacid,  diu- 
retic; gr.  xv 
(1  Gm.) 


Purgative;      gr. 
xxx  (2  Gm.) 


Nervine;  gr.  xv 
(1  Gm.) 


Antacid,  gr.  xv 
(1  Gm.) 


K\ar.,H.,Ofl 
+  m2o 


Alterative;      gr. 
iv  (0.25  Om.) 


Refrigerant,  dia 
phoretio;     gr. 

xv  (1  Gm.) 


Refrigerant,  rli.i 

ph  orotic;  gr.  lx 
1  1  Om.) 

Purgative ;  ~ii«M 
flit  Cm   1 


U.  S.  Prep  —  Pilul.-ePhosphorl.  N.F. 
Prep. — Elixir  Phosphori,  Liquor 
Phosphorl, Oleum  Phosphoratum 


U.  S.  Prep. — Liquor  Plumbi  Subace- 
tatis.  N.  F.  Prep. — Liquor  Alumini 
Acetatis,  Lotio  Plumbi  etOpii,  Pil- 
ul.v  Opii  et  Plumbi 

U.  S.  Prep. — Emplastrum  Plumbi, 
Liquor  Plumbi  Subacetutis 


N.  F.Prep.—  Elixir  Buchu  et  Polassi! 
Acetatis,  Elixir  Potassii  Acetatis, 
Elixir  Potassii  Acetatis  et  J  uni  peri 

U.  S.  Prep. — Liquor  Magnesia  Citra- 
tis,  Liquor  Potassii  Arsenitis,  Liquor 
Potassii  Citratis.  N.  F.  Prep. — 
Liquor  Antisepticus  A I  kali  nus, Li- 
quor Arsenicalis,  Clemens,  Liquor 
Magnesii  Sulphatis  Effervescens, 
Liquor  Phosphatum  Compositus 

U.  S.'Prep. — I'ulvis  Jalapa- Compo- 
situs.  A*.  F.  Prep. — Liquor  Cocci, 
Species  Laxativse,  Trochiscl  Sul- 
phuris  et  Potassii  Bitartratis 

N.F.  Prep.— Elixir  Potassii  Bromidi, 
Elixir  TriumBromidorum, Liquor 
BrotuL  Mistura  Chloral!  ct  Po- 
tassii Bromidi  Composita,  Sal  Po- 
tassii Bromidi  Effervescens,  Sal 
Potassii  Bromidi  Effervescens 
C .  mpositus,  Syrupus  Broml- 
dorum 

U.  S.  Prep. — Pilulse  Ferri  Carbonatis, 
Syrupus  Rhei,  Syrupus  Rhei  Aro- 
maticus.  N.  F.  Prep. — Elixir  For- 
matutn,  Liquor  Cocci,  Liquor  Po- 
tato) Chlorinatse,  Mistura  Carmin- 
ativa,  Mistura  Ferri  Composita, 
Mistura  Opii  et  Sassafras,  Mistura 
Rhei  Alkalma,  Sal  Vichyanum  Fao- 
titium,  Sal  Vichyanum  Factitium 
EServescens,  Sal  vichyanum  Facti- 
tium Effervescens  cum  Lithio,  Syru- 
pus Asari  Compositus,  Tinotura 
Quaiacj  Composita,  rinctura  Rhei 
Aquosa,  (JnguentumSulphuris  Alka- 
linuin,  vinura  Aurantii  Compositum 

U.  8.  I'r<  /).—  Trochisci  PotassiiChlo- 
ratis.  .V.  /•'.  Prep .  —  (iargarisma 
(iualaci  Compositum,  I,  iquorChlori 
( lompi  isitui 

U.  8.  /V.;).— Potassii  Citratis  Effer- 
vescens. .v.  F.Prep.  Elixir  Cin- 
chona Alkaloidorum,  Ferri  el  t '  -il<-ii 
Lactophosphatis,  Kli\ir  Ferri  Lao- 
tatia.  Llixir  Hypophospbitum  et 
Ferri,  Liquor  Hypophospbitum 
Compositus,  Byrupui  <  ":.t c-ii  Lacto- 
phpsphatia  el  Ferri,  Syrupus  Ferri 
li\  pophoaphitia 


Prep—  Pulvls    Effervescens 
Compositus 
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Official  Name 


Chemical 
Composition 


Official  preparations    The  heavy  type 
Uses  and  Doses        indicates  that   the    chemical    is  an 
active  medicinal  ingredient 


Pot  .ssii   Ilydroxidum 


Hypophosphis 


Iodidum 


Nitras 
Permanganas 


Pyrosallol 
Pyroxylinum 

Quinina 


Quininse  Bisulphas 


Dihydrochloridum 

et  Urese  Hydrochlori- 
dum 


Hydrobromidum 
Hydrochloridum 
Sulicylas 
Sulphas 


Tannas 
Resorcinol 


Sacoharum 

Lactia 


KOH 


KPHaC>2 


KI 


KN08 
KMn04 


C6H603 
CiaHie 

(ON02)406 
C20H24O2N2 

+3HaO 


C20H24O2N2. 

H2SO4  + 

7H20 

C20H24O2N2- 

2HC1 

C20H24O2N2. 

HC1. 

CO(NH2)2. 
HC1  +5HaO 

C20H24O2N2- 
HBr+H20 

C20N24O2N2 
HC1  (-2HaO 

£20^2402^2- 

C7H603  + 

HaO 
(C20H24O2 

N2)2H2S04 

+7HaO 


C6H6Ofl 


CiaOaaOn 


Ci2H2aOn  + 
HaO 


Eschorotic 


Alterative;      gr. 
viii  (0.5  Gm.) 


Alterative;      gr. 
v  (0.3  Gm.) 


Diuretic;  gr. 

viii  (0.5  Gm.) 
Disinfectant, 

emmenagogue ; 

gr.     i      (0.065 

Gm.) 
Externally 

Tonic,  febrifuge; 
gr.  iss-xv  (0.1- 
1  Gm.) 


Tonic,  febrifuge 
gr.  iss-xv  (0.1 
1  Gm.) 

Tonic;  iss-xv 
(0.1-1  Gm.) 

Local  anesthet- 
ic; gr.  xv  (1 
Gm.)  daily 

Tonic,  febrifuge; 

gr.  iss-xv  (0.1- 

1  Gm.) 
Tonic,  f<  brifuge; 
gr.iss-xv  (0.1 
1  Gm.) 
Tonic,  febrifuge; 

gr.  iss-xv  (0.1- 

1  Gm.) 
Tonic,  febrifuge; 

gr.  iss-xv  (0.1 

1  Gm.) 


U.  S.  Prep. — Liquor  Cresolis  Com- 
positus,  Liquor  Potassi  I M  y  drox I d  I , 
Sapo  Mollis.  A'.  F.  Prep. — Liquor 
Picis  Liquids?,  Potassa  cum  Calce 

U.  S.  Prep. — Acidum  Hydriodicum 
Dilutum,  Syrupus  Hypophosphl- 
tum.  .V.  F.  Prep.— Elixir  Hypo- 
phosphitum,  Elixir  Hypophos- 
phitum et  Ferri,  Emulsum  Olel 
Morrhuacum  Hypophosphitibus. 
Liquor  Hypophosphltum,  Liquor 
Hypophosphitum  Compositus, 
Syrupus  Hypophosphitum  Com- 
positus 

U.  S.  Prep. — Acidum  Hydriodicum 
Dilutum,  Liquor  Iodi  Compositus, 
Tinctura  Iodi,  Unguentum  Iodi. 
N.F.  Prep— Elixir  CorydallsCom- 
positum,  Elixir  Sodil  Sallcylatis 
Composttum,  Liquor  Hydrargyrl 
et  Potassll  lodidi,  Tinctura  Iodi 
Fotrior,  Unguentum  Potassll 
lodidi 

A'.  F  Prep.— Charta  Potassll  Nl- 
tratls 


U.  S.  Prep.— Collodium 

N.  F.  Prep. — Elixir  Formatum  Com- 
positum,  Oleatum  Quinina;,  Syrupus 
Ferri,  Quinina;  et  Strychnine  Phos- 
phatum,  Syrupus  Hypophosphitum 
Compositus 

N.F.  Prep. — Tinctura  A  ntlperlodlca. 
Tinctura  Antlptrlodlca  sine  Aloe 


Antimalarial; 

gr.iii  (0.2  Gm.) 
Antipyretic, 

antiseptic;  gr. 

ii  (0.13  Gm.) 

Demulcent,  len- 
itive 


.V.  P.  Prep—  Elixir  Ferri, Quinines 
et  Strychnine,  8yrupus  Phospha- 
tum  cum  Quinina  etSirychnina 


N.  F.  Prep— Elixir  Cinchonas  Alka- 
loidorum  and  in  other  Elixirs  con- 
taining Cinchona  Alkaloids  in  com- 
bination with  Iron,  Bismuth,  etc.. 
Elixir  Ferri  Pyrophosphatis,  Qui- 
nina-  et  Strychnine,  Pilule 
Antlperiodice,  Pi  I  u  la-  Ferri, 
Quinina-,  Aloes  et  Nucls  Vom- 
ica. Pilules  Ferri,  Quinina-, 
Strychnine  et  Arsenl  Fortl- 
ores.  Pilule  Ferri,  Quinine, 
Strychnine  et  Arseni  Mites, 
Pilule  Opll.  Digitaliset  Quinine 

N.F. Prep. — TrochisciQuinineTan- 
natla 

AT.  F.  Prep—  Pasta  Resorclnolls 
Fortis.  Pasta  Resorclnolls  Mitis, 
Unguentum  Resorclnolls  Com- 
positum 

V.  S.  Prep. — Used  as  as  sweetening 
agent  and  a  preservative  in  Emul- 
sions, Pills,  Syrups,  Troches,  etc. 

U.  S.  Prep. — tern  Carbon atis  Sae- 
eh.iratus,  Pulvis  Ipecacuanha  et 
Opii,  Trituratio  Elaterini,  Pepsinum 
Saccharatum 
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Official  Name 


Chemical 
Composition 


Uses  and  Doses 


Official  preparations.  The  heary  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Salicinum 
Santoninum 

Sapo 


Mollis 

Scopolamine 

Hydrobromidum 
Bodii  Acetas 

Arsenas 

Arsenas  Exsiccatus 

Benzoas 

Benzo3ulphinidum 

Bicarbonas 


Boras 


Bromidam 
Caoodylas 


Carbonai  Monohy- 
dratus 


Chloridum 


Ci3Hi807 
CioHisO, 


C17H21O4N. 

HBr+3HaO 
NaC2H3Oa  + 

3HaO 
NaaHAs04  + 

7HaO 

NaaHAB04 
NaC7H6Oa 


NaO/^OsNS 
+2HaO 


NaHCOj 


NaaB407  + 
10HaO 


NaBr 


Nt(CH,), 

AiOj 


NaaCOj  + 
Har 


faO 


NaCl 


Tonic,  febrifuge 
gr.  xv  (1  Gm.) 

Anthelmintic; 
gr.     i      (0.065 
Gm.) 

Antacid 


Externally 


Sedative  ;gr.*/jo» 
(0.0003  Gm.) 

Diuretic;  gr.  xv 
(1  Gm.) 

Alterative;  gr. 
•/u  (0.005Gm.) 

Alterative;  gr. 
V»(0.003Gm.) 

Antirheumatic; 
gr.  xv  (1  Gm.) 

Sweetening 
agent; dose,  gr. 
iii  (0.2  Gm.) 

Antacid;  gr.  xv 
(1  Gm.) 


Antacid,  diu- 
retic; gr.  xii 
(0.75  Gm.) 


Nervine;  gr.  xv 
(1  Gm.) 

Alterative,  he- 
matinic;  gr.  i 
(0.065  Gm.) 

Antacid;  gr.  iv 
(0.25  Gm.) 


Emetic;  Jss  (15 
Gm.) 


N.  F.  Prep. — Trochiscl  Santoninl. 
Trochlscl  Santoninl  Composltl 

U.  S.  Prep. — Extractum  Colocynthi- 
dis  Compositum,  Linimentum  Chlo- 
roformi,  Linimentum  Saponis,  Pil- 
ule Aloes,  Pilule  Asafcetide.  N.  F. 
Prep. — Emplastrum  Saponis,  Pil- 
ule ad  Prandium  (Hall's),  Pilule 
Aloes  et  Asafoetide,  Pilule  Rhei 

U.  S.  Prep. — Linimeatum  Saponis 
Mollis.  N.F.  Prep.— Linimentum 
Saponla  Mollis  Compositum  .Pasta 
Betanaphtholis,  Unguentum  Sul- 
phurla  Compositum 


U.  S.  Prep—  Sodll 
catua 


Arsenas    Exalc- 


U.  S.  Prep.— Liquor  Sodll  Arsen- 
ate. A'.  F.  Prep.— Liquor  Sodll 
Arsenatla  (Pearson) 

.V.  F.  Prep.— Liquor  Antlsept!- 
cua,  Liquor  Antlaaptlcua  Alka- 
llnus,  Sodll  Boro-Benzoaa 

X.  F.  Prep.— Trochlacl  Qulnlnse 
Tannatla 


U.  S.  Prep. — Ferri  Carbonatis  Sac- 
charatus,  Pulvis  Effervescens  Com- 
positus, Trochlacl  Sodll  Blcarbona- 
tla.  A'.  F.  Prep. — Glyceritum  Bis- 
muthi,  Liquor  Pancreatini,  Liquor 
Phosphatum  Compositus,  Liquor 
Soda?  at  Mentha?,  Liquor  Sodii 
Boratus  Compositus,  Liquor  Sodii 
Citratis,  Liquor  Sodii  Citro-Tartra- 
tis Effervescens, Mlstura  R hel  Com- 
poalta,  PulTia  Acetanilldl  Com  po- 
situa,  Pulvia  Pancreatini  Composi- 
tus andin  all  of  the  Effervescent  Salts 

U.  S.  Prep. — Unguentum  Aque 
Rose.  X.  F.  Prep.— Liquor  Anti- 
•eptlcua  Alkallnua,  Liquor  Sodll 
Boratua  Compositua,  Mel  Rosas 
et  Sodii  Boratls.  Mel  Sodll  Bo  ra- 
ils. Sodll  Boro-Benzoas 

V  F.  Prep.— Elixir  Sodll  Bromldl, 
Elixir  Trlum  Bromldorum,  Sy- 
rupus  Bromldorum 


U.  S.  Prep. — Alumini  Hydroxidum, 
Liquor  Sode  Chlorinate,  Massa 
Ferri  Carbonatis,  Suppositoria  Glye- 
crini.  A'.  F.  Prep. — Elixir  Forma- 
tum,  Elixir  Formatum  Compositum, 
Ferri  Oxidum  Saccharatum,  Lini- 
mentum Saponato-Carnphoratum, 
Liquor  Alumini  Acctico-Tartratia 

U.  S.  Prep—  Liquor  Sodll  Chlorldl 
Physiologlcus.  X.F.Prtp. — Liquor 
Pancreatini,  Lotio  Ammoniacalis 
Camphorata,  Sal  Carolinum  Facti- 
tium,  Sal  Carolinum  Factitium  Ef- 
fervescens, Sal  Kissingense  Facti- 
tium, Sal  Kissingense  factitium  Ef- 
fervescens, Sal  Vichyanum  Facti- 
tium, Sal  Vichyanum  Factitium 
Effervescens,  Sal  Vichyanum  Facti- 
tium Effervescens  cum  Lithio 
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Official  Namo 


Sodii  Citra* 


Cyanidum 

Glycerophosphas 

Hydroxidum 

Hypophosphis 


Indigotindisulphonaa 

Iodidum 

Nitris 
Perboras 

Phenolsulphonaa 

Phosphaa 

Phospbas 

Effervescens 
Phospbas  Ezsiccatus 

Salicylas 

Sulphas 

Sulphis  Ezsiccatus 
Thiosulphas 
Sparteine  Sulphas 

Spiritus  jEtheris  Nitrosi 

Ammonite  Aromaticus 

Glycerylis  Nitratis 

Strontii  Bromidum 

Iodidum 

Salicylas 
Strophanthinum 


Chemical 
Composition 


Na3C6H507 
+2H20 


NaCN 

NaaC3H7P06 

NaOH 


NaPH202  + 
H20 


Ci6H802N2 

(S03Na)3 
Nal 

NaN02 
NaB03  + 
4H20 

NaC6H504S 
+2H20 

Na2HP04  + 
12H20 


Na2HP04 
NaC7H503 


Na2S04  + 

10H2O 
Na2S03 

Na2S203  + 

5H20 
Ci5H26N2. 

H2S04  + 

5H20 
C2H5NOa 


C3H6(N03)3 

SrBr2  +6H20 

Srl2  +6H20 

Sr(C7H503)2 


Uses  and  Doses 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


+2H 


Refrigerant,  dia 
phoretic;  gr. 
xv  (1  Gm.) 


Sedative;  nerve 
depressant 

Tome;  gr.  iv 
(0.25  Gm.) 

Escharotic 


Alterative;    gr. 
xv  (1  Gm.) 


2" 


Coloring 

Alterative;  gr.  v 
(0.3  Gm.) 

Antiseptic,  de- 
odorant; gr.  i 
(0.065  Gm.) 

Antiferment; 
gr.     iv     (0.25 
Gm.) 

Purgative;  3i 
(4  Gm.) 

Purgative;  3iiss 

(10  Gm.) 
Purgative;      gr. 

xxx  (2  Gm.) 
Antirheumatic; 

gr.  xv  (1  Gm.) 


Cathartic;  3iv 
(15  Gm.) 

Antiferment; 
gr.  xv  (1  Gm.) 

Alterative;  gr. 
xv  (1  Gm.) 

Cardiac  stimu- 
lant; gr.  y* 
(0.01  Gm.) 

Diuretic,  dia- 
phoretic; ngxxx 
(2  mils) 

Stimulant;  njxxx 
(2  mils) 


Cardiac  stimu- 
lant; itri  (0.05 
mil) 

Nervine;  gr.  xv 
(1  Gm) 

Alterative;  gr. 
v  (0.3  Gm.) 

Antirheumatic; 
gr.  xv  (1  Gm.) 

Cardiac  stimu- 
lant igr.'/ie-Vtc 
(0.00075-0.001 
Gm.) 


N.  F.  Prep. — Elixir  Gentians,  Liquor 
Ferri  Albuminati,  Liquor  Ferri  Pep- 
tonati,  Liquor  Ferri  Peptonati  et 
Mangani,  Syrupus  Hypophosphitum 
Compositus,  Tinctura  Ferri  Citro- 
Chloridi 


U.  S.  Prep.— Liquor  Sodii  Hy- 
droxidi,  Magma  Magnesias.  AT.  F. 
Prep. — Soda  cum  Calce 

U.  S.  Prep. — Syrupus  Hypophos- 
phitum. A'.  F.Prep. — Elixir  Cln- 
chonsA  Ikaloldor um  et  Hypophos- 
phitum, Elixir  Hypophosphitum. 
Elixir  Hypophosphitum  et  Ferri, 
Elixir  Sodii  Hypopbosphitis, 
Emulsum  Olei  Morrhus  cum  Hy- 
pophosphitibus,  Liquor  Hypo- 
phosphitum, Liquor  Hypophos- 
phitum Compoaitum,  Syrupus 
Calcil  et  Sodii  Hypophosphitum, 
Syrupus  Hypophosphitum  Com- 
positus, Syrupus  Sodii  Hypo- 
phosphitis 

U.  S.  Prep. — Toxitabell»  Hydrargyri 
Chloridi  Corrosivi 

N.  F.  Prep. — Syrupus  Ferri  et  Man- 
gani Iodidi 

U.  S.  Prep. — Spiritus  jEtheris  Nitroai 


U.  S.  Prep.— Sodll  Phosphas  Exsl- 
catus.  N.  F.  Prep. — Liquor  Sodll 
Phosphatis  Compositus 


U.  S.  Prep.—  Sodii  Phosphas  EHer- 
vescens 

N.  F.  Prep.— Caff  el  nse  Sodlo-Salicy- 
las.  Elixir  Sodii  Salicylate,  Elixir 
Sodii  Salicylatls  Compositum, 
Liquor  Antisepticus.  Liquor  Ferri 
Salicylatis 

A'.  F.  Prep. — Sal  Carolinum  Factitium, 
SalCarolinum  FactitiumEffervescens 


N.  F.  Prep. — Tlnctura  Iodl  Decolo- 
rata,  Ungnentum    Potassii   Iodidi 


U.  S.  Prep. — Mistura  Olycyrrhizie 
Composite,  Mistura  Copaib.i-, 
Mistura  Copaiba;  et  Opli 

U.S.  Prep. — Tlnctura  Uuaiacl  Am- 
moniata,  Tinctura  Valeriana;  A  m- 
moniata.  N.  F.  Prep. — Liquor 
Soda?  et  Mentha? ,  Tinctura  Kino  et 
Opii  Com  posits 
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Official  Name 


Strychnina 


Strychnin*  Nitras 

Sulphas 


Sulphonethyl- 

methanum 
Sulphonmethanum 

Sulphur  Lotum 


Precipitatum 
Sublimatum 


Syrupus  Acidi 
Hydriodici 
Calcii  Lactophos- 
phatis 


Ferri  Iodidi 
Talcum  Purificatum 

Terebenum 
Terpini  Hydras 


Terra  Silicea 
1'urificata 

TheobrominiB 

Sodio-Salicylaa 
Theophyllina 


Thymol 


Thymolii  Iodidum 


Chemical 
Composition 


Uses  and  Doses 


C21H22O2N2 


C21H22O2N2. 
HNO3 

(C21H22O2 
N2)2.H2S04 
+5HaO 


C8Hi8S204 
C7Hi6Sa04 
S 

S 
3 


III 


Fel2 


C10H20O2  + 
HaO 


Si(  >2 


C7M««)aN4  + 

C10H14O 


f,20"2'»r,al2 


Stimulant,   ton- 
ic; gr.   1/40 
(0.0015  Gm.) 


Stimulant,  ton- 
ic; gr.  1/«o 
(0.0015  Gm.) 

Stimulant,  ton- 
ic; gr.  l/to 
(0.0015  Gm.) 


Hypnotic;  gr.  xii 
(0.75  Gm.) 

Hypnotic;  gr.  xii 
(0.75  Gm.) 

Diaphoretic,  re- 
solvent; 3i  (4 
Gm.) 

Diaphoretic,  re- 
solvent; 3i  (4 
Gm.) 

Diaphoretic,  re- 
solvent; 3i  (4 
Gm.) 


Alterative;    f3i 

(4  mils) 
Alterative; 

f  3iiss  (10 .mils) 


Alterative;  njxv 

(1  mil) 
Filtering 

medium 

I  IxpM  ctorant; 
njiv  (0.26  mil) 

Kxpectnrant  ;  gr. 
iv  (0.25  Gm.) 


Filtering 
medium 

Diuretio;  gr.  xv 

(l  Gm.) 
Stimulant,   diu- 
retlo;     gr.    iv 
(0.25  Qm.) 

Antiseptic-;        gr, 

ii-xv  (0.13-1 
Gm.) 


Antiseptic,       ex- 
ternally 


Official  preparations.  The  heavy  type 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


X.  F.  Prep. — Elixir  Ferri  Pyrophos- 
phatis,  Quinina;  et  Strychnina:, 
Elixir  Pepsini,  Bismuthi  et 
Strychnina?,  Liquor  Hypophos- 
phitum  Compositus,  Liquor 
Strychnina;  Acetatis,  I'iIuI.t 
Aloini,  Strychnina?  et  Bella- 
donna:, 1'ilula-  Aloini,  Strych- 
nina; et  Belladonna:  Composite, 
I'ilula-  Antidyspeptica:,  I'ilula- 
Ferri,  Quinina-,  Strychnina;  et 
Arseni  Fortiores,  Pilula;  Ferri, 
Quinina;,  Strychnina;  et  Arseni 
Mites,  Pilula-  Laxativa:  Com- 
pos ita*.  Syru pus  Ferri,  Qui nina?et 
Strychnina:Phosphatum, Syrupus 
Hypophosphitum  Compositus 

X.  F.  Prep. — Syrupus  Phosphatum 
cum  Quinina;  et  Strychnina; 

X.  F.  Prep. — Elixir  Cinchona;  Alka- 
loidorum,  Ferri,  Bismuthi  et 
Strychnina;,  Elixir  Cinchona; 
Alkaloidorum,  Ferri  et  Strych- 
nina;, Elixir  Ferri,  Quinina;  et 
Strychnina;,  Elixir  Quinina;  Val- 
eratis  et  Strychnina; 


U.    S.    Prep. — Pulvis  Glycyrrhiza; 

Compositus,    Sulphuris     Iodidum, 

Trochisci    Sulphuris    et    Potassil 

Bitartratis 
N.  F.  Prep.— Pasta  Betanaphtholis, 

Pasta  Zinci  Sulphurata 

U.  S.  Prep. — Sulphur  Lotum,  Sulphur 
Prsecipitatum,  Unguentum  Sul- 
phuris. N-  F.  Prep. — Liquor  Cal- 
cis  Sulphurata;,  Petroxolinum  Sul- 
phuratum,  Petroxolinum  Bulphu- 
ratum  Compositum,  Unguentum 
Sulphuris  Alkalinum,  Unguen- 
tum Sulphuris  Compositum 


X.  F.  Prep. — Elixir  Cinchona;  Alka- 
loidorum, Ferri  et  Calcii  Lacto- 
phosphatis.  Syrupus  Calcii  Lacto- 
phosphatis  et  Ferri 


U.  S.  Prep. — Pulvis  Talci  Compositus, 
also  used  as  a  tillering  and  <lisl  ribut- 
ing   medium  in  Waters,   Klixirs,  et.-. 


X.  F.  Prep.— Elixir  Terpini  Hy- 
dratls.  Elixir  Terpini  Hydratls  et 
Diacetylmorphina.',  Elixir  Terpini 
Hydratls  et  Codeina- 

I'.  8.  1'ri  p.  — Filtering  medium  in 
Aromatic  Waters.  X.  F.  Prep. — 
Pasta  Zinci  Sulphurata 


X.  F.  Prep. — Cataplasma  Kaolinl, 
Liquor  Antisepticus,  Liquor 
Antisepticus  Alkalinus,  Nebula 
Aromatica,  Nebula  Thymolls,  Pe- 
troxolinum JMilphuratumCompos- 
itum,  Pulvis  Antisepticus 
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Chemical 

Official  preparations.  The  heavy  type 

Official  Name 

Composition 

Uses  and  Doses 

indicates  that  the  chemical  is  an 
active  medicinal  ingredient 

Tinctura  Ferri   Chloridi 

FeCl3 

Tonic;  njviii  (0.5 

U.  S.  Prep. — Liquor  Ferri  et  Ammonii 

mil) 

Acetatis 

Iodi 

I 

Alterative,    irri- 
tant; njl>3  (0.1 
mil) 

Toxitabellee  Hydrargyri 

HgCI2 

Antiseptic 

Chloridi  Corrosivi 

Trinitrophenol 

C6Il307N3 

Antipeiiodic, 
anthelmintic; 
gr.     V2     (0.03 
Gm.) 

Unguentum  Hydrargyri 

Stimulant,  para- 

Nitratis 

siticide 

Uranii  Nitraa 

U02(N03)2 

Antidiabetic;  gr. 

+6H20 

.     %  (0.01  Gm.) 
(Use  with  cau- 
tion) 

Vanillinum 

C8H803 

Flavor;    gr.    Y% 

N.  F.  Prep. — Used  as  a  flavor  in  the 

(0.03  Gm.) 

following:  Elixir  Amygdalae  Com- 
positum, Elixir  Vanillini  Composi- 
tum.  Liquor  Ferri  Peptonati,  Liquor 
Ferri  Peptonati  et  Mangani,  Oleum 
Ricini  Aromaticum,  Spiritus  Vanil- 
lini  Compositus,  Trochisci  Carbonis 
Ligni,  Trochisci  Phenolphthaleini, 
Trochisci  Quininse  Tannatis,  Tro- 
chisci Santonini,  Trochisci  San tonini 
Compositi 

Veratriua 

Externally 

N.  F.  Prep.— Oleatum  Veratrinse, 
Unguentum  Veratrinse 

Zinci  Acetas 

Zn(C2H302)2 

Astringent;    gr. 

+2H2U 

ii  (0.13  Gm.) 

Carbonas 

Externally 

U.  S.  Prep. — Liquor  Zinci  Chloridi 

Prsecipitatus 

Chloridum 

ZnCl2 

Escharotic 

Oxidum 

ZnO 

Externally 

U.  S.  Prep. — Unguentum  Zinci 
Oxidi.  N.  F.  Prep. — Glycerogel- 
utinum  Zinci  Durum,  Glycerogel- 
atinum  Zinci  Molle,  Mulla  Zirci, 
Pasta  Resorcinolis  Fortis,  Pasta 
Resorcinolis  .Mills.  Pasta  Zinci, 
Pasta  Zinci  Mollis.  Pasta  Zinci 
Sulphurata,  Unguentum  Picis 
Compositum,  Unguentum  Resor- 
cinolis Compositum 

Phenolsulphonas 

Zn(C6H504 

Externally, 

S)2+SH20 

antiseptic,  as- 
tringent; gr.  ii 
(0.13  Gm.) 

Stearas 

Externally 

N.  F.  Prep. — Unguentum  Zinci 
Stearatis 

Sulphas 

ZnS04  + 

Astringent;    gr. 

N.  F.  Prep. — Liquor  Zinci  et  Alumini 

7H20 

xv  (1  Gm.) 

Compositus,  Liquor  Zinci  et  Ferri 
Compositus,  Mistura  Adstringens, 
Pulvis  Antisepticus 

Valeras 

Zn(C5n902)2 

Antispasmodic; 

N.  F.  Prep.— Elixir   Zinci  Valeratls 

+2H20 

gr.      ii      (0.13 
Gm.) 

Zincum 

Zn 

U.  S.  Prtp. — Liquor  Zinci  Chloridi 
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Official  Name 


Chemical 

Composition 


Uses  and  Dosen 


Official  preparations.  The  heavy  typo 
indicates  that  the  chemical  is  an 
active  medicinal  ingredient 


Acidum  Bromauricum 

Formicum 
.Ether  Acetieus 

Alumini  Chloridum 

Sulphas 

Ammonii  Hypophosphis 

Phosphas 
Anethol 

Antimonii  Ozidum 


Antimonium    Sulphura- 

tum 

Bromum 


Calamina  Prasparata 
Calcii  Lactophosphas 

Phosphas  Prsscipitatus 
Caramel 


HAuB4  + 
5HaO 

HCOOH 
C4HgOa 

AlCl3+6HaO 

Ala(S04)3  + 
16HaO 

NH4PH2Oa 

(NH4)2HP04 

C6H4C3H5. 
OCH3 

SbaOs 
SbaS8 
Br 


Ca3(P04)a 


Carminum 
Coumarinum 
Dextrinurn  Album 

Ferri  Glycerophosphi 
Hypophosphis 


Lartas 


C6H4(CH)3 
OCO 


Fea(C3H7 

OaP)3 
Fe(PHaOa)3 


Fe(C3H503)a 


Anodyne;  ner- 
vine; gr.  V« 
(0.006  Gm.) 

Tonic;     anti- 
rheumatic; 19V 
(0.3  mil) 

Stimulant,  car- 
minative; n»v 
(lmil) 


Antiseptic,  as- 
tringent; gr.  v 
(0.3  Gm.) 

Astringent;  an- 
tiseptic 

Tonic,  recon- 
structive;  gr. 
iii  (0.2  Gm.) 

Diuretic;  gr.  v 
(0.3  Gm.) 

Expectorant, 
carminative; 
Utiii  (0.2  mil) 


Expectorant; 
emetic;    gr.    i 
(0.065  Gm.) 

Diaphoretic, 
alterative;  gr. 
V»(0.0p4Gm.) 

Antiseptic,  caus- 
tic, disinfec- 
tant 

Astringent, 
exsiccant 

Tonic,  nutrient; 
gr.  vi ii  (0.5 
Gm.) 

Bone  nutrient; 
gr.  xv  (1  Gm.) 


Coloring  agent 


Coloring  agent 
Flavoring  agent 
Nutrient 


Hematinic;     gr. 

iii   (0.2  Gm.) 
Chalybeate;  gr. 

iii  (0.2  Gm.) 


Hematinic,  tonic 
gr.v(0.32Gm.) 


N.  P.  Prep. — Liquor  Aurl  et  Aracni 
Bromldi 

N.  P.  Prep — Elixir  Fornatum,  Elixir 
Formatum  Compositum,  Spiritus 
Acidi  Formici 

N.  F.  Prep. — Elixir  Formatum  Com- 
positum, Elixir  Gentians  Glycerin- 
atum.  Liquor  Ferri  Peptonati, 
Liquor  Ferri  Peptonati  et  Mangani, 
Spiritus  Odoratus 

N.  P.  Prep.— Liquor  Hydrastin* 
Composltui 

N.  P.  Prep. — Liquor  Alumini  Acetatis, 
Liquor  Alumini  Subacetatis,  Liquor 
Zinci  et  Alumini  Compositus 

N.    P.     Prep. — Syruput    Ammooll 

Hypophosphltis 

N.    P.    Prep. — Liquor  Phosphatum 

Compositus 
N.  F.  Prep.— Elixir  A  nisi.  Elixir  Car- 

damomi   Compositum,   Pulvis  Rhei 
et  Magnesise  Anisatus,  Spiritus  Am- 
monia   Anisatus,    Spiritus    Carda- 
momi  Compositus 
N.  P.  Prep.— Pulvis  Antlmonlalls 


A'.  P.  Prrp—  Pllulac  Antlmonll 
Composite 

N.    P.    Prep. — Liquor    Arsenlcalls. 

(Clemens),  Liquor  Aurl  et  Arscnl 

Bromldi,  Liquor  Broml 
N.  P.  Prep. — Unguentum  Calamine 

N.  P.  Prep. — Emulsum  Olel  Mor- 
rhuse  cum  Calcll  Lactopbosphata 

N.  P.  Prep. — Emulsum  Olel  Mor- 
rhuae  cum  Calcii  Phosphate,  Pul- 
vis Antimonialls,  Syrupus  Calcii 
Hydrochlorophosphatis 

S.  P.  Prep. — Used  as  a  coloring  agent 
in  the  following:  Elixir  Ammonii 
Valeratis,  Elixir  Cinchona  Alka- 
loidorum,  Elixir  Pepsini  et  Bismuthi, 
Elixir  Quininse  Valeratis  et  Strych- 
nine, Elixir  Strychnins  Valeratis, 
Elixir  Vanillini  Compositum,  Syru- 
pus Bromidorum,  Tinctura  Cara- 
mellis,  Tinctura  Pectoralis,  Tinc- 
tura Persionis  Composita 

N.  P.  Prep. — As  a  color  in  Liquor 
Carmini,  Trocbisci  Phcnolphthaleini 

N.  P.  Prep. — Iodoformum  Aromatisa- 
t u in.  Oleum  Ricini  Aromaticum 

N.  P.  Prep. — Pasta  Dextrinata,  Stili 
Acidi   Salicylici   Dilubiles 

N.  P.  Prep.— Elixir  (llycerophospba- 
tum  Compositum 

.V.  P.  1'rep. — Elixir  Ferri  Hypophos- 
phltis. Elixir  Hypophosphltumet 
Ferri,  Liquor  Ferri  Hypophos- 
phltis. Liquor  Hypophosphitum 
Compositus,  Syrupus  Ferri  Hy- 
pophosphltis, Syrupus  Hypophos- 
phitum Compositus 

N.  F.  Prep.— Elixir  Ferri  Lactatls. 
Syrupus  Calcii  Lactophosphatls 
et  Ferri.  Syrupua  Ferri  Lacto- 
phosphatls 
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Official  Name 


Chemical 
Composition 


Officialpreparations.  The  heavy  typo 
Uses  and  Doses  I     indicates    that  the  chemical  is  an 
active  medicinal  ingredient 


Ferri  Pyrophosphas 

Kaolinum 

Lithii  Salicylas 
Magnesii  Chloridum 

Mangani  Citras  Solubilis 


Glycerophosphas 

Solubilis 
Hypophosphis 


Sulphas 

Pix  Lithanthracis 
Plumbi  Carbonas 

Iodidum 

Oxidum  Rubrum 

Potassii  Chloridum 


Sulphas 
Quinidina 


Quininte  Glycero- 
phosphas 


Hypophosphis 


Valeras 


Strontii  Carbonas 

Strychninae  Glycero- 
phosphas 


Valeras 


LiC7H503 
MgCI2+6H20 


Mn3 
(C6H507)2 

Mn3C3H7P06 

Mn(PH202)2 
+H20 


MnS04 


Pbl3 

Pb2Pb04 

KC1 

K2S04 
C2oH2402N2 


(C2oH2402 
N2)2P04H2 
(C3H702)  + 
4H20 

C2oH2402N2 
HPH202-t- 
2H20 

C2oH2402N2 
HC5H902 
+H20 

SrC03 

(C2iH2202 
N2)2P04H2 
(C3H702)  + 
6H20 

C2iH2202N2. 
HC5H902 


Tonic;  gr.  iv 
(0.25  Gm.) 

Used  in  Cata- 
plasma  of  Ka- 
olin 

Antirheumatic; 
gr.  xv  (1  Gm.) 

Cathartic;  pur- 
gative; 3  ss  (15 
Gm.) 

Astringent, 
tonic;     gr.    iii 
(0.2  Gm.) 

Nerve  tonic;  gr. 
iii  (0.2  Gm.) 

Hematinic,  al- 
terative; gr.  iii 
(0.2  Gm.) 

Tonic,  styptic, 
cathartic;  gr. 
iii  (0.2  Gm.) 

Externally 

Sedative,  astrin 
gent 

Discutient, 
alterative 

Astringent, 
sedative 

Antiarthritic 


Laxative,  purga- 
tive; gr.  xv  (1 
Gm.) 

Antiperiodic, 
antipyretic; 
gr.  xv  (1  Gm.) 

Tonic,  anti- 
periodic;   gr. 
iss-xv     (0.1-1 
Gm.) 

Tonic,  anti- 
periodic;   gr. 
iss-xv     (0.1-1 
Gm.) 

Tonic,  anti- 
malarial;   gr. 
iss-xv     (0.1-1 
Gm.) 

Making  other 
strontium  salt 

Tonic,     stom- 
achic,   cardiac 
stimulant;  gr. 
V«o  (0.0015 
Gm.) 

Tonic,     cardiac 
stimulant;   gr. 
V*o  (0.0015 
Gm.) 


iV.  F.  Prep.— Elixir  Pyrophosphate. 

Elixir    Pyrophosphate,  Qulnlnie 

et  Strychnin* 
A\  F.  Prep. — Cataplasma  Kaolin! 


N.  F.  Prep— Elixir  Lithii  Salicylate 

N.  F.  Prep. — Liquor  Hydrastinae 
Compositus 

N.F.  Prep. —Liquor  Ferrl  Peptonatl 
et  Mangani 

Ar.  F.  Prep. — Elixir  Glycerophospha- 
tum  Compositum 

Ar.  F.  Prep. — Liquor  Hypophosphl- 
tum  Compositus,  Syrupus  Hypo- 
phosphitum  Compositus 

A\  F.Prep. — Syrupus  Ferri  et  Man- 
gani  Iodidi 

N.  F.  Prep. — Liquor  Picis  Carbonls 
N.  F.  Prep. — Liquor   Gutts   Percha) 

N.  F.  Prep. — Ungoentum  Plumbi 
Iodidi 

N.  F.  Prep. — Emplastrum  Fuscum 
Camphoratum 

N.  F.  Prep. — Liquor  Hydrastlnat 
Compositus,  Sal  Kissingense  Fac- 
titium,  Sal  Kissingense  Factitium 
Effervescens 

A'.  F.  Prep. — Sal  Carolinum  Facti- 
tium, Sal  Carolinum  Factitium 
Effervescens 

N.  F.  Prep. — Syrupus  Quinidina 


N.   F.  Prep—  Elixir    Glycerophos- 
phatum  Compositum 


X. F.Prep. — Elixir  Hypophosphitum 
Compositus 


Ar.  F.  Prep— Elixir  Quininae  Valara- 
tis  et  Strychninae 


AT.  F.  Prep. — Elixir  Formatum  Com- 
positum 

N.  F.  Prep.— Elixir  Olycerophos- 
phatum  Compositum 


A*.    F.     Prep— Elixir      Strychnine 
Valeratis 
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PART  IV 


ORGANIC  SUBSTANCES 


INTRODUCTORY 

THE  view  formerly  held  by  chemists,  that  vegetable  and  ani- 
mal substances  owed  their  peculiar  chemical  and  physical 
properties  exclusively  to  the  mysterious  action  of  life,  was 
seriously  affected  by  the  labors  of  such  chemists  as  Wohler,  in 
1828,  and  Kolbe  and  Frankland,  in  1847,  who  succeeded  in  producing 
synthetically  a  number  of  compounds  from  mineral  substances. 
These  so-called  artifical  bodies  were  proved  to  be  identical  in  chemi- 
cal composition  and  physical  properties  with  those  obtained  from 
nature,  and'the  subsequent  discovery  of  many  others  has  necessitated 
a  change  in  the  definition  of  the  term  organic  chemistry.  This  no 
longer  means  the  study  of  substances  produced  through  living  organ- 
isms, but,  as  all  organic  bodies  have  been  found  upon  analysis  to 
contain  carbon  (generally  associated  with  hydrogen,  and  often  with 
oxygen  and  nitrogen),  the  most  acceptable  definition  is  that  organic 
chemistry  is  the  science  which  treats  of  the  carbon  compounds. 

The  plan  of  this  work  will  not  admit  of  the  acceptance  of  the  latest 
systems  of  classification  which  have  been  advanced,  for,  notwith- 
standing the  ingenious  skill  which  is  clearly  perceptible  in  many  of 
the  groupings,  they  are  not  well  adapted  for  the  study  of  the  carbon 
compounds  from  a  pharmaceutical  point  of  view.  The  groups  which 
are  characterized  in  modern  organic  chemistry  as  alcohols,  ethers, 
esters,  aldehydes,  ketones,  amines,  and  amides,  etc.,  necessarily 
bring  together  many  substances  used  in  the  materia  medica  which 
possess  few  pharmaceutical  or  medical  analogies.  For  instance,  glyc- 
erin, mannite,  and  cholesterin  are  properly  regarded  as  alcohols,  and 
they  would  have  to  be  grouped  together,  notwithstanding  their  physi- 
cal dissimilarities.  The  same  classification  would  compel  the  con- 
sideration of  such  an  incongruous  pharmaceutical  group  as  spirit  of 
nitrous  ether,  stearin,  and  beeswax  under  the  head  of  esters. 

It  must  not  be  understood  that  the  present  methods  of  grouping 
the  carbon  atoms  is  not  of  great  value  in  .studying  chemistry  from  a 
purely  chemical  standpoint.  Indeed,  with  the  enormous  advances 
which  have  been  made  in  theoretical  chemistry  within  the  last  half- 
century,  it  would  be  impossible  to  reject  the  results  upon  which  the 
present  system  of  classification  rests. 

In  the  following  pages  tin-  carbon  compounds  are  considered  in  the 
usual  groups  only  when  the  substances  composing  them  have  similar 
chemical  and  physical  properties.  The  opining  chapters  are  devoted 
to  lignin  and  its  derivatives;  then  its  isomer,  starch,  and  the  allied 
products,  gums,  mucilages,  etc.;  then  the  sugars  and  the  products 
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derived  from  them  as  the  result  of  decomposition  and  fermentation, 
alcohol,  ether,  etc.,  including  the  various  synthetic  products  which 
are  derived  from  organic  bases  or  acids.  Following  these  the  acid 
saccharine  fruits,  with  the  important  acids  which  they  contain,  are 
considered,  and  then  the  products  obtained  from  them  and  from  other 
plants;  i.  e.,  the  volatile  oils.  Oleoresins,  resins,  gum-resins,  and  bal- 
sams naturally  succeed  these,  and  then  the  classification  is  based  upon 
the  prominent  constitutents  which  are  found  in  the  substances,  astrin- 
gents, cathartics,  etc.,  being  all  grouped  together.  Drugs  containing 
alkaloids  are  among  the  last  groups  of  carbon  compounds.  The  alka- 
loids are  highly  organized,  and  most  of  them  are  powerful  poisons. 
This  plan  thus  begins  with  elementary  substances,  like  lignin,  starch, 
and  gum,  and  leads  by  regular  progression  to  the  most  powerful  com- 
pounds in  the  materia  medica,  the  alkaloids. 

A  sharp  distinction  is  made  between  the  U.  S.  P.  and  N.  F.  drugs  and 
preparations,  the  latter  always  following  the  former.  Many  unofficial 
drugs  and  preparations  are  also  included,  and  the  arrangement  enables 
the  student  to  distinguish  the  more  important  compounds  at  a  glance, 
and  they  can  be  studied  together  or  separately,  at  will. 


CHAPTER    XLIX 

THE  CELLULOSE  GROUP 

Cellulose.     (C6H1005)n 

Cellulose. — The  woody  fibre  of  plants,  which  forms  the  skeleton 
or  framework  for  the  vegetable  tissues,  is  termed  cellulose,  or  cellulin. 
During  the  natural  growth  of  the  plant,  the  walls  of  the  cells  become 
filled  with  various  principles,  coloring  matter,  resins,  salts  of  various 
kinds,  etc.,  and  these  give  to  the  plant  physical  properties  which  ren- 
der it  useful  in  medicine.  Pharmacy  teaches  the  various  methods  of 
extracting  the  valuable  principles  from  plants.  Cellulose  constitutes 
the  greater  part  of  the  inert  residues  (see  Percolation). 

The  term  lignin  was  formerly  applied  to  cellulose;  indeed,  three 
words,  lignin,  cellulin,  and  cellulose,  were  used  synonymously;  a  dis- 
tinction, however,  is  sometimes  made,  the  substances  which  are  found 
adhering  to  the  cellulose  skeleton  of  plants  and  vegetable  tissues  being 
called  lignin.  The  latter  is  less  digestible  than  cellulose,  and  it  is 
believed  by  Payen  and  others  to  vary  from  it  somewhat  in  chemical 
composition.  Fungin,  from  fungi,  hordein,  from  barley,  medullin, 
from  the  pith  of  various  plants,  pollenin,  from  pollen  granules,  are 
mixed  and  special  forms  of  cellulose. 

Cellulose  is  seen  in  a  pure  form  in  raw  cotton,  the  hairs  of  the  seed 
of  various  species  of  Gossypium,  and  in  many  other  vegetable  products. 
It  is  the  most  useful  and  valuable  substance  obtained  from  plants; 
fabrics  like  cotton,  linen,  or  hemp  goods  are  made  on  an  immense 
scale  from  cellulose.  When  pure,  cellulose  is  white,  translucent,  unal- 
terable in  the  air,  and  has  the  specific  gravity  of  1.5.  It  is  insoluble 
in  water,  alcohol,  ether,  petroleum  benzin,  and  oils,  but  is  soluble  in 
concentrated  zinc  chloride  solution,  and  in  an  ammoniacal  solution 
of  copper  oxide,  and  this  latter  fact  has  been  taken  advantage  of  to 
form  many  useful  articles  by  partially  dissolving  a  woven  cotton 
material  and  rolling  or  pressing  it  into  any  desired  shape.  In  the 
preparation  of  artificial  silk,  a  gelatinous  hydrocclhdose  is  precipitated 
from  an  ammoniacal  copper  oxide  solution  by  acid,  alkali  salts  or 
sugar  solutions,  this  hydrocellulose  is  then  redissolyed  in  a  mixture 
of  caustic  soda  and  carbon  disulphide,  and  reprecipitated,  in  a  gelat- 
inous state,  by  salts,  the  precipitate  being  forced  through  minute 
perforations  to  form  filaments  which  are  spun  into  thread.  By  an- 
other method  a  substance  known  as  viscose,  which  is  sodium-cellulose 
thiocarbonate,  is  prepared  by  treating  cellulose  with  strong  alkali, 
macerating  the  mercerized  cellulose  so  produced  in  benzin  and  carbon 
disulphide  and  then  treating  with  10  per  cent,  alcoholic  sulphuric 
acid.  The  resulting  gelatinous  mass  is  then  formed  into  threads  or 
sheets  or  moulded  into  other  shapes,  such  as  bottle  caps.  When 
cellulose  is  treated  with  strong  sulphuric  acid  or  phosphoric  acid,  it 
is  converted  into  dextrin.  If  the  mixture  be  diluted  with  water  and 
heated,  glucose  is  produced.  If  cellulose  in  the  form  of  unsized  paper 
is  passed  through  a  mixture  made  from  two  parts  of  sulphuric  acid  of 
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specific  gravity  1.840  and  one  part  of  water  (both  by  measure),  and  the 
whole  cooled  to  15°  C.  (59°  F.),  the  valuable  product  known  as  parch- 
ment paper  is  produced,  amyloids  being  formed.  The  strips  of  paper 
should  be  well  washed  by  passing  them  through  a  dilute  solution  of  am- 
monia and  water.  This  paper  is  useful  as  a  dialyzing  medium;  it 
forms,  when  perfect,  the  best  septum  (see  Dialysis) .  When  cellulose  is 
treated  with  nitric  acid,  pyroxylin,  or  gun  cotton,  is  produced. 

QOSSYPIUM  PURIFICATUM.  U.S.     Purified  Cotton 
[Gossyp.  Purif. — Absorbent  Cotton] 

The  hairs  of  the  seed  from  one  or  more  of  the  cultivated  varieties  of 
Gossypium  herbaceum  Linne  (Fam.  Malvaceae),  freed  from  adhering 
impurities  and  linters  and  deprived  of  fatty  matter. 

Purified  cotton  wool  is  cellulose  in  one  of  its  purest  forms.  For  a 
long  time  one  of  the  most  important  uses  of  this  valuable  staple,  that 
of  an  absorbent  and  substitute  for  sponge,  was  neglected,  because  a 
trace  of  fatty  matter  was  permitted  to  remain,  which  coated  the  fila- 
ments and  prevented  them  from  absorbing  liquids  freely  and  uni- 
formly. The  so-called  absorbent  cotton  of  commerce  was  introduced, 
and  it  soon  became  an  important  product.  This  is  cotton  freed  from 
the  trace  of  fatty  matter  by  boiling  it  in  a  weak  alkaline  solution, 
rinsing  it  in  a  weak  solution  of  chlorinated  lime  to  whiten  it,  dipping 
it  into  a  very  dilute  solution  of  hydrochloric  acid,  and  then  thoroughly 
rinsing  it  with  pure  water;  the  cotton,  having  been  thoroughly  dried, 
is  then  carded.    The  loss  is  about  10  per  cent. 

Official  Description. — White,  soft,  fine  filaments,  appearing  under  the  microscope  as 
hollow,  flattened  and  twisted  bands,  spirally  striate,  and  slightly  thickened  at  the  edges. 

Odor  and  Taste. — Inodorous  and  almost  tasteless. 

Solubility. — Insoluble  in  ordinary  solvents,  but  soluble  in  an  ammonia  solution  of 
cupric  oxide. 

Impurities  and  Tests  for  Impurities. — When  Purified  Cotton,  previously  compressed 
in  the  hand,  is  thrown  on  the  surface  of  cold  water,  it  readily  absorbs  the  latter  and  sinks. 

Incinerate  5  Gm.  of  Purified  Cotton;  not  more  than  0.2  per  cent,  of  ash  remains. 

Alkali  or  Acid. — Thoroughly  saturate  about  10  Gm.  of  Purified  Cotton  with  100  mils 
of  distilled  water,  then  with  the  aid  of  a  glass  rod  press  out  two  portions  of  the  water, 
25  mils  each,  into  white  porcelain  dishes.  Add  to  one  portion  3  drops  of  phenolphtha- 
lein  T.S.  and  to  the  other  portion  1  drop  of  methyl  orange  T.S.;  no  pink  color  develops 
in  either  portion. 

Falty  Matter. — Extract  5  Gm.  of  Purified  Cotton,  tightly  packed  in  a  narrow  percola- 
tor, with  ether,  until  the  percolate  measures  20  mils,  and  evaporate  this  to  dryness; 
the  residue  does  not  exceed  0.6  per  cent. 

Dyes. — Extract  10  Gm.  of  Purified  Cotton,  in  a  narrow  percolator,  with  alcohol,  until 
the  percolate  measures  100  mils.  When  observed  downward  through  a  column  20  cm. 
in  depth,  the  percolate  may  show  a  yellowish  color,  but  no  blue  or  green  tint. 

Resins  and  Soap. — On  evaporating  this  percolate  to  dryness,  the  weight  of  the  residue 
does  not  exceed  0.5  per  cent. 

N.  F.  Preparation. — Gossypium  Stypticum. 

Uses. — Cellulose  is  employed  in  the  form  of  filtering  paper,  in  mus- 
lin and  cotton  cloth  strainers,  for  surgical  bandages,  paper,  lint,  vie 
Purified  cotton  is  used  in  funnels  for  straining,  in  percolators  for  con- 
trolling the  flow  of  the  percolate,  and  for  many  other  purposes. 

GOSSYPIUM  STYPTICUM.      N.  F 
[Gossyp.  Stypt.] 

Purif  leu  Cotton 

Solution  of  Ferric  Chloride 

Olycerln 

Water 


Styptic 

Cotton 

Metric 

Old  form 

100  0m. 

4  o«.  nv. 

80  mils 

3  fl.  o*.       3S  min. 

16  mils 

806  min. 

225  mils 

10  fl.  oi. 
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Mix  the  solution  of  ferric  chloride,  glycerin  and  water,  immerse  the 
purified  cotton  in  this  solution,  and  allow  it  to  remain  one  hour. 
Then  remove  it,  press  it  until  it  has  been  brought  to  a  weight  of  300 
Gm.  [old  form  12  oz.  av.]  and  spread  it  out  in  thin  layers,  in  a  warm 
place  protected  from  dust  and  light.  When  dry  transfer  it  to  well- 
closed  glass  containers. 

Uses. — It  is  used  as  a  hemostatic,  being  applied  to  wounds. 


Products  Resulting  from  the  Decomposition  of  Cellulose 

Under  this  head  will  be  included — 1.  The  preparations  made  by 
decomposing  cellulose  or  lignin  by  the  action  of  acids  or  alkalies. 
2.  Those  made  by  destructive  distillation. 

Pyroxylin  is  placed  in  the  first  class,  primarily  because  of  its  im- 
portance in  pharmacy,  medicine,  and  the  arts. 


PYROXYLINUM.      U.  S.     Pyroxylin 
[Pyroxylin. — Soluble  Gun  Cotton] 

A  product  obtained  by  the  action  of  a  mixture  of  nitric  and  sul- 
phuric acids  on  cotton  and  consisting  chiefly  of  cellulose  tetranitrate 
[Ci2Hi6(ONO2)4O6+504.17].  Preserve  it  in  cartons,  packed  loosely, 
and  protected  from  light  and  moisture. 

Preparation. — The  process  official  in  the  U.  S.  P.  1890  was  as  follows: 

Metric  Old  form 

Purifed  Cotton 1 00  Gm.                          J^  oz.  av. 

Nitric  Acid 1 400  mils                       7      fl.  oz. 

Sulphuric  Acid 2200  mils                      11      fl.  oz. 

Alcohol, 

Ether, 

Water,  each,  a  sufficient  quantity. 

Mix  the  acids  gradually  in  a  glass  or  porcelain  vessel,  and,  when 
the  temperature  of  the  mixture  has  fallen  to  32°  C.  (89.6°F.),  add  the 
purified  cotton.  By  means  of  a  glass  rod  imbue  it  thoroughly  with 
the  acids,  and  allow  it  to  macerate,  until  a  sample  of  it,  taken  out, 
thoroughly  washed  with  a  large  quantity  of  water,  and  subsequently 
with  alcohol,  and  pressed,  is  found  to  be  soluble  in  a  mixture  of  1 
volume  of  alcohol  and  3  volumes  of  ether.  Then  remove  the  cotton 
from  the  acids,  transfer  it  to  a  larger  vessel,  and  wash  it,  first,  with 
cold  water,  until  the  washings  cease  to  have  an  acid  taste,  and  then 
with  boiling  water,  until  they  cease  to  redden  blue  litmus  paper. 
Finally,  drain  the  Pyroxylin  on  filter  paper,  and  dry  it  in  small, 
detached  pellets,  by  means  of  a  water  bath  or  steam  bath  at  a  tempera- 
ture not  exceeding  (i()°  C.   (140°  F.). 

Shobein  first  pointed  out  the  fact  that  nitric  acid  acta  on  cotton 
and  produces  B  soluble  compound.  It  was  subsequently  proved  that 
this  substance,  pyroxylin,  or  gun  cotton,  belongs  to  a  series  of  closely 
related  nitrocompounds  in  which  the  nitric  acid  radical  replaces  the 
hydroxyl  of  the  cellulose  formula.    This    is  usually  indicated  as  tak- 
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ing  the  double  formula  for  cellulose  Ci2H2oOi0  with  the  displacement 
of  the  HO,  thus: 


6HNO3  +  C12H20O10 

Nitric  Acid  Cellulose 

5HN03  +  Ci2H20O10 

Nitric  Acid  Cellulose 

4HN03  +  C12H20010 

Nitric  Acid  Cellulose 

3HN03  +  C12H20O10 

Nitric  Acid  Cellulose 

2HN03  +  C12H20O10 

Nitric  Acid  Cellulose 


C12H1404(N03)6  +  6H20 

Cellulose  hexanitrate  Water 

C12H1505(N03)5  +  5H20 

Cellulose  pentanitrate  Water 

C12H1606(N03)4  +  4H20 

Cellulose  tetranitrate  Water 

C12H1707(N03)3  +  3H20 

Cellulose  trinitrate  Water 

C12H1808(N03)2  +  2H20 

Cellulose  dinitrate  Water 


Intermediate  nitro-celluloses  have  also  been  prepared,  Vieille  hav- 
ing made  at  least  eight  different  forms  which  suggested  the  possi- 
bility of  double  the  cellulose  formula  shown  above,  but,  today  it  is 
thought  that  these  differences  are  due  to  mechanical  mixtures  of  the 
various  nitrocelluloses. 

The  soluble  pyroxylin  used  in  preparing  collodion  is  a  varying  mixt- 
ure of  the  di-,  tri-,  tetra-,  and  penta-nitrates,  but  mainly  tetranitrate. 
The  hexanitrate  is  the  true  explosive  gun  cotton,  and  is  insoluble  in 
ether,  alcohol,  acetone,  or  water. 

Official  Description. — A  yellowish-white,  matted  mass  of  filaments,  resembling  raw 
cotton  in  appearance,  harsh  to  the  touch;  exceedingly  inflammable,  burning,  when 
unconfined,  very  rapidly  and  with  a  luminous  flame;  less  explosive  than  cellulose  hex- 
anitrate. 

When  kept  in  well-closed  bottles  and  exposed  to  the  light,  it  is  decomposed  with  the 
evolution  of  nitrous  vapors,  leaving  a  carbonaceous  residue. 

Solubility. — Slowly  but  completely  soluble  in  25  parts  of  a  mixture  of  3  volumes  of 
ether  and  1  volume  of  alcohol.  Soluble  in  acetone  and  in  glacial  acetic  acid  and  pre- 
cipitated from  these  solutions  on  the  addition  of  water. 

Impurities  and  Tests  for  Impurities. — Saturate  0.5  Gm.  of  Pyroxylin  with  alcohol 
in  a  dish  placed  in  cold  water  and  then  ignite  the  Pyroxylin  at  the  top.  When  com- 
bustion is  completed  and  the  dish  heated  to  redness,  not  more  than  0.3  per  cent,  of  ash 
remains. 

Soluble  Impurities. — Stir  1  Gm.  of  Pyroxylin  with  20  mils  of  distilled  water;  the  latter 
does  not  acquire  an  acid  reaction,  and  on  evaporating  10  mils  of  the  filtered  liquid  to 
dryness  on  a  water  bath,  not  more  than  0.0015  Gm.  of  residue  remains. 

U.  S.  P.  Preparation. — Collodium,  and,  from  Collodion,  the  several  medicated 
Collodions  are  prepared  (see  pages  427-429). 

Uses. — Pyroxylin  has  been  used  very  largely  by  photographers  for 
producing  the  basis  of  the  sensitized  film  upon  which  impressions  are 
made.  It  is  now  replaced  to  a  great  extent  by  gelatin.  The  composi- 
tion known  as  celluloid,  which  is  employed  so  largely  for  useful  and 
ornamental  articles,  is  made  from  pyroxylin,  camphor,  and  coloring 
matter  heated  together  and  powerfuly  pressed  into  appropriate  moulds. 
Pharmaceutically,  pyroxylin  is  used  in  collodions  (see  page  427). 


ACIDUM  OXALICUM.     Oxalic  Acid 

H2C2044-2H20  =  126.05 

This  acid  was  omitted  from  the  alphabetical  list  of  chemical  sub- 
stances in  the  U.  S.  Pharmacopoeia;  it  is  found,  however,  among  the 
official  reagents  (see  Chapter  LXII). 
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Preparation. — Oxalic  acid  is  frequently  found  in  plants  in  the  form 
of  the  oxalates  of  potassium  and  calcium.  It  may  be  made  by  acting 
on  cellulose,  sugar,  or  starch  with  nitric  acid,  with  the  aid  of  heat, 
and  is  prepared  on  a  commercial  scale  by  heating  dried  sawdust  with 
a  mixture  of  two  molecules  of  caustic  soda  and  one  molecule  of  caustic 
potash.  The  mixture  of  caustic  alkalies  and  sawdust  is  made  in  a 
thick  paste,  and  then  heated  for  several  hours  in  vacuo  to  a  tempera- 
ture of  180°  C.  (356°  F.).  The  gray  mass  is  then  washed  with  sodium 
carbonate,  whereby  the  potash  is  removed  as  carbonate,  the  less  sol- 
uble sodium  oxalate  remaining.  This  is  converted  into  calcium  oxa- 
late by  milk  of  lime,  and  the  calcium  salt  is  then  decomposed  with 
sulphuric  acid.  The  impure  oxalic  acid  is  then  purified  by  recrys- 
tallization. 

It  is  also  prepared  on  a  large  scale  by  heating  a  mixture  of  potas- 
sium formate  with  a  little  potassium  oxalate  and  a  slight  excess  of 
alkali.  The  oxalate  so  obtained  is  liberated  by  the  addition  of  sul- 
.phuric  acid. 

It  occurs  in  small,  colorless  clino-rhombic  crystals,  which  are  odor- 
less and  have  a  very  sour  taste;  it  is  slightly  efflorescent  in  dry  air, 
fusible  at  98°  C.  (208.4°  F.),  and  entirely  volatile  at  a  red  heat. 

The  crystals  should  dissolve  in  ten  parts  of  distilled  water  at  25° 
C.  (77°  F.).  It  is  soluble  in  4.5  parts  of  absolute  alcohol,  and  in  2.5 
parts  of  alcohol,  and  is  almost  insoluble  in  ether,  chloroform,  benzene, 
and  petroleum  benzin.  It  fuses  in  its  water  of  hydration  at  98°  C. 
(208.4°  F.),  although  continued  exposure  to  a  heat  of  60°  to  70°  C. 
(140°  to  158°  F.)  will  render  it  perfectly  anhydrous.  Solutions  of 
oxalic  acid  at  100°  C.  (212°  F.)  lose  acid  by  sublimation,  and  at  157° 
C.  (314.6°  F.)  it  sublimes  rapidly.  If  the  heat  rises  to  160°  C.  (320° 
F.),  much  loss  of  acid  occurs.     (See  Reagents,  Chapter  LXII.) 

It  combines  with  salifiable  bases,  and  forms  salts  called  oxalates. 
The  most  important  of  these  are  the  three  potassium  salts — oxalate, 
binoxalate,  and  quadroxalate  (acid  potassium  oxalate  plus  free  oxalic 
acid),  ammonium  oxalate  (used  as  a  test),  and  calcium  oxalate.  The 
binoxalate  and  quadroxalate,  both  popularly  called  salt  of  sorrel  or 
essential  salt  of  lemons,  are  employed  for  removing  iron  stains  from 
linen,  and  act  by  their  excess  of  acid,  which  forms  a  soluble  salt  with 
the  ferric  oxide  constituting  the  stain. 

This  acid  in  solution  combines  readily  with  lime,  and  forms  with  it 
an  insoluble  white  precipitate  consisting  of  calcium  oxalate,  which  is 
insoluble  in  an  excess  of  oxalic  or  acetic  acid,  but  is  dissolved  by  dilute 
hydrochloric  acid. 

Uses. — This  acid  was  used  in  the  U.  S.  P.  VIII  in  volumetric  esti- 
mation for  establishing  a  standard  for  volumetric  solutions,  since  a  pure 
acid  may  be  easily  obtained  and  a  definite  quantity  weighed.  It  is 
.unions  the  test  solutions  :ind  volumetric  solutions  of  the  U.S.  Phar- 
macopoeia IX.  It,  is  not,  however,  us  Largely  used  as  in  former  Phar- 
macopoeias,  due  to  the  tendency  of  the  solution  to  crystallize  at  the 
delivery  point  of  the  burette  and  cause  errors  through  the  crystals 
falling  into  the  solution  which  is  being  tested. 

The  besl  antidote  to  poisoning  by  oxalic  acid  is  a  paste  made  by 
mixing  prepared  chalk  or  powdered  chalk  with  water  or  lime  water; 
it  must  be  administered   promptly  and  freely. 
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Products  Resulting  from  the  Destructive  Distillation  of  Cellulose 

and   Lignin 

When  wood  is  distilled  in  close  vessels  many  products  are  obtained. 
These  vary  with  the  kind  of  wood  used,  the  care  used  in  the  distilla- 
tion, and  the  temperature  at  which  the  distillation  is  effected.  When 
dry  hard  woods  (oak,  walnut,  or  beech)  are  distilled,  about  25  per 
cent,  of  charcoal  is  obtained;  the  liquid  portion  amounts  to  about  53 
per  cent.,  while  the  remainder,  22  per  cent.,  is  represented  by  waste 
products,  principally  uncondensible  gases,  carbon  dioxide,  carbon 
monoxide,  etc.  The  principal  solid,  liquid,  and  gaseous  products  are 
shown  by  the  following  list: 

Solids. — Charcoal,  inorganic  salts,  etc.  Liquids. — 1.  Aqueous 
liquid,  containing  acetic,  formic,  butyric,  crotonic,  capronic,  propionic 
acids,  acetone,  methyl  alcohol,  furfurol,  methylamine,  pyrocatechin, 
and  some  small  quantities  of  empyreumatic  oils  and  resins.  2.  Tarry 
liquid,  containing  toluol,  xylol,  cumol,  methol,  mesitylene,  pseudocumol , 
phenol,  cresol,  guaiacol,  creosol,  phhrol,  and  methylcreosol,  naphthalene, 
paraffin,  pyrene,  chrysene,  retene,  mesit.  Gases. — Carbon  dioxide,  car- 
bon monoxide,  marsh-gas,  acetylene,  ethylene,  propene,  and  others.  The 
most  important  products  are  charcoal,  tar,  acetic  acid,  acetone, 
methyl  alcohol,  and  creosote.  Of  these,  charcoal  has  been  consid- 
ered on  page  703. 


ACIDUM  ACETICUM.  U.  S.     Acetic  Acid 
[Acid.  Acet.] 

An  aqueous  solution  containing  not  less  than  36  per  cent,  nor  more 
than  37  per  cent,  of  C2H402  or  CH3.COOH  (60.03). 

Preparation. — The  best  acetic  acid  for  pharmaceutical  and  medical 
uses  is  now  made  by  subjecting  oak  wood,  cut  into  small  billets,  to  a 
carefully  regulated  heat,  the  temperature  being  much  less  than  that 
necessary  to  produce  charcoal.  The  distilled  aqueous  liquid  (pyro- 
ligneous  acid)  is  treated  with  soda  ash  and  the  resulting  sodium  acetate 
decomposed  by  sulphuric  acid  and  the  acetic  acid  recovered  by  distilla- 
tion. The  advantages  are  that  the  production  of  the  empyreumatic 
substances,  which  constitute  the  most  objectionable  impurities  in  the 
commercial  acid,  is  largely  curtailed,  the  process  being  at  the  same  time 
more  economical,  as  the  residue  of  slightly  darkened  wood  is  more 
valuable  than  the  completely  charred  carbon  left  by  the  ordinary 
process  (see  U.  S.  Dispensatory). 

Acetic  acid  is  also  made  by  distilling  vinegar,  a  liquid  made  by  the 
oxidation  of  dilute  alcoholic  liquids,  such  as  cider,  wine,  etc.  In 
Germany  acetic  acid  is  made  by  mixing  alcohol  with  water  in  the 
proportion  of  eight  parts  of  the  former  to  ninety-two  parts  of  the 
latter,  and  then  pouring  it  upon  beech  wood  shavings,  so  that  as  it 
trickles  through  it  is  oxidized  by  the  action  of  the  air.  Aldehyde 
is  an  intermediate  product.  This  "  quick  vinegar  "  process  is  now 
extensively  used  in  the  United  States. 
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C2H60  +  0  =  C2H40  +  H20 

Alcohol       Oxygen     Aldehyde  Water 

C2H40  +  O  =  C2H402 

Aldehyde     Oxygen    Acetic  Acid 

or 
C2H60  4-  02  =  C2H402  +  H20 

Alcohol        Oxygen     Acetic  Acid         Water 

Various  strengths  of  acetic  acid  are  found  in  commerce? — the  official 
acid  (36  to  37  per  cent.),  which  has  the  sp.  gr.  1.045  at  25°  C.  (77°  F.), 
stronger  acids  of  60  or  80  per  cent,  strengths,  which  may  be  used  econom- 
ically for  making  the  weaker  acid,  and  also  the  No.  8  acid,  as  it  is 
called  (30  per  cent.),  which  is  still  used;  the  latter  has  the  sp.  gr.  1.038 
at  25°  C.  (77°  F.),  and  is  weaker  than  the  official  acid.  It  is  termed 
"  No.  8  "  because  it  was  formerly  used  in  the  proportion  of  one  part 
in  eight  to  make  the  ordinary  diluted  acetic  acid,  or  distilled  vinegar. 
The  salts  of  acetic  acid  are  termed  acetates;  they  are  all  soluble  in 
water,  and  may  be  recognized  by  heating  with  sulphuric  acid,  when 
the  odor  of  acetic  acid  will  be  developed;  a  neutral  solution  of  an 
acetate  is  colored  deep  red  by  a  solution  of  ferric  chloride,  and,  if 
the  mixture  is  boiled,  a  brownish-red  oxyacetate  is  precipitated. 


Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — A  strong,  characteristic,  vinegar-like  odor,  a  sharply 
arid  taste,  and  a  strongly  acid  reaction. 

Miscibility. — Acetic  Acid  is  miscible  with  water  or  alcohol. 

Specific  Gravity.— About  1.045  at  25°  C.  (77°F.). 

Tests  for  Identity. — Add  sufficient  ammonia  water  to  Acetic  Acid  to  neutralize  it  or 
to  leave  the  Acid  in  slight  excess,  and  then  add  ferric  chloride  T.  S. ;  a  blood-red  color 
develops  which  is  discharged  by  strongly  acidulating  the  liquid  with  sulphuric  acid. 

Impurities  and  Tests  for  Impurities. — Evaporate  20  mils  of  Acetic  Acid  to  dryness 
on  a  water  bath;  not  more  than  0.002  Gm.  of  residue  remains. 

Heavy  Metals. — Acetic  Acid  diluted  with  20  volumes  of  distilled  water  does  not  respond 
to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Sulphuric  Acid. — Separate  portions  of  1  mil  of  each  Acetic  Acid,  diluted  with  10  vol- 
umes of  distilled  water,  show  no  turbidity  on  the  addition  of  a  few  drops  of  barium 
chloride  T.S. 

Hydrochloric  Acid. — Nor  any  opalescence  with  a  few  drops  of  silver  nitrate  T.S. 

Formic  or  Sulphurous  Acid. — Supersaturate  5  mils  of  the  Acid  with  10  mils  of  ammonia 
water,  add  6  mils  of  tenth-normal  silver  nitrate  V.S.  and  boil  the  solution  for  One  or 
two  minutes;  no  dark  deposit  is  produced. 

EmpyreumaHc  Substances. — Dilute  4  mils  of  the  Acid,  in  a  glass-stoppered  bottle 

w  i I  h  20  mils  of  distilled  water  and  add  0.5  mil  of  tenth-normal  potassium  permanganate 
V.S.  The  pink  lint  is  not  changed  to  brown  at  once,  and  does  not  become  entirely 
brown  or  free  from  pinkish-brown  in  less  I  han  half  a  minute. 

Assay.  Pouraboul  8  mils  of  Antic  Acid  into  a  tared  flask,  stopper  and  weigh  accu- 
rately, dilute  with  50  mils  of  distilled  water,  ami  titrate  with  normal  potassium  hvdr>>\- 
id(  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows  not  less  than  36  per  cent, 
nor  more  than  37  per  cent,  of  CgH«Oa.  Each  mil  of  normal  potassium  hydroxide  V.S. 
u  ed  corresponds  to  0.06003  Gm.  of  <  L!ll  i<  >o.    Each  mam  me  of  Acetic  Acid  corresponds 

to  in, t   Lett  than  6.00  mils  nor  more  than  6.16  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations.  — Acidum  Aoeticum  Dflutum;  Syrupus  Ipecacuanha. 
N.  F.  Preparations.—  Acetum  Aromaticum;  Linirnenturn  Terebinthinse  Aoeti- 

cum;  Liquor  Alumini  Subaoetatis;  Synipus  Sanguinai  m. 

Uses. — Acetic  acid  is  used  in  pharmacy  as  a  solvent  and  menstruum, 
and  f<>r  making  the  diluted  acetic  acid. 


THE  CELLULOSE  GROUP  987 

ACIDUM  ACETICUM  DILUTUM.     U.  S.      Diluted  Acetic  Acid 
[Acid.  Acet.  Dil.] 

An  aqueous  solution  containing  not  less  than  5.7  nor  more  than  6.3 
per  cent,  of  C2H402  or  CH3.COOH  (60.03). 

Metric  Old  form 

♦Acetic  Acid 1 20  Gm.  5  fl.  oz.    35  ruin. 

Distilled  Water 610  Qm.  26  fl.  oz.  445  min. 

To  make 730  Qm.  2  pints 

Mix  them. 

Miscibility. — It  is  miscible  with  water  or  alcohol. 

Specific  Gravity.— About  1.008  at  25°  C.  (77°  F.) 

Tests  for  Identity  and  Impurities. — Diluted  Acetic  Acid  responds  to  the  tests  for 
identity  and  purity  under  Acidum  Aceticum,  allowance  being  made  for  the  difference  in 
strength. 

Assay. — Pour  about  25  mils  of  Diluted  Acetic  Acid  into  a  tared  flask,  weigh  accu- 
rately, and  titrate  with  normal  potassium  hydroxide  V.S.,  using  phenolphthalein  T.S. 
as  indicator.  It  shows  not  less  than  5.8  nor  more  than  6.3  per  cent,  of  C2H4O2.  Each 
mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.06003  Gm.  of  C2H4O2. 
Each  gramme  of  Diluted  Acetic  Acid  corresponds  to  not  less  than  0.95  mil  nor  more 
than  1.05  mils  of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Acetum  Scillse;  Liquor  Ammonii  Acetatis;  Liquor  Ferri 
et  Ammonii  Acetatis. 

N.  F.  Preparations. — -Acetum  Opii;  Liquor  Strychninse  Acetatis;  Mistura  Adstrin- 
gens;  Syrupus  Allii. 

Uses. — Diluted  acetic  acid  is  superior  to  vinegar  as  a  menstruum, 
and  is  used  officially  because  of  its  greater  purity,  more  uniform 
strength,  and  freedom  from  color.     The  dose  is  thirty  minims  (2  mils). 


ACIDUM  ACETICUM  GLACIALE.      U.  S.     Glacial  Acetic  Acid 
[Acid.  Acet.   Glac] 

A  liquid  containing  not  less  than  99  per  cent,  of  C2H402  or  CH3. 
COOH  (60.03).     Preserve  it  in  glass-stoppered  bottles. 

Preparation. — This  acid  (which  is  termed  "glacial"  because  of  its 
glassy  appearance  at  low  temperatures)  is  made  bv  fusing  carefully 
fifty-four  parts  of  pure  crystallized  sodium  acetate;  the  residue  is 
coarsely  powdered,  placed  in  a  retort,  mixed  with  forty  parts  of  pure 
concentrated  sulphuric  acid,  and  distilled;  the  distillate  is  glacial 
acetic  acid. 

NaCaHaOa  +  H2S04  -  HC2H302  +  NaHS04 

Sodium  Acetate         Sulphuric        Glacial  Acetic        Acid  Sodium 
Acid  Acid  Sulphate 

It  is  also  prepared  by  distilling  calcium  acetate  with  sodium  poly- 
sulphate,  Na2H3(S04)2,  which  acts  like  sulphuric  acid  without  giving 
undesirable  secondary  products. 

The  specific  gravity  of  glacial  acetic  acid  (100  per  cent.)  is  1.0471 
at  25°  C.  (77°  F.),  and  the  specific  gravity  of  39  per  cent,  acetic  acid 
is  nearly  the  same,  1.0474,  while  79,  80,  77,  and  76  per  cent,  acids 
have  exactly  the  same  density.  It  will  thus  be  seen  that  specific 
gravity  cannot  be  relied  upon  as  a  criterion  for  strength.  The  glacial 
acid  may,  however,  be  distinguished  from  the  39  per  cent,  acid  by 
adding  10  per  cent,  of  water,  when,  if  the  density  increases,  the  speci- 
men is  the  stronger  acid.    (See  Acetic  Acid  table,  U.  S.  P.  IX.) 
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Official  Description. — A  clear,  colorless  liquid. 

Odor  and  Taste.— It  has  a  strong,  vinegar-like  odor,  and  a  very  pungent,  acid  taste. 

Miscibility. — It  is  miscible  with  water  or  alcohol. 

Specific  Gravity.—  From  1.047  to  1.050  at  25°  C.  (77°  F.). 

Tests  for  Identity.— It  boils  between  117°  and  118°  C.  (242.6°  and  244.4°  F.). 

Congealing  point:    not  below  14.5°  C.  (58°  F.). 

Tests  for  Impurities. — Glacial  Acetic  Acid  responds  to  the  tests  for  identity  and  purity 
under  Acidum  Aceticum  when  diluted  to  that  strength,  but  the  tint  produced  by  the 
addition  of  0.1  mil  of  tenth-normal  potassium  permanganate  V.S.  to  2  mils  of  Glacial 
Acetic  Acid,  diluted  with  10  mils  of  distilled  water  and  contained  in  a  glass-stoppered 
bottle,  is  not  changed  to  brown  within  two  hours. 

Assay. — Pour  about  2.5  mils  of  Glacial  Acetic  Acid  into  a  tared  flask  containing  10 
mils  of  distilled  water,  stopper  and  weigh  accurately,  dilute  with  40  mils  of  distilled 
water,  and  titrate  this  solution  with  normal  potassium  hydroxide  V.S.,  using  phenol- 
phthalein  T.S.  as  indicator.  It  shows  not  less  than  99  per  cent,  of  C2H4O2.  Each  mil 
of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.06003  Gm.  of  C2H402-  Each 
gramme  of  Glacial  Acetic  Acid  corresponds  to  not  less  than  16.5  mils  of  normal  potassium 
hydroxide  V.S. 

U.  S.  P.  Preparations. — Ceratum  Cantharidis;  Collodium  Cantharidatum. 

N.  F.  Preparations. — Liquor  Alumini  Acetico-Tartratis;  Liquor  Ferri  Acetatis. 

Uses. — Glacial  acetic  acid  is  a  solvent  for  oil  of  lemon  and  other 
oils;  and,  medicinally,  it  is  a  caustic  and  vesicant  when  applied  exter- 
nally.   It  is  often  sold  under  various  disguises  as  a  corn  solvent. 


ACIDUM  TRICHLORACETICUM.      U.  S.     Trichloracetic  Aci 
[Acid.  Trichloracet.] 

A  monobasic  organic  acid.  It  contains,  when  dried  to  constant 
weight  in  a  desiccator  over  sulphuric  acid,  not  less  than  99  per  cent,  of 
of  C2H02C13  or  CCI3.COOH  (163.39).  Preserve  it  in  well-stoppered 
bottles,  in  a  cool  place,  protected  from  light. 

Preparation. — This  acid,  discovered  by  Dumas  in  1838,  may  be 
made  by  oxidizing  165.5  Gm.  of  hydrated  chloral,  previouslv  fused 
at  58°  C.  (136.4°  F.),  with  63  Gm.  of  fuming  nitric  acid,  and  placing 
the  mixture  aside  for  an  hour  or  until  the  red  fumes  have  disappeared; 
the  liquid  is  then  distilled,  and  the  portion  coming  over  above  190°  C. 
(374°  F.)  is  trichloracetic  acid,  which  is  then  crystallized. 

Official  Description. — It  occurs  in  colorless,  deliquescent,  rhombohedral  crystals,. 

Odor  and  Reaction. — It  has  a  slight,  characteristic  odor.  An  aqueous  solution  of 
Trichloracetic  Acid  (1  in  20)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Trichloracetic  Acid  dissolves  in  about  0.1  mil  of  water  at 
25°  C.  (77°  F.);  it  is  very  soluble  in  alcohol  and  ether  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  the  Acid  is  heated  with  potassium  hydroxide  T.S.,  it  is 
decomposed  with  the  formation  of  chloroform  and  potassium  carbonate. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Trichloracetic 
Acid  not  more  than  0.06  pet  cent,  of  ash  remains. 

Chioridea. — Ten  mils  of  a  freshly  made,  aqueous  solution  of  the  Acid  (1  in  20)  does 
not  immediately  become  more  than  slightly  opalescent  upon  the  addition  of  a  few  drops 
of  silver  nitrate  T.S. 

Nitric  Acid. — Dissolve  a  small  crystal  of  ferrous  sulphate  in  5  milsof  an  aqueous  solu- 
tion of  Trichloracetic  \ 6i d  (1  in  20),  and  pour  this  solution  upon  5  mils  of  sulphuric 
add  (free  from  nitrogen  compounds)  so  as  to  form  a  layer  above;  no  brownish-red  color 

is  produced  at  the  zone  of  contact  of  the  two  liquids. 

Assay.      I  H  l.out  4  Gm.  of  Trichloracetic  Acid,  previously  dried  to  constant 

weight  in  a  desiccator  over  sulphuric  acid  and  accurately  Weighed  in  a  tared  and  itop- 

:  Bask,  in  60  mils  of  distilled  water,  add  a  few  drops  of  ] ihenolpht halein  T.S.  and 

titrate    this    solution    with    normal    potassium    hydroxide    V.S.      It   shows,    in    the   dried 

acid,  not  lea  than  09  per  cent,  of  <  !oHOg(  h.    Bach  mil  of  normal  potassium  hydroxide 
•  n  I    to  0.16339  Gin.  of  CaHOaCla.    Each  gramme  of  Trichloracetic  Acid, 

previously  dried,  corresponds    to    DOt    less  than  6.06  mils  nor  more  than  6.12  mils  of 
normal  potassium  hydroxide  V.S. 

Uses. — This  acid  was  first  introduced  into  the  U.  S.  P.  VIII;    it  is 
used  as  B  caustic  in  solution  or  in  crystals. 
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ACETONUM.     U.  S.     Acetone 
[Aceton. — Dimethyl-ketone] 

A  liquid  containing  not  less  than  99  per  cent,  by  weight  of  C3H60 
or  CH3.CO.CH3  (58.05).  Preserve  it  in  well-closed  containers,  in  a 
cool  place,  remote  from  fire. 

Preparation. — This  liquid  may  be  made  by  the  distillation  of  dry 
calcium  acetate  at  290°  C.  (554°  F.);  it  is  also  found  in  crude  wood 
spirit  in  varying  proportions;  it  is  separated  from  methyl  alcohol, 
which  constitutes  the  principal  bulk  in  the  wood  spirit,  with  difficulty, 
because  methyl  alcohol  boils  at  55°  C.  (131°  F.)  and  acetone  at  about 
56.5°  C.  (133.7°  F.),  the  difference  being  too  slight  to  use  fractional 
distillation  with  success. 

Official  Description. — A  transparent,  colorless,  mobile  and  volatile  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  characteristic  ethereal  odor  and  a  pungent, 
sweetish  taste.  Acetone  does  not  affect  the  color  of  blue  or  red  litmus  paper  previously 
moistened  with  water. 

Specific  Qravity.— About  0.790  at  25°  C.  (77°  F.). 

Miscibility. — Miscible  without  cloudiness  with  water,  alcohol,  ether,  chloroform, 
and  with  most  volatile  oils. 

Tests  for  Identity. — It  volatilizes  even  at  low  temperatures  and  boils  between  56° 
and  58°  C.  (132.8°  and  136.4°  F.).     It  is  inflammable  and  burns  with  a  luminous,  non- 

Au-ities  and  Tests  for  Impurities. — Evaporate  25  mils  of  Acetone  in  a  platinum 

^^^B,    Hlain  dish  on  a  water  bath;  not  more  than  0.002  Gin.  of  residue  remain;. 

^wl^reumatic  Substances. — Mix  20  mils  of  Acetone  in  a  clean,  glass-stoppered  bottle, 
with  0.1  mil  of  tenth-normal  potassium  permanganate  V.S.;  the  pink  tint  so  produced 
does  not  wholly  disappear  in  less  than  fifteen  minutes. 

Assay. — Pour  about  1  mil  of  Acetone  into  a  tared  weighing-bottle  having  a  stopper, 
determine  the  weight  of  the  acetone  added,  partly  fill  the  bottle  with  distilled  water, 
and  again  weigh  accurately.  Transfer  the  contents  of  the  bottle,  washing  the  bottle 
well  with  distilled  water,  to  a  1000  mil  graduated  flask,  fill  to  the  mark  with  distilled 
water,  and  mix  the  contents  thoroughly.  Place  25  mils  of  normal  potassium  hydroxide 
V.S.  in  a  250  mil  glass-stoppered  flask,  add  exactly  25  mils  of  the  Acetone  solution 
(representing  one-fortieth  of  the  weight  of  Acetone  taken),  then,  with  constant  agitation 
of  the  flask,  add  35  mils  of  tenth-normal  iodine  V.S.,  and  allow  the  mixture  to  stand 
for  fifteen  minutes.  Now  add  26  mils  of  normal  hydrochloric  acid  V.S.  and  at  once 
titrate  the  residual  iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  with  the  addition 
of  starch  T.S.  as  indicator  when  the  liquid  is  nearly  decolorized.  Conduct  a  blank 
test  with  the  same  quantities  of  the  reagents  and  subtract  the  quantity  of  tenth-normal 
iodine  V.S.  consumed  in  this  blank  test  from  that  consumed  in  the  assay.  Bach 
mil  of  this  difference,  which  represents  the  iodine  consumed  by  the  reaction  with  the 
Acetone,  corresponds  to  0.0009675  Gm.  of  C3H6O.  Each  gramme  of  Acetone  corre- 
sponds to  not  less  than  1023  mils  of  tenth-normal  iodine  V.S. 

U.  S.  P.  Preparation. — Collodium  Cantharidatum. 
N.  F.  Preparation. — Petroxolinum  Iodoformi. 

Uses. — Acetone  was  used  in  the  U.  S.  P.  VIII  as  the  menstruum  in 
the  preparation  of  oleoresins  but  is  now  replaced  by  ether.  It  is 
used  as  a  solvent  for  dissolving  fatty  bodies,  resins,  pyroxylin,  etc.  It 
is  at  present  largely  used  in  the  manufacture  of  chloroform. 


PIX   LIQUIDA.     U.S.     Tar 
[Pix   Liq.— Pine  Tar] 

A  product  obtained  by  the  destructive  distillation  of  the  wood  of 
Pinus  palastris  Miller,  or  of  other  species  of  Pinus  (Fam.  Pinacccc). 

Preparation. — Tar  is  usually  obtained  as  a  by-product  in  the  manu- 
facture of  charcoal  or  acetic  acid  (see  page  985). 
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Official  Description. — A  semi-liquid,  viscid,  blackish-brown,  non-crystalline,  translu- 
cent in  thin  layers,  becoming  granular  and  opaque  with  age. 

Odor,  Taste,  and  Reaction. — Odor  empyreumatic,  tercbinthinate,  taste  sharp  and 
empyreumatic,  the  aqueous  solution  being  of  a  pale  yellowish  to  yellowish-brown 
color  and  acid  to  litmus. 

Miscibility. — Tar  is  miscible  with  alcohol,  ether,  chloroform,  glacial  acetic  acid,  or 
fixed  or  volatile  oils;  it  is  heavier  than  water  and  is  slightly  soluble  in  it. 

Tests  for  Identity. — The  addition  of  a  drop  of  ferric  chloride  T.S.  to  10  mils  of  an 
aqueous  solution  of  tar  produces  a  greenish-brown  color. 

U.  S.  P.  Preparations. — Syrupus  Picis  Liquidse;  Unguentum  Picis  Liquidae. 
N.  F.  Preparations. — Glyceritum  Picis  Liquids;  Liquor  Picis  Alkalinus;  Yinum 
Picis. 

Uses. — The  volatile  products  of  tar  are  expectorant,  and  tar  inhal- 
ations are  often  used.  The  dose  of  the  oil  is  8  grains  [0.5  Gm.l. 
Externally,  tar  is  stimulating,  and  is  used  in  skin  diseases. 


LIQUOR  PICIS  ALKALINUS.     N.  F.     Alkaline  Solution  of  Tar 
[Liq.  Pic.  Alk.] 

Metric  Old  form 

Tar 250  dm.  8  oz.  av.  151  gr. 

Potassium  Hydroxide 1 25  Gm.  4  oz.  av.    76  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Dissolve  the  potassium  hydroxide  in  625  mils  [old  form  20  fl.  oz.] 
of  water,  add  the  tar  and  agitate  until  solution  is  effected.  Allow  it 
to  stand  twenty-four  hours,  then  strain  the  solution  through  purified 
cotton  and  pass  sufficient  water  through  the  strainer  to  make  the 
product  measure  1000  mils  [old  form  2  pints]. 

Uses. — Used  externally  as  an  antiseptic  in  dermatologic  practice. 


OLEUM   PICIS  LIQUID/E  RECTIFICATUM.    U.S.     Rectified  Oil  of  Tar 
[OI.  Pic.  Liq.  Rect. — Oleum  Picis  Liquids,  U.  S.  P.  VIII    Rectified  Tar  Oil] 

A  rectified  volatile  oil  distilled  from  tar. 

Official  Description. — A  thick  liquid  having  a  dark  reddish-brown  color. 
Odor,  Taste,  and  Reaction. — It  has  a  strong,  empyreumatio  odor  and  taste.     The 
aqueous  solution  is  arid  to  litmus. 
Solubility. —It  is  soluble  in  .alcohol. 
Specific  Oravity.— 0.960  to  0  900  at  25°  C.  (77°  F.). 

N.  F.  Preparations. — Mistura  Olei  Picis;  Petroxolimmi  Picis;  I'npuenluni  Picis 
Compositum. 

Uses. — The  constituents  of  oil  of  tar  are  complex  and  numerous; 
the  residue  left  after  the  distillation  of  tar  is  black  pilch.  The  oil  is 
preferred  to  tar  for  most,  medicinal  uses,  because  the  insoluble  and 
inert  substances  have  been  separated.    The  dose  is  3  minims  (0.2  mil). 
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OLEUM  CADINUM.     U.  S.     Oil  of  Cade 

[01.  Cadin. — Cade  Oil    Oil  of  Juniper  Tar    Oleum  Jumperi 

Empyreumatic  um] 

An  empyreumatic  oil  obtained  by  the  dry  distillation  of  the  wood 
of  Juniperus  Oxycedrus  Linne  (Fam.  Pinacece). 

Official  Description. — A_  dark  brown,  clear,  thick  liquid. 

Odor,  Taste,  and  Reaction.— It  has  a  tarry,  empyreumatic  odor  and  a  warm,  faintly 
aromatic  and  bitter  taste.     It  imparts  an  acid  reaction  to  water. 

Solubility. — It  is  almost  insoluble  in  water.  It  is  only  partially  soluble  in  alcohol 
or  petroleum  benzin,  completely  soluble  in  3  volumes  of  ether,  soluble  in  amyl  alcohol, 
chloroform,  glacial  acetic  acid,  or  oil  of  turpentine. 

Specific  aravity.— 0.980  to  1.055  at  25°  C.  (77°  F.). 

Tests  for  Identity — Shake  1  part  of  Oil  of  Cade  with  20  parts  of  warm  distilled  water 
and  filter;  separate  portions  of  this  filtrate  give  a  red  coloration  with  a  few  drops  of 
ferric  chloride  solution  (1  in  1000)  and  reduce  silver  ammonium  nitrate  T.S.  in  the  cold 
and  alkaline  cupric  tartrate  T.S.  on  heating. 

Impurities  and  Tests  for  Impurities. — Rosin  and  Rosin  Oil. — Agitate  1  mil  of  Oil  of 
Cade  with  15  mils  of  purified  petroleum  benzin,  filter  the  benzin  solution,  add  an  equal 
volume  of  copper  acetate  solution  (1  in  100),  shake  the  mixture  and  then  allow  it  to 
separate.  On  adding  an  equal  volume  of  ether  to  the  separated  benzin  solution,  it 
produces  no  intensely  green  coloration  and  does  not  become  colored  more  than  light 
yellow  to  brown. 

N.  F.  Preparations. — Linimentum  Saponis  Mollis  Compositum;  Petroxolinum 
Cadini;  Petroxolinum  Sulphuratum  Compositum;  Ungucntum  Sulphuris  Com- 
positum. 

Uses. — Its  uses  in  medicine  are  the  same  as  those  of  tar  and  oil  of 
tar  (see  page  989). 


CREOSOTUM.      U.  S.      Creosote 

[Creosot. — Creasote] 

A  mixture  of  phenols  and  phenol  derivatives,  chiefly  guaiacol  and 
creosol,  obtained  during  the  distillation  of  wood-tar.  Preserve  it  in 
tightly  stoppered,  dark  amber-colored  bottles. 

Preparation. — This  is  a  product  of  the  distillation  of  wood  tar,  con- 
sisting mainly  "Of  the  following  phenols:  guaiacol,  or  oxycresol,  C7H802, 
boiling  at  200°  C.  (392°  F.) ;  creosol,  C8H1002,  boiling  at  217°  C.  (422.6° 
F.);  methyl-creosol,  C9H1202,  boiling  at  214°  C.  (417.2°  F.)  to  218°  C. 
(424.4°  F.);  and  phlorol,  C8H10O,  boiling  at  219°  C.  (426.2°  F.). 

Wood-tar,  preferably  that  from  beechwood,  is  distilled  until  about 
one-half  passes  over  and  the  dense  vapors  of  paraffin  appear.  The 
distillate  separates  into  three  strata,  the  lower  of  heavy,  the  upper  of 
lighter  oily  liquid,  with  an  aqueous  acid  layer  between.  The  oil  con- 
tains eupion,  which  is  a  liquid  consisting  chiefly  of  pentane.  The  heavy 
oil  is  then  shaken  with  a  concentrated  solution  of  sodium  carbonate, 
to  neutralize  the  acetic  acid,  the  separated  oily  liquid  is  again  distilled 
and  only  the  portion  heavier  than  water  collected.  The  distillate  is 
now  treated  with  potassium  hydroxide,  in  which  the  creosote  dissolves, 
the  eupion  separating.  Sulphuric  acid  is  now  added  to  neutralize  the 
potassium  hydroxide  and  the  separated  creosote  is  well  washed  with 
water  and  redistilled,  the  portion  coming  over  between  200°  and  220° 
C.  (392°  and  428°  F.)  being  collected.  Formerly  much  of  t  he  liquid  sold 
for  and  labeled  "  creosote  "  in  the  market  was  impure  phenol  (carbolic 
acid),  or  coal-tar  creosote.  In  view  of  the  extensive  use  of  wood  creo- 
sote in  large  doses  internally  in  phthisis,  the  liability  of  administering 
a  large  dose  of  phenol  and  causing  death  through  this  substitution 
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is  very  great.  Phenol  may  be  distinguished  from  true  wood  creosote 
by  the  tests  given  below.  The  odor  of  each  is  distinctive  and  char- 
acteristic. 

Official  Description. — An  almost  colorless  or  yellowish,  highly  refractive,  oily  liquid; 
it  does  not  readily  become  brown  on  exposure  to  light. 

Odor,  Taste,  and  Reaction. — It  has  a  penetrating,  smoky  odor,  and  a  burning,  caustic 
taste.    It  is  neutral  or  faintly  acid  to  litmus. 

Solubility.— Creosote  is  slightly  soluble  in  water;  it  is  miscible  with  alcohol,  ether,  or 
fixed  or  volatile  oils. 

Specific  aravity.— Not  below  1.073  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  begins  to  distil  between  195°  and  200°  C.  (383°  and  392°  F.)  and 
not  less  than  SO  per  cent,  by  volume  distils  between  200°  and  220°  C.  (392°  and  428°  F.). 

Creosote  is  inflammable,  burning  with  a  luminous,  smoky  flame. 

Add  1  drop  of  ferric  chloride  T.S.  to  10  mils  of  a  saturated  aqueous  solution  of 
Creosote;  the  liquid  develops  a  violet-blue  color,  which  is  very  transient;  it  then  clouds 
almost  instantly,  the  color  passing  rapidly  from  a  grayish-green  to  a  muddy  brown, 
with  finally  the  formation  of  a  brown  precipitate. 

Impurities  and  Tests  for  Impurities. — Phenol  and  so-called  "Coal-tar  Creosott". — Mix 
equal  volumes  of  Creosote  and  collodion  in  a  dry  test  tube;  no  permanent  coagulum  is 
produced. 

"Coal-tar  Creosote". — Mix  4  mils  of  Creosote  with  4  mils  of  glycerin;  a  clear  mixture 
results,  from  which  a  creosotic  layer,  equal  to  or  greater  in  volume  than  the  Creosote 
taken,  separates  on  the  addition  of  1  mil  of  water. 

Hydrocarbons  and  Bases. — Two  mils  of  Creosote  requires  not  less  than  10  mils  nor 
more  than  18  mils  of  normal  sodium  hydroxide  V.S.  to  produce  a  clear  liquid.  This 
liquid  remains  unclouded  on  diluting  with  50  mils  of  distilled  water. 

Carulignol  and  some  other  High-boiling  Constituents  of  Wood-tar. — Shake  gently  1  mil 
of  Creosote  with  2  mils  of  petroleum  benzin  and  2  mils  of  freshly  prepared  barium 
hydroxide  T.S.,  until  a  uniform  mixture  is  produced.  Upon  complete  separation  three 
distinct  layers  are  visible;  a  middle  layer  containing  the  Creosote,  a  benzin  layer  which 
is  neither  blue  nor  muddy,  and  an  aqueous  layer  which  does  not  acquire  a  red  tint. 

U.  S.  P.  Preparation. — Aqua  Creosoti. 

N.    F.    Preparations. — Mulla   Creosoti   Salicylate;   Petroxolinum   Creosoti. 

Uses. — Creosote  is  a  powerful  antiseptic.  It  is  used  as  a  caustic 
application,  and  is  frequently  applied  upon  cotton  to  exposed  nerves 
in  teeth,  when  it  acts  as  a  local  anaesthetic.  It  is  also  hemostatic 
when  applied  to  bleeding  surfaces.  In  the  form  of  creosote  water  it 
is  used  internally  to  check  nausea.  When  taken  internally,  undiluted, 
and  in  large  doses,  it  is  a  powerful  poison.  The  administration  of 
mucilaginous  drinks,  and  the  prompt  evacuation  of  the  stomach  by 
the  stomach  pump,  would  be  the  best  treatment,  no  antidote  to  poi- 
soning by  creosote  being  known.  In  phthisis  it  is  given  internally  in 
doses  of  four  to  fifteen  minims  (0.25-1  mil)  per  day. 

CREOSOTI  CARBONAS.     U.  S      Creosote  Carbonate 
[Creosot.  Carb.] 

A  mixture  of  the  carbonates  of  various  constituents  of  creosote, 
chiefly  guaiacol  and  creosol. 

Preparation. — It  is  prepared  by  passing  a  current  of  carbonyl  chlo- 
ride  <>r  phosgene  into  a  solution  of  creosote  in  sodium  hydroxide  and 
washing  the  product  with  weak  soda  solution  and  water. 

Official  Description. — A    clear,    colorless  or  yellowish,  viscid  liquid.     On  prolonged 
lire  to  B  low   temperature,  crystals  <>f  ^uaiaool  carbonate  separate,  which  rcdis- 
Bcfve  "ii  warming. 

Odor,  Taste,  and  Reaction. — Odorless,   »n<l   tasteless,  or  having  a  slight  odor  and 

f  creosote. 
Solubility. — It  is  Insoluble  in  water  and  freely  soluble  in  alcohol,  soluble  in  petroleum 
bensin  or  axed  oils;  it  is  miscible  with  chloroform  or  benzene. 

Specific  Oravity.    -1.1  US  to  1.170  al  '-.'.V1  C.  (77°  F.). 

Tests  for  Identity.    -Heat  about  0.5  mil   of  Creosote  Carbonate  for  a  few  minute* 
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with  10  mils  of  alcoholic  potassium  hydroxide  T.S.,  and  coo?  the  mixture;  a  crystalline 
precipitate  forms,  which  effervesces  with  acids. 

Incinerate  about  1  Gm.  of  Creosote  Carbonate;  not  more  than  0.1  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Creosote. — A  saturated  alcoholic  solution  of 
Creosote  Carbonate  is  neutral  to  moistened  litmus  paper,  and  requires  only  a  yellow 
color  on  the  addition  of  ferric  chloride  T.S. 

Heat  25  mils  of  Creosote  Carbonate  on  a  water  bath  for  half  an  hour  with  a  solution 
of  15  Gm.  of  potassium  hydroxide  in  100  mils  of  alcohol,  then  evaporate  the  alcohol 
and  mix  the  residue  with  an  excess  of  hydrochloric  acid;  a  liquid  composed  of  two  layers 
is  obtained.  On  now  separating  the  dark  layer  of  creosote  and  shaking  it  with  succes- 
sive portions  of  10  mils  each  of  distilled  water  until  the  washings  are  only  slightly  acid 
to  litmus,  it  has  the  boiling  point  given  under  Creosolum;  the  distillate,  after  separation 
of  adhering  water,  responds  to  the  remaining  tests  of  identity  and  purity  under  Creosotum. 

Uses. — This  preparation,  also  sold  in  the  trade  under  the  name  cre- 
osotal,  possesses  the  same  medicinal  properties  as  creosote  but  is  claimed 
to  be  non-toxic  and  devoid  of  irritating  properties.  Used  in  tuber- 
culosis, pneumonia,  and  as  an  intestinal  antiseptic  in  doses  of  five  to 
fifteen  grains  (0.3-1  Gm.). 

GUAIACOL.     U.  S.     Guaiacol 

The  monomethyl  ether  [C7H802  or  CeH4(OH)  (OCH3)  1 :2  =  124.06]  of 
ortho-dihydroxybenzene,  obtained  from  wood-tar  creosote  or  prepared 
synthetically.  Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  obtained  from  wood  creosote  by  fractional 
distillation  and  purification  or  produced  synthetically  by  heating  a 
mixture  of  equal  molecules  of  pyrocatechin,  potassium  hydroxide  and 
potassium  methylsulphate,  in  a  closed  vessel  at  a  temperature  of 
170°  to  180°C.  (338°  to  356°F.),  resulting  in  the  following  reaction: 
C6H4(OH)a   4-   KOH    +    KCH3SO4    =    CeH4.OH.OCH3    + 

t>.. „» v.;-  Potassium  Potassium  r>_„;„ 1 

Pyrocatechin  Hydroxide         Methylsulphate  Gmaiaeol 

K2S04     +     H20 

Potassium  w„*„. 

Sulphate  Water 

The  resulting  guaiacol  is  removed  by  solution  in  alcohol  or  benzin 
and  purified  by  recrystallizing. 

Official  Description. — A  colorless  or  yellowish,  strongly  refractive  liquid,  or  a  color- 
less or  yellowish,  crystalline  solid. 

Odor,  Taste,  and  Reaction. — It  has  an  agreeable,  aromatic  odor.  It  becomes  darker 
on  exposure  to  light  and  air.  The  Bolid  form  when  liquefied  may  remain  so  for  some  time 
even  at  a  low  temperature. 

Solubility. — One  Gm.  of  Guaiacol  dissolves  in  53  mils  of  water  and  in  0.8  mil  of  glyc- 
erin at  25°  C.  (77°  F.),  but  separates  from  the  glycerin  on  the  addition  of  water;  mis- 
cible  with  alcohol,  chloroform,  ether  or  acetic  acid. 

Specific  Gravity.— Liquid  Guaiacol,  between  1.110  and  1.114  at  25°  C.  (77°  F.). 

Tests  for  Identity.— Solid  Guaiacol  melts  at  about  28°  C.  (82.4°  F.). 

Notless  than  85  percent,  of  Guaiacol  distils  between  200°  and210°C.  (392°  and  410°  P.). 

The  addition  of  a  drop  of  ferric  chloride  T.S.  to  10  mils  of  an  alcoholic  solution  of 
Guaiacol  (1  in  100)  produces  an  immediate  blue  color,  changing  to  emerald-green,  and 
finally  becoming  yellowish. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  1  Gm.  of  Guaiacol;  not  more 
than  0.1  per  cent,  of  ash  remains. 

Shake  2  mils  of  liquefied  Guaiacol  with  4  mils  of  purified  petroleum  benzin;  the  mixt- 
ure separates  on  standing  into  two  distinct,  clear  layers.  Permanent  turbidity  or  fail- 
ure to  separate  into  layers  indicates  the  presence  of  impurities. 

Oily  Hydrocarbons. — One  mil  of  liquefied  Guaiacol  dissolves  in  2  mils  of  potassium 
hydroxide  solution  (15  per  cent.),  when  heated  for  one  minute  in  boiling  water;  on  cool- 
ing, it  congeals  to  a  nearly  white  mass.  Much  coloration  or  failure  to  congeal  indicates 
the  presence  of  impurities.  The  mass  thus  obtained  forms  a  clear  solution  with  20  vol- 
umes of  distilled  water  (turbidity  indicates  oily  hydrocarbons). 

N.  F.  Preparation. — Petroxolinum  Guaiacolis. 

Uses. — Guaicol  is  used  internally  as  a  remedy  in  tuberculosis  in 
doses  of  five  to  ten  minims  (0.3  to  0.6  mil)  and  by  inhalation. 
63 
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GUAIACOLIS  CARBONAS.      U.  S.     Guaiacol    Carbonate 
[Guaiacol.  Carb.] 

A  guaiacol  derivative  [(C7H70)2C03  or  (C6H4(OCH8)0)2.CO  = 
274.11]. 

Preparation. — -It  may  be  prepared  by  slowly  passing  carbonyl 
chloride  into  guaiacol,  in  sodium  hydroxide  solution,  washing  the  re- 
sulting precipitate  and  crystallizing  it  from  alcohol. 

Official  Description. — A  crystalline  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  tasteless  or  having  a  slight,  aromatic  odor 
and  taste.  It  is  not  acid  to  litmus  paper  which  has  been  previously  moistened  with 
distilled  water. 

Solubility. — Guaiacol  Carbonate  is  insoluble  in  water;  1  Gm.  dissolves  in  60  mils  of 
alcohol,  1  mil  of  chloroform,  and  in  18  mils  of  ether  at  25°  C.  (77°  F.),  freely  soluble  in 
benzene  and  slightlv  soluble  in  glycerin  or  fixed  oils;  freely  soluble  in  boiling  alcohol. 

Tests  for  Identity.— It  melts  between  83°  and  87°  C.  (181.4°  and  188.6°  F.). 

Impurities  and  Tests  for  Impurities. — Incinerate  1  Gm.  of  Guaiacol  Carbonate;  not 
more  than  0.1  per  cent,  of  ash  remains. 

Free  Guaiacol. — A  saturated  alcoholic  solution  of  Guaiacol  Carbonate  yields  no  bluish- 
green  color  on  the  addition  of  ferric  chloride  T.S. 

Readily  Carbonizable  Impurities. — One-tenth  Gm.  of  Guaiacol  Carbonate  dissolves 
in  2  mils  of  sulphuric  acid  without  producing  more  than  a  faint  yellow  color. 

Heat  about  0.5  Gm.  of  Guaiacol  Carbonate  for  a  few  minutes  with  10  mils  of  alcoholic 
potassium  hydroxide  T.S.  and  cool  the  mixture;  a  crystalline  precipitate  is  formed, 
which  effervesces  with  acids.  If  the  alcohol  is  evaporated  from  the  filtered  liquid,  the 
residue  supersaturated  with  diluted  sulphuric  acid  and  shaken  out  with  ether,  the  sep- 
arated ether  layer,  upon  spontaneous  evaporation  of  the  ether,  leaves  a  residue  which 
responds  to  the  tests  for  identity  under  Guaiacol. 

Uses. — Guaiacol  Carbonate,  known  also  as  duotal,  is  given  as  a 
remedy  in  tuberculosis  in  doses  of  eight  to  fifteen  grains  (0.5  to  1  Gm.). 

Unofficial  Product  of  the  Destructive  Distillation  of  Cellulose 

Methyl  Alcohol,  CH3OH  It  occurs  among  the  products  of  the  dry  distillation  of  wood.    The 

Methylic  Alcohol  watery  liquid  is  separated  from  the  tar  and  distilled;  then  the 

Wood  Naphtha  first  portion  of  the  distillate  is  rectified  over  slaked  lime,  so  as 

Wood  Alcohol  to  remove  acid,  etc.,  and  the  product  treated  with  sulphuric  acid 

Pyroxylic  Spirit  to  remove  tar  and  neutralize  ammonia  and  methylamine,  and, 

Columbian  Spirit  lastly,  redistilled.     It  is  a  colorless,  limpid  liquid,  of  a  peculiar 

odor,  resembling  alcohol  and  acetic  ether,  and  of   a  warm  taste. 

Its  specific  gravity  is  about  0.79X4  at  15°  C.  (59°  F.),  and  boiling 

point  about  66°  C.  (150.8°  F.),     It  is  a  good  solvent  for  volatile 

oils,  fats,  and  many  resins.     When  purified  it  is  designated  as 

Columbian  Spirit,  and  although  this  is  rectified  it  should  never 

be  used  internally:  death  and  permanent  blindness  have  been 

produced  through  the  administration  of  methyl  alcohol.     The 

practice  of  substituting  any  form  of  this  liquid  for  ethyl  alcohol 

in  pharmaceutical  preparations  is  very  reprehensible. 

Products  Resulting  from  the  Natural  Decomposition  of  Cellulose 
and  Lignin  and  Their  Derivatives 

Coal  is  fossil  fuel,  which  is  found  in  the  earth  at  various  depths, 
and  which  has  been  formed  by  the  decomposition  of  the  cellulose, 
lignin,  and  other  constituents  of  vegetable  matter  under  the  changing 
influences  of  moisture,  temperature,  and  pressure  to  which  it  is  sub- 
jected.  The  differences  in  the  structure  and  composition  of  coal  are 
undoubtedly  due  to  the  variations  in  these  influences,  as  well  as  to 
tin'  alterations  in  the  character  of  the  vegetable  substances. 

Coal  Tar.— Many  valuable  compounds  have  been  contributed  by 
recent  researches  to  the  arts  and  medicine  from  this  formerly  useless 
by-product.  Coal  tar  which  is  now  official  in  the  N.F.  under  the  title 
Pix  bithantliracis  (see  page  995)  is  a  residue  left  after  the  dry  distil- 
lation of  bituminous  coal  in  the  process  for  making  illuminating  gas 
(sec  page  122).  It  is  a  very  complex  substance;  its  composition  varies 
considerably  with  the  temperature  at  which  the  distillation  of  the 
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coal  is  effected,  the  yield  of  solid  bodies  and  of  gases  being  larger 
when  the  temperature  is  higher,  while  at  a  lower  temperature  the 
liquid  portion  of  the  tar  is  increased  in  amount.  When  coal  tar  is  sub- 
mitted to  distillation  and  rectification,  it  yields  a  brown,  oily  liquid, 
known  technically  as  light  oil,  and  consisting  of  benzene,  toluene,  etc.; 
then  a  black  liquid,  dead  oil,  is  obtained,  which  contains  aniline,  naph- 
thalene, phenol,  etc.;  the  residue  in  the  still  is  pitch,  sometimes  called 
asphalt.  New  products  are  continually  being  discovered;  the  principal 
constituents  may  be  arranged  in  three  classes. 

1.  Solids. — Naphthalene,  Ci0H8;  methyl-naphthalene,  CnHi0; 
acetyl-naphthalene  and  acenaphthene,  Ci2H10;  fluorene,  Ci3Hi0; 
anthracene  and  phenanthrene,  Ci4Hi0;  pseudophenanthrene,  Ci6Hi2; 
fluoranthene,  Ci5Hi0;  methyl-anthracene,  d5H12;  retene,  Ci8Hi8; 
chrysene,  Ci8Hi2;  pyrene,  CieHioj  picene,  C22Hi4;  benzerythrene, 
C24Hi8;   and   carbazol,   CieHnN. 

2.  Liquids. — These  may  be  neutral  hydrocarbons,  acids,  and  ethers 
of  the  same,  or  bases.  The  neutral  hydrocarbons  are  benzene,  C6H6; 
toluene,  C7H8;  methyl-toluene  and  iso-xylol,  CsH10;  pseudocumol  and 
mesitylene,  C9Hi2;  and  cymol,  Ci0Hi4.  The  acid  constituents  are 
phenol,  C6H60;  cresol;  orthocresol,  paracresol,  and  metacresol,  C7H80; 
phlorol,  CsHioO;  rosolic  acid,  C20H16O3;  pyrocatechin,  C6H602;  and 
creosote,  consisting  of  the  methyl  ethers  of  pyrocatechin  and  its 
homologues,  C7H802,  C8H10O2,  and  C9Hi202.  There  are  also  present, 
probably  in  combination  with  the  ammonia  of  the  ammoniacal  liquor, 
acetic,  butyric,  carbonic,  hydrocyanic,  sulphocyanic,  and  hydrosul- 
phuric  acids.  The  bases  are  ammonia,  NH3;  methylamine,  CH3NH2; 
ethylamine,  C2H5NH2;  phenylamine,  C6H5NH2;  pyridine,  C8H5N; 
picoline,  C6H8N;  lutidine,  C7H9N;  collidine,CsHiiN;  leucoline,C9H7N; 
iridoline,  Ci0H9N;  cryptidine,  CnHnN;  acridine,  Ci3H9N;  coridine, 
C10H15N;  rubidine,  CnHi7N;  and  viridine,  Ci2Hi9N. 

3.  Gases. — (a)  Illuminating  gases.  Acetylene,  C2H2;  ethylene,  C2H4; 
propylene,  C3H6;  butylene,  C4H8;  allylene,  C3H4;  crotonylene,  C4H6; 
terene,  C5H8;  and  vapors  of  benzene,  CeHej  strolene,  CsH8;  naph- 
thalene, Ci0H8;  methyl-naphthalene,  CnH10;  fluorene,  Ci3Hi0;  fluor- 
anthene, C15H10;  propyl,  (C3H7)2;  and  butyl,  (C4H9)2. 

(b)  Heating  and  diluting  gases.  Hydrogen,  H2;  marsh-gas  (methane), 
CH4;  and  carbon  monoxide,  CO. 

(c)  Impurities.  Carbon  dioxide,  C02;  ammonia,  NH3;  cyanogen, 
(CN)2;  methyl-cyanide,  CH3CN;  sulphocyanic  acid,  CNSH;  hydrogen 
sulphide,  H2S;  carbon  disulphide,  CS2;  carbon  oxysulphide,  COS;  and 
nitrogen,  Na. 


PIX  LITHANTHRACIS.     N.  F.      Coal  Tar 
[Pix  Lith. — Pix  Carbonis] 

The  tar  obtained  as  a  by-product  in  the  destructive  distillation  of 
coal  in  the  manufacture  of  illuminating  gas. 

Official  Description. — A  nearly  black,  thick  liquid  <>r  semi-solid,  heavier  than  water. 

Odor  and  Taste. — Possessing  a  characteristic,  naphthalene-like  odor  and  a  sharp 
burning  taste. 

Solubility  and  Reaction. — It  is  only  slightly  soluble  in  water,  to  which  it  imparts  its 
characteristic  odor  and  taste  and  a  faintly  alkaline  reaction.     It  is  but  partially  die- 
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solved  by  alcohol,  acetone,  methyl  alcohol,  or  purified  petroleum  benzin;  almost  entirely 
dissolved  by  ether;  entirely  dissolved  by  benzene,  carbon  disulphide,  or  chloroform. 

Tests  for  Identity  and  Impurities. — On  ignition  it  burns  with  a  reddish,  luminous 
and  very  sooty  flame  and  upon  strong  heating  is  almost  entirely  consumed,  leaving 
not  more  than  2  per  cent,  of  ash. 

N.  F.  Preparation. — Liquor  Picis  Carbonis. 

Uses. — Used  pharmaceutically  only  in  the  preparation  of  the  solu- 
tion (see  below). 


LIQUOR  PICIS   CARBONIS.   N.  F.     Coal  Tar  Solution 
[Liq.  Pic.  Carbon.] 

Metric  Old  form 

Coal  Tar 200  Gm.  6  oz.  av.  296  gr. 

Quillaja,  in  No.  20  powder 100  dm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Mix  the  coal  tar  and  quillaja  with  700  mils  [old  form  about  22  fl. 
oz.]  of  alcohol  and  macerate  the  mixture  during  seven  days  in  a  closed 
vessel,  with  occasional  agitation.  Then  filter  and  wash  the  contents 
of  the  filter  with  sufficient  alcohol  to  make  the  product  measure  1000 
mils  [old  form  2  pints]. 

Uses. — This  preparation,  often  called  Liquor  carbonis  detergens,  is 
employed  externally  in  the  treatment  of  chronic  skin  diseases. 


BETANAPHTHOL.     U.  S.    Betanaphthol 

[  Betanaph. — Naphthol] 

A  monohydroxyphenol  [Ci0H7OH  =  144.06]  of  the  naphthalene 
series.     Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — When  naphthalene  is  digested  with  fuming  sulphuric 
acid,  two  acids  may  be  obtained;  at  a  temperature  of  80°  to  90°  C.  (170° 
to  194°  F.)  alphanaphthalene  sulphonic  acid  is  chiefly  formed,  but  at 
200°  C.  (392°  F.)  the  beta  variety  is  the  principal  product,  and  when  this 
latter  acid  is  fused  with  an  alkali  hydroxide  and  hydrochloric  acid 
added,  the  official  compound,  betanaphthol,  is  liberated. 

Official  Description. — In  colorless  or  pale  buff-colored,  shining  crystalline  lamina;,  or 
a  white  or  yellowish-white,  crystalline  powder.     Permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — It  has  a  faint,  phenol-like  odor  and  a  pungent  taste. 
A  hot,  saturated  aqueous  solution  <>f  Betanaphthol  is  neutral  to  litmus. 

Solubility.     <  iih  ( 1m.  of  Betanaphthol  dissolves  in  aboul  1000  mils  of  water,  O.s  mil 

of   alcohol,   17    mils   of   chloroform    and    in  1.8  mils  of  ether  at   26°  ( '.  (77°  F.)  ;  also  in 
80  mils  Of  boiling  water;  soluble  in  glycerin  and  olive  oil  and  easily  dissolved  by  alkali 

hydroxide  solutions,  - 

Tests  for   Identity.     Betanaphthol   melts  between    120°  and  122°  ('.    (2is°  and 

F.). 
Betanaphthol  sublimes  readily  when  heated  and  volatfhseg  with  the  vapors  of  alcohol 

or  water. 

A  cold,  saturated  aqueous  solution  of  Betanaphthol,  when  mixed  with  ammonia  water, 
exhibits  a  faint,  bluish  fluorescence. 
All  about  0.1  Gm.  of  Betanaphthol  to  r>  mils  of  an  aqueous  solution  of  potassium 

hydroxide   (1    in   4),    then  add    I    Toil  of  chloroform,   and  gently  warm   the  mixture;  the 
SqueOUS layer  acquires  a  blue  color,  changing  afterwards  to  green  and  brown. 
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Ferric  chloride  T.S.  colors  a  cold,  saturated  solution  of  Betanaphthol  greenish,  and 
after  some  time  causes  the  separation  of  whitish  flakes,  which  turn  brown  upon  the 
application  of  heat. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Betanaphthol;  not 
more  than  0.05  per  cent,  of  ash  remains. 

Naphthalene. — Dissolve  0.5  Gm.  of  Betanaphthol  in  25  mils  of  ammonia  water;  no 
residue  remains. 

Other  Organic  Impurities. — And  the  solution  does  not  have  a  deeper  color  than  pale 
yellow. 

Alphanaphthol. — A  cold,  saturated  aqueous  solution  of  Betanaphthol,  on  the  addition 
of  a  few  drops  of  iodine  T.S.,  followed  by  sodium  hydroxide  T.S.  in  excess,  shows  no 
violet  color. 

N.  F.  Preparations. — Liquor  Zinci  et  Alumini  Compositus;  Liquor  Zinci  ct  Ferri 
Compositus;  Pasta  Betanaphtholis;  Petroxolin um  Betanaphtholis. 

Uses. — Betanaphthol  is  used  as  an  antiseptic  in  skin  diseases.  It 
retards  the  growth  of  bacteria,  and  has  been  given  internally  in  doses 
of  three  to  five  grains  (0.2  to  0.3  Gm.). 


CRESOL.      U.  S.     Cresol 

A  mixture  of  isomeric  cresols  [C7H80  or  C6H4.CH3.OH  =  108.06] 
obtained  from  coal  tar.  Preserve  it  in  well-closed  containers  protected 
from  light. 

Preparation. — Soon  after  the  introduction  of  carbolic  acid  (phenol) 
into  use  as  an  antiseptic  it  was  discovered  that  some  of  the  homologous 
constituents  of  crude  carbolic  acid  were  more  active  than  the  phenol 
which  it  contained.  Cresol  or  cresylic  acid,  as  it  was  then  called,  was  the 
most  important  among  these,  and  experience  has  developed  its  value. 
Official  cresol  consists  of  a  mixture  of  three  isomers  existing  accord- 
ing to  Schulze  in  coal  tar  approximately  in  the  proportion  of  40  per 
cent,  of  metacresol,  35  per  cent,  of  orthocresol,  and  25  per  cent,  of  para- 
cresol.  Cresol  has  a  higher  boiling  point  than  phenol  and  is  separated 
from  it  by  fractional  distillation. 

Preparations  of  this  type  are  frequently  required  to  have  stated 
upon  the  label  their  germicidal  activity  as  compared  with  phenol. 
This  figure  is  known  as  the  Phenol  Coefficient  (see  Phenol). 

Official  Description. — A  colorless  or  yellowish  to  brown-yellow,  highly  refractive 
liquid,  becoming  darker  or  assuming  a  reddish  tint  with  age  and  on  exposure  to  light. 

Reaction  and  Identity  Test. — It  has  a  phenol-like,  sometimes  empyreumatic  odor. 
A  saturated  aqueous  solution  of  Cresol  is  neutral  or  slightly  acid  to  litmus,  and  becomes 
blue-violet  on  the  addition  of  ferric  chloride  T.S. 

Solubility. — One  mil  of  Cresol  dissolves  in  about  50  mils  of  water,  usually  forming 
a  cloudy  solution;  it  is  miscible  with  alcohol,  ether,  benzene,  petroleum  benzin,  or 
glycerin;  it  is  dissolved  by  solutions  of  the  fixed  alkali  hydroxides. 

Specific  Gravity.— 1.030  to  1.038  at  25°  C.  (77°  F.). 

Impurities  and  Tests  for  Impurities. — Not  less  than  90  per  cent,  by  volume  of  Cresol 
distils  between  195°  and  205°  C.  (383°  and  401°  F.). 

Hydrocarbons. — A  solution  of  1  mil  of  Cresol  in  60  mils  of  water  is  not  more  than 
slightly  turbid. 

Uses. — Cresol  is  antiseptic  and  resembles  phenol  in  its  medical 
properties,  but  owing  to  its  greater  insolubility  in  water  is  nearly 
always  employed  in  combination  with  alkalies  associated  with  fatty 
bodies,  or  soaps.  (See  Liquor  Cresolis  Compositus  below).  The  th>s<- 
is  one  to  five  minims  (0.05  to  0.3  mil). 
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LIQUOR  CRESOLIS  COMPOSITUS.  U.  S.     Compound  Solution  of  Cresol 

[Liq.  Cresol.  Co.] 

Metric  Old  form 

*CresoI 500  Om.  16  oz.  av. 

Linseed  Oil 300  Gm.  9  oz.  av.  263  gr. 

Potassium  Hydroxide 80  Gm.  2  oz.  av.  245  gr. 

Alcohol 30  mils  1  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  Gm.  32  oz.  av. 

Heat  the  linseed  oil  in  a  tared  vessel  of  a  capacity  equal  to  about 
four  times  the  bulk  of  the  ingredients,  on  a  water  bath  to  a  temper- 
ature of  70°  C.  (158°  F.).  Dissolve  the  potassium  hydroxide  in  50  mils 
[old  form  about  1  fl.  oz.  5  fl.  dr.]  of  water  and  warm  the  solution  to 
70°  C.  (158°  F.),  add  it  to  the  linseed  oil  and  mix  thoroughly;  then 
incorporate  the  alcohol  and  continue  to  heat  the  mixture  without  stir- 
ring until  a  small  portion  is  found  to  be  soluble  in  boiling  water  with- 
out the  separation  of  oily  drops.  While  yet  warm  add  the  cresol  and 
mix  thoroughly,  maintaining  the  temperature  at  about  70°  C.  (158° 
F.)  until  a  clear  solution  is  produced.  Finally  add  sufficient  water  to 
make  the  finished  product  weigh  1000  Gm.  [old  form  32  oz.  av.]. 

Note. — In  this  process  the  80  Gm.  [old  form  2  oz.  av.  263  grains] 
of  potassium  hydroxide  may  be  replaced  by  54  Gm.  old  form  1  oz. 
av.  319  gr.]  of  sodium  hydroxide. 

This  liquid  was  introduced  into  the  Pharmacopceia  to  supply 
a  need  for  an  antiseptic  solution,  which  will  readily  mix  with 
water;  it  closely  resembles  lysol,  creolin,  solveol,  and  solutol  in  its 
medical  uses.  Some  of  these  preparations  produce  a  milky  mixture 
when  added  to  water,  due  to  the  presence  of  rosin  soap  instead  of  an 
olein  soap.  Creolin  is  a  preparation  of  this  type,  usually  employed 
in  from  1  to  3  per  cent,  aqueous  solutions.  Compound  Solution  of 
Cresol  must  be  used  with  caution  as  it  is  about  equal  to  phenol  in  its 
poisonous  character. 

The  U.  S.  P.  has  permitted  the  alternative  use  of  sodium  hydroxide 
which  produces  a  preparation  practically  identical  in  character  with 
that  made  from  potassium  hydroxide  and  at  a  greatly  reduced  cost. 
It  has  been  suggested  that  the  pharmacist  may  readily  prepare  this 
solution  by  dissolving  a  corresponding  weight  of  linseed  oil-soft  soap 
in  the  cresol  and  add  sufficient  water  to  make  the  required  quantity. 
This  has  been  found  to  be  satisfactory  if  the  soap  is  carefully  selected. 

Similar  preparations  are  extensively  used  as  a  "sheep  dip"  for 
the  destruction  of  parasitic  organisms  in  the  wool  of  sheep.  A  typical 
formula  is  as  follows:  Soap  1  lb.  av.,  crude  cresol  16  fl.  oz.,  water  to 
make  50  gallons. 

Uses. — Compound  solution  of  cresol  is  a  valuable  antiseptic  solu- 
tion  for  local  applications.  It  is  sometimes  used  internally  in  doses 
of  five  to  ten  minims  (0.3  to  0.6  mil). 

PHENOL.     U.  S.     Phenol 

[Carbolic  Acid] 

Hydroxybenzene  obtained  from  coal  tar  or  made  synthetically.  It 
contains  not  Less  thin  97  per  cent,  of  CeHoOH  (94.05).  Preserve  it 
in  well-closed  containers,  protected  from  light. 
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Preparation. — This  valuable  product  is  properly  termed  phenol, 
and  it  belongs  to  a  well-marked  class  of  hydrocarbons  of  which  it  is 
the  type.  Until  recent  years  it  was  always  made  by  distilling  crude 
carbolic  acid,  and  separating  and  purifying  the  distillate  by  repeated 
crystallizations,  but  it  is  now  prepared  synthetically  by  treating  ben- 
zene or  benzol  with  fuming  sulphuric  acid  to  produce  benzene  sul- 
phonic  acid  as  follows: 

C6H6  +  H2S04  =  C6H5S02OH  +  H20 

Benzene         Sulphuric       Benzene-Sulphonic        Water 
Acid  Acid 

This  acid  is  now  neutralized  with  sodium  carbonate,  forming  sodium 
benzene-sulphonate 

2(C6H5S02OH)   +  Na2C03  =  2(C6H5S02ONa)  +  C02  +  H20 

Benzene-Sulphonic  Sodium  Sodium  Benzene-  Carbon  w»t 

Acid  Carbonate  Sulphonate  Dioxide 

The  sodium  benzene  sulphonate  is  fused  with  caustic  soda,  whereby 
sodium  phenolate  and  sodium  sulphite  are  formed  as  follows: 

2(C«H8SOaONa)  +  4NaOH  =  2H20  +  2Na2S03  +  2C6H5ONa 

Sodium  Sodium  Water  Sodium  Sodium 

Benzene-sulphonate  Hydroxide  Sulphite  Phenolate 

Hydrochloric  acid  is  finally  added  to  the  sodium  phenolate,  which 
liberates  phenol,  which  is  further  purified  by  distillation.  The  last 
reaction  is  as  follows : 

C6H5ONa  +  HC1  =  C6H50H  +  NaCl 

Sodium         Hydrochloric       Phenol  Sodium 

Phenolate  Acid  Chloride 

When  perfectly  pure,  phenol  is  devoid  of  the  odor  of  cresol,  but  it  has 
a  peculiar  aromatic  odor,  which  is  not  disagreeable.  Crystallized 
phenol,  as  found  commercially,  is  much  purer  than  the  liquid  forms, 
and  has  the  advantage  that  it  may  be  transported  in  cans  or  bottles 
without  risk  of  loss  by  leakage.  (See  Phenol  Liquefactum,  page 
1000). 

Official  Description. — It  occurs  in  colorless,  interlaced,  or  separate  needle-shaped 
crystals,  or  as  a  white,  crystalline  mass,  sometimes  acquiring  a  red  tint.  When  undi- 
luted it  cauterizes  and  whitens  the  skin  and  mucous  membrane. 

Odor  and  Reaction. — A  characteristic,  somewhat  aromatic  odor.  An  aqueous  solu- 
tion of  phenol  (1  in  15)  is  clear  and  neutral  or  at  most  only  faintly  acid  to  litmus. 

Solubility.— One  Gm.  of  Phenol  dissolves  in  about  15  mils  of  water  at  25°  C.  (77°  F.) ; 
very  soluble  in  alcohol,  glycerin,  chloroform,  ether,  carbon  disulphide,  or  in  fixed  or 
volatile  oils. 

Tests  for  Identity  and  Impurities. — When  gently  heated  Phenol  melts,  forming  a 
highly  refractive  liquid.    It  is  also  liquefied  by  the  addition  of  about  8  per  cent,  of  water. 

Congealing  point:   not  below  38°  C.  (100.4°  F.). 

Its  aqueous  solution  yields  with  bromine  water  a  white  precipitate  of  tribromphenol, 
which  at  first  redissolves,  but  becomes  permanent  as  more  of  the  reagent  is  added,  and 
appears  crystalline  when  viewed  under  the  microscope. 

Add  1  drop  of  ferric  chloride  T.S.  to  10  mils  of  an  aqueous  solution  of  Phenol  (1  in 
100) ;  the  liquid  acquires  a  violet-blue  color. 

Heat  about  10  Gm.  of  Phenol  on  a  water  bath;  it  is  volatilized  without  leaving  more 
than  0.05  per  cent,  of  residue.    The  vapor  is  inflammable. 

Assay. — Dissolve  about  1.5  Gm.  of  the  Phenol  to  be  assayed,  accurately  weighed, 
in  sufficient  distilled  water  to  make  1000  mils.  Transfer  an  aliquot  portion  of  this 
solution,  containing  not  less  than  0.038  Gm.  nor  more  than  0.O11  Gm.  of  Phenol,  to  a 
500  mil  glass-stoppered  flask  having  a  long,  narrow  neck,  add  30  mils  of  tenth-normal 
bromine  V.S.,  then  5  mils  of  hydrochloric  add  and  immediately  insert  the  stopper. 
Shake  the  flask  repeatedly  during  half  an  hour,  allow  it  to  stand  for  fifteen  minutes, 
remove  the  stopper  just  sufficiently  to  introduce  quickly  5  mils  of  an  aqueous  solution 
of  potassium  iodide  (1  in  5),  being  careful  that  no  bromine  vapor  escapes,  and  at  once 
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stopper  the  flask.  Shake  the  latter  thoroughly,  remove  the  stopper  and  rinse  it  and  the 
neck  of  the  flask  with  a  little  distilled  water,  so  that  the  washings  may  flow  into  the 
flask,  then  add  1  mil  of  chloroform,  shake  the  mixture  well  and  titrate  with  tenth-normal 
sodium  thiosulphate  V.S.,  using  starch  T.S.  as  indicator.  It  shows  not  less  than  97 
per  cent,  of  C6H5OH.  Each  mil  of  tenth-normal  bromine  V.S.  corresponds  to  0.001568 
Gm.  of  C6H5OH.  Each  gramme  of  Phenol  corresponds  to  not  less  than  618.6  mils 
of  tenth-normal  bromine  V.S. 

U.  S.  P.  Preparations. — Glyceritum  Phenolis  (from  Liquefied  Phenol);  Phenol 
Liquefactum;  Unguentum  Phenolis  (from  Liquefied  Phenol). 

N.  F.  Preparations. — Aqua  Phenolata  (from  Liquefied  Phenol);  Liquor  Iodi 
Phenolatus  (from  Liquefied  Phenol);  Liquor  Sodii  Boratis  Compositus  (from  Lique- 
fied Phenol);  Nebula  Aromatica;  Oleum  Phenolatum;  Petroxolinum  Phenolis; 
Petroxolinum  Phenolis  Camphoratum;  Phenolum  Iodatum;  Pulvis  Antisepticua. 

Uses. — Phenol  is  unquestionably  the  most  largely  used  antiseptic, 
and  because  of  this  fact  great  caution  must  be  observed  in  dispensing 
it,  as  it  is  employed  more  frequently  for  suicidal  purposes  than  any 
other  poison;  when  applied  to  the  skin  or  mucous  membrane,  it  cau- 
terizes and  produces  blanching;  alcohol  applied  at  once  to  the  cauter- 
ized part  causes  the  disappearance  of  the  white  spots.  Alcohol  has 
been  used  successfully  in  the  treatment  of  poisoning  by  "carbolic  acid" 
after  it  has  been  swallowed;  the  stomach  pump  should  also  be  em- 
ployed, as  vomiting  is  rendered  almost  impossible  owing  to  the  be- 
numbing influence  of  the  poison.  When  diluted  with  an  equal  volume 
of  glycerin,  it  becomes  miscible  with  water  in  any  proportion.  One 
of  the  developments  of  the  use  of  antiseptics  has  been  the  establish- 
ment of  a  method  for  determining  the  value  of  substances  which 
possess  the  power  to  destroy  micro-organisms.  Phenol  has  been 
taken  as  the  standard  and  other  substances  are  rated  in  comparison 
with  it  by  what  is  known  as  the  Phenol  Coefficient.  The  details  of 
this  test  have  been  carefully  developed,  although  no  one  method  was 
sufficiently  proved  for  adoption  in  the  U.  S.  P.  IX.  They  all  depend, 
however,  upon  the  killing  of  bacteria  in  a  definite  time  and  under 
carefully  specified  conditions  as  to  temperature,  presence  of  organic 
matter,  time,  etc.,  and  the  comparison  is  made  against  pure  phenol. 
Many  States  and  also  various  departments  of  the  Government  require 
a  statement  of  the  phenol  coefficient,  or  value  as  compared  with  phenol, 
on  the  labels  of  preparations  which  claim  to  possess  germicidal  power. 
For  further  information  see  the  Hygienic  Laboratory  Bulletin  No. 
82,  April,  1912.     The  dose  of  phenol  is  one  grain  (0.065  Gm.). 


PHENOL  LIQUEFACTUM.    U.  S.     Liquefied  Phenol 
[Phenol  Liq. — Liquefied  Carbolic  Acid] 

A  liquid  containing  not  less  than  87  per  cent,  of  C«H6OH  (94.05). 

♦Phenol,  a  convenient  quantity. 
Distilled  Water,  a.  sufficient  quantity. 

Liquefy  the  phenol  by  placing  the  unstoppored  container  on  a  water 
bath,  and  applying  heat  gradually  until  the  crystals  have  melted, 
transfer  the  liquid  to  a  tared  vessel  and  weigh  it;  then  add  for  each 
'.i  I  mi.  [old  form  9  08.  av.]  of  phenol  1  Gm.  [old  form  1  oz.  av.]  of  dis- 
tilled water  and  mix  thoroughly.  Preserve  it  in  well-closed  containers, 
protected  from  light. 
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Official  Description. — A  colorless  liquid,  which,  may  develop  a  red  tint  upon  keeping. 
When  undiluted  it  cauterizes  and  whitens  the  skin  and  mucous  membrane. 

Odor. — It  has  a  characteristic,  somewhat  aromatic  odor. 

Miscibility. — Liquefied  Phenol  is  miscible  with  alcohol,  ether,  or  glycerin.  When  it 
is  diluted  with  an  equal  volume  of  glycerin,  the  mixture  is  miscible  with  water. 

Specific  Gravity.— About  1.065  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Impurities. — When  subjected  to  distillation,  the  boiling  point 
does  not  rise  above  182°  C.  (359.6°  F.). 

In  other  respects  Liquefied  Phenol  responds  to  the  tests  for  identity  and  purity  under 
Phenol  (omitting  the  congealing  point). 

Assay. — Proceed  as  directed  under  Phenol. 

Each  gramme  of  Liquefied  Phenol  corresponds  to  not  less  than  554.8  mils  of  tenth- 
normal bromine  V.S. 

U.  S.  P.  Preparations. — Glyceritum  Phenolis;  Unguentum  Phenolis. 
N.  F.  Preparations. — Aqua  Phenolata;  Liquor  lodi  Phenolatus;  Liquor  Sodii 
Boratis  Compositus. 

Uses. — Liquefied  phenol  was  introduced  into  the  Pharmacopoeia 
to  furnish  a  uniform  and  convenient  method  of  using  phenol  in  a  con- 
centrated liquid  form,  the  practice  of  adding  10  per  cent,  of  water  to 
crystallized  phenol  has  long  been  used,  this  liquid  being  often  more 
convenient  for  compounding  prescriptions  than  the  crystals.  In 
using  it,  allowance  must  of  course  be  made  for  the  presence  of  10  per 
cent,  of  water.     The  dose  is  one  minim_(0.05  mil). 

PHENOL  IODATUM.     N.  F.      Iodized  Phenol 

[Phenol   lodat. — Acidum  Carbolicum  Iodatum,  N.  F.  Ill] 

Metric  Old  form 

Iodine,  reduced  to  powder 20  Qm.  2  oz.  av. 

Phenol 60  Qm.  6  oz.  av. 

Glycerin 20  Qm.  2  oz.  av. 


To  make 1 00  Qm.  io  oz.  av. 

Place  the  iodine  in  a  fljisk,  add  the  phenol,  previously  melted,  then 
the  glycerin,  and  digest  the  mixture  at  a  gentle  heat,  frequently  agitat- 
ing, until  the  iodine  is  dissolved. 

Preserve  the  product  in  glass-stoppered  bottles  in  a  dark  place. 

Uses. — It  is  used  as  an  antiseptic  and  caustic. 


PHENOLPHTHALEINUM.      U.  S.      Phenolphthalein 
[Phenolphthal.] 

A  dibasic  phenol  derivative  (dihydroxvphthalophenone)  [C20Hi4O4 
or  (C6H4OH)2CO.C6H4CO  =  318.11]. 

Preparation. — It  may  be  prepared  by  heating  10  parts  of  phenol 
with  5  parts  of  phthalic  anhydride  and  4  parts  of  sulphuric  acid  to 
120°  C.  (248°  F.),  for  ten  or  twelve  hours,  exhausting  the  product 
with  boiling  water,  dissolving  the  residue  in  dilute  sodium  hydroxide 
solution,  filtering  and  precipitating  with  acetic  acid.  It  is  afterwards 
purified  and  crystallized. 

Official  Description. — It  is  a  white  or  faintly  yellowish-white,  crystalline  powder; 
permanent  in  the  air. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. — One  Gm.  of  Phenolphthalein  dissolves  in  13  mils  of  alcohol,  and  in  about 
70  mils  of  ether  at  25°  C.  (77°  P.):  almost  insoluble  in  water. 

Tests  for  Identity.— Melting  point:    not  below  253°  C.  (4S7.4°  F.). 
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It  is  dissolved  by  solutions  of  the  alkali  hydroxides  and  carbonates  with  a  red  color. 
The  solutions  are  decolorized  by  the  addition  of  acids  in  excess  or  by  heating  with  zinc 
dust. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Phenolphthalein; 
not  more  than  0.05  per  cent,  of  ash  remains. 

A  solution  of  0.5  Gm.  of  Phenolphthalein  in  30  mils  of  alcohol  is  colorless. 

Fluorane. — One-half  Gm.  of  Phenolphthalein  dissolves  completely  in  a  mixture  of  4 
mils  of  sodium  hydroxide  T.S.  and  50  mils  of  distilled  water. 

A  mixture  of  250  mils  of  cold,  recently  boiled,  distilled  water  and  0.5  mil  of  a  solution 
i  ^  Phenolphthalein  (1  in  100)  in  diluted  alcohol  requires  not  more  than  0.5  mil  of  hun- 
dredth-normal potassium  hydroxide  V.S.  to  produce  a  pink  coloration. 

Heavy  Metals. — Heat  about  0.5  Gm.  of  Phenolphthalein  on  a  water  bath  for  five  min- 
utes with  10  mils  of  diluted  hydrochloric  acid,  filter  the  liquid  and  evaporate  the  filtrate 
tn  dryness;  the  residue,  when  dissolved  in  25  mils  of  distilled  water,  slightly  acidulated 
with  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXII). 

Arsenic. — Heat  a  crucible  to  redness  and  introduce,  in  small  portions,  an  intimate 
mixture  of  0.2  Gm.  of  Phenolphthalein,  about  0.5  Gm.  of  potassium  nitrate,  and  about 
0.3  Gm.  of  anhydrous  sodium  carbonate.  Maintain  a  red  heat  until  the  reaction  ceases, 
then  boil  the  cooled  residue  for  five  minutes  with  10  mils  of  diluted  sulphuric  acid,  filter, 
and  wash  the  undissolved  residue  with  10  mils  of  distilled  water.  Evaporate  the  fil- 
trate and  washings  until  sulphuric  acid  vapors  begin  to  evolve.  The  residue,  dissolved 
in  5  mils  of  distilled  water,  meets  the  requirements  of  the  Test  for  arsenic  (see  U.  S.  P., 
Test  No.  1,  Chapter  LXII). 

N.  F.  Preparation. — Trochisci  Phenolphthaleini. 

Uses. — Phenolphthalein  has  been  used  for  a  number  of  years 
as  an  indicator  in  volumetric  analysis,  but  it  is  now  largely  employed 
internally  as  a  purgative  in  doses  of  one  to  eight  grains  (0.065- 
0.5  Gm.). 

TRINITROPHENOL.  U.  S.     Trinitrophenol 
[Trinitrophen. — Picric  Acid] 

Trinitrophenol  [C6H307N3  or  C6H2(OH)(N02)3  1:2:4:6  =  229.05]. 
Preserve  it  in  well-stoppered  bottles  in  a  cool  pace,  remote  from  fire. 

Caution. — For  safety  in  transportation  it  is  usually  mixed  with  about 
20  per  cent,  of  water.  Before  applying  the  tests  described  below,  dry 
the  Trinitrophenol  to  constant  weight  in  a  desiccator  over  sulphuric 
acid. 

Preparation. — It  is  obtained  by  the  action  of  nitric  acid  on  phenol. 

Official  Description. — It  occurs  in  pale  yellow,  rhombic  prisms  or  scales.  It  explodes 
when  heated  rapidly  and  when  subjected  to  percussion. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  an  intensely  bitter  taste.  An 
aqueous  solution  of  Trinitrophenol  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Trinitrophenol  dissolves  in  78  mils  of  water,  12  mils  of  al- 
cohol, 35  mils  of  chloroform,  65  mils  of  ether,  and  in  10  mils  of  benzene  at  25°  C.  (77°  F.) ; 
also  in  15  mils  of  boiling  water. 

Tests  for  Identity.— It  melts  between  121°  and  123°  C.  (249.8°  and  253.4°  F.). 

An  aqueous  solution  of  Trinitrophenol  (1  in  100)  has  a  yellow  color,  which  becomes 
darker  on  the  Addition  of  alkalies,  and  red  on  the  addition  of  ammonium  sulphide  T.S. 
or  a  solution  of  an  alkaline  cyanide. 

Impurities  and  Tests  for  impurities. — Sulphate. — Add  a  few  drops  of  barium  chlo- 
ride T.S.  to  10  mils  of  an  aqueous  solution  of  Trinitrophenol  (1  in  100);  the  liquid  docs 
not  at  once  become  opalescent. 

I  )i  solve  2  Gm.  <>f  Trinitrophenol  in  50  mils  of  benzene,  collect  the  insoluble  residue, 
if  any,  on  a  small  filler  which  has  been  dried  at  100°  C.  (212°  P.)  and  weighed.  \\  a-n 
the  residue  and  Biter  with  benzene  until  the  washings  are  colorless.  The  residue,  dried 
at  100°  C.  (212°  P.),  does  not  exceed  0.2  per  cent. 

Uses, — It  is  used  chiefly  in  the  form  of  a  1  per  cent,  aqueous  solu- 
tion for  bums,  although  it  is  also  used  in  urine  analysis  to  detect  and 
estimate  glucose  and  also  in  the  determination  of  albumin.  It  is 
very  explosive  when  dry,  therefore  the  above  caution  concerning 
transportation.  It  has  been  employed  internally  as  an  antipyretic; 
the  dose  is  one-half  grain  (0.03  Gm). 
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RESORCINOL.    U.S.     Resorcinol 
[  Resorcin. — Resorcin] 

Metadihydroxybenzene.  It  contains  not  less  than  99.5  per  cent,  of 
C6H4(0H)2  1:3  (110.05).  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

Preparation. — Resorcinol  is  usually  prepared  by  fusing  sodium 
metabenzenedisulphonate  with  sodium  hydroxide;  it  may  be  made  in 
several  other  ways — by  the  destructive  distillation  of  brazilin,  or 
by  the  fusion  of  either  galbanum,  ammoniac,  sagapenum,  asafetida,  or 
acroides  with  caustic  potash.  Resorcinol  is  a  diatomic  phenol  iso- 
meric with  pyrocatechin  and  hydroquinone. 

Official  Description. — It  occurs  in  colorless,  or  nearly  colorless,  needle-shaped  crys- 
tals or  as  a  powder  .  It  acquires  a  pink  tint  on  exposure  to  light  and  air. 

Odor,  Taste,  and  Reaction. — It  has  a  faint,  peculiar  odor  and  a  sweetish,  followed 
by  a  bitter,  taste.    Its  aqueous  solution  (1  in  20)  is  neutral  or  only  faintly  acid  to  litmus. 

Solubility.— One  Gm.  of  Resorcinol  dissolves  in  0.9  mil  of  water  and  in  0.9  mil  of 
alcohol  at  25°  C.  (77°  F.);  also  in  about  0.2  mil  of  water  at  80°  C.  (176°  F.) ;  freely  solu- 
ble in  glycerin  or  ether;  slightly  soluble  in  chloroform. 

Tests  for  Identity  and  Impurities.— It  melts  between  109°  and  111°  C.  (228.2°  and 
231.8°  F.). 

The  addition  of  a  few  drops  of  ferric  chloride  T.S.  to  10  mils  of  an  aqueous  solution 
of  Resorcinol  (1  in  200)  produces  a  bluish- violet  color,  changing  to  brownish-yellow  on 
the  addition  of  ammonia  water  (distinction  from  catechol  and  quinol). 

Dissolve  0.1  Gm.  of  Resorcinol  in  1  mil  of  potassium  hydroxide  T.S.  and  then  add  a 
drop  of  chloroform;  the  mixture  upon  being  heated  assumes  fan  intense,  crimson  color, 
and  if  a  slight  excess  of  hydrochloric  acid  is  then  added,  the  color  changes  to  a  pale 
straw-yellow. 

Incinerate  about  2  Gm.  of  Resorcinol;  not  more  than  0.05  per  cent,  of  ash  remains. 

Catechol. — Lead  acetate  T.S.  produces  no  precipitate  when  added  to  an  aqueous 
solution  of  Resorcinol  (1  in  20). 

An  aqueous  solution  of  Resorcinol  (1  in  20)  does  not  emit  the  odor  of  phenol  when 
gently  warmed. 

Assay. — Dissolve  about  1.5  Gm.  of  Resorcinol,  accurately  weighed,  in  sufficient  dis- 
tilled water  to  make  500  mils.  Transfer  25  mils  of  the  solution  to  a  500  mil,  glass- 
stoppered  flask  having  a  long  and  narrow  neck,  add  50  mils  of  tenth-normal  bromine 
V.S.,  and  dilute  with  50  mils  of  distilled  water.  Then  add  5  mils  of  hydrochloric  acid 
and  at  once  stopper  the  flask.  Shake  the  liquid  and  allow  it  to  stand  for  one  minute, 
then  dilute  it  with  20  mils  of  distilled  water,  add  5  mils  of  potassium  iodide  T.S.  and 
allow  it  to  stand  for  five  minutes.  The  titration  of  the  liberated  iodine  with  tenth- 
normal sodium  thiosulphate  V.S.,  starch  T.S.  being  used  as  indicator,  shows  not  less 
than  99.5  per  cent,  of  CeH4(OH)2.  Each  mil  of  tenth-normal  bromine  V.S.  corresponds 
to  0.001834  Gm.  of  CeH4(OH)2.  Each  gramme  of  Resorcinol  corresponds  to  not  less 
than  542.5  mils  of  tenth-normal  bromine  V.S. 

N.  F.  Preparations. — Pasta  Resorcinolis  Fortis;  Pasta  Resorcinolis  Mitis; 
Ungucntum  Resorcinolis  Compositum. 

Uses. — Resorcinol  is  an  antiseptic  closely  resembling  phenol  in  its 
physiological  action.  It  is  used  mainly  externally  in  various  skin 
diseases.  The  dose  of  resorcinol  is  two  to  three  grains  (0.12  to  0.2) 
Gm.). 

ACIDUM  SALICYLICUM.    U.  S.     Salicylic  Acid 
[Acid.   Salicyl.] 

Orthohydroxybenzoic  acid,  existing  naturally  in  combination  in  vari- 
ous plants,  but  generally  prepared  synthetically.  It  contains,  when 
dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not  less 
than  99.3  per  cent,  of  C7H603  or  CeH^OEQCOOH  (138.05).  Preserve 
it  in  well-closed  containers. 

Preparation. — Although  salicylic  acid  may  be  obtained  from  sev- 
eral natural  sources,  it  is  obtained,  according  to  Kolbc's  patent,  by 
treating  sodium  phenol  (or  carbolate)  with  carbon  dioxide.  For  this 
purpose,  the  most  concentrated  caustic  soda  solution  is  evaporated 
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with  the  corresponding  amount  of  phenol  to  a  dry  powder;  this  is 
then  heated  to  100°  C.  (212°  F.),  while  a  stream  of  dry  carbon  diox- 
ide is  passed  over  it.  The  temperature  is  gradually  raised  to  180°  C. 
(356°  F.),  and  increased  to  220°  C.  (428°F.)  as  soon  as  phenol  dis- 
tils over,  and  finally  raised  to  250°  C.  (482°  F.),  until  no  more  phenol 
distils.  In  the  retort,  the  half  of  the  phenol  used  remains  as  sodium 
salicylate,  while  the  other  half  is  distilled  over  unchanged.  The 
reaction  is  as  follows: 

2NaC6H50  +  C02  =  CeH60  +  Na2C7H403 

Sodium  Carbon  Phenol  Normal  Sodium 

Phenol  Dioxide  Salicylate 

The  sodium  salt  thus  obtained  is  dissolved  in  water,  decomposed  by 
hydrochloric  acid,  and  the  salicylic  acid  filtered  off,  washed,  and  crys- 
tallized from  a  hot  aqueous  solution,  or  purified  by  sublimation  in  a 
current  of  superheated  steam  or  dialyzed. 

Schmitt  improved  Kolbe's  process  by  acting  upon  sodium  phenol 
with  carbon  dioxide  in  closed  vessels  at  a  temperature  of  130°  C. 
(266°  F.) ;  sodium-phenol  carbonate  is  formed  which  passes  into  sodium 
salicylate.  By  this  modification  no  separation  of  phenol  occurs. 
Salicylic  acid  is  also  made  from  oil  of  gaultheria  by  adding  to  it  a 
strong  solution  of  potassium  hydroxide  whereby  potassium  salicylate 
is  formed ;  this  is  then  poured  into  diluted  hydrochloric  acid  and  the 
separated  crystals  of  salicylic  acid  purified  by  recrystallization. 

Official  Description,  Odor,  Taste,  and  Reaction. — It  occurs  in  fine  prismatic  needles, 
or  as  a  bulky,  crystalline  powder,  having  a  sweetish,  afterwards  acrid  taste;  permanent 
in  the  air.  Synthetic  Salicylic  Acid  is  white  and  odorless;  when  prepared  from  methyl 
salicylate  the  Acid  may  have  a  slightly  yellow  or  pink  tint  and  a  slight,  gaultheria-like 
odor.    A  saturated,  aqueous  solution  of  Salicylic  Acid  is  acid  to  litmus. 

Solubility.— -One  Gm.  of  Salicylic  Acid  dissolves  in  460  mils  of  water,  2.7  mils  of 
alcohol,  42  mils  of  chloroform,  3  mils  of  ether,  135  mils  of  benzene,  or  in  52  mils  of 
oil  of  turpentine  at  25°  C.  (77°  F.);  also  in  about  15  mils  of  boiling  water. 

Tests  for  Identity  and  Impurities. — It  melts  between  156°  and  159°  C(312.8°  and 
318.2°  F.). 

A  saturated,  aqueous  solution  of  Salicylic  Acid  is  colored  intensely  bluish-violet  (in 
high  dilution  violeWed)  by  ferric  chloride  T.S. 

Incinerate  about  1  Gm.  of  Salicylic  Acid;  not  more  than  0.1  per  cent,  of  ash  remains. 

Iron,  Phenol,  or  Coloring  Matter. — Allow  a  saturated  alcoholic  solution  of  about  1  Gm. 
of  Salicylic  Acid  to  evaporate  spontaneously,  in  a  glass  or  porcelain  dish  in  a  place  pro- 
tected from  dust;  the  synthetic  Acid  yields  a  perfectly  white,  crystalline  residue;  the 
Acid,  prepared  from  methyl  salicylate,  yields  a  white,  or  not  more  than  a  slightly  yel- 
low, or  slightly  pink  residue. 

Dissolve  about  1  Gm.  of  Salicylic  Acid  in  an  excess  of  cold  sodium  carbonate  T.S., 
agitate  the  liquid  with  an  equal  volume  of  ether,  and  allow  the  ethereal  solution  to  evapo- 
rate spontaneously;  the  residue,  if  any,  is  free  from  the  odor  of  phenol. 

Organic  Impurities. — A  solution  of  about  0.5  Gm.  of  the  synthetic  Salicylic  Acid  in 
10  mils  of  sulphuric  acid  at  room  temperature  acquires  not  more  than  a  light  yellow 
color.  The  Acid,  prepared  from  methyl  salicylate,  under  similar  conditions,  may  pro- 
duce a  slightly  brown  color. 

Hydrochloric  Acid. — A  solution  of  about  0.5  Gm.  of  Salicylic  Arid  in  10  mils  of  alcohol 
mixed  with  a  few  drops  of  nitric  acid  remains  unaffected  upon  the  addition  of  B  few 
drops  of  silver  nitrate  T.S. 

Assay. — Dissolve  about  0.5  Gm.  of  Salicylic  Acid,  previously  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid  ami  accurately  weighed,  in  25  mils  of  diluted  alcohol 
which  has  previously  Keen  neutralized  with  tenth-normal  potassium  hydroxide  V.S., 

Cbenolphthalein  T.8.  beinji  used  as  indicator.  Titrate  this  solution  with  tenth-normal 
arium  hydroxide  VS.,  using  phenolphthalein  T.S.  as  indicator.  It  shows,  in  the  dried 
acid,  not  less  than  99.3  peT  cent,  of  <  Vie,'  >n-  Each  mil  of  tent  h-  normal  barium  hydrox- 
ide V.S.  corresponds  to  0.013806  Gm.  of  ('7Hfl03.  Each  gramme  of  Salicylic  Acid, 
previously  dried,  corresponds  to  not  less  than  71.9  mils  of  tenth-normal  barium  hydrox- 
ide V.S. 

N.  F.  Preparations. — Collodium  Salicylic]  Compositum;  Glycerogelatinum  Acidi 
SaUcylici;  Mulla  Creosoti  Salicylate;  Mulla  Acidi  Salicylici;  Pasta  Zinci;  Pulvis 
Antisepticus;  Pulvis  Talci  Compositus;  Stili  Acidi  Salicylici  Dilubilis. 
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Uses. — Salicylic  acid  is  an  important  product.  It  is  used  as  an 
antipyretic,  in  doses  of  seventy-five  grains,  given  in  divided  doses 
until  the  temperature  is  lowered.  Its  principal  use  is  in  rheumatism 
and  gout,  the  dose  being  eight  grains  (0.5  Gra.).  A  number  of  salts 
of  the  acid  are  official — ammonium,  bismuth,  eserine,  mercuric, 
phenyl,  quinine,  strontium,  sodium,  and  physostigmine  salicylates; 
methyl  salicylate  is  an  official  liquid.  The  sodium  salt  is  very  valu- 
able, and  is  generally  relied  upon  for  the  internal  administration  of 
the  acid. 

PHENYLIS  SALICYLAS.     U.S.     Phenyl   Salicylate 
[Phenyl.    Salicyl. — Salol] 
The  phenyl  ester  [Ci3H1003  or  CeH^OH^OOCeHs  1  :  2  =  214.08] 
of  salicylic  acid.    Preserve  it  in  well-closed  containers  in  a  cool  place. 
Preparation. — Phenyl  salicylate  is  prepared   by  heating  salicylic 
acid  with  phenol  in  the  presence  of  certain  acid  chlorides  (phosphoryl 
chloride  or  carbonyl  chloride);  the  elements  of  water  are  withdrawn 
by  this  action,  and  the  phenyl  group  is  caused  to  unite  with  the  sali- 
cylic radical. 

Official  Description. — A  white,  crystalline  powder. 

Odor,  Taste,  and  Reaction. — It  has  an  aromatic  odor  and  a  characteristic  taste. 

Solubility.— One  Gm.  of  Phenyl  Salicylate  dissolves  in  6670  mils  of  water  and  in  6 
mils  of  alcohol  at  25°  C.  (77°  F.) ;  very  soluble  in  chloroform,  ether,  benzene,  or  in  fixed 
or  volatile  oils. 

Tests  for  Identity.— It  melts  between  41°  and  43°  C.  (105.8°  and  109.4°  F.). 

The  addition  of  diluted  ferric  chloride  T.S.  to  an  alcoholic  solution  of  the  salt  (1  in  20) 
produces  a  violet  color. 

Dissolve  from  0.2  to  0.3  Gm.  of  Phenyl  Salicylate  in  2  mils  of  hot  sodium  hydroxide 
T.S.,  and  acidify  the  solution  with  hydrochloric  acid;  salicylic  acid  separates  and  the 
odor  of  phenol  is  recognizable. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Phenyl  Salicylate; 
not  more  than  0.05  per  cent,  of  ash  remains. 

Free  Acids. — Phenyl  Salicylate  does  not  redden  moistened  blue  litmus  paper. 

Uncombined  Phenol  or  Salicylic  Acid. — Shake  about  1  Gm.  of  Phenyl  Salicylate  with 
50  mils  of  distilled  water  and  filter  the  liquid;  the  addition  of  1  drop  of  ferric  chloride 
T.S.  to  10  mils  of  the  filtrate  produces  no  violet  color. 

Sulphate  or  Chloride. — Ten  mil  portions  of  the  same  filtrate  tested  separately  with 
barium  nitrate  T.S.  and  silver  nitrate  T.S.  show  no  turbidity. 

Uses. — Phenyl  salicylate  is  used  as  an  intestinal  antiseptic,  it  being 
decomposed  in  the  small  intestine,  when  in  contact  with  alkaline  fluids, 
into  phenol  and  salicylic  acid.  It  is  also  used  pharmaceutically  to 
coat  pills  by  rolling  them  in  the  salol,  fused  at  a  low  temperature, 
forming  what  are  termed  enteric  pills,  for  intestinal  administration, 
the  salol  being  insoluble  in  the  stomach.  The  dose  is  from  five  to 
thirty  grains  (0.3  to  2  Gm.). 

ACETPHENETIDINUM.    U.S.     Acetphenetidin 
[Acetphen. — Phenaceti.n] 
The  monoacetyl  derivative  [C10Hi302N  or  C6H4(OC2H5).NH.CH3 
CO  1  :  4  =  179.11]  of  para-amidophenetol. 

Preparation. — Acetphenetidin  is  made  by  treating  paraphenetidin 
C6H4(NH2)  OC2H5  with  glacial  acetic  acid,  which  introduces  the 
acetyl  group,  and  acetparaphenetidin  (C6H4(NHC2H30)OC2H5  is 
formed. 

Official  Description. — It  occurs  in  white,  glistening,  crystalline  scales  or  as  a  fine 
crystalline  powder;  permanent  in  the  air. 
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Odor,  Taste,  and  Reaction. — Odorless,  having  a  slightly  bitter  taste  and  producing  a 
faint  numbing  effect  on  the  tongue.    Its  saturated  aqueous  solution  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Acetphenetidin  dissolves  in  1310  mils  of  water,  15  mils  of 
alcohol,  14  mils  of  chloroform,  and  in  90  mils  of  ether  at  25°  C.  (77°  F.);  also  in  82  mils 
of  boiling  water  and  2.8  mils  of  boiling  alcohol. 

Tests  for  Identity.— Acetphenetidin  melts  between  133°  and  135°  C.  (271.4°  and 
275°  F.). 

Boil  about  0.1  Gm.  of  Acetphenetidin  for  one  minute  with  1  mil  of  hydrochloric  acid, 
dilute  the  mixture  with  10  mils  of  distilled  water,  cool,  and  filter  it;  a  drop  of  potassium 
dichromate  T.S.  added  to  the  filtrate  produces  a  ruby-red  color. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Acetphenetidin; 
not  more  than  0.05  per  cent,  of  ash  remains. 

Readily  Carbonizable  Impurities. — A  mixture  of  about  0.005  Gm.  of  Acetphenetidin 
and  1  mil  of  nitric  acid  is  colored  yellow,  the  color  becoming  darker  on  standing.  The 
solution  of  about  0.5  Gm.  of  Acetphenetidin  in  5  mils  of  colorless  sulphuric  acid  is  not 
more  than  faintly  yellow. 

Acetanilid. — Boil  about  0.1  Gm.  of  Acetphenetidin  with  10  mils  of  distilled  water 
until  dissolved,  cool  the  solution,  filter  it,  and  add  bromine  T.S.  to  the  filtrate,  drop 
by  drop,  with  agitation  after  each  addition,  until  the  solution  remains  permanently 
yellow;  neither  turbidity  nor  precipitation  is  produced. 

Para-phenetidin. — A  mixture  of  about  0.3  Gm.  of  Acetphenetidin  with  1  mil  of  alcohol 
and  1  drop  of  tenth-normal  iodine  V.S.  does  not  acquire  a  red  tint  when  diluted  with 
three  times  its  volume  of  distilled  water  and  boiled. 

Uses. — Acetphenetidin,  or  yhenacetin,  is  a  valuable  antipyretic  and 
analgesic;  the  absence  of  paraphenetidin  in  the  product  should  be 
assured;  the  dose  is  from  five  to  fifteen  grains  (0.3  to  1  Gm.). 

METHYLTHIONIN/E  CHLORIDUM.     U.  S.     Methylthionine  Chloride 

[Methylthionin;    Chlor. — Methylthionin.e   Hydrochloridum,  U.  S.  P.  VIII 

Methylene  Blue] 

Tetramethylthionine  chloride  [C16H18N3C1S+3H20  =  373.75]. 
Preparation. — It  is  made  by  treating  an  acid  solution  of  dimethyl- 
paraphenylene  diamine  with  hydrogen  sulphide  and  ferric  chloride. 

Official  Description. — It  occurs  as  a  dark  green,  crystalline  powder,  or  in  prismatic 
crystals  having  a  lustre  resembling  bronze. 

Solubility. — Methylthionine  Chloride  is  freely  soluble  in  water  and  alcohol;  soluble 
in  chloroform;  the  solutions  have  a  deep  blue  color. 

Tests  for  Identity. — The  addition  of  hydrochloric  acid  to  its  aqueous  solution  changes 
the  color  to  a  lighter  shade  of  blue. 

The  addition  of  sodium  hydroxide  T.S.  to  its  aqueous  solution  changes  the  color  to 
a  purplish  shade,  and,  if  added  in  excess,  produces  on  standing  a  precipitate  having  a 
dull  violet  color. 

A  solution  <>f  Methylthionine  Chloride  in  diluted  sulphuric  acid  is  gradually  decolor- 
ized upon  the  addition  of  zinc  dust. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  0.5  Gm.  of  Methylthionine 
Chloride;  not  more  than  1  per  cent,  of  ash  remains. 

.1  enic. — Intimately  mix  0.2  Gm.  of  Methylthionine  Chloride  with  about  0.5  Gm. 
each  of  potassium  nitrate  and  anhydrous  sodium  carbonate  and  heat  the  powdered 
mixture  in  a  crucible  until  the  organic  matter  is  completely  oxidized.  Then  dissolve 
the  cooled  residue  in  LS  mils  of  diluted  sulphuric  acid  and  evaporate  the  solution  ovi  r 
a  flame  until  vapors  of  sulphuric  add  begin  to  evolve.  The  residue  so  obtained  meets 
the  requirements  ,,f  the  Test  for  arsenic  (see  U.8.  P.,  Tesi  No.  1.  Chapter  LXII). 

.  -Heat   aboul    0.5  Gm.  of  Methylthionine  Chloride  at    a   temperature  below  a 

red  heal  until  it  is  completely  carbonised,  boil  the  powdered  residue  with  10  mils  of 
diluted  hydrochloric  acid  for 'five  minutes,  filter  the  liquid  and  wash  the  residue  with 

11)  mil-  of  distilled  water.     The  combined  liquids,  when  boiled  with  1  mil  of  nitric  acid, 
iturated  with  ammonia  water  and  filtered,  if  necessary,  remain  char  upon 
the  addition  of  an  equal  volume  of  hydrogen  sulphide  T.S. 

Ive  1  Cm.  of  Methylthionine  Chloride  in  50  mils  of  boiling  alcohol, 
filter  through  COUnter-balanced  filters,  wash  the  residue  on  the  filter  with  boiling  alcohol 
until  the  w  e  to  !„•  colored  blue,  and  dry  it  at  100°  C.  (212°  F.).     The  weight. 

corresponds  to  not  more  than  1  per  cent. 

Uses. —  Methylene  blue,  as  it  is  usually  called,  is  used  in  rheumatic 
affections  and  in  gonorrhoea.  Its  intense  and  persistent  color  makes 
it  a  difficuH  substance  t<>  dispense  easily.  It  is  administered  most 
satisfactorily  in  capsules,  in  doses  of  two  to  four  grains  (0.13-0.25  Gm.). 
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ACETANILIDUM.    U.S.     Acetanilid 
[Acetanil. — Acetanilide     Antifebiun 
The  monoacetyl  derivative  [CgHeON  or  C6H5NH.CH3CO  =  135.08] 
of  aniline. 

Preparation. — Acetanilid  or  antifebrin,  is  made  by  heating  a 
mixture  of  aniline  and  glacial  acetic  acid  to  the  boiling  point;  the 
cooled,  congealed  residue  is  purified  by  sublimation  or  recrystallization. 

Official  Description. — It  occurs  in  colorless,  shining,  micaceous,  crystalline  lamin® 
or  as  a  crystalline  powder;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  slightly  burning  taste.  Its  saturated 
aqueous  solution  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Acetanilid  dissolves  in  190  mils  of  water,  3.4  mils  of  alcohol, 
3.7  mils  of  chloroform,  17  mils  of  ether,  47  mils  of  benzene,  and  in  about  5  mils  of  glyc- 
erin at  25°  C.  (77°  F.) ;  also  in  20  mils  of  boiling  water  and  in  O.G  mil  of  boiling  alcohol. 

Tests  for  Identity. — Acetanilid  melts  between  112°  and  114°  C.  (233.6°and  237.2°  F.). 

Boil  about  0.1  Gm.  of  Acetanilid  with  5  mils  of  potassium  hydroxide  T.S.;  the  char- 
acteristic odor  of  aniline  becomes  noticeable.  Now  add  1  mil  of  chloroform,  and  again 
heat  the  mixture;  the  disagreeable  odor  of  phenylisocyanide  (a  poisonous  substance)  is 
evolved. 

Boil  about  0.1  Gm.  of  Acetanilid  for  several  minutes  with  2  mils  of  hydrochloric 
acid;  a  clear  solution  results,  which,  when  mixed  with  3  mils  of  an  aqueous  solution  of 
phenol  (1  in  20)  and  afterwards  with  5  mils  of  a  filtered,  saturated  solution  of 
chlorinated  lime,  acquires  a  brownish-red  color,  which  becomes  deep  blue  upon  super- 
saturation  with  ammonia  water. 

Bromine  T.S.  produces  a  white,  crystalline  precipitate  in  an  aqueous  solution  of  Ace- 
tanilid. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Acetanilid;  not  more 
than  0.05  per  cent,  of  ash  remains. 

Readily  Carbonizable  Impurities. — The  solution  of  about  0.5  Gm.  of  Acetanilid  in  5 
mils  of  colorless  sulphuric  acid  is  not  more  than  faintly  yellow. 

Aniline  Salts  or  Other  Allied  Substances. — Add  5  drops  of  ferric  chloride  T.S.  to  5  mils 
of  a  cold,  saturated  aqueous  solution  of  Acetanilid;  the  color  does  not  differ  from  that 
produced  by  adding  5  drops  of  ferric  chloride  T.S.  to  5  mils  of  distilled  water. 

N.  F.  Preparation. — Pulvis  Acetanilidi  Compositus. 

Uses. — Acetanilid  is  an  antipyretic,  reducing  temperature,  and  in 
moderate  doses  producing  diaphoresis.  When  in  very  fine  powder,  it 
is  used  as  an  antiseptic  application  to  burns,  wounds,  ulcers,  etc.  It 
is  largely  employed  in  popular  headache  remedies,  but  it  should 
always  be  used  with  caution.  The  dose  is  from  three  to  ten  grains 
(0.2  to  0.6  Gm.). 

ANTIPYRINA.    U.S.     Antipyrine 
[  Anti  py  r. — Phenazone] 
Phenyldimethylpyrazolon    [CnH12ON2   or   C3HON2(CH3)2.C6H5  = 
188.12].    Preserve  it  in  well-closed  containers. 

Preparation. — Antipyrine  is  made  by  Knorr's  process  by  acting  on 
phenylhydrazine  with  aceto-acetic  ether  when  phenylmethylpyrazolon 
is  formed;  this  is  methylated  by  treatment  with  methyl-iodide, 
resulting  in  the  formation  of  phenyldimethylpyrazolon  or  antipyrine. 

Official  Description. — It  occurs  as  a  white,  crystalline  powder  <>r  in  tabular  crystals. 

Odor,  Taste,  and  Reaction. — Almost  odorless  but  with  a  slightly  bitter  taste.  Its 
aqueous  solution  (1  in  20)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Antipyrine  dissolves  in  less  than  1  mil  of  water,  in  1.3  mils 
of  alcohol,  1  mil  of  chloroform,  and  in  43  mils  of  ether,  at  25°  C.  (77°  F.). 

Tests  for  Identity.— It  melts  between  111°  and  113°  C.  (1231. S°  and  235.4°  F.). 

The  addition  of  tannic  acid  T.S.  to  an  aqueous  solution  of  Antipyrine  produc 
abundant  white  precipitate. 

Mix  0.1  Gm.  of  sodium  nitrite  and  12  mils  of  an  aqueous  solution  of  Antipyrine  (1 
in  100);  a  nearly  colorless  liquid  is  obtained,  which,  upon  the  addition  of  1  mil  of  diluted 
sulphuric  acid,  develops  a  deep  green  color  due  to  the  formation  of  isonitrosn-unti- 
pyrine. 

One  drop  of  ferric  chloride  T.S.  added  to  2  mils  of  a  dilute  aqueous  solution  of  Anti- 
pyrine (1  in  1000)  produces  a  deep  red  color,  which,  upon  the  addition  of  10  drops  of 
sulphuric  acid,  is  changed  to  light  yellow. 
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Impurities  and  Tests  for  Impurities. — Incinerate  about  1  Gm.  of  Antipyrine;  not 
more  than  0. 1  per  cent,  of  ash  remains. 

Antipyrine  is  completely  soluble  in  1  part  of  cold  distilled  water,  the  solution  being 
colorless  or  at  most  slightly  yellow  when  viewed  crosswise  in  a  test  tube  of  about  20 
mm.  in  diameter. 

Heavy  Metals. — An  aqueous  solution  of  Antipyrine  does  not  respond  to  the  Teat  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Uses. — Antipyrine  was  one  of  the  first  of  the  modern  antipyretics 
and  analgesics  to  come  into  successful  use;  it  has  been  largely  super- 
seded by  other  antipyretics,  mainly  on  account  of  its  dangerous  ac- 
tion upon  the  heart,  even  when  given  in  moderate  doses.  The  dose 
is  five  grains  (0.3  Gm.). 

BENZOSULPH1NIDUM.     U.  S.    Benzosulphlnide 

[Benzosulphinid. — Saccharin        Glusidtjm] 

The  anhydride  [C7H503NS  or  C6H4S02.C0NH  =  183.12]  of  ortho- 
sulphamide-benzoic  acid. 

Saccharin,  as  it  is  commercially  named,  is  made  from  the  coal  tar 
product,  toluene,  by  converting  it  into  toluene-sulphonic  chloride. 
This  is  treated  with  ammonia,  whereby  the  sulphamide  is  formed, 
which  by  oxidation  is  converted  into  the  sulphinide,  saccharin  being 
the  anhydride  of  ortho-sulphamide-benzoic  acid.  The  official  name 
(benzosulphinide)  is  a  contraction,  but  it  is  probable  that  the  name 
saccharin  will  always  be  used.  The  soluble  form  which  is  a  sodium 
salt,  is  also  official  (see  page  748). 

Official  Description. — It  occurs  as  white  crystals  or  as  a  white,  crystalline  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  faint,  aromatic  odor;  its  solutions 
have  an  intensely  sweet  taste.  A  saturated  aqueous  solution  of  Benzosulphinide  is  acid 
to  litmus. 

Solubility. — One  Gm.  of  Benzosulphinide  dissolves  in  290  mils  of  water  and  in  31  mils 
of  alcohol  at  25°  C.  (77°  F.);  also  in  about  25  mils  of  boiling  water;  slightly  soluble  in 
chloroform  or  ether.  It  is  easily  dissolved  by  ammonia  water,  by  alkali  hydroxide  solu- 
tions, also  by  a  solution  of  sodium  bicarbonate,  with  the  evolution  of  carbon  dioxide. 

Tests  for  Identity  and  Purity.— It  melta  between  219°  and  222°  C.  (426.2°  and 
431.6°  F.). 

When  Benzosulphinide  is  fused  at  a  low  temperature  with  about  5  times  its  weight 
of  sodium  hydroxide,  ammonia  vapors  are  evolved;  continue  the  heating  until  the  evo- 
lution of  ammonia  has  ceased,  treat  the  residue  with  10  mils  of  distilled  water,  neutralize 
the  solution  with  diluted  hydrochloric  acid,  and  filter;  the  filtrate  becomes  violet  on  the 
addition  of  a  drop  of  ferric  chloride  T.S. 

Incinerate  about  1  Gm.  of  Benzosulphide;  not  more  than  0.5  per  cent,  of  ash  remains. 

Impurities  and  Tests  for  Impurities. — Carbonisable  Impurities. — A  solution  of  0.3 
Gm.  of  Benzosulphinide  in  10  mils  of  sulphuric  acid  kept  at  a  temperature  of  from 
48°  to  50°  C.  (118.4°  to  122°  F.),  on  a  water  bath,  develops  not  more  than  a  brown 
color  within  ten  minutes. 

Glucose,  Milk-Suaar. — A  solution  of  about  0.2  Gm.  of  Benzosulphinide  in  6  mils  of 
potassium  hydroxide  T.S.  remains  clear,  and,  when  mixed  with  5  mils  of  alkaline 
cupric  tartrate  V.S.,  does  not  deposit  cuprous  oxide  on  heating. 

Benzoic  or  Salicylic  Acid. — Add  ferric  chloride  T.S.,  drop  by  drop,  to  10  mils  of  a  hot, 
saturated  aqueous  .solution  of  Benzosulphinide;  no  precipitate  nor  violet  color  appears. 

An  aqueous  solution  of  Benzosulphinide  (1  in  10,000)  has  a  distinctly  sweet  taste, 
oomparable  with  that  of  an  aqueous  solution  of  sugar  (1  in  20). 

Ammonium.  Comjioumls. — No  odor  of  ammonia  u  noticeable  on  warming  about  0.5 
Gm.  of  Benzosulphinide  with  about  1  Gm.  of  magnesia  and  10  mils  of  distilled  water. 

U.  S.  P.  Preparation. — Fluidextractum  Cascarao  Sagradae  Aromaticum. 
N.  F.  Preparation. — Oleum  Ricini  Aromaticum. 

Uses. — Benzosulphinide  is  used  for  sweetening,  but  the  Food  and 
Drugs  Act  and  most  State  food  laws  prohibit  its  use  in  foods  and 
beverages.  It  haa  five  hundred  times  the  sweetening  power  of 
sugar.  It  is  given  in  diabetes,  but  its  use  is  not  without  some 
danger.      The  dose  is  three  grains  (0.2  Gm.). 
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Unofficial  Products  Obtained  from  Coal  Tar  and  Allied  Substances 


Acetbromanilid,  Antisepsin, 
C6H«Br.NH(CaH80) 


Acetylphenylhydrazin, 
CeHsNH-NHCHaCO 
^Pyrodin,  Hydracetic) 

Acidum  Diethylbarbituricum, 
Veronal,  CsHiaOaNfl 


Aoonium 

Dipara-anisyl-monophenetyl- 
guanidine  Hydrochloride 

Adalin 

Bromine- di-ethyl-acetyl- 
carbamide  C(CaHK)a  Br 
CONHCONHq 


Agathin,    C6H4(OH)CH=> 

N.N(CH3)C6H5 
(S  alicy  1-  alph  a-methyl-phenyl- 

hydrazine) 
Alpha-oxynaphthoio  Acid, 

CioHe{COOH 
Alpho)  (Alphanaphthol  Salicylate) 
C6H.J.OH.COOC10H7 


Prepared  by  adding  160  parts  bromine  to  a  solution  of 
135  parte  of  acetanilid  in  glacial  acetic  acid,  and  crystal- 
lizing the  precipitate  from  hot  alcohol.  Colorless 
needles,  tasteless,  owing  to  their  sparing  solubility. 
Antipyretic  and  analgesic.  Dose  three  to  ten  grains 
(0.2-0.65  Gm.) 

Antipyretic.  Powerful  remedy.  Dose,  one-half_to  one 
grain  (0.03  to  0.065  Gm.)  per  day 

Prepared  as  a  condensation  product  of  diethylmalonic  acid 
and  urea  by  heating  them  together  with  sodium  alcohol- 
ate  for  several  hours  at  a  temperature  of  100°- 108°  C. 
(212°-226.4°  F.).  Used  as  an  hypnotic;  does  not  relieve 
pain.     Dose  five  to  fifteen  grains  (0.32-1.0  Gm.) 

A  substitute  for  cocaine  as  a  local  anaesthetic.  Commonly 
employed  in  solutions  ranging  in  strength  from  1-300 
to  1-100 

A  white  crystalline  powder  with  a  slightly  bitter  taste, 
almost  insoluble  in  water.  It  is  used  as  an  hypnotic  in 
milder  forms  of  sleeplessness,  it  also  possesses  distinct 
analgesic  properties  and  is  useful  in  neuralgia,  has  been 
used  as  a  nerve  sedative.  It  does  not  produce  the 
unpleasant  after  effects  that  the  other  hypnoticsproduce. 
Dose,  five  to  fifteen  grains  (0.2-0.5  Gm.) 

A  yellowish  crystalline  salt;  insoluble  in  water,  soluble  in 
alcohol.  Antiseptic  and  anti-neuralgic.  Dose,  eight  to 
ten  grains  (0.5  to  0.6  Gm.) 


Antizymotic,  disinfectant, 
cent,  ointment 


Used  in  the  form  of  a  3  per 


A  reddish-white  powder,  soluble  in  alcohol  and  ether.  It 
is  used  in  doses  of  from  eight  to  fifteen  grains  (0.5  to 
1  Gm.)  in  rheumatism  and  as  an  intestinal  antiseptic 

Prepared  by  the  interaction  of  a  strong  solution  of  hydro- 
gen peroxide  and  succinic  anhydride.  A  fluffy  white, 
crystalline  powder,  odorless.  Used  aa  a  germicide  and 
antiseptic  in  solutions  of  from  1-3000  to  1-1000 

A  white  powder,  soluble  in  water  and  glycerin,  slowly 
soluble  in  alcohol.  It  is  used  as  an  antiseptic  and  astrin- 
gent; mixed  with  from  5  to  10  parts  of  starch  in  the 
form  of  a  dusting  powder  and,  in  from  1  to  5  per  cent, 
solution,  as  a  wash 

The  hydrochloride  of  a  synthetic  base  derived  from  glyc- 
erin. A  white  crystalline  powder  soluble  in  water. 
Used  as  a  local  anjesthetic,  externally  in  10  per  cent, 
solution,  hypodermatically  in  1  to  4  per  cent,  solutions 

A  mixture  containing  acetanilid  25  parts;  sodium  bicar- 
bonate 5  parts;  ammonium  carbonate  10  parts  and 
milk-sugar  60  parts.  It  has  been  recommended  in  place 
of  acetanilid,  being  less  depressing  in  action 

Prepared  by  heating  p-phenetidin  with  mandelic  acid.until 

all  of  the  water  is  expelled,  washing  the  product  with 

CeH4.OCaH5NH.CO.CH. OH. CeHs    diluted  sodium  hydroxide  solution  and  crystallizing  from 

ether-alcohol  mixture.  White  crystalline  powder  or 
glistening  scales.  Used  in  rheumatic  fever.  Dose,  ten 
to  fifteen  grains  (0.65-0.97  Gm.)  every  4  or  5  hours 

Prepared  by  treating  an  alcoholic  solution  of  nitro-benzene 
with  ammonia  and  hydrogen  sulphide  until  a  precipita- 
tion of  sulphur  takes  place.  The  brown  liquid  is  again 
saturated  with  hydrogen  sulphide  until  sulphur  ceases 
to  be  deposited.  The  liquid  is  then  mixed  with  excess 
of  acid,  filtered,  boiled,  and  then  distilled  with  excess 
of  caustic  potash.  A  colorless,  limpid,  oily,  inflam- 
mable liquid,  of  a  peculiar  wine-like  odor  and  burning, 
aromatic  taste.  It  is  used  chiefly  in  the  preparation  of 
aniline  dyes 

A  thin,  mobile,  light-yellow,  oily  fluid,  freed  from  pyridin 
and  chinoline  by  acid  treatment  and  from  pitch  by  distilla- 
tion; insoluble  in  water  but  miscible  with  oils  and  fats. 
Used  as  an  antiseptic  parasiticide  in  form  of .5  to30per 
cent,  ointment 

In  colorless  crystals,  insoluble  in  cold  water.  Used  as  an 
antipyretic,  but  with  caution  because  of  depressant 
action.     Dose,  three  grains  (0.2  Gm.) 


Alphozone, 

Succinic  dioxide 


Alumnol     (Betanaphthol-disulpho- 
nate  of  Aluminum), 

(Ci0H5(OH)(SO3)a)aAla 


Alypin, 

Benzoyl  tetramethyl-diaminoethyl- 
propanol  hydrochloride 

Ammoniated  Acetanilid  . 


Amygdophenin 

(Phenetidin  Amygdalate) 


Aniline,  C6H6.NHa 


Anthrasol, 

Purified  or  Colorless  Coal  Tar 


Antithermin  (Phenylhydrazin- 
levulinio  Acid). 

C(CH3).CeH6NaH.C3H50a 


Used  in  whooping  cough,  by  inunction  in  the  form  of    a 

5  per  cent,  ointment 
A   yellowish-white,   crystalline  powder,   sparingly   soluble 
(-,  rr   ^u<JaM  'n  water  and  glycerin.     It  resembles  phenacetin  chemi- 

M^V^m  eft  c3H4(OH)(COOH)a     cally  and  medicinally,  being  used  as  an  antipyretic  and 

analgesio  in  doses  of  from  eight  to  thirty  grains  (0.5  to 
2  Gm.) 


Antitussin 

Di-fluor-di-phenyl  (Ce^F.la 
Apolysin  (Monophenetidin  Citrate) 
.OC2H 
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Unofficial  Products  obtained  from  Coal  Tar,  etc. — Continued 


Asaprol  (Beta-naphthol-alpha- 
mono-sulphonate  of  Calcium, 
Abrastol), 

(CioHe-OH-SOstaCa+SHsO 

Aspirin  i  Acetvlsalicvlic  Acid) 
C6H4.0(CH3CO).COOH,  1  :  2 


Benzacetin, 

Acet-amido-ethyl-salicylic  Acid 

Benzamine  Lactate  Br.  1914 
Ci5H2iN02.C3H603 

Benzanilid  (Phenylbenzamide, 
Beiizoylanilid) 
C6li5XHC06H5 


Benzonaphthol  (Benzoylnaphthol, 
Benzoate  of  Xaphthol, 
Betanaphthol  Benzoate) 
C6H5C02— Ci0H7 

Benzoscl  (Guaiacol    Benzoate, 
Benzoy  1-guaiacol) . 

C6H4°<0-C6H5.CO 

Betol  (Naphthalol,  Xaphthosalol, 

Salinaphthol,  Betanaphthol 

Salicylate), 

C6H4(OH)COO.CioH7 
Borophenol 
Chinoline,  C9H7X 

Quinoline 
Chlorazene  (Para-toluene-sodium- 

aulphochloramide) 


Chlorphenol,  Monochlorphenol, 

(     ,;ll,(     1    OB 

Citrophen 

C3H4(OH)(CONII.C6H40C2H5)3 

3HaO 


Creolin 

Creso]  Iodide  (Lnsophan), 
C6H13  CHa  "II 


f'resol  Salicylate, 

Cresalol 
Cresol-X  aph  th  ol 

C'lirnr-riP 

Trimethylbensene  C '6113(0113)3 
( lyclofoi  ni . 

Isobutyl  Para-Am  inobensoate 
I  ,ii,  \n:.  <  OO.CHaCH.(CHs) 

nilid, 

CeH8N  '  BaCO)« 


A  colorless,  pale-reddish  powder  without  odor,  soluble  in 
about  2  parts  of  water  and  3  parts  of  alcohol.  Lsed  as 
an  antipyretic  and  analgesic  in  acute  muscular  rheu- 
matism in  doses  of  five  to  fifteen  grains  (0.3  to  1  Gm.) 

An  acetyl  derivative  of  salicylic  acid.  Small  colorless 
crystals  or  a  white  powder;  odorless;  acid  in  taste  and 
reaction.  Slightly  soluble  in  water,  gradually  decom- 
posing into  acetic  and  salicylic  acids;  readily  soluble  in 
alcohol,  chloroform,  or  ether,  decomposed  by  alkalies  and 
carbonates.  Used  in  rheumatism  and  as  an  analgesic 
and  antipyretic  in  colds  and  neuralgia.  Dose,  five  to 
fifteen  grains  (0.32-1.0  Gm.) 

Colorless  crystals;  soluble  in  alcohol  and  aqueous  alkaline 
solutions.  An  analgesic.  Dose,  eight  to  fifteen  grains 
(0.5  to  1  Gm.) 

A  white  crystalline  powder  used  the  same  as  alpha-and 
beta-eucaine,  being  more  soluble  than  either  of  these 
salts 

Obtained  by  the  action  of  benzoyl  chloride  on  aniline  in 
the  presence  of  sodium  hydroxide.  A  pinkish  powder, 
soluble  in  alcohol,  insoluble  in  water.  Used  as  an  anti- 
pyretic for  children  in  doses  of  one-half  to  five  grains 
(0.03  to  0.32  Gm.) 

Antiseptic.  Dose,  four  to  eight  grains  (0.25  to  0.5  Gm.), 
repeated  frequently 


White,  crystalline  powder,  odorless  and  tasteless,  soluble 
in  alcohol,  but  insoluble  in  water.  It  contains  about 
54  per  cent,  of  guaiacol  and  is  used  as  an  internal  anti- 
septic in  phthisis,  in  doses  of  from  four  to  ten  grains 
(0.25  to  0.65  Gm.) 

White,  odorless,  tasteless  powder,  insoluble  in  water,  but 
soluble  in  alcohol  and  ether.  It  is  used  as  an  internal 
antiseptic  and  antirheumatic  in  doses  of  from  four  to 
ten  grains  (0.25  to  0.65  Gm.) 

Disinfectant.     A  combination  of  borax  and  phenol 

A  colorless,  mobile  liquid,  having  a  pungent,  somewhat 
bitter-almond  odor,  and  a  bitter  taste.     Sp.  gr.  1.081 

A  white,  crystalline  salt,  having  a  faintly  chlorous  odor 
and  a  bitter  taste.  Soluble  in  8  parts  of  cold  water. 
It-  is  non-corrosive,  does  not  precipitate  or  coagulate 
proteid,  is  less  irritating  than  sodium  hypochlorite 
solution  and  practically  non-toxic.  As  a  general  surgical 
antiseptic  a  1  per  cent,  solution  may  be  used,  but  when 
infection  is  present,  a  2  per  cent,  solution  is  more 
efficient.  For  eye,  nose  or  throat  infection  a  0.1  per 
cent,  solution  is  best  adapted  and  a  0.7  per  cent,  jelly, 
prepared  with  sodium  stearate  or  tragacanth,  provides 
an  efficient  dressing  for  wounds.  Gauze  saturated  with 
a  4  per  cent,  solution  of  chlorazene  has  also  been  used 
with  much  success 

Germicide  and  antiseptic.  Used  by  inhalation,  and  as  a 
local  application 

Prepared  by  heating  a  mixture  of  p-phenetidin  and  citrio 

f  acid  in  the  presence  of  a  dehydrating  agent,  washing  the 
product  with  B  very  dilute  solution  of  sodium  hydroxide 
and  crystallizing  from  water.  A  white  crystalline  powder 
having  an  acidulous  aromatic  taste  and  acid  reaction. 
Uses  identical  with  acctphenetidin.  Dose,  5  to  10  grains. 
(0.32-0.66  Gm.) 

Said  to  be  an  emulsion  of  cresol  obtained  by  means  of 
rosin  soap 

A  yellow  powder,  containing  SO  per  cent,  of  iodine.  Solu- 
ble in  alcohol,  insoluble  in  water.  Deed  ns  an  external 
application  in  skin  diseases,  in  the  form  of  a  solution  or 
of  an  ointment 

A  crystalline  powder  resembling  salol  in  action  and  uses. 
Dose,  five  to  thirty  grains  (0.32-2  Gm.) 

A  brown,  viscous,  tar-like  liquid,  having  active  germicidal 
proper!  its 

A    colorless    liquid    used    for   sterilizing    catgut,    by    keeping 

it  immersed  In  the  liquid  for  2  hours  at  160°  O.  (320*  F.) 
A  mild  antiseptic  and  ansBSthetio.     Used  in  5  to  20  per 

Beat,   ointments  or  suppositories.      Internally   in  doses  of 

■  me  to  three  graina  (0.066  to  0.S  Gm.) 
Prepared  by  beating  acetanilid  with  glacial  acetic  arid  to 
900    260     C.    (392     182     F.)   and   extracting  the  mass 

with  hot  Iieii7,in  from  which  the  product  crystallizes 
in  colorless  leaflets.  Its  uses  arc  similar  to  acetanilid, 
but  its  action  is  more  powerful 
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Unofficial  Products  obtained  from  Coal  Tar,  etc. — Continued 


Dinitrocresol, 

CaH3(NOa)a{oH3 
Dioxynaphthalene,  CirjHgOa 
Di-phenyl-methyl-pyraxole 

Dipropylbarbituric  Acid, 

Proponol,  CioHieOaNj 
Dithio-salicylic  Acid, 

CeH3(OH)COOH.S> 
Eosin,  CaoHeBrfOa 


Epicarin, 

Bet  inuphthol hydroxy toluio 
Acid 

Eudoiin  (Tetra-iodo- 

phenolphthalein  Bismuth) 


Euphorin  (Phenyl-urethane), 
C6H5NH-CO-OC3H5 


Euphthahnine  (Hydrochloride) 
(Phenylglycolyn-methyl- 
vinyl-Diacetonalkamine 
Hydrochloride) 

Eupyrine, 

Vanillin-ethylcarbonate-para- 
phenetidin 

Euresol, 

Resorcin  Monoacetate 

C6H4(OH)OCOCH3 
Europhen  (Di-isobutyl-ortho- 

cresol-iodide), 

C6H3(CH3)(C4H9)0>rtl 
Fluorescein,  CaoHiaOs+HaO 


Forma  dine 

Formanilid     (Phenylformamide) 
C6H5NH.HCO 


Formylphenetidin 

C6H4(OC2H5)NH.COH 
Fuchsin  (Rosaniline),  C30H19N1 


Gallacetophenone, 

CeHa'^o 
Gallanilid, 

Gallanol, 

C6H5NH.CO.CeHa(OH)3+2HaO 


Gallobromol,       Dibromgallic  Acid 
C6Bra(01i)3CO()lI 

Geosote  (Guaiacol  Valerate) 


"Saffron  Substitute"  is  a  mixture  of  the  potassium  Baits 
of  dinitro-,  ortho-,  and  para-cresols.  Used  in  1-300  to 
1-1000  solution,  as  an  insecticide  spray  for  plants 

Tonic.     Dose,  three  grains  (0.2  Cm.)  a  day 

A  substitute  for  antipyrine  in  the  form  of  white  needles, 
not  very  soluble  in  water  or  ether;  easily  soluble  in 
alcohol  and  glacial  acetic  acid 

Preparation  analogous  to  that  of  Veronal.  Uses  similar  to 
those  of  Veronal.  Dose  three  toeightgrains  (0.2-0.5  Gin.) 

Antirheumatic.    Dose,  three  grains  (0.2  Gm.) 


A  bronie-colored,  crystalline  powder,  obtained  from  the 
action  of  phthalic  acid  upon  phenols.  Eosin  is  largely 
used  as  a  dye,  and  for  making  a  brilliant  red  ink,  by 
dissolving  5  grains  in  a  fluidounce  of  water  in  which 
10  grains  of  acacia  have  been  dissolved*(see  Reagents, 
Chapter  LXII) 

A  parasiticide  occurring  on  the  market  in  pure  and  in  pure 
form,  the  latter  being  used  in  veterinary  practice.  '1  he 
pure  product  is  used  in  skin  affections  in  10  per  cent, 
solution  or  in  10  to  20  per  cent,  ointment 

A  bismuth  salt  of  nosophen  containing  about  52.0  per  cent, 
of  iodine  and  14.5  percent,  of  bismuth.  Odorless,  taste- 
less, insoluble  powder,  used  as  an  intestinal  antiseptic 
in  doses  .of  three  to  eight  grains  (0.2  to  0.5  Gm.) 

Colorless,  crystalline  powder,  soluble  in  alcohol  and  ether, 
slightly  soluble  in  water.  Used  as  an  antipyretic,  anti- 
rheumatic, and  anodyne  in  doses  of  two  to  eight  grains 
(0.13  to  0.5  Gm.) 

A  derivative  of  beta-eucaine,  said  to  resemble  atropine  in 
its  effect  upon  the  system,  producing  prompt  mydriasis 
without  anesthetic  action  or  pain.  Use  two  to  three 
drops  of  a  5  to  10  per  cent,  solution 

Light-yellow  needle-shaped  crystals,  tasteless  and  having 
a  faint  odor  of  vanillin.  Used  as  a  non-toxic  antipyretic 
in  doses  of  from  fifteen  to  thirty  grains  (1.0-2.0  Gm.) 
once  or  twice  daily 

The  action  is  similar  to  that  of  resorcinol  but  milder  and 
more  lasting.     Used  in  from  5  to  20  per  cent,  ointments 

A  yellow,  amorphous  powder  having  an  aromatic  odor; 
soluble  in  alcohol,  ether,  and  fixed  oils,  but  insoluble  in 
water.  Used  as  antiseptic  dusting  powder  or  in  5  to  10 
per  cent,  ointments.     (Similar  to  thymol  iodide) 

Yellowish-red  or  dark  red  powder.  Soluble  in  alcohol 
with  yellow-red  color  and  green  fluorescence.  Used  to 
detect  foreign  bodies  in  the  eye  (see  Regents,  Chapter 
LXII) 

A  reddish-yellow  powder  nearly  odorless  and  tasteless, 
containing  about  56.88  per  cent,  of  iodine.  As  a  dusting 
powder  it  is  far  superior  to  iodoform 

Prepared  by  heating  analine  with  ethyl  formate.  Color- 
less prisms,  soluble  in  water,  glycerin,  and  fixed  oils; 
readily  soluble  in  alcohol.  Antipyretic  and  analgesic  in 
doses  of  fromtwotofivegrains(0.13  to0.32Gm.).  Locally 
applied  to  mucous  membrane  it  produces  ana?stheaia 

Colorless,  odorless,  tasteless  crystalline  scales.  An  anti- 
septicand  analgesic.     Dose,  five  gr.ins  (0.32  Gm.) 

A  non-volatile,  colorless,  bitter  substance,  produced  when- 
ever a  mixture  of  aniline  and  toluidine  is  heated  to 
about  180°  C.  (356°  F.)  with  an  oxidizing  agent  of  mod- 
erate power,  as,  for  example,  arsenic  trioxjde.  The 
solutions  of  some  of  its  acid  salts  are  used  largely  for 
dyeing  silk  and  wool  a  magnificent  crimson  (see 
Reagents,  Chapter  LXII) 

Proposed  as  a  substitute  for  pyrogallol  as  a  local  applica- 
tion 

Prepared  by  heating  gallic  acid  with  an  excess  of  analine 
at  150°  C.  (302°  F.)  the  mixture  treated  several  times 
with  diluted  hydrochloric  acid  and  crystallizing  from 
boiling  water.  Colorless,  crystals,  readily  soluble  in 
alcohol,  ether  and  boiling  water,  sparingly  Bohible  in 
cold  water.  Used  in  skin  affections  us  a  substitute  for 
chr>'8ar°bin  in  10  to  20  per  cent,  solution  or  ointment 

A  substitution  compound  of  gallic  acid.      l*6ed  in  place 
of  potassium  bromide  as  a  sedative  in  caseB  oi  ci  1 
in  doses  of  ton  to  thirty  grains  (0.C5-2.0  Gm.) 

The  guaiacol  ester  of  valeric  acid;  yellow,  oily  liquid  of 
smoky  odor  and  burning  taste.  Used  as  an  antituber- 
cular  and  intestinal  disinfectant  in  three-  to  ten-minim 
(0.2  to  0.6  mil)  dosos 
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Guaethol  (Ajacol,  Thanatol, 
Pyrocatechin-mono-ethyl- 

ether),  C6H4<gg2H5 

Guaiacetin  (Sodium  Pyrocatechin 
Monoacetate) 
C6H4.  (OH)  .OCH2COONa 
Guaiacol  Carbonic  Acid  (Methoxy- 
salicylic  Acid) 
C6H4(OH)  (OCH3)COOH+2H20 
Guaiacol  Cinnamate  (Styracol) 
C6H4(OCH3)C9H7Oa 

Guaiacol  Salicylate, 

Guaiacol  Salol 

C6H4(OCH3)C7H503 
Guaiasotol         ♦ 


Halazone 

(Para-toluolsulphon-dichloramino- 

benzoic  acid,  Dakin-Dunham 
Tablets) 
Hetocresol, 

Metacresol  Cinnamate 
CeHsCH  =CH.COOC3H4CH3 
Holocaine    Hydrochloride    (Ethenyl- 
paradie  thoxy-diphenyl-amidi  ne- 
Hydrochloride) 
C6H4OC2H5NH.C(CH3)  :  N.C6H4 
OC2H5.HCI 
Homosalicylic  Acid, 
Cresotic  Acid, 
C6H3CH3OHCOOH 


Hydronaphthol 


Hydro-quinone,  (Hydrochinone) 
C6H4(0H)a  1  :  4 


Hypnone  (Acetophenone), 
C8H80  or  C6H5CO.CH3 

Ichthalbin  (Ichthyol  Albuminate) 


Ichthargan, 
Silver  Ichthyol 

Ichthoform  (Ichthyol-formaldehyde) 


Ichthyol  (Ammonium  ichthyol- 
sulphonatc),  C28H36H306(NTH4)a 


Ichthyol  Sodium 
Iodantifebrin,  (Iodacctanilid) 

C6H4INH(CaH3<') 
Iodophcnacctin  (Iodophcnine) 


Iodopyrine,  Cull  11IN3O 


I  aetophenin  fLactylparaphenetidin) 
CelU.oCallo  N.hTCO.CH(OH).CB 

Liantrol 


An  oleaginous  fluid,  congealing  to  a  crystalline  mass  at 
low  temperatures,  soluble  in  alcohol  and  ether.  Similar 
to  guaiacol  in  medicinal  properties.  Dose  two  to  four 
grains  (0.13  to  0.25  Gm.) 
A  white  powder  used  in  the  treatment  of  tuberculosis 
and  chronic  bronchitis.     Dose,  eight  grains  (0.5  Gm.) 

A  white,  odorless  crystalline  powder  usedin  the  treatment  of 
tuberculosis  and  chronic  bronchitis; used  as  an  antiseptic 
and  antirheumatic.     Dose,  eight  grains  (0.5  Gm.) 

Colorless,  needle-shaped  crystalsusedin  catarrhal  affect  inns 
of  the  digestive  tract  and  in  the  treatment  of  phthisis. 
Dose  fifteen  grains  (1  Gm.) 

This  compound  is  analogous  to  salol.  Used  as  an  intes- 
tinal antiseptic.     Dose,  fifteen  grains  (1  Gm.) 

The  name  of  a  preparation  claimed  to  be  syrup  of  guaiacol 
containing  2  grains  of  guaiacol  to  each  fluidrachm. 
Dose,  one  to  four  teaspoonfuls  (4  to  15  mils) 

This  tablet  is  used  for  the  sterilization  of  water  for 
drinking  purposes.  One-fourth  of  a  milligramme 
(0.00025  Gm.)  of  Halazone  will  sterilize  one  quart  of 
water  in  from  fifteen  to  sixty  minutes 

A  white  crystalline  powder  recommended  for  use  in  tuber- 
culosis of  the  bladder  in  form  of  %  per  cent,  suspension 

A  colorless,  odorless,  neutral  crystalline  powder,  used  as  a 
substitute  for  cocaine  in  ophthalmic  practice.  Five 
minims  of  a  1  per  cent,  solution  when  introduced  into 
the  eye  produces  anaesthesia  in  from  1  to  10  minutes 

A  fine  crystalline  powder,  having  a  bitter  but  not  repulsive 
taste.  Never  employed  in  the  free  state  but  always 
combined  with  sodium.  Antipyretic,  in  doses  of  from 
thirty  to  sixty  grains  (2-4  Gm.) 

Silver  white  crystals  used  as  a  substitute  for  phenol  because 
of  its  greater  antiseptic  power;  it  is  non-toxic  and 
non-corrosive.     Said  to  be  merely  impure  naphthol 

Prepared  by  oxidizing  aniline  with  chromium  trioxide 
mixture.  An  antiseptic  and  antipyretic.  Dose,  five  to 
ten  grains  (0.3  to  0.6  Gm.)  Largely  used  as  a  developer 
in  photography 

A  colorless  liquid,  having  an  almond-like  odor,  insoluble 
in  water  or  glycerin,  soluble  in  alcohol  and  ether.  An 
hypnotic;  dose   ten  to  twenty  minims  (0.6  to  1.2  mils) 

A  grayish-brown,  odorless  powder,  insoluble  in  ordinary 
solvents,  but  soluble  in  alkaline  solutions,  as  the  in- 
testinal secretions.  Used  as  an  intestinal  antiseptic, 
and  antiphlogistic  in  doses  of  ten  to  thirty  grains 
(0.65  to  2  Gm.);  also  as  an  antiseptic  dusting  powder 
for  wounds,  etc. 

A  compound  containing  about  30  per  cent,  of  metallic 
silver.  It  is  used  as  a  bactericide,  astringent  and  anti- 
phlogistic in  gonorrhoea 

A  blackish-brown,  insoluble  powder,  with  little  odor  or 
taste.  Used  as  an  antiseptic,  in  surgical  practice,  for 
dusting  on  wounds,  etc.,  and  as  an  intestinal  anti- 
septic in  doses  of  fifteen  to  thirty  grains  (1  to  2  Gin.) 

A  tarry-looking  substance,  obtained  from  a  brownish 
mineral,  containing  animal  residues  of  fish,  etc..  found 
in  Sufeld.  in  Tyrol.  Purified  by  distillation  and  treat- 
ment with  sulphuric  acid.  Ichthyol  has  a  characteristic, 
empyreumatic  odor,  and  is  faintly  alkaline.  Used  for 
skin  diseases     Dose,  ten  to  fifteen  grains  (0.6  to  1  Gm.) 

Similar  to  Ichthyol  but  more  firm  in  consistence 

In  rhombic  flakes.  Melting  at  1X1.5°  C.  (358.  7°  F  ). 
Slightly  soluble  in  cold  water,  readily  soluble  in  alcohol 

Prepared  by  adding  some  moderately  diluted  hydrochlorio 
acid  and  a  solution  of  potassium  iodide  and  iodine  in 
water  to  a  solution  of  phenacctin  in  glacial  acetic  acid, 
when,  upon  cooling,  steel-blue  crystals  are  deposited. 
Contains  about  60  per  cent,  of  iodine.     Used  externally 

Prepared  by  mixing  alcoholic-  solutions  of  iodine  and  anti- 
pyrine  together  and  allowing  to  stand  for  several  days, 
crystals  separating  out.  Prismatic  needles  presenting 
the  combined  physiological  action  of  iodine  and  an 
antipyretic.       I'sed    in    bronchial    asthma    and    tertiary 

syphilis.    Dose  ten  to  twenty  drains  (0.66—1.8  Gm.) 
Prepared  the  tame  at  aoetpheneudin  except  that  a  lactic 

3  acid  radical  replaces  the  acetic  acid  radical.  Uses 
similar  t < »  acetplienetidin   and  in   the  same  dose 

An  extract  of  coal  tar  used  in  the  treatment  of  ecsema  in 
10  per  cent,  olive  oil  solution 
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Loretin  (Meta-iodo-ortho-oxychinolin- A  yellow,  odorless  powder;  almost  insoluble  in  water; 
ana-sulphonic  acid),  and   insoluble   in   ether   and   oils.      Used    as   a   dusting 

C9H4IOH-SO3H-N  powder  to  replace  iodoform   and  in  5  to   10  per  cent. 

ointments 

Methacetin  (Para-methoxyacetanilid)  Prepared  like  phenacetin  except  that    methyl    iodide   or 


C6H4(OCH3).NHC2H30 


Migrainin 

Antipyrine-caffeine  Citrate 


Methylacetanilid, 
Exalgine, 
C6H5N(CH3)CH3CO 


Naftalan 


Naphthalene,  U.  S.  P.  VIII 
CioH8 

Neosalvarsan, 

NH2.OH.C6H3  As:As.C6H3.OH. 
NH(CHaO)OSNa 


Neuronal, 

Bromodiethylacetamide 

C6Hi3BrNO 
Nirvanin 

(OH)C6H3(COOCH3)NH.CO. 
CH2.N:(C2H5)2.HC1 
Nitrobenzene. 

Nitrobenzol,  Oil  of  mirbane 

C6H5N02  +H20 
Nosophen  (Iodophen,  Tetra-iodo- 

phenolphthalein), 

(C6H2I2.  OH)2.C  <  g6H4CO 


chloride  is  substituted  for  the  respective  ethyl  com- 
pound. Lustrous,  scaly,  crystals;  colorless,  odorless. 
Antipyretic  and  analgesic  in  much  smaller  doses  thaa 
phenacetin 

Prepared  by  fusing  on  a  water  bath  a  mixture  of  85  parts 
of  antipyrine,  9  parts  of  caffeine  and  6  parts  of  citric 
acid.  A  colorless,  hygroscopic  powder  used  in  the 
treatment  of  headache  in  doses  of  from  five  to  fifteen 
grains  (0.3-1  Gm.) 

Prepared  by  gradually  adding  acetyl  chloride  to  mono- 
methylanaline  and  crystallizing  from  boiling  water, 
Colorless  needles  or  prisms,  inodorous  and  tasteless; 
freely  soluble  in  alcohol,  chloroform  and  boiling  water. 
Employed  as  an  analgesic.  Dose  three  to  ten  grains 
(0.20-0.65  Gm.) 

An  ointment-like  body  prepared  by  distilling!  a  peculiar 
naphtha  from  the  Caucasus  district  of  Asia  Minor, 
mixed  with  an  anhydrous  soap.  It  is  used  with  good 
results  in  cases  of  burns  and  in  various  skin  diseases 

A  distillation  product  from  coal-tar,  purified  by  distilla- 
tion. Colorless,  shining,  transparent  lamina.  Used  as 
an  insecticide 

This  substance  is  a  soluble  form  of  sal  varsan  (which  see); 
its  actions  and  uses  are  similar.  It  is  a  sodium  3-diam- 
ino-  4-dihydroxy-  1-arseno-benzene-methenol-suJphoxy- 
late  with  inert  incrganio  salts.  It  may  be  admin- 
istered by  intravenous  or  intramuscular  inject'on, 
preferably  the  former.  For  intravenous  injection 
dissolve  the  neosalvarsan,  freshly  opened,  under  sterile 
conditions,  in  25  mils  of  cold,  sterile,  freshly  distilled 
water  for  each  0.15  Gm.  of  the  salt,  and  the  solution 
should  be  used  immediately  after  its  preparation  to 
avoid  decomposition  and  the  development  of  actively 
poisonous  compounds.  The  dose  is  the  same  as  for 
salvarsan.  The  solution  must  not  be  warmed  and  the 
temperature  throughout  should  be  kept  at  about 
20°  C.  (68°  F.) 

A  white,  crystalline  powder  used  as  an  effective  hypnotic. 
Dose,  eight  to  fifteen  grains  (0.5-1.0  Gm.) 

Colorless,  prismaticlcrystals,  having  about  one-tenth   ths 
toxicity  of  cocaine  while  said  to  be  equally  effective 

A  poisonous  compound'used  in  the'perfuming  of  soap  and 
in  the  manufacture  of  aniline 


A  yellow,  odorless,  tasteless  powder,  insoluble  in  water 
and  alcohol.     It  contains  about  60  per  cent,  of  iodine, 
and  is  used  as  an  antiseptic  dusting  powder  and  as  an 
intestinal   antiseptic,  in  doses  of   five   to  eight   grains 
(0.32  to  0.5  Gm.) 
White,  used  in  from  1  to  10  per  cent,  solution  in  ophthal- 
mology.    Internally  in  doses  of  five  to  eight  grains  (0  32- 
0.5  Gm), odorless  powder  of  slight  acidulous  taste.   Used 
as  a  substitute  for  other  salicylates,  in  doses  of  twenty- 
four  to  thirty  grains  (1.5-2  Gm.) 
Novocaine.(Para-aminobensoyl  Dieth- A  local   anaesthetic    similar  to  cocaine  in  action  but  less 
ylamino-ethanol       Monohydrochlor-      toxio 


Novaspirin, 

Metnylenecitryl-Salicylic  Acid 
CaiHieOn 


ide),  C13H20OaNa.HCl 
Oleum  Succini 
Oil  of  Amber 


Orcin,  Dihvdroxytoluene, 

CeH3(Crl3)(OH2) 
Orexin,  Phenyldihydrochinazolin 

Hydrochlorate, 

ruHjCHaN.CeHs 

*-«H4\N  =CHHC1  +2H20 


Amber  is  a  fossil  resin  of  an  extinct  coniferous  wood, 
found  principally  upon  the  Baltic  coast.  By  destruc- 
tive distillation  an  acid  liquor  containing  succinic 
acid  is  produced,  together  with  crude  oil  of  amber;  the 
latter  is  redistilled,  and  rectified  oil  of  amber  is  the 
product.  It  is  a  pale,  yellow  liquid,  having  an  empy- 
reumatic  odor  ana  a  warm,  acrid  taste.  Sp.  gr.  0.920. 
It  is  soluble  in  alcohol,  and  when  mixed  with  fuming 
nitric  acid  acquires  a  red  color,  and  is  subsequently 
converted  into  a  brown  resinous  mass  known  as  artificial 
mu.ik 

Antiseptic,  antipyretic.  Poisonous  (see  Reagents,  Chapter 
I. XII) 

Stomachic.  Dose,  four  to  seven  grains  (0.25  to  0.45  Gm.) 
two  to  three  times  a  day 


1014 


THE  CELLULOSE  GROUP 


Unofficial  Products  obtained  from  Coal  Tar,  etc. — Continued 


Orphol  (Basic  Betanaphthol  Bis- 
muth, Bismuth  Naphtholulc) 
(CioH70)3Bi+3H20 

Orthin,  ( hrthoh)  drazin- 

paraoxvhenzoate, 

C6H3.OH.COOH.NH.NH2 
Orthoform  ( Methyl-para- amido- 

meta-oxybenzoate), 

C6H3(OH)  (NH2)COOCH3 


Orthorform-New  (meta-amino-para 

Oxybenzoate    of  Methyl) 

C6H3  NH2.OH  CO.O.(CH3) 
Oxychinaseptol  (Diaphtherin), 

n  w  r<zr>  n   0-NH.C9H6(OH) 

C6H4(S02)  (o-NH.CgHeCOH) 
Phenaeetolin, 

Phenacetein,  Ci6Hi202 
Phenocoll  Hydrochloride. 

(Amido-acetparaphenetidin 
Hydrochloride, 

Phenamin) 

C6H4.OC2H5(NHCOCH2NH2).HCl 


Fawn  colored,  almost  odorless,  and  tasteless  powder.  It 
splits,  in  the  intestines,  into  betanaphthol  and  bismuth. 
Used  as  an  intestinal  astringent  and  antiseptic  in 
about  five-  to  eight-grain  (0.32  to  0.5  Gin.)  doses. 

A  feeble  antipyretic 


Methyl  ester  of  meta-amido  para-oxybenzoic  acid.  A 
white,  odorless,  tasteless  powder,  slightly  soluble  in 
water,  soluble  in  alcohol  or  ether.  It  is  used  as  an 
antiseptic  and  local  anaesthetic  in  wounds,  ulcers,  burns, 
etc.,  and  as  an  intestinal  antiseptic  in  doses  of  eight  to 
fifteen  grains  (0.5  to  1  Gm.) 
A  local  anaesthetic  resembling  cocaine  in  action  but  not 
toxic.  Used  as  a  dusting  powder,  for  insufflation,  or  as 
anointment  or  oil  solution 
A  powerful  antiseptic 


Used  as  an  indicator  in  volumetric  analysis  to  determine 
caustic  alkali  in  the  presence  of  alkali  carbonates 

Prepared  by  the  action  of  chloracetylchloride  on  phene- 
tidin  and  treating  the  product  with  ammonia;  tht  basic 
substance  is  then  neutralized  with  hydrochloric  acid 
and  the  salt  obtained  in  white  crystalline  powder.  Used 
as  an  antineuralgic  and  antipyretic.  Dose  five  to  fifteen 
grainstO. 32-1.0  Gm.) ;  in  large  doses  is  valuable  in  rheu- 
matic fever 

Used  as  an  indicator  and  a  diagnostic  reagent 


Phenol  sulphonephthalein, 

C6H4  S02.C.(C6H4OH2).0 

Phenolsulphonic  Acid,  This  substance  is  produced  by  the  direct  action  of  concen- 

(Sulpho-Carbohc  Acid,  Sulphophenic     trated  sulphuric  acid  upon  phenol.    It  is  soluble  in  water 

Acid),  CeHeS04  and  in  alcohol.     The  acid  is  a  decided  antiseptic,  and 

its  solutions  coagulate  albumin 
Phenosal  (Phenetidin  Acetosalicylate)  Colorless  crystals  having  an  acidulous  taste.     Used  as  an 

antipyretic   and   antineuralgic  in  articular  rheumatism 
and  sciatica.     Dose  five  to  fifteen  grains  (0.32-1. OGm.) 
A  mixture  composed  of  9  parts  of  phenol,  1    part  salicylic 
acid,  2  parts  lactic  acid,  Vio  part  menthol.    Used  as  an 
antiseptic  in  conjunctivitis  and  in  eczema 
Poisonous.     Used  as  a  test  for  sugar  in  urine 
A    white   powder   obtained  by   the   dry   distillation   of   a 
mixture  of  calcium  benzoate  and  salicylate,  the  resulting 
product  being  fused  with  potassium  hydroxide.     Used 
as  an  antiseptic  dusting  powder 
A  pale  reddish-brown,  bulky  powder.  It  resembles  phen- 
acetin  as  an  antipyretic  and  antineuralgic.      Dose,  eight 
to  fifteen  grains  (0.5-lGm.) 
Use  as  an  indicator  (see  Reagents  Chapter  LXII) 


Phenosalyl 


Phenvlhydrazine,  C6H5.NH.NH2 
Phenylsalicylic  Acid 
C6H5.C6Ii3.0H.COOH 


Phesin  (Acetphenetidin-Sodium 
Sulphonate) 


Phloroglucol, 

Phloroglucin 

C6H3(OH)3 
Phthalic  Acid,  C8H6(>4 


Fneuniin, 

Methylene  creosote 


Proposotc 


Pyramidon,    (Di-methyl-amido- 
phenyl-dimethyl-pyrasolon, 

Dimethyl  an  lido-anlipyrinc) 

Pyrantin, 

Phcnosuccin. 

I  ,,il  |  0<  ^II5)\:(COCH9-CH2-CO) 


Pyrazole, 


C3H4N2 


/CH-N  \ 

(    I  >N"> 

VCH-CIF/ 


Produced  by  heating  salicylic  acid  with  a  mixture  of  sul- 
phuric acid  and  potassium  ferrocyanide,  and,  when  the 
reaction  is  ended,  treating  the  resulting  mass  with 
ether,  which  extracts  the  phthalic  acid.  It  occurs  In 
nacreous  laminae  or  shining  monoclinic  prisms.  Soluble 
in  alcohol,  ether,  and  benzene 

A  yellow,  odorless,  tasteless  powder.  Used  in  tuberculosis 
and  in  pulmonary  catarrh.  Dose,  eight  grains  (0.5  Gm.) 
4  to  5  times  daily 

A  true  chemical  combination  of  creosote  and  phenylpro- 
pionic  acid.  Used  as  a  substitute  for  creosote  in  pul- 
monary diseases  also  as  an  intestinal  antiseptic.  Dose, 
ten  minims  (0.8  mil)  in  capsules 

A  yellowish-white)  tasteless  powder,  similar  to  antipyrine 
in  action,  but  milder,  more  gradual  and  lasting  in  its 
influence.  Used  as  an  antipyretic  and  analgesic  in 
doses  of  three  to  ten  grains  (0.2  to  0.R5  Qm.) 

Prepared  by  melting  together  ;>-amidophenol  and  succinio 
acid  and  crystallizing  the  product  from  alcohol  or  acetic 
acid  solution.  Colorless,  prismatic  needles  Its  noes 
are  .-imilarto  acetphenetidin;  valuble  in  acute  rheuma- 
tism Dose,  fifteen  to  forty-five  grains  (1  to  3  Gm.) 
per  day 

A  diuretic.  Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.) 
daily 
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Pyridine,  CSH5N 


Pyridine  Nitrate,  C5H5N.HNO3 
Pyridine  Sulphate, 

(C5H5N)a.H2S04 
Pyrosal, 

Antipyrine  Salicylacetate 

C9H805CnH12N20 
Ro8olic  Acid  (Corallin) 


Salacetol, 
Salantol, 
C6H4(OH)C02CH2COCH3 


Salicylamide, 

C6H4|C0NH2 
Salicyl  Bromanilid  (Antinervine) 

Saliiormin  (Formin  Salicylate 
Hexamethylenetetramine  Sali- 
cylate, Urotropine  Salicylate), 
(CH2)6N4.C6H4(OH)COOH 

Salitannol, 
C14H10O7 


Salipyrine,  Antipyrine  Salicylate 

CiiH12OX2.C7H603 
Salol-Camphor,  Camphol 

Salophen, 

Acetylparamidophenyl-salicylate, 

C6H4{c00C6H4.NH(C2H30) 
Saloquinine,  Salochin 


Salvarsan  (Arsenphenol-amine    Hy- 
drochloride, Arseno-benzol,  "6  )G") 
HCI.NH2  OH.C6H3.A8:As.C6H3. 
OH.NH2.HCli-2H20. 


Scarlet  Red,  Biebrich 

(Toluvl-azo-betanaphthol) 
CH3C6H4N  :  NC6H3(CH3)N  :  N. 
C10II5.OH 

Sodium  Arsanilate, 
Atoxyl 
C6H4(NH2)  (AsO.OU.ON)+4H20 


Remedy  for  asthma.     Five  to  twenty  drops  in  two  ounces 
of  water  may  be  used  in  an  atomizer,  or  6ve  drops  may 
be    inhaled    directly.      Dose,    six    drops,    gradually    in- 
creased to  twenty-five,  daily 
Colorless  needles.     Easily  soluble  in  water,  less  so  in  alcohol 
Crystalline.     Very  soluble  in  water  or  in  alcohol 

Occurs  in  colorless  leaflets  or  needles.  Used  as  an  anal- 
gesic, antipyretic  and  antirheumatic.  Dose,  five  to  ten 
grains  (0.32-0. 05  Gm.)  several  times  daily 

Obtained  by  acting  on  commercial  phenol  with  oxalic  and 
sulphuric  acids  (see  Reagents,  Chapter  LXII).  Used  as 
an  indicator 

Fine  white  or  slightly  reddish  crystalline  needles,  having 
a  bitter  taste.  A  germicide  used  in  the  treatment  of 
dysentery  and  summer  diarrhoea.  It  is  less  poisonous 
than  salol.  Dose,  adult,  twenty  to  forty  grains  (1.3-2.6 
Gm.)  and  for  children  from  five  to  eight  grains  daily 
(0.3270.5  Gm.) 

Analgesic  and  antipyretic.     Dose,  three  grains  (0.2  Gm.) 


Antipyretic  and  analgesic.     Dose,  five  to  ten  grains  (0.32 

to  0.65  Gm.) 
A  white  powder,  having  a  sour  taste;   soluble   in    alcohol 
and  water.     Used  as  a  urinary  antiseptic  and  as  a  sol- 
vent  for   uric    acid   deposits.      Dose,    fifteen    to    thirty 
grains  (1  to  2  Gm.) 

A  condensation  product  of  salicylic  and  gallic  acids, 
formed  by  the  action  of  phosphorous  oxychloride;  white 
amorphous  powder.  It  is  employed  as  a  safe  surgical 
antiseptic  because  of  its  non-poisonous  properties 

Antipyretic,  antirheumatic,  antineuralgic.  Dose,  seven 
to  fifteen  grains  (0.45  to  1  Gm.),  in  capsule  or  tablet 

A  local  anaesthetic;  a  mixture  of  3  parts  of  phenyl  salicylate 
and  2  parts  of  camphor 

Antirheumatic  and  intestinal  antiseptic.  Dose,  forty- 
five  to  seventy-five  grains  during  the  day  (3  to  5  Gm.) 


Prepared  by  heating  a  mixture  of  phenyl  salicylate  and 
anhydrous  quinine  in  a  vacuum.  White,  tasteless, 
odorless,  crystalline,  powder.  Used  in  typhoid  fever  and 
neuralgia.  Dose,  eight  to  thirty  grains  (0.5-2.0  Gm.) 
daily 
Salvarsan  is  the  hydrochloride  of  3-diamino-  4-dibydroyI- 
1-arsenobenzene  and  represents  31.57  per  cent,  of 
arsenic.  It  is  a  specific  for  syphilis  and  is  also  used  in 
affections  due  to  spirillum,  such  as  malaria  and  to  replace 
other  torms  of  arsenic.  It  is  administered  exclusively 
by  injection,  the  intravenous  method  being  preferred. 
It  is  prepared  by  triturating  the  weighed  quantity  of  sal- 
varsan, with  sterile  apparatus  and  under  sterile  con- 
ditions, with  0.7  mil  of  normal  sodium  hydroxide 
volumetric  solution  for  each  0.1  Gm.  of  salvarsan  used, 
and  then,  if  necessary,  adding,  cautiously,  enough  more 
of  the  sodium  hydroxide  tojust  cause  complete  solution. 
This  solution  is  then  diluted  with  enough  sterile  physio- 
logical solution  of  sodium  chloride  to  make  from  100  to 
250  mils  (3  to 8  fluidounces),  as  maybe  desired,  finally 
filtering  through  a  sterile  filter.  The  most  exacting 
precautions  must  be  taken  to  insure  a  sterile  product, 
and  the  physiological  salt  solution  should  be  freshly 
made  from  freshly  distilled  water  (see  page  309).  The 
salvarsan,  when  the  hermetically  sealed  container  has 
been  opened,  or  the  solution,  when  prepared,  must  be 
used  atonce.  Whenexposedto  theair,  even  for  a  short 
time,  decomposition  results  and  the  product  becomes, 
dangerously  poisonous.  The  dose  for  children  is  from 
three  to  five  grains  (0.2-0.32  Gm.);  for  adults,  five  to 
nine  grains  (0.32—0.59  Gm.) 
A  dark  brownish  red  powder,  practicallv  insoluble  in  water 
but  soluble  in  oils,  chloroform  and  phenol.  I  sed  in  I  to 
8  per  cent,  ointment  in  the  treatment  of  burns.  wOUnda, 
ohronio  ulcers,  etc.   1  see  \k    lvi  .' 

Prepared  by  condensing  aniline  and  arsenic  acid,  elm  i- 
nating  water,  isolating  the  aisanilu-  aeid and  neutralising 
with  sodium  carbonate.  Used  in  treatment  if  syphilis, 
more  toxic  than  salvarsan.     Dose,  three  to  eight  grains. 

(0.2-0.5  Gm.) 
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Solutol 


Soiolic     Acid      (Orthophenolsul- 

phonic  Acid),  C6H4(HS03)OH 
Styptol, 

Cntarnine  Phthalate 

(Ci2H1303N)2C6H4(COOH)a 
Subcutin. 

C2H5COO.C6H4.NH2.SO3H. 
C6H4OH 
Sublamine,  Mercury  ethvlenediamine 

sulphate,  HgS04  2C2H4(NH2)2+ 
2H20 
Succinic  Acid,  C4H6O4 
Succinyl,  Disalieylic  Acid 

Diaspirin,  C18H14O8 


Sulphanilic  Acid, 

1  :  4  Para-amino-benzene-sulphonic 
acid 
Tetrahydrobetanaphthvl  amine, 

C10H7.H4.NH2 
Thalline  (Tetrahvdroparaquinani- 

eol).  C9H6H4N(OCH3) 

Thermodin, 

Phenacetin-Urethrane, 
C6H4(OC2H5).N(COOC2H5) 
(CH3CO) 

Thiocol  (Potassium  Guaiacol-Sul- 
phonate) 

Thymacetin 

C6H2.CH3.C3H7(OC2H5). 
NH(C2H30) 

Tribromphenol,  CeH2Br3.OH 

Bromol 
Trichlorphenol,  C6H2CI3OH 

Triphenin, 

(Propionyl-phenetidin) 
C6H4.C2H5O.NH.(CH3.CH2.CO) 


Tropseolin 
Tumenol 

Tussol  (Antipyrine  Phenylglyco- 
late,  Antipyrine  Mandelate), 
CiiHi20N2.C6H5CH(OH)COOH 

Urasol,  Afsol 

(Acetyl-methvlene-disalicvlic  acid) 
CH2(C6H3.0C2H3O.COpH)a 

Valeridin,  Valerydin,  Sedatin 
(Iso-Valeryl-p-phenetidin) 
C6H4.NHCOC4H9.OC2H5 

Xeroform    (Tribromphenol    Bis- 
muth,   Tribromocarbolato    of 
Bismuth), 
(C6HaBr30)2BiOH+Bi203 

Xylol  (Xylene),  CflHio 


A   transparent,  oily  liquid  miscible  with  water,  used  as  a 
disinfectant.   It  resembles  compound  solution  of  cresol 
Antiseptic.     A  33}-^  per  cent,  solution  is  called  aseptol 

Used    internally  as    a  special    uterine  vessel    constrictor. 

Locally  as  a  dusting  powder.     Dose,  three-fourthi  of  a 

grain  (0.048  Gm.) 
A   white   crystalline  powder  used   as   a  local  anjMthetio, 

non-toxic  and  distinctly  germicidal 

A  non-irritating,  penetrating,  readily  soluble  disinfectant. 
Usedinhanddisinfectioninsolutionsof  1-1000  to  1-200 

Used  with  advantage  in  delirium  tremens 

White,  crystalline  powder,  almost  tasteless  and  without 
odor.  Forms  salts  with  inorganic  and  organic  bases. 
Uses  similar  to  those  of  salicylic  acid.  Dose,  fifteen 
grains  (1  Urn.)  3  to  4  times  daily 

Produced  by  the  action  of  strong  sulphuric  acid  on  color- 
less analine.  Used  in  the  dye  industry  and  also  in 
diazo  test  solution  (see  Reagents,  Chapter  LXII) 

A  local  mydriatic,  used  in  from  1  to  5  per  cent,  solution 

An  antipyretic.    The  sulphate  and  tartrate  are  most  used. 

The  dose  of  either  is  from  two  to  five  grains   (0.1  to 

0.3  Gm.) 
A  compound  of  acetphenetidin  and  ethyl  carbamate.    Used 

as  an  analgesic,  antipyretic  and  antiseptic,  in  typhoid 

fever,     pneumonia,    etc.       Dose,     five    to     ten    grains 

(0.32  to  0.65  Gm.) 
A  fine,  white  powder,  soluble  in  water,  and  containing  about 

60  per    cent,  of   guaiacol.      Antitubercular  and  antica- 

tarrhal.     Dose,  five  to  twenty  grains  (0.32  to  1.3  Gm.) 
Prepared  from  thymol  in  a  manner  similar  to  that  of  phen- 

acetin  from  phenol.     White  crystalline  powder.     Used 

as  an  analgesic  in  doses  of  from  three  to  fifteen  grains 

(0.2-1  Gm.) 
Antiseptic 

Used  in  erysipelas,  in  the  form  of  a  glycerite  containing 
5  to  10  per  cent.,  applied  to  the  parts  twice  daily 

Prepared  by  heating  p-phenetidin  with  propionic  acid. 
Colorless,  odorless  and  slightly  bitter  crystals.  Soluble 
in  about  2000  parts  of  water.  An  antipyretic  and 
analgesic.  Similar  in  action  to  phenacetin.  Dose, 
eight  to  fifteen  grains  (0.5-1  Gm.) 

Dye-color  used  as  an  indicator  in  volumetric  analysis 

Used  as  a  local  application  in  eczema,  in  a  10  per  cent, 
solution 

This  salt  is  said  to  be  superior  to  antipyrine  in  the  treat- 
ment of  whooping  cough.  Dose,  three-quarters  to  six 
grains  (0.045  to  0.4  Gm.),  according  to  age 

Used  in  the  treatment  of  muscular  rheumatism  and  gout. 
Dose  five  to  eight  grains  (0.32-0.5  Gm.) 

Prepared    by    heating    p-phenetidin    with    valeric    acid. 

White  glistening  needles  almost  insoluble  in  water  but 

soluble  in  alcohol.      Used  in  migraine,  neuralgia  nnd 

hysteria  in  dose  of  eight  to  fifteen  grains  ^0.5-1  Gm) 

A  yellowish-green,  insoluble  powder,  containing  about  50 

Eer  cent,  of  tribromphenol  and  about  50  per  cent,  of 
12O3.  Used  as  an  intestinal  antiseptic  in  doses  of 
eight  to  fifteen  grain*  (0.5  to  1  Gm).  Also  used  as  a 
dusting  powder  on  fresh  and  infected  wounds 
By  treating  the  oily  liquid  separating  from  diluted  crude* 
wood  spirit  and  from  the  light  oil  of  wood  tar  or  coal  tar, 
first  with  sulphuric  acid,  and  afterwards  subjecting  these 
liquids  to  fractional  distillation,  collecting  onlv  that  por- 
tion which  distils  between  136°  and  140°  C.  ("276  8°  nnd 
284°  F.).  A  thin,  colorless  liquid,  resembling  bentene. 
It  has  a  burning  taste.  Soluble  in  alcohol.  Dose, 
twenty  to  thirty  minims  (1.2  to  2  mils) 
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QUESTIONS  ON  THE  CELLULOSE  OROUP 

What  is  cellulose?     (See  page  980.)     What  is  its  formula  in  symbols?     What  is 

lignin? 
What  are  some  other  special  forms  of  cellulose? 

Give  an  example  of  pure  cellulose.    Describe  it,  and  give  specific  gravity. 
In  what  solution  is  it  soluble,  and  to  what  purpose  is  this  fact  applied? 
How  is  artificial  silk  prepared? 

When  cellulose  is  treated  with  strong  sulphuric  acid,  what  change  takes  place? 
If  the  mixture  be  diluted  with  water  and  heated,  what  will  be  produced? 
How  is  parchment  paper  made,  and  for  what  is  it  used? 
When  cellulose  is  treated  with  nitric  acid,  what  is  produced? 
Purified  cotton — What  is  the  Latin  official  name?    By  what  name  is  it  commonly 

known?    What  kind  of  cotton  is  meant? 
How  is  it  obtained?    For  what  purposes  in  pharmacy  is  purified  cotton  used? 
Describe  appearance,  odor,  taste  and  solubility. 

What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 
Styptic  cotton — What  is  the  Latin  title?    How  is  it  prepared  and  used? 
Pyroxylin — What  is  the  Latin  official  name?    What  is  the  synonym?     How  is  it 

made? 
What  compounds  are  made  by  the  action  of  nitric  acid  on  cellulose? 
Explain  the  reactions  which  take  place  in  their  formation. 
Give  the  official  characteristics  and  description. 
Give  solubility  and  test  for  impurity. 
What  are  the  uses  of  pyroxylin? 
What  is  celluloid?    For  what  purposes  is  it  used? 
Oxalic  acid — Give  its  formula  in  symbols. 
How  may  it  be  made? 

In  combination  with  bases,  what  salts  does  it  form? 
What  are  the  most  important  of  these  salts? 
What  is  "salt  of  sorrel"  or  "essential  salt  of  lemons"? 
How  do  these  act  in  removing  iron  rust  from  linen? 
For  what  is  oxalic  acid  used? 

In  case  of  poisoning  by  oxalic  acid,  what  is  the  best  antidote? 
What  is  the  result  when  wood  is  distilled  in  close  vessels? 
From  dry  woods  about  what  per  cent,  of  charcoal  is  obtained,  and  about  what  per 

cent,  of  liquid  products? 
Name  some  of  the  principal  solid,  liquid,  and  gaseous  products. 
Of  these  products,  which  are  the  most  important? 
Acetic  acid — What  is  the  official  Latin  name? 

How  much  absolute  acetic  acid  does  it  contain?    Give  its  formula  in  symbols. 
What  is  pyroligneous  acid? 

How  is  the  best  acid  for  medicinal  purposes  obtained? 
How  is  acetic  acid  made  in  Germany?    Explain  the  chemical  reactions?    What  is 

the  intermediate  product?     Describe  appearance,  odor,  taste,  chemical  reac- 
tion, and  solubility.    Give  tests  for  its  identity. 
How  may  the  followingimpurities  be  detected? — viz:  Fixed  impurities;  heavy  metal?; 

sulphuric  acid;  hydrochloric  acid;  formic  or  sulphurous  acids;  empyreumatic 

substances. 
What  strengths  of  acetic  acid  are  found  in  commerce? 
Why  is  one  of  them  called  No.  8? 

What  is  the  strength  and  specific  gravitv  of  "No.  8"  acid? 
What  are  the  salts  of  acetic  acid  called?    How  may  they  be  recognized? 
Diluted  acetic  acid — What  is  the  Latin  name?     Give  description  and    specif: c 

gravity.    How  is  it  made,  and  for  what  is  it  used? 
How  much  absolute  acetic  acid  does  it  contain? 
Why  is  it  superior  to  vinegar  as  a  menstruum? 

Glacial  acetic  acid — What  is  the  Latin  official  name?    Give  its  formula  in  symbols. 
How  is  it  made?    Describe  its  appearance,  odor,  and  taste.     What  is  its  specific 

gravity?    How  may  its  strength  be  tested? 
Can  its  specific  gravity  be  relied  on.  as  a  criterion  of  its  strength9    Why0 
How  may  the  glacial  acid  be  distinguished  from  the  weaker  acid  having  the  same 

specific  gravitv?  _    __ 

For  what  substances  is  glacial  acetic  acid  a  solvent?    What  are  its  uses? 
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Trichloracetic  acid — What  is  the  Latin  title  and  the  chemical  formula  in  symbols? 

How  may  it  be  made? 
Describe  appearance,  odor,  chemical  reaction,  and  solubility.    What  are  the  tests 

for  identity?    What  impurities  are  likely  to  be  present  and  how  may  they  be 

detected? 
For  what  is  it  used  medicinally? 

Acetone — What  is  the  Latin  title  and  the  chemical  formula  in  symbols? 
By  what  chemical  name  is  it  known? 
How  may  it  be  made?    Describe  its  appearance,  odor,  taste,  chemical  reaction,  and 

solubility.    What  is  the  specific  gravity? 
Give  tests  for  identity.    How  may  the  impurity  of  fixed  residue  or  empyreumatic 

substances  be  detected? 
For  what  is  it  used  in  pharmacy  and  the  arts? 
Tar — What  is  the  Latin  official  name  and  synonym?    What  is  it,  and  how  is  it 

obtained? 
Describe  its  physical  properties.    What  are  its  uses? 
What  are  its  solubilities? 
What  official  preparations  are  there  of  tar? 
Alkaline  solution  of  tar — What  is  the  Latin  title?    How  is  it  prepared?    What  are 

its  uses? 
Rectified  oil  of  tar — What  is  the  Latin  official  name?    Give  the  synonyms.    How  is 

it  obtained?    Give  description,  specific  gravity  and  solubility. 
What  is  black  pitch? 
Why  is  the  oil  generally  preferred  to  tar  for  medicinal  uses?    What  are  its  uses 

and  the  dose? 
Oil  of  cade — What  is  its  Latin  official  name?     What  are    the    common    names 

or  synonyms?      How  is  it  obtained?      Give  description  and  specific  gravity. 

What  impurities   are  likely  to  be  present  and    how  may  they  be  detected? 

What  are  its  uses? 
What  is  creosote,  and  of  what  phenols  does  it  consist? 

How  is  it  obtained?    Describe  odor,  taste,  chemical  reaction,  and  solubility. 
How  may  it  be  distinguished  from  phenol?    What  are  its  uses? 
In  case  of  poisoning  by  it,  what  would  be  the  proper  treatment? 
For  what  is  creosote  used  medicinally  and  what  is  the  dose? 
What  official  preparations  are  there  of  creosote? 

Creosote  carbonate — Of  what  does  this  consist?    How  is  it  prepared? 
Describe  its  appearance,  odor,  taste,  reaction  and  solubility.    What  is  its  specific 

gravity?     Give  the  tests  for  identity  and  purity.    What  are  its  medicinal 

uses?    What  synonym  is  used  for  it? 
Guaiacol — 'What  is  this  substance?    How  does  this  differ  from  creosote?    How  is 

it  obtained? 
Describe  appearance,  odor,  taste,  reaction,  and  solubility. 
Give  specific  gravity  and  tests  for  identity. 

What  tests  may  be  applied  to  indicate  the  absence  of  impurities? 
For  what  is  it  used  and  what  is  the  dose? 

Guaiacql  carbonate — Give  the  Latin  title  and  chemical  formula  in  symbols. 
How  is  it  made? 
Describe  appearance,  odor,  taste   chemical  reaction  and  solubility.    What  are  the 

tests  for  identity  and  the  presence  of  free  guaiacol  and  readily  carbonizable 

impurities? 
What  is  a  common  name  for  it?    What  is  its  use  and  dose? 
What  is  coal?    Explain  the  differences  in  its  structure  and  composition. 
What,  is  coal  tar? 
When  coal  tar  is  subjected  to  distillation  and  rectification,  what  products  does  it 

yield?     1.  Solids;  2.  Liquids;  'A.   Gases. 
Describe  the  appearance,  odor,  taste  and  reaction  of  coal  tar.     What  are  its  solu- 
bilities?    (iive  tests  for  identity  and  purity.     How  is  it  used  medicinally? 
Coal  tar  solution— How  is  it  prepared?    What  is  the  Latin  title  and  the  synonym? 

What  :ire  its  uses? 
Betanaphthol   -What  is  its  Latin  official  name?    Give  the  synonym. 
How  is  it  obtained?     Give  description,  tests,  doso,  and  uses. 
Crcsol — Give  the  chemical  formula  in  symbols.     How  is  it  obtained?     By  what 

other  names  is  it  known?    What  varieties  of  cresol  constitute  the  official  sub- 
stance?   How  docs  it  differ  from  phenol? 
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Describe  appearance,  odor,  reaction,  and  solubility.    What  is  its  specific  gravity 

and  boiling  point? 
How  may  the  impurity  pf  hydrocarbons  be  detected? 
For  what  is  it  used  and  in  what  form? 
Compound  solution  of  cresol — What  is  the  Latin  title?     How  is  it  made?     This 

compound  is  similar  to  what  well-known  solutions? 
What  modifications  are  permissible  in  its  manufacture?     Give  their  advantages. 

What  are  its  medicinal  uses? 
Phenol — Give  formula  in  symbols  and  synonym. 

What  is  phenol  and  how  obtained?    How  much  absolute  phenol  is  present?    De- 
scribe appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  impurities  be  detected? — What  is  the  official  assay  for  the  quantity  of 

phenol  present? 
For  what  purpose  is  it  used?    What  antidote  should  be  used  in  case  of  poisoning 

by  phenol?     What  is  meant  by  the  phenol  coefficient?     What  is  the  dose? 

What  are  the  official  preparations? 
Liquefied  phenol — What  is  the  Latin  official  title?    Give  the  synonym.    How  much 

absolute  phenol  does  it  contain?    How  is  the  phenol  liquefied: 
Describe  appearace,  odor,  and  miscibility.    What  is  the  specific  gravity? 
What  are  its  advantages  and  uses?    What  is  the  dose? 
What  official  preparations  are  made  from  it? 
Iodized  phenol — What  is  the  Latin  title  and  synonym? 
How  is  it  prepared?    How  is  it  used? 

Phenolphthalein — What  is  this  substance  chemically?    How  may  it  be  prepared? 
Describe  appearance,  odor,  taste,  and  solubility. 
Give  tests  for  identity.     What  impurities  are  likely  to  be  present  and  how  may 

they  be  detected?    What  are  its  chemical  and  medicinal  uses? 
Trinitrophenol — What  is  its  chemical  formula  and  synonym?    What  cautions  are 

necessary  in  transporting  it  and  why? 
Describe  its  appearance,  odor,  taste,  reaction  and  solubilities. 
Give  tests  for  identity  and  purity.    What  are  its  uses  and  dose? 
Thymol — Give  the  chemical  formula.    To  what  class  of  chemicals  does  this  sub- 
stance belong?    How  is  it  obtained  and  from  what  source? 
Describe  appearance,  odor,  taste,  and  solubility.    What  are  the  tests  for  identity? 

What  is  the  value  medicinally?      In  what  official  preparation  does  it  enter? 

If  triturated  with  certain  substances  what  results?     Name  some  of  them. 

Give  the  dose. 
Thymol  iodide — Give  Latin  title  and  chemical  formula  in  symbols. 
What  per  cent,  of  iodine  should  it  contain? 
How  may  it  be  prepared? 

Describe  appearance,  odor,  solubility  and  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Halogen  salts;  moisture;  alkalies; 

free  iodine;  ash. 
By  what  name  is  it  commonly  known? 
For  what  is  it  used  in  medicine? 

Resorcinol — What  is  the  Latin  official  title?    What  is  the  synonym? 
What  other  names  are  given  to  it?    How  may  it  be  prepared? 
Describe  its  appearance,  tests,  and  solubilities.    What  are  its  medicinal  properties? 

Give  the  dose. 
Salicylic  acid — Give  Latin  name  and  formula  in  symbols.     From  what  sources 

may  it  be  obtained? 
Describe  Kolbe's  process  for  making  it. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Iron;  phenol;  coloring  matter; 

organic  impurities;  hydrochloric  acid.     In  what  N.  F.  preparations  is  it  used? 
What  is  the  dose?    What  salts  of  this  acid  are  official'.' 
Phenol  salicylate — What  is  its  Latin  official  name?    What  is  the  synonym?    How 

is  it  obtained? 
Describe  its  appearance,  tests,  and  solubilities. 
How  may  the  following  impurities  be  detected? — Ash;  free  acids;  uncombined 

phenol  or  salicylic  acid;  sulphate;  chloride. 
What  are  its  medicinal  and  pharmaceutical  uses?    Give  the  dose. 
Acetphenetidin — Give  the  Latin  title,   chemical  formula,  name,  and  synonym. 

How  is  it  obtained? 
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Describe  appearance,  odor,  taste,  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Ash;  readily  carbonizable  im- 
purities; acetanilid;  para-phenetidin. 
For  what  is  it  used?    Give  the  dose. 
Methylthionine  chloride — Give  the  Latin  title;  also  chemical  formula  and  synonym. 

How  is  it  obtained? 
Describe  appearance  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Ash;  arsenic;  zinc;  dextrin. 
For  what  is  it  used?    What  is  the  dose? 
Acetanilid — What  is  its  Latin  title?    By  what  other  name  is  it  known?    How  is  it 

made? 
Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 
Give  the  tests  for  identity.    What  impurities  are  likely  to  be  present,  and  how  may 

they  be  detected? 
For  what  is  it  used  medicinally  and  what  is  the  dose? 
What  preparation  of  acetanilid  is  official  in  the  N.  F.? 
Antipyrine — What  is  the  Latin  title,  the  chemical  formula  in  symbols,  the  synonym, 

and  the  chemical  name? 
How  is  it  made  by  Knorr's  process? 
Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    How  may 

the  presence  of  impurities  be  detected? 
For  what  is  it  used  medicinally  and  what  is  the  dose? 
Benzosulphinide — What  is  this  substance?      Give  the  synonyms.       How  is  it 

prepared?     Describe  its  appearance,  odor,  taste,  and  solubility. 
Give  tests  for  identity  and  purity.     In  what  official  preparations  is  it  used? 
What  are  its  uses  and  dose?    May  it  be  used  in  foods  or  beverages? 


CHAPTER    L 

AMYLACEOUS  AND  MUCILAGINOUS  PRINCIPLES  AND  THEIR 

PRODUCTS 

Starch  has  the  same  chemical  composition  as  cellulose,  C6H1005, 
and  is  closely  allied  to  it  in  its  properties.  Starch  is  stored  up  in 
plants  in  anticipation  of  future  usefulness  in  the  formation  of  their 
cell-walls,  growing  tissues,  or  other  constituents.  It  exists  in  the  form 
of  granules,  the  shape  of  which  may  be  described  as  spherical,  ellip- 
soidal, ovoid,  lenticular,  polygonal,  or  irregular,  and  it  is  possible  to 
identify  the  varieties  of  starch  obtained  from  various  plants,  with  the 
aid  of  the  microscope,  by  the  shape  and  size  of  the  granules. 

The  granules  consist  of  layers  of  different  densities,  arranged  con- 
centrically around  a  central  point  termed  the  hilum,  which  is  usually 
at  one  end  of  the  granule.  Corn  starch  is  official  in  Part  I  of  the 
U.  S.  P.  and  potato  starch  in  Part  II,  as  a  reagent  in  the  assay  of 
diastase  and  malt. 


AMYLUM.  U.  S.      Starch 

[Amyl. — Corn  Starch] 

The  starch  separated  from  the  grain  of  Zea  Mays  Linn£  (Fam. 
Gramineae). 

Preparation. — In  making  starch  from  wheat  or  corn,  the  gluten 
must  be  separated.  This  is  generally  done  by  permitting  it  to  become 
sour  and  disintegrated  through  acetous  fermentation,  stopping  the 
fermentation  before  the  starch  is  affected.  Upon  the  small  scale,  starch 
may  be  made  from  wheat  flour  by  placing  it  in  a  fine  linen  bag  and 
kneading  it  while  a  small  stream  of  water  trickles  upon  it.  The  starch 
is  carried  off  with  the  water,  while  the  gluten  remains  as  a  soft  mass 
in  the  bag;  the  latter  may  be  purified  and  used  in  making  gluten  sup- 
positories. The  quality  of  commercial  starch  largely  depends  upon  the 
purity  of  the  water  used  in  its  manufacture.  Starch  may  be  made 
from  potatoes  by  first  grating  them,  and  then  pressing  the  soft  mass 
upon  a  sieve,  which  separates  the  cellular  substances  anil  permits  the 
starch  granules  to  fall  through.  These  must  be  thoroughly  washed, 
the  quality  of  the  starch  depending  largely  upon  the  purity  of  the 
water  that  is  used  in  washing  it. 

Official  Description. — In  fine  powder,  or  irregular,  angular,  white  manes;  consist- 
ing chiefly  of  polygonal,  rounded  or  spheroidal  starch  grama  from  0.003  to  0.0r>.">  mm. 
in  diameter,  usually  with  a  lenticular  or  3-  to  4-rayed  central  cleft,  or  in  the  rounded 
grains,  with  a   circular  marking. 

Odor,  Taste,  and  Reaction. — Inodorous;  taate slight, characteristic.  Triturate  about 
0.5  Gm.  of  Starch  with  5  mils  of  distilled  water;  the  mixture  is  neutral  to  litmus. 

The  individual  starch  grains  are  colored  a  deep  blue  by  iodine  T.S.;  upon  boiling 
1  Gm.  of  Starch  with  15  mils  of  water  and  cooling.it  yields  a  translucent,  whitish  jelly. 

Solubility. — Corn  starch  is  insoluble  in  cold  water  and  in  alcohol. 

Tests  for  Identity  and  Purity.— Incinerate  about  0.5  Gm.  of  Starch;  not  more  than 
0.5  per  cent,  of  ash  remains. 
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U.  S.  P.  Preparation. — It  is  used  as  a  diluent  in  powdered  extracts. 
N.  F.  Preparations. — Glyceritum  Amyli;  Stilus  Acidi  Salicylici  Dilubiles;  Pasta 
Resorcinolis  Fortis;  Pasta  Resorcinolis  Mitis;  Pasta  Zinci. 

Starch  is  present  in  many  drugs,  and  is  an  important  constituent  of 
many  vegetable  foods. 

Starch,  by  the  action  of  diluted  acids,  diastase,  or  heat,  is  converted 
into  dextrin,  a  substance  resembling  gum  in  appearance  and  properties. 
Dextrin  is  largely  dissolved  by  water,  hot  or  cold,  and  forms  a  muci- 
laginous solution,  from  which  it  is  precipitated  by  alcohol.  Large 
quantities  of  dextrin  are  now  made  both  in  America  and  abroad,  and 
employed  for  various  purposes  in  the  arts,  under  the  name  of  artificial 
gum  or  British  gum.  It  is  found  in  the  market  in  the  form  of  a  white, 
brilliant  powder,  or  in  small  masses  or  fragments  resembling  natural 
gum.  It  may  be  distinguished  from  gum  arabic  by  the  taste  and 
the  peculiar,  harsh  sensation  when  rubbed  in  the  hand.  It  is  now 
official  in  the  N.  F.  (see  page  1032). 

Inulin,  C12H20O10,  is  a  substance  closely  allied  to  starch.  It  is  found 
particularly  in  the  plants  belonging  to  the  family  Compositse,  as  Inula, 
Taraxacum,  Pyrethrum,  Lappa,  etc.  It  has  also  been  found,  accord- 
ing to  Kraus,  in  plants  of  the  Campanulacese,  Goodeniacese,  Lobeliacese, 
and  Stylidaceae.  It  differs  from  starch  in  the  following  particulars :  it 
is  colored  yellow  by  iodine,  does  not  gelatinize  with  water,  and  is  not 
found  in  plants  in  the  form  of  granules  having  concentric  layers  like 
starch. 

Uses. — Starch  is  used  in  a  number  of  official  preparations  but 
chiefly  because  of  its  filling  or  absorbent  properties.  It  is  used  exter- 
nally as  an  absorbent,  and  is  applied  to  the  skin  by  dusting. 

Unofficial  Amylaceous  Substances  and  Derivatives 

Acorn  From  the  genus  Quercus.     Acorns  contain  besides  starch  a  peculiar  saccharine 

substance,  quercite 

Bean  From  Faba  vulgaris  and  Phaseolus  vulgaris 

Barley  Hordeum  distichon.     Contains  60  to  68  per  cent,  of  starch,  glutin,   gum,   and 

sugar 

Canna  From  the  rhizome  of  Carina  edulis.     Fam.   Marantacese,  Cannae.     Indigenous 

to  Peru  and  Brazil.  The  starch  granules  are  very  large,  and  exhibit  a  glis- 
tening or  satiny  appearance.  It  forms  a  cloudy  but  very  tenacious  jelly 
with  boiling  water 

Cassava  From  the  root  of  Manihot  utilissima.     Fam.  Euphorbiacese.     Habitat,  Tropical 

Tapioca  America.     The  starch  granules  are  about  half   the   size   of   the   potato  stirch 

Manioc  granules,  in  somewhat  translucent  pieces,  inodorous,  having  an  insipid  taste 

Curcuma  From  the  rhizome  of  Curcuma  longa.      Fam.  Zingiberaeose.      Habitat,  .Suit  hern 

Turmerld  Asia,  cult.     The  starch  granules  are  rather  larger  than  those  of  maranta 

Maranta  From  the  rhizomo  of   Maranta  arundinacca.     Fam.   Maraataoea.     Indigenous 

Arrowroot  to   West   Indies   and   tropical    America.      Prepared   by   removing   the   scales 

from  the  rhizomo,  mashing  and  grinding  in  a  mill  until  reduced  to  a  pulp, 
then  suspending  this  in  water,  and  separating  the  fibrous  portion,  either 
by  hand  or  sieve;  lastly,  washing  thoroughly,  and  drying  with  a  gentle  heat. 
The  yield  is  from  13  to  20  per  cent,  of  fecula.  It  forms  an  opaquo  jelly  with 
concentrated  hydrochloric  acid 

Oats  From  Avcna  sativa.     Fam.  Gramincre.      Habitat,   Asia,  cult.     The  grain  con- 

i  mi     M  i"  68  per  cent,  of  starch,  besides  protein  compounds,  fat,  salts,  etc. 

Pea  From  Pisum  sativum.     It  yields  about  37  per  cent,  of  starch 

Potato  P.  Reagent*,  Chapter  LXII) 

Sweet  Potato        From  Convolvulus  Batatut.    The  yield  of  starch  is'about  10  per  cent. 

Rice  Prom  Oryta  tativa.     Prepared  by  heating  rico  with  weak  soda-lye,  which  ilis- 

solves  the  nitrogenous  i.npurit  ics  and  leaves  pure  starch,  then  adding  a  solu- 
te, I,  ,.i  borai  to  facilitate  the  separation  of  the  starch  from  the  gluten.  The 
yield  ia  about  B8  per  cent, 

Ry8  all.    The  yield  of  starch  is  about  64  per  cent. 

Bago  1  ron    the   pith   Of    Mtbraxylon    So^U.      Fam,    Talmas.      Prepared  by  powdering 

the  pith  "I   the  tree,  trashing  With  water  to  remove  woody  tissue  and  other 

Imparities;  lastly,  drying  carefully  and  granulating 

Wheat  It'hii  Tritievm  vulyare.    Fam.  Graminea;.     Formerly  official,  now  replaced  by 

corn  starch 
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MALTUM.     U.  S.     Malt 

The  grain  of  one  or  more  varieties  of  Hordeum  sativum  Jessen  (Fam. 
Gramineoe),  partially  germinated  artificially,  and  then  dried  at  a  tem- 
perature not  exceeding  55°  C.  (131°  F.)  It  is  capable  of  converting 
not  less  than  5  times  its  weight  of  starch  into  sugars.  Protect  it  from 
heat  and  moisture. 

Official  Description. — It  occurs  in  yellowish  or  amber-colored  grains;  crisp  when 
fractured,  the  interior  surface  nearly  white.     Malt  floats  in  cold  water. 

Odor  and  Taste. — It  has  an  agreeable,  characteristic  odor,  and  a  sweet  taste  due 
to  the  conversion  of  the  starch  in  the  seed  into  maltose,  through  the  action  of  diastase. 

Tests  for  Identity  and  Purity. — For  the  subsequent  tests,  prepare  an  infusion  as 
follows:  Mix  10  Gm.  of  Malt  in  No.  12  powder,  with  100  mils  of  distilled  water  and 
maintain  the  mixture  at  a  temperature  of  from  50°  to  55°  C.  (122°-131°  F.)  for  one 
hour  with  occasional  stirring.  Place  it  upon  a  filter  and  when  the  liquid  has  passed 
through,  wash  the  contents  of  the  filter  with  distilled  water,  in  small  portions,  until 
the  combined  infusion  and  washings  measure  200  mils. 

The  weight  of  the  solid  soluble  constituents  of  Malt,  obtained  by  evaporating  to  dry- 
ness on  a  water  bath  an  aliquot  portion  of  the  freshly  prepared,  aqueous  infusion,  and 
subsequently  drying  it  for  one  hour  at  100°  C.  (212°  F.)  in  an  air  bath,  corresponds  to 
not  less  than  70  per  cent,  of  the  Malt  taken. 

The  acidity  of  Malt  (calculated  as  lactic  acid)  does  not  exceed  0.3  per  cent,  as  de- 
termined by  titrating  an  aliquot  portion  of  the  freshly  prepared  infusion  with  tenth- 
normal potassium  hydroxide  V.S.,  phenolphthalein  T.S.  being  used  as  indicator.  Each 
mil  of  tenth-normal  potassium  hydroxide  V.S.  used  corresponds  to  0.009  Gm.  of  Lactic 
acid. 

Assay. — To  determine  the  starch  converting  power  of  Malt,  proceed  as  directed 
under  Diastasum,  page  1024,  using  20  mils  of  the  infusion  of  malt,  prepared  as  directed 
above,  in  place  of  the  quantity  of  solution  of  diastase  there  directed. 

U.  S.  P.  Preparation. — Extractum  Malti. 

Preparation. — When  barley  is  steeped  for  two  or  three  days  in  water, 
it  swells,  becomes  somewhat  tender,  and  the  water  is  colored  reddish- 
brown.  If  the  water  is  drained  off,  and  the  barley  is  spread  about  two 
feet  thick  upon  a  floor  (a  stone  floor  is  generally  used),  it  heats  spon- 
taneously, and  germination  begins,  the  radicle  making  its  appearance 
first.  The  growth  of  the  grain  is  partially  stopped  at  this  stage  by 
spreading  it  more  thinly,  and  turning  it  over  for  two  days.  It  is 
then  raked  into  heaps  and  allowed  to  stand  a  day,  when  it  becomes 
hot,  and  is  subsequently  thoroughly  dried  in  a  kiln  by  a  slow,  regu- 
lated heat.  This  is  malt,  and  it  differs  in  quality  according  as  it  is 
more  or  less  soaked,  drained,  germinated,  dried,  or  baked.  It  is  dis- 
tinguished by  its  color,  being  pale,  amber,  brown,  or  black  malt,  ac- 
cording to  the  degrees  of  heat  used  in  drying  it.  The  object  of  con- 
verting grain  into  malt  is  to  change  the  starch,  naturally  present  in 
the  grain,  into  maltose,  a  peculiar  kind  of  sugar,  and  dextrin.  This 
is  effected  through  the  presence  of  diastase,  a  peculiar  and  powerful 
ferment,  which  is  developed  during  the  partial  germination  to  which 
the  grain  is  subjected  in  malting,  this  substance  now  being  official 
(see  page  1024).  A  portion  of  the  starch  is  alwa3rs  left  unchanged  by 
the  process  of  germination,  its  conversion  into  maltose  being  completed 
during  the  heating  in  the  kiln.  The  diastase  which  is  developed  is 
capable  of  converting  into  maltose  much  more  starch  than  is  contained 
in  the  grain  in  which  it  is  produced;  hence,  if  good  malt  is  added  to 
a  certain  quantity  of  unmalted  grain,  the  starch  in  the  latter  may  be 
also  converted  into  maltose.  Malt  seldom  contains  diastase  in  larger 
proportion  than  two  parts  in  a  thousand.  Diastase  is  obtained  by 
bruising  malt,   adding  about  half  its  weight  of  water,   expressing 
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strongly,  treating  the  viscid  liquid  thus  obtained  with  sufficient 
alcohol  to  destroy  its  viscidity,  then  separating  the  coagulated  albu- 
men, and  adding  a  fresh  portion  of  alcohol,  which  precipitates  the 
diastase  in  an  impure  state.  To  render  it  pure,  it  must  be  redissolved 
as  often  as  three  times  in  water,  and  precipitated  by  alcohol.  Diastase 
is  solid,  white,  tasteless,  soluble  in  water  and  in  weak  alcohol,  but 
insoluble  in  the  latter  fluid  when  concentrated.  Though  without 
action  upon  gum  and  sugar,  it  has  the  extraordinary  property,  when 
mixed,  in  the  proportion  of  about  one  part  to  fifty,  with  starch  sus- 
pended in  water,  and  maintained  at  a  temperature  not  exceeding 
40°  C.  (104°  F.),  of  converting  that  principle  into  dextrin  and  maltose. 
Although  malt  has  been  manufactured  in  large  quantities  for  centuries 
for  brewing  purposes,  it  is  now  also  employed  in  medicine,  in  the  form 
of  extracts  of  malt,  malt  foods,  etc.  Its  usefulness  in  this  connection 
is  due  to  the  fact  that  the  amount  of  diastase  present  in  good  malt 
has  the  power  of  rendering  starchy  substances  which  are  taken  into  the 
stomach  as  food  soluble;  and  good  preparations  of  malt  are  not  only 
easily  digested  food  products  themselves,  but  also  actively  aid  in  the 
digestion  of  other  substances.  Some  of  the  commercial  malt  extracts 
consist  of  glucose  colored  with  caramel  and  slightly  flavored  with 
extract  of  malt. 


DIASTASUM.    U.S.      Diastase 

A  mixture  containing  amylolytic  enzymes  obtained  from  an  infusion 
of  malt.  It  converts  not  less  than  50  times  its  weight  of  potato  starch 
into  sugars.  Preserve  it  in  well-closed  containers,  protected  from  light, 
heat  and  moisture. 

Preparation. — It  is  prepared  by  adding  alcohol  to  an  infusion  of 
malt  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  collecting  and 
purifying  the  precipitate. 

Official  Description. — It  occurs  as  a  yellowish-white  amorphous  powder  or  in  trans- 
lucent scales.     It  converts  starch  into  dextrin  and  maltose. 

Odor  and  Taste. — Odorless  and  tasteless. 

Diastase  gradually  loses  its  amylolytic  power  on  keeping;  this  power  is  destroyed 
by  heating  its  solutions  above  85°  C.  (185°  F.)  or  by  the  addition  of  much  acid  and  is 
diminished  by  the  presence  of  acids  or  alkalies. 

Solubility. — Diastase  is  soluble  in  water,  the  solutions  being  more  or  less  turbid; 
almost  insoluble  in  alcohol. 

Assay. — Mix  a  quantity  of  potato  starch,  purified  as  directed  under  Pancreatinum, 
equivalent  to  5  Gm.  of  dry  starch,  in  a  beaker  with  10  mils  of  cold  distilled  water.  Add 
140  mils  of  boiling  distilled  water,  and  heat  the  mixture  on  a  water  bath  with  constant 
stirring  for  two  minutes,  or  until  a  translucent,  uniform  paste  is  obtained.  Cool  the 
paste  to  40°  C.  (104°  F.)  in  a  water  hath  previously  adjusted  to  this  temperature.  Pre- 
pare a  fresh  solution  of  0.1  Gm.  of  Diastase  in  10  mils  of  distilled  water  at  40°  C.  (104° 
F.)  and  add  it  to  the  paste.  Mix  them  well  and  maintain  the  same  temperature  for 
exactly  thirty  minutes,  stirring  frequently;  a  thin,  nearly  elear  liquid  is  produced.  Add 
at  onee  0.1  mil  of  this  liquid  to  a  previously  marie  mixture  of  0.2  mil  of  tenth-normal 
iodine  V.S.  and  80  mils  of  distilled  water;  no  blue  or  reddish  color  is  produced. 

Uses. — It  is  used  as  a  digestant  for  starchy  foods  in  doses  of  one  to 
eight  graina  (0.066-0.5  Gm.).  As  it  is  not  active  in  acid  media,  it 
should  be  given  about  a  half  hour  after  beginning  a  meal  while  the 
stomach  is  yet  alkaline. 
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CHONDRUS.    U.S.      Chondrus 
[Irish  Moss     Carrageen] 

The  dried  plant  of  Chondrus  crispus  (Linne)  Stackhouse  or  of 
Gigartina  mamillosa  (Goodenough  et  Woodward)  J.  Agardh  (Fam. 
Gigartinacece). 

Official  Description. — Entire  plants  more  or  less  matted  together,  consisting  of  a 
slender  stalk  from  which  arises  a  series  of  dichotomously  branching,  more  or  less  flat- 
tened segments,  emarginate  or  deeply  cleft  at  the  tips;  from  5  to  15  cm.  in  length,  and 
1  to  10  mm.  in  width;  yellowish-white,  translucent,  frequently  coated  with  a  calcare- 
ous deposit  which  effervesces  with  hydrochloric  acid;  sometimes  with  fruit  bodies  or 
sporangia  embedded  near  the  apex  of  the  segments  (in  C.  crispus)  or  with  sporangia 
borne  on  short  tuberculated  projections  or  stalks,  more  or  less  scattered  over  the  upper 
portion  of  the  segments  (in  G.  mamillosa);  somewhat  cartilaginous:  odor  slight,  sea- 
weed like;  taste  mucilaginous,  saline. 

Tests  for  Impurities. — Gelatin. — Boil  one  part  of  Chondrus  for  about  ten  minutes  with 
30  parts  of  water,  replacing  the  water  lost  by  evaporation;  the  strained  liquid  forms  a 
thick  jelly  upon  cooling.  When  softened  in  cold  water  Chondrusbecomes  gelatinous 
and  transparent,  the  thallus  remaining  nearly  smooth  and  uniform  and  not  swollen 
except  slightly  at  the  tips;  a  solution  made  by  boiling  0.3  Gm.  of  the  drug  in  100  mils 
of  water  and  filtering  gives  no  precipitate  on  the  addition  of  tannic  acid  T.S. 

Starch. — And  when  cold  does  not  give  a  blue  color  on  the  addition  of  iodine  T.S. 

N.  F.  Preparations. — Gelatinum  Chondri;  Mucilago  Chondri. 

This  alga  grows  in  the  Atlantic  Ocean.  It  contains  70  per  cent,  of 
a  mucilaginous  principle,  which  has  been  termed  carrageenin.  This 
differs  from  gum  by  not  precipitating  with  alcohol,  from  starch  by  not 
becoming  blue  upon  the  addition  of  iodine,  and  from  pectin  by  not 
being  precipitated  by  lead  subacetate. 

Uses. — Chondrus  is  used  principally  as  an  emulsifying  agent  for 
cod  liver  oil,  the  mucilage  being  used,  and  to  form  a  "  sick  diet"  jelly, 
one  part  being  sufficient  to  form  a  jelly  with  sixty  parts  of  water. 
It  should  be  previously  soaked  in  a  small  quantity  of  water,  to  dis- 
solve adherent  salts,  and  this  water  thrown  away. 


GELATINUM   CHONDRI.     N.  F.      Chondrus  Gelatin 

[Gelat.    Chondr. — Irish  Moss  Gelatin] 

Metric 
100  Gm. 

Old  form 
4  oz.  av. 

Chondrus 

Water,  a  sufficient  quantity. 

Wash  the  chondrus,  with  cold  water,  then  place  it  in  a  suitable  vessel, 
add  5000  mils  [old  form  about  12  pints]  of  hot  water,  and  heat  it  on  a 
water  bath  for  fifteen  minutes,  frequently  stirring.  Strain  the  decoc- 
tion, while  hot,  through  a  strong  muslin  strainer;  return  the  strained, 
mucilaginous  liquid  to  the  water  bath,  evaporate  it  to  a  semi-fluid 
consistence,  then  transfer  it  to  shallow,  flat-bottomed  trays,  and 
evaporate  it  at  a  temperature  not  exceeding  90°  C.  (194°  F.)  so  that 
the  product  may  be  detached  in  scales. 

Uses. — It  is  used  as  a  demulcent  and  nutritive. 


AGAR.     U.  S.     Agar 
[Agar-agar] 

The  dried  mucilaginous  substance  extracted  from  Gracilnn'a  (SphcBHh 
coccus)  lichenoides  Greville  and  other  marine  algs  growing  along  the 
eastern  coast  of  Asia,  particularly  several  species  of  Gelidium,  or  Gloio- 
peltis  (Class  Rhodophycece). 
65 
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Official  Description. — Mostly  in  bundles  from  4  to  6  dm.  in  length,  consisting  of  thin, 
translucent,  membranous,  agglutinated  pieces  from  4  to  8  mm.  in  width;  externally 
yellowish-white  or  brownish- white;  tough  when  damp,  brittle  when  dry. 

Odor  and  Taste. — Odor  slight ;  taste  mucilaginous. 

A  fragment  mounted  in  water  and  examined  under  the  microscope  gradually  becomes 
more  transparent,  showing  a  granular  structure  and  a  few  diatoms,  notably  the  frus- 
tules  of  Arachnoidiscus  Ehrenbergii  Baillon,  which  are  disk-shaped  and  from  0.1  to  0.2 
mm.  in  diameter,  and  also  fragments  of  the  spicula?  of  sponges;  upon  the  addition  of 
iodine  some  of  the  granules  or  hyphal  portions  are  colored  bluish-black. 

Tests  for  Identity  and  Purity.— Gelatin. — Insoluble  in  cold  water,  but  slowly  soluble 
in  hot  water.  A  solution  made  by  boiling  0.1  Gm.  of  Agar  in  100  mils  of  water,  upon 
cooling  yields  no  precipitate  upon  the  addition  of  tannic  acid  T.S. 

Starch. — And  does  not  produce  a  blue  color  upon  the  addition  of  iodine  T.S. 

Boil  1  part  of  Agar  for  about  ten  minutes  with  100  parts  of  water,  and  replace  the 
water  lost  by  evaporation;  it  yields  a  stiff  jelly  upon  cooling. 

The  powder  is  pale  buff;  when  mounted  in  water  and  examined  under  the  microscope 
it  shows  transparent,  more  or  less  granular,  striated  angular  fragments,  occasionally 
containing  frustules  of  diatoms;  with  iodine  T.S.,  fragments  for  the  most  part  are  col- 
ored bright  red,  certain  more  or  less  definite  areas  being  Btained  bluish-black. 

Agar  yields  not  more  than  o  per  cent,  of  ash. 

Uses. — It  is  used  as  a  culture  media  for  bacteriological  wprk  (see 
Diagnostical  Reagents,  Chapter  LXII),  also  administered  internally, 
in  doses  of  two  to  three  drachms  (7.7-11.6  Gm.),  to  give  moisture 
and  bulk  to  the  intestinal  contents  in  chronic  constipation. 


PERSIO.      N.  F.     Cudbear 

A  purplish-red  powder  prepared  from  species  of  Roccetta  De  Candolle, 
Lecanora  Acharius,  or  other  lichens. 

Preparation. — This  coloring  agent  is  prepared  by  boiling  the  lichens 
with  water  containing  chalk  in  suspension  and  then  concentrating  the 
liquid  in  a  vacuum  to  a  specific  gravity,  of  about  1.06.  The  lichen 
residue  is  then  dried,  transferred  to  a  large  vat,  mixed  with  twice  its 
weight  of  the  concentrated  liquid  and  one-sixth  its  weight  of  ammonia 
water,  and  kept  at  a  temperature  between  25°  and  30°  C.  (77°  and 
86°  F.)  for  two  or  three  months  with  occasional  stirring.  Finally  the 
mass  is  dried  and  powdered. 

Official  Description. — An  aqueous  or  alcoholic  preparation  of  Cudbear  is  of  a  deep 
red  color  which  is  rendered  lighter  in  tint  by  the  addition  of  acids  and  changed  to  pur- 
plish-red on  the  addition  of  alkalies. 

Tests  for  Identity  and  Purity. — Agitate  2  Gm.  of  Cudbear  occasionally  with  200  mils 
of  water  during  thirty  minutes  and  then  filter;  the  dec])  red-colored  filtrate  Conforms 
to  the  following  teste:  Add  to  O  mils  of  the  filtrate  5  drops  of  glacial  antic  acid  and  boil 
for  one  minute;  then  add  5  drops  of  stannous  chloride  T.S.,  and  bofl  .main  for  one  min- 
ute; the  liquid  is  only  faintly  pink  {brazilwood  or  logwood  which  produces  solutions  of 
a  deep  red  color);  add  26  Gm. of  kaolin  to  loo  mils  of  the  filt rati'  in  an  Erlenmeyer  flask, 
shake  frequently  during  one  hour  and  then  filter;  the  filtrate  is  almost  entirely  decolor- 

ised  in  comparison  with  some  of  the  original  filtrate  (a  number  of  coal  tor  colors). 

Cudbear  yields  not  more  than  25  per  cent,  of  ash,  consisting  mainly  of  sodium  chlo- 
ride. 

N.  F.  Preparations.— It  is  used  fo  color  the  following:  Elbril  Aininonii  Valeratia 
(from  Compound  Tincture);  Elixir  Aromaticum  Rubrumj  Klixir  Cinchona  Alka- 
loidorum  (from  Compound  Tincture):  Elixir  Quinines  Valeratia  el  Strychnines 
(from  Compound  Tincture);  Elixir  Strychnince  Valeratia  (from  ( !ompound  Tincture  l; 
Elixir  Triuin  Bromidorum;  Liquor  Antiaepticua  Alkalinus;  Byrupus  Bromidorum 
(from  Compound  Tincture);  Syrupue  Fhosphatum  CompoaituB  (from  Tincture); 

Syrupus  I'ini  Strobi  ( 'oinpositus;  Syrupus  I'ini  St  robi  (  'oinpositus  cum  Morphina; 
Tincture  Peraionis;  Tincture  Peraionia  Compoaita. 
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Uses. — It  is  used  as  a  red  color  in  elixirs,  syrups,  etc.  (see  official 
preparations).  Because  of  the  difficulty  of  extracting  it  with  liquid 
solvents,  and  the  consequent  lack  of  uniformity  in  the  coloring  power 
of  the  tincture,  the  drug,  in  most  cases,  is  now  added  directly  to  the 
preparations,  and,  after  maceration,  the  preparation  filtered. 

Gums  and  Mucilaginous  Substances 

The  proximate  principle  arabin  (formerly  termed  gum)  may  be 
described  as  a  vegetable  substance,  which  forms  with  water  a  thick 
glutinous  liquid,  is  insoluble  in  alcohol,  and,  when  treated  with  nitric 
acid,  is  converted  into  mucic  and  oxalic  acids.  Three  proximate 
principles  are  found  in  gums:  1.  Arabin,  or  arabic  acid,  C12H22O11, 
the  soluble  form,  found  largely  in  acacia.  2.  Bassorin;  C12H2oOi0,  or 
insoluble  gum,  found  in  tragacanth.  3.  Cerasin  (insoluble),  found  in 
cherry  gum. 

Some  exudations  are  composed  of  both  soluble  and  insoluble  gum. 
Vegetable  mucilage  and  insoluble  gum  are  carbohydrates  usually  pro- 
duced by  the  disorganization  of  a  portion  of  the  cell-wall  of  plants 
or  by  changes  in  the  cell  contents.  Gums  differ  from  starch,  or  cel- 
lulin,  by  being  soluble  in  water,  or  by  swelling  up  in  contact  with  it. 
They  differ  from  sugars  by  being  incapable  of  vinous  fermentation 
with  yeast.  There  will  be  frequent  occasion  to  refer  to  the  uses  of 
gum  in  the  subsequent  chapters. 


ACACIA.       U.  S.     Acacia 

[Acac. — Gum  Arabic] 

The  dried  gummy  exudation  of  Acacia  Senegal  Willdenow,  and  of 
other  African  species  of  Acacia  (Fam.  Leguminosoe) . 

Official  Description. — In  ovoid,  more  or  less  spheroidal  tears,  or  in  broken,  angular 
fragments  from  2  to  30  mm.  in  diameter,  varying  from  white  or  yellowish-white  to 
light  amber-colored;  translucent;  very  brittle;  fractured  surface  glass-like,  sometimes 
iridescent. 

Odor  and  Taste. — Nearly  inodorous;  taste  insipid,  mucilaginous. 

Solubility. — Insoluble  in  alcohol;  slowly  and  almost  completely  soluble  in  twice  its 
weight  of  water,  forming  a  mucilaginous  liquid,  which  has  a  slight,  characteristic  odor 
and  is  acid  to  litmus. 

Tests  for  Identity  and  Purity. — When  either  0.1  mil  of  basic  lead  acetate  T.S.,  or 
0.1  mil  of  a  concentrated  solution  of  sodium  borate,  or  0.1  mil  of  ferric  chloride  T.S. 
is  added  to  10  mils  of  a  10  per  cent,  aqueous  solution  of  Acacia,  a  gelatinous  precipitate 
is  produced. 

Tannin. — The  precipitate  produced  with  ferric  chloride  T.S.  is  neither  black  nor 
brownish-black. 

The  powder  is  whitish,  with  few  or  no  starch  grains  or  fragments  of  vegetable  tissues. 

Plant  Tissues,  Sand,  or  Dirt. — Not  more  than  1  per  cent,  of  powdered  Acacia  is  insol- 
uble in  water. 

Acacia  yields  not  more  than  4  per  cent,  of  ash,  and  the  powder  contains  not  more 
than  15  per  cent,  of  moisture. 

U.  S.  P.  Preparations. — It  is  used  in  the  following:    Mucilage  Acacia;  Syrupus 

Acaciac;  Emulsum  Amygdalae;  Emulsum  Olei  Morrnuse;  Einulsuin  Olei  Terebin- 
thinae;  Mistura  Cretas  (from  Compound  Chalk  Powder);  Mistura  Glycyrrhisa 
Composita;  Pilulae  Ferri  Iodidi;  Piluke  Phosphori;  Pulvis  Crete  Compositus; 
Trochisci  Cubcbae. 

N.  F.  Preparations. — Emulsum  Olei  Morrhua?  cum  Calcii  Lactophosphate; 
Emulsum  Olei  Morrhua*  cum  Calcii  Phosphate;  Emulsum  <  Hei  Morrhua'  cum 
Hypophosphitibus;  Emulsum  Olei  Morrhua'  (Mini  I'nino  Yirginiana:  Emulsum  Olei 
Pacini;  Emulsum  Potrolati;  Mistura  Copaiba?  (from  Mucilage);  Mistura  Copaiba 
et  Opii  (from  Mucilage);  Syrupus  Morpbinae  et  Acacia;  (from  Syrup);  Trochisci 
Phenolphthaleini. 
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This  valuable  gum  consists  mainly  of  arabic  acid,  or  arabin,  com- 
bined with  lime,  potassium,  or  magnesium,  and  hence  it  may  be 
called  calcium,  potassium,  or  magnesium  arabate.  It  is  bleached  by 
exposure  to  the  sun.  In  powder  it  is  always  white.  The  specific 
gravity  varies  from  1.31  to  1.525  for  the  dried  gum. 

One  hundred  parts  of  diluted  alcohol  containing  22  per  cent,  of 
alcohol  by  volume  dissolve  fifty-seven  parts  of  gum;  diluted  alcohol 
containing  40  per  cent,  of  alcohol  takes  up  ten  parts,  while  50  per  cent, 
alcohol  dissolves  only  four  parts. 

Neutral  lead  acetate  does  not  precipitate  its  aqueous  solution,  but 
the  basic  acetate  forms  a  precipitate  even  in  very  dilute  solution. 
Soluble  silicates,  borates,  and  ferric  salts  render  a  solution  of  the  gum 
turbid,  or  thicken  it  to  a  jelly.  No  alteration  is  produced  by  silver 
salts,  mercuric  chloride,  or  iodine.  Gum  arabic  dissolves  in  an  am- 
moniacal  solution  of  cupric  oxide. 

Uses. — In  pharmacy,  acacia  is  extensively  used  for  the  suspension 
of  insoluble  substances  in  water,  and  for  the  formation  of  pills  and 
troches.  Two  kinds  of  powdered  acacia  are  used,  one  a  coarse  powder 
called  granulated,  the  other  finely  dusted.  The  granulated  dissolves 
more  readily  in  water,  because  it  has  lost  during  desiccation  only  a 
part  of  its  moisture,  while  in  preparing  the  "  finely  dusted  "  powder, 
the  high  heat  necessarily  used  to  dry  it  thoroughly  drives  off  nearly 
all  the  water.  Its  easy  solubility  and  its  absence  of  tendency  to  form 
"  lumps  "  cause  the  coarse  powder  to  be  preferred  for  solutions,  emul- 
sions, etc.  Acacia  is  used  as  a  binding  agent  in  emulsions,  pills, 
troches,  etc.  (see  official  preparations). 


TRAGACANTHA.    U.S.     Tragacanth 
[Trag. — Gum  Tragacanth] 

The  spontaneously  dried  gummy  exudation  from  the  stems  of 
Astragalus  gummifer  Labillardiere,  or  from  other  Asiatic  species  of 
Astragalus  (Fam.  Leguminosce) . 

Official  Description. — In  flattened,  lamellated  fragments  varying  from  ribbon-shaped 
bands  to  long  and  linear  pieces,  which  may  be  either  straight  or  spirally  twisted  and 
from  0.5  to  2.5  mm.  in  thickness;  whitish  to  light  brown  in  color,  translucent,  and  horny; 
fracture  short;  rendered  more  easily  pulverizable  by  heating  to  50°  C.  (122°  F.). 

Odor  and  Taste. — Inodorous;  taste  insipid,  mucilaginous. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  made  from  Trapa- 
canth,  previously  softened  in  water,  and  mounted  in  glycerin,  show  the  lamella'  of  mucil- 
aginous walls  and  a  few  starch  grains,  the  latter  being  mostly  spherical  and  simile, 
occasionally  2-  to  3-compound,  the  individual  grains  from  0.003  to  0.02.">  nun.  in  diam- 
eter and  colored  blue  with  iodine.  Indian  ( linn,  derived  from  plants  of  uncertain  origin, 
upon  similar  treatment  and  examination,  shows  numerous  threads  of  a  granular  BUD- 
stance,  sometimes  the  hyphas  of  a  fungus  and  chains  of  bacteria,  and  occasional  frag- 
ments <if  .i  yellowish-brown  or  reddish-brown  color,  containing  lignified  wood-fibers, 
B  few    ■  calcium  oxalate,  from  0.02  to  0.03  mm.  in  diameter,  and  a 

few  spherical  starch  grains,  from  0.003  to  0.007  mm.  in  diameter. 

Add  1  Gm.  of  Tragaoanth  to  .Ml  mils  of  distilled  water;  it  swells  and  forms  a  smooth, 
nearly  uniform,  stiff,  opalescent  muoilage  free  from  cellular  fragments.  Indi.in  Gum  upon 
similar  treatment  forms  an  uneven  mucilage  containing  a  few  reddish-brown  fragments, 
and  on  stirring  separates  in  the  form  of  coarse,  uneven  strings. 

•in  Ounu. — Shake  2  <">m.  of  Tragacanth  with  KM)  mils  of  water  until  fully  swollen 
and  free  from  lumps,  and  then  add  2  Gm.  of  powdered  sodium  borate  and  shake  the 
mixture  thoroughly  until  the  salt  is  dissolved;  the  mucilage  does  not  lose  its  transpar- 
ency nor  exhibit  any  change  in  consisteiire,  and  on  pouring  is  not  slimy  or  stringy, 
even  after  standing  twenty-Tour  hours. 

Indian  Gum. — I'.oil   1  Gm.  of  Tragacanth  with  20  mils  of  water  until  a  mucilage  is 
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formed,  then  add  5  mils  of  hydrochloric  acid  and  again  boil  the  mixture  for  five  min- 
utes; it  develops  no  pink  or  red  color. 

The  powder  is  whitish;  forming  with  water  a  translucent  mucilage  and  under  the 
microscope  exhibiting  numerous  starch  grains,  from  0.003  to  0.025  mm.  in  diameter, 
varying  from  spherical  to  elliptical,  with  occasional  2-  to  4-compound  grains,  many  of 
the  grains  being  swollen  and  more  or  less  altered,  due  to  the  drying  of  the  Tragacanth 
before  powdering.  Powdered  Indian  Gum  shows  numerous  fragments  of  lignified  vege- 
table tissue. 

Tragacanth  yields  not  more  than  3.5  per  cent,  of  ash. 

U.  S.  P.  Preparations. — It  is  used  in  the  following:  Mucilago  Tragacanthae ; 
Pilulae  Ferri  Carbonatis;  Trochisci  Acidi  Tannici;  Trochisci  Ammonii  Chloridi; 
Trochisci  Potassii  Chloratis. 

N.  F.  Preparations. — Emulsum  Olei  Morrhuae  cum  Malto;  Glyceritum  Traga- 
canthae; Stili  Acidi  Salicylici  Dilubiles;  Trochisci  Carbonis  Ligni;  Trochisci  Gambirj 
Trochisci  Mentha?  Piperitae  (from  Mucilage);  Trochisci  QuininaeTannatis;  Trochisci 
Santonini;  Trochisci  Santonini  Compositi;  Trochisci  Sulphuris  et  Potassii  Bitar- 
tratis;  Trochisci  Ulmi. 

This  gum  upon  analysis  was  found  to  consist  of  33  per  cent,  of  bas- 
sorin,  or  insoluble  gum,  53  per  cent,  of  soluble  gum  (not  arabin),  11 
per  cent,  of  water,  and  3  per  cent,  of  impurities.  Its  specific  gravity 
is  1.384.  Introduced  into  water,  it  absorbs  a  certain  proportion  of 
that  liquid,  swells  very  much,  and  forms  a  soft  adhesive  paste,  but 
does  not  dissolve.  If  agitated  with  an  additional  quantity  of  water, 
this  paste  forms  a  uniform  mixture;  but  in  the  course  of  one  or  two 
days  the  greater  part  separates,  and  is  deposited,  leaving  a  portion 
dissolved  in  the  supernatant  fluid.  Tragacanth  is  wholly  insoluble  in 
alcohol.  It  appears  to  be  composed  of  two  different  constituents,  one 
soluble  in  water  and  resembling  acacia,  the  other  swelling  in  water, 
but  not  dissolving.  The  former  differs  from  acacia  in  affording  no 
precipitate  with  potassium  silicate  or  ferric  chloride.  A  common 
adulteration  is  Indian  Gum,  to  exclude  which  the  Pharmacopoeia  has 
introduced  several  tests. 

Uses. — Tragacanth,  in  the  form  of  a  glycerite,  affords  an  excellent 
pill  excipient;  the  powder  itself  is  often  used  to  stiffen  a  pill  mass 
and  render  it  adhesive.    The  list  of  official  preparations  is  given  above. 

ULMUS.    U.S.     Elm 
[Elm  Bark     Slippery  Elm] 

The  bark  of  Ulmus  fulva  Michaux  (Fam.  Ulmacece),  deprived  of  the 
outer  corky  layer  and  dried. 

Official  Description. — Usually  in  bundles  consisting  of  flat,  oblong  pieces,  about  30 
cm.  in  length  and  from  10  to  15  cm.  in  width;  outer  surface  of  a  light  brown  or  huff 
color  with  occasional  dark  brown  patches  of  adhering  cork,  longitudinally  striate  ami 
with  detachable  bundles  of  bast-fibers,  and  colored  blackish  upon  the  addition  of  a  very 
diluted  iodine  T.S.;  inner  surface  light  yellowish-brown,  nearly  smooth  and  finely  striate, 
only  slightly  darkened  upon  the  addition  of  a  very  diluted  iodine  T.S.;  fracture  fibrous 
with  projecting  bast-fibers,  the  broken  surface  porous,  due  to  the  large  mucilago  cells. 

Odor  and  Taste. — Odor  distinct;  taste  mucilaginous. 

Tests  for  Identity. — The  powder  is  very  light  brown;  under  the  microscope  it  shows 
mostly  fibrous  fragments,  and  a  finely  granular  portion  made  up  of  small  starch  grains, 
the  latter  being  immediately  colored  bluish-black  upon  the  addition  of  iodine  T.S  ; 
starch  grains  mostly  spherical  or  more  or  less  polygonal,  usually  about  0.003  nun.  in 
diameter,  but  also  attaining  a  diameter  of  0.025  mm.;  bast-fibers  very  long,  about  0.02 
mm.  in  diameter,  with  rather  thin,  slightly  lignified  walls;  calcium  oxalate  in  mono- 
clinic  prisms,  mostly  in  crystal  fibers,  the  individual  crystals  from  0.01  to  0.025  nun. 
in  diameter;  fragments  of  large  mucilage  cells  with  adhering  starch  grains. 

Macerate  1  Gm.  of  powdered  Elm  with  40  mils  of  distilled  water  for  an  hour  and  for- 
cibly strain;  the  solution  is  of  a  mucilaginous  consistence. 

N.  F.  Preparation. — Trochisci  Ulmi. 


1030  AMYLACEOUS  AND  MUCILAGINOUS  PRINCIPLES 

This  bark  contains  a  mucilage  which  is  capable  of  being  precipi- 
tated from  its  aqueous  solution  by  alcohol  and  lead  acetate.  It  is 
much  used  as  a  demulcent. 


ALTH/CA.      U.  S.     Althaea 

[Marsh  Mallow  Root] 

The  root  of  Althoea  officinalis  Linne  (Fam.  Malvaceae)  deprived  of  the 
brown,  corky  layer  and  small  roots,  and  carefully  dried.  Preserve 
Althaea  in  tightly-closed  containers,  adding  a  few  drops  of  chloroform 
or  carbon  tetrachloride  from  time  to  time,  to  prevent  attack  by  insects. 

Official  Description. — Usually  cut  into  small  pieces  about  5  mm.  in  diameter,  of  a 
uniform  grayish-white  color  and  otherwise  having  the  characters  of  entire  roots;  occa- 
sionally entire,  slenderly  tapering,  attaining  a  length  of  30  cm.  and  a  thickness  of  2  cm.; 
externally  whitish,  longitudinally  furrowed,  frequently  spirally  twisted  and  covered 
with  the  somewhat  loosened  bast>fibers;  fracture  of  bark  fibrous,  of  wood  short  and 
granular;  internally  yellowish-white;  bark  1  to  2  mm.  thick,  porous,  due  to  mucilage 
cells,  and  separated  from  the  slightly  radiating  wood  by  a  distinct,  grayish  cambium 
zone. 

Odor  and  Taste. — Odor  slight;  taste  sweetish,  mucilaginous. 

Tests  for  Identity  and  Purity. — The  powder  is  whitish;  starch  grains  numerous,  from 
0.003  to  0.02  mm.  in  diameter,  usually  with  a  long  cleft  at  the  point  of  origin  of  growth; 
sclerenchymatous  fibers  in  groups,  the  walls  being  quite  thick  and  more  or  less  lignified; 
tracheae  with  scalariform  thickenings  or  with  bordered  pores;  calcium  oxalate  crystals 
few,  in  rosette  aggregates  from  0.02  mm.  to  0.03  mm.  in  diameter. 

Add  1  Gm.  of  Althoea  to  10  mils  of  cold  water,  allow  it  to  stand  with  occasional  stir- 
ring during  thirty  minutes,  and  filter  through  cotton;  a  pale  yellow-colored  mucilage 
is  obtained,  which  is  neutral  to  litmus  and  is  deep  yellow  on  the  addition  of  a  few  drops 
of  potassium  hydroxide  T.S.    The  mucilage  does  not  have  a  sour  or  ammoniac al  odor. 

Althaea  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Massa  Hydrargyri;  Pilulae  Ferri  Carbonatis;  Pilulce 
Phosphori. 

N.  F.  Preparations. — Species  Pectorales;  Syrupus  Althaea?. 

This  root,  which  is  generally  imported  from  Europe,  contains  a  large 
quantity  of  mucilage,  Ci2H2oOio,  associated  with  asparagin,  sugar,  and 
starch.  It  is  used  as  a  demulcent  and  as  a  filler  for  pill  masses  (see 
the  official  preparations  above).    The  leaves  are  official  in  the  N.  F. 

LINUM.     U.  S.     Linseed 

[Flaxseed] 

The  ripe  seeds  of  Linum  usitatissimum  Linne"  (Fam.  Linaceoe),  with- 
out the  presence  or  admixture  of  more  than  3  per  cent,  of  other  Beedfl 
or  foreign  matter.  Preserve  it  in  tightly-closed  containers  and  add  a 
few  drops  of  carbon  tetrachloride  or  chloroform  from  time  to  time  to 
prevent  attack  by  insects. 

Official  Description. — Ovate  or  ohlonc-lanreolate,  flattened,  obliquely  pointed  at  nno 
end,  from  :;  to  5  mm.  in  length;  externally  chestnut-brown,  very  smooth  and  shiny,  tint 
raphe  extending  as  a  distinct,  light-yellow  ridge  along  one  edge;  easily  cut  with  t ho 
finger-nail;  internally  olive-green;  oily. 

Odor  and  Taste. — odor  slight;  taste  mucilaginous  and  oily. 

Tests  for  Identity  and  Purity. —  Under  the  microscope,  transverse  sections  of  Lin- 
seed when  mounted  in  hydrated  ehloial  T.S.  show  an  epidermis  with  a  mucilaginous 
layer  from  0.01   to  0.03  hum.  in  thickness,  covered  by  a  V«ry  thin  layer  of   rutin  which 

is  often  more  or  less  broken;  two  layers  of  parenchyma  which  overlie  a  continuous  ring 
of  stone  ceils  having  yellowish,  porous  walls  and  rather  large  lumina;  a  pigment  layer, 
i  he  cells  having  a  reddish-brown  content ;  an  endosperm  consisting  of  from  f>  to  10  rows 
of  cells  surrounding  the  two  large  plano-convex  cotyledons;  the  cells  of  both  the  endo- 
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eperm  and  the  cotyledons  contain  a  fixed  oil  and  aleurone  grains,  the  latter  being  from 
0.003  to  0.02  mm.  in  diameter. 

The  powder  is  lemon-yellow  or  light  brown,  consisting  chiefly  of  large,  oily  globules 
and  irregular  fragments  of  endosperm  and  seed-coat;  the  seed-coat  is  characterized  by 
the  tabular  pigment  cells  filled  with  a  reddish-brown,  insoluble  content  and  the  some- 
what elongated  stone  cells  with  yellowish  walls;  mounts  made  from  material  from 
which  the  fixed  oil  has  been  removed  show  aleurone  grain.-  from  0.003  to  0.02  mm.  in 
diameter,  both  free  and  in  the  cells  of  the  endosperm  and  embryo. 

Linseed  Meal  or  Flaxseed  Meal  is  light  olive-brown  with  reddish-brown  fragments; 
the  latter  very  coarse  and  the  cellular  tissues  are  the  same  as  those  of  the  powder. 

Powdered  Linseed  or  Flaxseed  and  Linseed  Meal  or  Flaxseed  Meal  must  be  free  from 
any  unpleasant  or  rancid  odor. 

The  powder,  upon  extraction  with  purified  petroleum  benzin,  yields  not  less  than  30 
per  cent,  of  a  fixed  oil,  at  least  98  per  cent,  of  which  is  saponifiable. 

Boil  1  Gm.  of  the  fat-free  Linseed  or  Flaxseed  Powder  or  Meal,  with  50  mils  of  water, 
cool  and  filter;  the  filtrate  gives  not  more  than  a  faint  blue  color,  on  the  addition  of 
iodine  T.S. 

Linseed  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Emollientes. 

Linseed  contains  15  per  cent,  of  mucilage,  Ci2H2o010,  in  the  epithe- 
lium, and  from  20  to  35  per  cent,  of  fixed  oil  in  the  nucleus,  besides 
resin,  sugar,  wax,  etc.  The  mucilage  is  soluble  in  water,  but  more 
readily  in  hot  water,  forming  a  thick,  viscid  liquid.  Alcohol  and 
lead  subacetate  precipitate  it  from  its  aqueous  solution.  The  muci- 
lage is  an  important  constituent;  the  seed  is  used  in  its  unground 
state  for  making  a  demulcent  infusion.  Ground  flaxseed  is  very  use- 
ful to  the  pharmacist  for  making  lutes,  and,  medicinally,  it  is  used  for 
making  poultices.  The  fixed  oil  is  very  valuable  in  the  arts  because 
of  its  drying  properties.    (See  Oleum  Lini.) 


ALTH^E/fc  FOLIA.    N.F.     Althsea  Leaves 
[Althae.    Fol. — Marsh  Mallow  Leaves] 

The  dried  leaves  of  Althoea  officinalis  Linne  (Fam.  Malvaceae),  with- 
out the  presence  of  more  than  5  per  cent,  of  stems  or  other  foreign 
matter. 

Official  Description. — Gray-green  or  yellowish  gray-green  and  densely  and  finely 
tomentose  throughout;  petioles  one-sixth  to  one-fifth  as  long  as  the  blades;  blades  vary- 
ing from  5  to  15  cm.  in  length  and  from  3  to  10  cm.  in  breadth,  cordate  or  rhomboidal- 
ovate  in  outline,  rounded  or  occasionally  nearly  truncate  at  the  base,  acute  at  the  sum- 
mit; margin  doubly  serrate-dentate,  the  principal  teeth  from  one  to  three  pairs,  the 
lowest  almost  large  enough  to  be  regarded  as  lobes,  the  secondary  very  irregular,  tri- 
angulate, acute,  broader  than  long,  the  sinuses  acute;  two  to  four  or  occasionally  six 
principal  veins  originating  with  the  midrib  in  the  petiole,  prominent  underneath,  terete; 
branches  of  the  midrib  arising  at  a  wide  angle,  nearly  straight,  each  terminating  in  a 
marginal  tooth.     Leaf  thin,  but  appearing  thick  because  of  its  hairy  covering. 

Odor  and  Taste.— Odor  slight,  scarcely  characteristic:  taste  mucilaginous. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  grayish  t,>  grayish-green  and, 
when  examined  under  the  microscope,  exhibits  numerous  unicellular,  non-lignified, 
stellate  branching  hairs,  up  to  0.0  mm.  in  length,  usually  OCCUrilig  in  clusters  of  two 
to  six;  few,  short-stalked,  multicellular  glandular  hairs;  calcium  oxalate  in  rosette  aggre- 
gates up  to  0.025  mm.  in  diameter;  fragments  of  epidermal  tissue  with  Btomata,  the 
latter  about  0.025  mm.  in  length;  few  lam< Hated  mucilage  cells;  usually  a  few  polien 
grains,  spherical,  spiny,  up  to  0.1  mm.  in  diameter. 

Althaea  Leaves  yield  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Emollientes. 

Uses. — Used  as  a  demulcent,  emollient  and  protective  in  doses  of 
about  thirty  grains  (2  Gm.). 
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DEXTRINUM  ALBUM.      N.  R     White  Dextrin 
[Dext.  Alb.] 

A  mixture  of  soluble  carbohydrates,  amylodextrin,  achroodextrin, 
erythrodextrin  and  maltodextrin,  together  with  a  variable  amount  of 
unconverted  starch,  obtained  by  the  incomplete  hydrolysis  of  starch 
by  the  action  of  an  acid. 

Official  Description. — It  occurs  as  a  white,  glistening,  non-hygroscopic,  amorphous 
powder  producing  a  peculiar  and  characteristically  harsh  sensation  when  rubbed  in 
the  hand. 

Odor  and  Taste. — Odorless  and  having  a  sweetish  taste. 

Solubility. — Only  partly  soluble  in  cold  water,  but  completely  Boluble  in  three  parts 
of  water  on  boiling. 

Tests  for  Identity  and  Purity. — An  aqueous  solution  prepared  in  the  cold  and  fil- 
tered is  colored  wine-red  by  iodine  T.S.;  an  aqueous  solution  prepared  with  boiling  water 
is  colored  blue  by  iodine  T.S. 

Alkaline  cupric  tartrate  V.S.  is  not  changed  by  a  solution  of  White  Dextrin  in  the 
cold,  but  is  reduced  on  boiling. 

Oxalic  Acid. — Separate  portions  of  a  freshly  prepared,  filtered  solution  in  cold  water 
do  not  become  turbid  on  the  addition  of  calcium  chloride  T.S.  or  of  calcium  hydroxide 
T.S. 

Dextrose. — Not  more  than  5  per  cent,  of  White  Dextrin  is  soluble  in  boiling  alcohol. 

Moisture. — Dry  White  Dextrin  at  110°  C.  (230°  F.)  ;  it  loses  not  more  than  10  per  cent, 
in  weight. 

Separate  portions  of  a  filtered  aqueous  solution  of  White  Dextrin  (1  in  20)  are  not 
immediately  precipitated  by  lead  acetate  T.S.,  or  by  basic  lead  acetate  T.S.,  but  upon 
the  addition  of  a  few  drops  of  ammonia  water  to  the  mixtures,  precipitation  occurs 
(difference  from  natural  gums). 

Metals. — A  solution  of  White  Dextrin  does  not  darken  on  the  addition  of  hydrogen 
sulphide  T.S.  even  when  supersaturated  with  ammonia  water. 

White  Dextrin  yields  not  more  than  0.5  per  cent,  of  ash. 

N.  F.  Preparations. — Pasta  Dextrinata;  Stili  Acidi  Salicylici  Dilubiles. 

Uses. — Used  as  the  basis  for  dermatological  pastes  and  commercially, 
on  a  large  scale,  for  the  making  of  library  paste. 


FUCUS.    N.  F      Fucus 

[Bladderwrack] 

The  dried  thallus  of  Fucus  vesicalosus  Linn6  (Fam.  Fucacece). 

Official  Description. — Sometimes  a  meter  in  length,  but  usually  in  shorter  pieces 
from  1  to  4  cm.  in  width,  dichotomously  branched,  brownish  black,  usually  with  a  slight, 
whitish  incrustation;  flat,  smooth,  entire-margined,  having  a  stout  midrib  throughout, 
along  which  are  irregularly  disposed  pairs  of  air-vesicles  which  vary  in  diameter  from 
5  to  15  mm.;  receptacles  terminal,  compressed,  mostly  ovate  or  elliptical  and  about 
1  cm.  in  length,  but  varying  from  spherical  and  5  mm.  in  diameter  to  linear-lanceolate 
and  5  cm.  in  length,  forked,  solitary,  or  in  pairs. 

Odor  and  Taste.  —Odor  strongly  seaweed-like;  taste  saline  and  nauseous. 

Fucus  yields  not  more  than  20  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidcxtractum  Fuci. 

Uses. — It  is  used  as  an  alterative  in  doses  of  ten  grains  (0.6  Gm.). 


GALEQA.     N.  F.     Galena 
[Galeg. — Etkopean  Goat's  Rt'e] 

The  dried  flowering  tops  of  Galega  officinalis  Linne'  (Fam.  Legu- 
minosce). 

Official  Description. — Stem  smooth,  erect,  branched,  when  entire  from  15  to  45  cm. 
in  length,  commonly  cut  and  broken;  leaves  oddly-pinnate  with  from  six  to  eight  pairs 
of  leaflet*;  stipules  lanceolate,  sagittate  on  one  side;  leaflets  bright  green,  smooth  or 
slightly  hairy,  short  petioled,  lanceolate  or  ovate-lanceolate,  obtuse,  slightly  mucronate 
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from  2  to  5  cm.  in  length  and  from  2  to  6  mm.  in  breadth;  flowers  small,  white  to  violet, 
in  axillary  racemes.    It  colors  the  saliva  yellowish-green. 

Odor  and  Taste. — Odor  indistinct,  taste  mucilaginous,  slightly  bitter  and  astringent. 

Galega  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Galegie. 

Uses. — It  is  used  as  a  diaphoretic  and  galactagogue  in  doses  of  sixty 
grains  (4  Gm.). 

MALV/E  FOLIA.   N.  F.     Mallow  Leaves 
[Malv.  Fol.] 

The  dried  leaves  of  Malva  sylvestris  Linne"  and  of  Malva  rotundijolia 
Linne"  (Fam.  Malvaceoe).  Reject  leaves  showing  brown  fungous  growths 
of  Puccinia  Malvacearum  Montagne. 

Official  Description. — Leaves  of  Malva  sylvestris,  petiolate  with  petioles  up  to  10 
cm.  in  length,  orbicular  or  reniform,  slightly  truncate  or  cordate  at  the  base,  from  10 
to  11  cm.  in  length,  and  from  15  to  20  cm.  in  width,  with  three  to  seven  shallow,  angu- 
lar or  rounded  lobes,  venation  palmate,  margins  crenate-dentate,  pubescent  on  both 
sides.  Leaves  of  Malva  rotundifolia,  with  petioles  up  to  20  cm.  in  length,  orbicular 
up  to  8  cm.  in  width,  base  deeply  cordate,  five  to  seven  shallow  rounded  lobes,  ven- 
ation palmate,  margins  with  rounded  blunt  teeth,  pubescence  more  scant  than  M. 
sylvestris.  Intermixed  with  the  leaves  are  frequently  found  dark  purple  flowers  and 
glabrous  reticulated  carpels  (M .  sylvestris)  or  pale  bluish  flowers  and  pubescent  rounded 
carpels  (M.  rotundifolia). 

Odor  and  Taste. — Inodorous;  on  chewing  it  becomes  very  mucilaginous,  taste  bland. 

Tests  for  Identity  and  Purity. — When  examined  under  the  microscope,  sections 
show  an  epidermis  containing  mucilage  cells;  numerous  stomata,  on  both  surfaces, 
each  with  three  or  four  neighboring  cells;  trichomes  of  three  distinct  types,  small,  short^ 
stalked  glandular  hairs,  single,  large,  one-celled  curved  hairs  with  thick  walls  and  com- 
pound or  stellate  hairs  in  groups  of  two-  to  six-cells  (the  latter  especially  numerous 
in  M.  sylvestris);  palisade  tissue  of  one  or  two  rows  of  cells,  the  mesophyll  of  three  or 
four  rows;  the  parenchyma  containing  calcium  Oxalate  in  rosette  crystals  and  nu- 
merous mucilage  cells  which  are  distributed  in  the  tissue  of  the  veins;  veins  with  col- 
lateral bundles. 

The  powder  is  light  green  and,  when  examined  under  the  microscope,  exhibits  the 
characteristic  hairs,  mucilage  ceils,  epidermis  with  stomata,  and  rosette  crystals  of 
calcium  oxalate. 

Mallow  Leaves  yield  not  more  than  16  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Emollientes. 

Uses. — It  is  used  as  an  emollient  and  demulcent. 

SASSAFRAS  MEDULLA.    N.  F.      Sassafras  Pith 
(U.S.P.  VIII) 

[Sassaf.   Med.] 

The  dried  pith  of  Sassafras  variifolium  (Salisbury)  O.  Kuntz  (Fam. 
Lauracea?) . 

Official  Description. — In  sub-cylindrical,  often  curved  or  coiled  pieces,  from  2  to 
10  cm.  in  length  and  from  2  to  5  mm.  in  diameter;  very  light  in  weight,  externally  whit- 
ish, occasionally  with  small  fragments  of  adhering  wood;  fracture  short. 

Odor  and  Taste. — Odor  slight,  sassafras-like;  taste  mucilaginous. 

Tests  for  Identity. — When  examined  under  the  microscope,  transverse  sections  of 
Sassafras  Pith,  mounted  in  phloroglucinol  T.S.  and  hydrochloric  acid,  show  nearly 
isodiametric  cells  with  large  intercellular  spaces,  the  walls  being  more  or  less  lignificd 
and  provided  with  numerous,  simple  pores;  mounts  made  in  water  show  the  separa- 
tion of  a  thin  layer  of  mucilage  from  the  inner  walls  of  the  cells,  characterized  by  the 
gradual  disappearance  of  the  pores. 

Macerate  0.5  Gm.  of  Sassafras  Pith  with  25  mils  of  cold  distilled  water  for  several 
hours  and  filter  it  through  purified  cotton;  a  mucilaginous  solution  is  obtained  which 
does  not  give  a  precipitate  upon  the  addition  of  an  equal  volume  of  alcohol. 

N.  F.  Preparation. — Mucilago  Sassafras  Medullae. 
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Uses. — The  pith  contains  a  delicate  mucilage  which  is  not  precipi- 
tated from  its  aqueous  solution  by  alcohol.  The  mucilage  is  principally 
employed  as  an  eye  wash. 


VERBASCI  FLORES.     N.  F.      Mullein  Flowers 
[Verbasc.  Flor.] 

The  dried  corollas,  with  adhering  stamens,  of  Verbascum  phlomoides 
Linne"  or  of  Verbascum  thapsiforme  Schraeder  (Fam.  Scrophulariacece) . 
Preserve  the  flowers  in  tightly-closed  containers. 

Official  Description. — Corolla  lighf>yellow,  the  outer  surface  grayish  with  a  fine, 
soft,  woolly  indumentum,  the  inner  surface  sparsely  hairy  and  finely  veined;  tube  of 
the  corolla  only  1  or  2  mm.  in  length  and  almost  equally  broad,  the  limb  from  14  to  30 
mm.  in  breadth,  between  wheel-shaped  and  saucer-shaped,  obscurely  two-lipped,  the 
unequal  lobes  rounded-obovate.  Stamens  five,  borne  «m  the  base  of  the  corolla,  shorter 
than  the  corolla,  two  of  them  longer  than  the  other  three,  thefilaments  thick  and  fleshy, 
more  or  less  pilose,  especially  the  three  shorter  ones,  usually  orange  colored.  Stamen- 
hairs  cylindrical,  unicellular,  non-branching,  surface  minutely  reticulate,  apex  rounded, 
frequently  enlarged.  Pollen  grains  smooth,  triangular  and  more  or  less  rounded,  from 
0.025  to  6.03  mm.  in  diameter. 

The  flowers  impart  a  yellow  color  to  boiling  water,  and  a  rather  permanent  green 
color  with  dilute  sulphuric  acid,  the  latter  color  becoming  brown  upon  the  addition  of 
alkalies. 

Odor  and  Taste. — Odor  peculiar,  agreeable;  taste  mucilaginous,  not  agreeable. 

Mullein  Flowers  yield  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Pectorales. 

Uses. — As  a  demulcent  and  expectorant.    Dose  two  drachms  (8  Gm.). 


VERBASCI    FOLIA.      X.  F.      Mullein    Leaves 
[Verbasc.   Fol.] 

The  dried  leaves  of  Verbascum  Thapsus  Linnd  (Fam.  Scrophulariaceoe) 
and  of  other  species  of  Verbascum. 

Official  Description. — Obovate  with  narrowed  base,  or  varying  to  oblong  or  oblong- 
lanceolate,  without  a  true  petiole,  obtuse  or  tending  toward  acuteness  at  the  summit, 
from  1  to  6  dm.  in  length  and  from  3  to  15  cm.  in  breadth;  very  thick,  rather  tough, 
light  yellowish-gray  or  greenish-gray,  densely  long-  torn  en  tose,  with  numerous,  multi- 
cellular, branching,  non-glandular  hairs. 

Odor  and  Taste. — Nearly  odorless;  taste  mucilaginous  and  slightly  bitter. 

Verbascum  yields  not  more  than  14  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Vcrbasci  Folise. 

Uses. — As  a  demulcent  and  expectorant.    Dose  one  drachm  (4  Gm.). 

Unofficial  Mucilaginous  Substances 

Bael-fruit  The  dried,  half  ripe  fruit  of  .Et/lc  Mnrmrln*.    Fam.  Aurant  iace.T.     Habitat, 

Himalaya  Mountains.  Used  principally  in  dysentery.  Dose  of  fluid- 
extract,  1  to  2  fluidrarhms 

Baobab  From  Adantonia  diffitata,    Fam.  Sterculiacese.     Habitat,  Tropical  Africa. 

I  '-■  ■!   as  a  tonic 

Benne  Leaves  From  Scxamum  Indicum.     Fam.  Pcdaliaccie.     Habitat,  India.     Used  as  a 

stimulant 

Blue-weed  From   ICrhium  rulgare.     Habitat,  Europe.      I"sed  chiefly   M   an  emollient 

nnd  protective 

Borage  From  Horai/a  officinalis.     Fam.  Borajrinacete.     Habitat,  Southern  Europe. 

lue. |  chiefiv  as  an  emollient  and  protective 

Cashew-nut  From  Anaearditim  occidental*.     Fam.  Terebinthaoes.    Habitat,  Tropioal 

America.      Used  externally  and  as  a  vermifuce 

Comfrey-root  The  root  of  St/m]>hylum  officinale.     Fam.  Horaitinarcir.     Habitat,  Europe. 

Ueed  as  a  demulcent  and  astringent 
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Cydonium,  The  seed  of  Cydonia  vulgaris.    Fam.  Rosaces.    Used  for  Afueilago  Cydonii, 

Quince  Seed  2  per  cent,  quince  seed,  98  per  cent,  water 

Evening  Primrose  From  JEnothera  biennis.     Fam.  Onagraces.     Habitat,  North  America 

Fenugreek  The  seeds  of  Trigonella  Fanum-gracum.     Fam.  Leguminosa:.     Habitat, 

Western  Asia.     Used  as  an  emollient,  and  in  condition  powders 
Hog  Gum  From  Rhus  metopium.    Habitat,  South  America.     Used  as  a  demulcent 

Hound's  Tongue  From  Cynoglussum  officinale.    Habitat,  Europe  and  United  States.     Used 

as  an  emollient  and  protective 
Jujube  Berries  The  fruit  of  Zizyphus  vulgaris.    Fam.  Ilhamnaces.    Habitat,  Asia  Minor. 

Used  as  a  laxative 
Laminaria  From  Laminaria  Cloustonia.    Fam.  Algae.    Habitat,  North  Atlantic  Ocean 

Lungwort  From  Pulmonaria  officinalis.     Habitat,  Europe 

Maidenhair  The  fronds   of   Adiantum   Capillus-Veneris.      Fam.   Filices.      Used   aa  a 

demulcent  and  stimulant 
Mezquite  Gum  From  Algarobia  glandulosa.     Habitat,  Texas 

Okra  From  Hibiscus  esculentus.     Habitat,  Africa 

Salep  From   the  tubers  of  Orchis  mascula.     Is  very  mucilaginous,   only  four 

grains  being  sufficient  to  make  one  fluidounce  of  water  gelatinous 
Virginia  Lungwort  From  Pulmonaria  Virginica.     Habitat,  United  States 

Willow  Herb  From  Epilobium  angustifolium.    Fam.  Onagraceee.     Used  as  a  tonic  and 

demulcent 


QUESTIONS  ON  AMYLACEOUS  AND  MUCILAGINOUS    PRINCIPLES 
AND  THEIR   PRODUCTS 

What  is  starch?    (See  page  1021.)    Give  the  Latin  official  name  and  description. 

What  is  its  chemical  composition? 

What  are  the  official  preparations  of  starch? 

For  what  is  starch  used?  Describe  odor,  taste,  chemical  reaction,  and  solubility. 
Give  tests  for  identity  and  purity. 

How  is  it  made? 

What  is  gluten? 

Upon  what  is  the  purity  of  starch  largely  dependent? 

What  change  takes  place  when  starch  is  subjected  to  the  action  of  diluted  acids, 
diastase,  or  heat? 

Under  what  names  is  dextrin  largely  used  in  the  arts?    Describe  its  appearance. 

How  may  it  be  distinguished  from  gum  arabic. 

In  what  solutions  is  starch  soluble? 

What  is  the  composition  of  inulin? 

Where  is  it  found? 

In  what  particular  does  it  differ  from  starch? 

From  what  other  sources  is  unofficial  starch  derived? 

Malt — What  is  the  source?  By  what  means  is  its  value  determined?  What  is 
the  U.  S.  P.  standard  of  activity?  Describe  its  appearance,  odor,  and  taste. 
Give  tests  for  identity  and  purity.  Describe  the  process  by  which  it  is  made. 
What  active  constituent  is  present? 

For  what  is  it  used?    What  is  the  official  preparation? 

Diastase — What  is  this  substance? 

What  is  the  U.  S.  P.  standard  of  strength?    How  is  this  determined? 

How  may  diastase  be  prepared? 

Describe  its  appearance,  odor,  taste,  and  solubility.    What  are  its  uses  and  the  dose? 

Chondrus — Give  the  Latin  offiicial  name  and  synonyms.     What  is  its  source? 

What  principle  does  it  contain? 

Wherein  does  this  principle  differ  from  gum?    From  starch?    From  pectin? 

For  what  is  chondrus  used? 

Chondrus  gelatin — What  is  the  Latin  title?  Give  the  synonym.  How  is  it  pre- 
pared?   What  are  its  uses? 

Agar — What  is  the  synonym?    What  is  its  source? 

Describe  its  appearance,  odor,  and  taste.    Give  tests  for  identity  and  purity. 

For  what  is  it  used? 

Cudbear — What  is  the  Latin  title? 

What  is  cudbear?    How  is  it  prepared? 

Describe  its  appearance  and  tests  for  identity  and  purity. 

For  what  is  it  used? 

What  is  arabin? 

What  three  proximate  principles  are  found  in  gums? 

In  what  gums  are  these  principles  found? 
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Wherein  do  gums  differ  from  starch  or  cellulin? 

Wherein  do  gums  differ  from  sugars? 

Gum  arabic — What  are  the  Latin  and  English  official  names?     What  is  this  drug? 

Describe  appearance,  odor,  and  taste. 
Give  the  solubility  and  tests  for  identity  and  purity. 
Of  what  does  this  gum  mainly  consist? 
Does  neutral  lead  acetate  precipitate  its  aqueous  solution? 
Does  basic  lead  acetate  precipitate  its  aqueous  solution? 
What  action  is  produced  by  soluble  silicates,  borates,  or  ferric  salts? 
What  are  its  uses  in  pharmacy? 
What  are  the  official  preparations  of  acacia? 

Tragacanth — What  is  the  Latin  official  name?    Whence  obtained? 
Describe  its  appearance,  odor,  and  taste. 
Give  tests  for  identity  and  purity. 

What  are  its  constituents?    What  is  its  specific  gravity? 
What  color  is  produced  when  iodine  T.S.  is  added  to  mucilage  of  tragacanth? 
Wherein  does  the  portion  soluble  in  water  differ  from  acacia? 
What  official  preparations  are  there  of  tragacanth? 
Elm — What  is  the  Latin  official  name?    What  are  the  synonyms?    Of  what  tree  is 

this  the  bark? 
Describe  its  appearance,  odor  and  taste.    Give  tests  for  identity  and  purity. 
What  does  the  bark  contain?    For  what  is  it  used? 
What  official  preparation  is  there  of  it? 
Althaea — What  is  the  Latin  official  name  and  synonym?    What  part  is  official  in 

the  U.  S.  P.? 
What  is  its  source? 

Describe  its  appearance,  odor,  and  taste.    Give  tests  for  identity  and  purity. 
What  does  it  contain,  and  for  what  is  it  used? 
Linseed — What  is  the  Latin  official  name?     What  is  the  synonym?     Whence 

obtained? 
Describe  its  appearance,  odor  and  taste.    Give  tests  for  identity  and  purity. 
What  does  it  contain? 

What  percentage  of  a  fixed  oil  should  be  present? 
For  what  purposes  is  it  used? 
Why  is  the  fixed  oil  especially  valuable? 
Althaea  leaves — What  is  the  Latin  title?    The  synonym?    How  is  it  described  in 

the  N.  F.?    What  are  its  uses  and  the  dose? 
White  dextrin — 'What  is  this  substance  and  how  prepared? 
Describe  its  appearance,  odor,  taste  and  solubility. 
Give  tests  for  identity  and  purity.    For  what  is  it  used? 
Tucus — What  is  its  Latin  title?    The  synonym? 
What  is  fucus?    Describe  its  appearance,  odor,  taste  and  use. 
Galega — What  is  its  synonym?    Give  the  N.  F.  definition. 
Describe  its  appearance,  odor,  and  taste.    What  are  its  uses? 
Mallow  leaves — What  is  the  official  definition? 

Describe  its  appearance,  odor  and  taste.    What  are  its  microscopic  characteristics? 
What  are  its  uses? 
Sassafras  pith — What  is  this  drug? 
Describe  its  appearance,  odor  and  taste.    What  are  its  microscopic  characteristics? 

Name  its  official  preparations.     What  constituent  is  present  and  what  is  its 

peculiarity? 
Mullein  flowers — What  is  the  source  of  this  drug? 
Describe  its  appearance,  odor  and  taste.    Name  its  N.  F.  preparation.    Give  uses 

and  dose. 
Mullein  leaves — What  is  its  source?       Give  appearnnrp,  odor,  taste  and  uses. 
Name  important  official  substances  containing  mucilage. 


CHAPTER  LI 

SUGARS    AND    SACCHARINE    SUBSTANCES 

Sugars  may  be  defined  as  organic  bodies  having  a  sweet  taste,  gen- 
erally of  vegetable  origin  and  crystallizable,  of  a  neutral  reaction, 
soluble  in  water,  their  solutions  being  optically  active  to  polarized 
light.  The  term  sugar  is  popularly  applied  to  but  one  product,  sac- 
charose, the  sweet  substance  obtained  from  sugar  cane,  beets,  sorghum, 
sugar  maple,  etc.  There  are,  however,  many  sugars,  chemically 
spoken  of  as  carbohydrates,  varying  not  only  in  external  appearance 
and  properties,  but  also  in  chemical  composition.  The  group  of  the 
carbohydrates  has  been  studied  by  Emil  Fischer,  who  has  not  only 
made  numerous  syntheses  in  this  group,  but  has  greatly  widened  our 
knowledge  of  the  relations  of  the  several  sugars,  making  necessary  a 
comprehensive  classification.  Thus,  while  no  sugars  are  found  in 
nature  containing  less  than  six  atoms  of  carbon,  synthetic  compounds 
are  formed  belonging  in  the  first  or  monosaccharide  class  which  con- 
tain three,  four,  and  five  atoms  of  carbon,  as  well  as  others  containing 
seven,  eight,  and  nine  atoms  of  carbon.  The  nomenclature  of  the 
sugars  is  based  upon  the  fact  that  simple  sugar  molecules  are  known 
which  are  distinguished  by  the  Greek  prefixes,  tri,  tetra,  etc.,  indicating 
the  number  of  carbon  atoms  in  the  molecule;  thus,  glycerose,  C_H603, 
is  a  triose,  while  dextrose,  CeH^Oe,  is  a  hexose.  These  are  called 
monoses.  These  simple  sugar  molecules  are  taken  as  the  basis  for  a 
secondary  classification  based  upon  the  number  of  monoses  or  simple 
sugar  molecules  represented  in  the  molecular  structure  of  the  more 
complex  members  of  the  group.  The  Greek  numerical  prefixes  are 
also  used  to  distinguish  these;  thus,  dextrose,  C6Hi206,  is  a  mono- 
saccharid,  while  sucrose,  C12H22Oii,  is  a  disaccharid  produced  by  the 
union  of  two  monosaccharid  molecules  with  the  elimination  of  water. 
Of  the  simple  sugars,  members  ranging  from  three  to  nine  carbon 
atoms  are  known  (trioses  to  nonoses),  while  of  the  broader  groupings, 
monoses,  dioses,  trioses,  (monosaccharids,  etc.)  contain  respectively 
one,  two  or  three  of  the  simple  sugar  molecules,  while  polyoses  or 
polysaccharids  contain  an  indefinite  or  larger  number  of  monoses. 
The  classification  given  below,  is  based  on  that  of  Tollens. 

I.  Monosaccharides 

Trioses  Prepared  from  glycerin  by  oxidation 

Glycerose,  C3H6O3 
Tetroses  Prepared  from  erythrite  by  oxidation 

Erythrose,  C4H8O4 
Pentoses  Prepared   by   the    action   of   dilute    sulphuric    acid    upon 

Arabinose,  C5H10O5  lsevorotatory  (turn  arabic 

Xylose,  C5H10O5  Prepared  by  boiling  beech  wood  and  jute  with  dilute  Midi 

Rhamnosc  or  Isodulcite,  Obtained  in  the  decomposition  of  glucosidcs  like  Quercitrin 

C5H9(CH3)06r  Methyl  Pentose 
Hexoses  When  crystallized,  known  as  grape  sugar,  stan-h  sugar,  or 

Glucose  or  Dextrose  rf-glucose 

CeHi2Oe  Prepared  by  t  reating  starch  with  dilute  Midi  (seepage  1039) 

Fructose  or Levulose(Sucro-levulose,  Rotates   the   plane   of   polarization    strongly    to    the    left. 

Mucoid  Sugar  or  Fruit  Sugar,  Found  in  the  sugar  cane,   and    may   be   obtained   from 

Lsevo-glucose),  CeHi20<j  molasses;  found  in  honey  and  in  fruit*;  obtained  pure 

by  the  action  of  diluted  acids  on  inulin 
Mannose,  CeHjaOe  Obtained  by  the  enreful  oxidation  of  niannite 

Galactose,  CeHisjOg  Made  by  treating  milk  sugar  with  diluted  sulphuric  acid 

Dulcitose  Obtained  by  oxidizing  duleite  with  nitric  acid 

Mannitose  Found  in  muscular  flesh  and  made  by  the  oxidation  of 

niannite 
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Hexoset — (Continued). 

Arabinose,  pectinose 

Inosite,  inoaol,  phaseomannite 

Scyllite 

Sorbinose,  sorbin 

Eucalyptose,  eucalyn, 
C6H120   +HaO 
Heptoses,  C7H14O7, 

Manno-heptose 

Gluco-heptose 
Octoaei,  C8Hi608, 

Manno-octose 

Gluco-octose 
Nonoses,  C9H18O9, 

Manno-nonose 

Gluco-nonose 


Made  by  the  action  of  diluted  acid  on  arabin 
Found  in  muscle,  kidney  beans,  cochineal,  etc. 
Found  in  kidney,  liver,  etc.,  of  cartilaginous  fishes 
Found  in  ripe  mountain  ash  berries 

Made  by  the  action  of  the  diluted  acids  on,  or  fermenta- 
tion of,  mellitose 
Obtained  artificially  from  the  corresponding  mannose 

Obtained  artificially  from  the  corresponding  glucose 
Prepared  from  the  corresponding  mannose 

Prepared  from  the  corresponding  glucose 
Prepared  from  the  corresponding  mannose 

Prepared  from  the  corresponding  glucose 


II.  Disaccharides  and  Trisaccharides 


Tribioses  and    Tetrabioses 
Pentabioses, 

Arabinon,  C10H18O9 
Hexabioses, 

Cane  Sugar,  C12H22O11 

Saccharose,  Sucrose 

Milk  Sugar,  C12H22O11 
(Lactose,  Lactin) 

Maltose,  C12H22O11 

Isomaltose,  C12H22O11 

Trehalose,  C12H22O11 

Par  asaech  arose 

Mycose,  C12H22O11  +2HaO 

Melitose,  Eucalvpton, 
C12H22OH+3H2O 
Synanthrose 

Hexalrioses, 

Meletriose  or  Raffinose,  C18H32O] 
Melesritose,  C18H32O16 


(a)  Cry  stall  izable  Polysaccharides 
(6)    Uncrystallizable  Polysaccharides 


Are  as  yet  unknown 

Has   been   prepared   by   the   moderated    action   of   dilute 

sulphuric  acid  upon  arabic  acid 
Obtained  from  sugar  cane,  beets,  etc.  (see  Saccharum) 

Obtained  from  milk  (see  Saccharum  Lactis) 

Made  by  the  action  of  diastase  on  starch 

Obtained  from  the  cocoons  of  Larinus  maculalus 
Produced  by  spontaneous  fermentation  of  cane  sugar 
Obtained   from   ergot,    mushrooms,    and   Trehala   manna; 

identical  with  trehalose 
Obtained  from  various  species  of  Eucalyptus,   and  from 

cotton  seed 
Obtained  from  the  Jerusalem  artichokes,  and  from  Dahlia 

variabilis 
Obtained  from  beet  root 
3 

Obtained  from  manna  and  the  larch 

III.  Polysaccharides 

Gentianose,  laetosin 

Starches,  lichnin,  inulin,  glycogen,  dextrin,  natural  gums, 
pectin  substances,  cellulose,  lignin,  tunicin 


A  group  of  related  substances  sometimes  termed  saccharoids,  some 
having  the  chemical  composition  of  glucose,  are  given  below. 


Mannite,  Mannitol,  or  Alpha- 
Hexone  alcohol,  CeHj^Og 

Dulcite,  or  Dulcitol,  or  Beta- 
Hexone  alcohol,  CeH^Os 

Quercitosc,  C6H12O6 

Sorbite,  CeH^Oe+H^O 

Ery'thromannite,  C4H10O4 

Isodulcitc,  C6H14O6 

Pinite,  C6Hi205 

Querrite,  C6H12O5 

Pcrsitp,  or  Permtol,  CeH^Oe 
Hesperidin  sugar,  C6H14O6 


Obtained   from   Manna  and   many  other  plants,   and   from   the 

reduction  of  glucose 
Also  called  Melampyrite.     Obtained  from  M  clnmpyrum  memoro- 

sum,  and  by  the  action  of  nascent  hydrogen  on  galactose 
By  decomposing  quercitrin  with  diluted  sulphuric  acid 
From  Sorbus  aucuparia, — mountain  ash  berries 
Obtained  from  Protococcus  vulgaris,  also  called  Phycitt 
From  quercitrin,  by  the  action  of  diluted  acids 
From  Pinus  Lamberliana 
Obtained  from  acorns 
Obtained  from  Laurus  persea 


GLUCOSUM.      U.  S.     Glucose 
[Glucos. — Syrupy  Glucose     Liquid  Glucose] 

A  syrupy  product  obtained  by  the  incomplete  hydrolysis  of  starch, 
consisting  chiefly  of  dextrose  (//-glucose)  [C6Hi206=  180.10]  and 
dextrin-. 

Preparation. — Glucose,  C6Hi206,  may  be  obtained  from  candied 
honey,  from  grapes,  and  from  many  other  sources,  but  it  is  prepared  from 
starch  upon  an  immense  scale  by  the  action  of  very  weak  sulphuric 
add  <>r  hydrochloric  acid.    The  term  glucose  is  applied  to  the  syrupy 

product  of  this  process,  while  the  name  ijrii/x  sugar  is  applied  to  the 
soliil  product  from  the  same  source,  which  will  be  found  among  the 
Diagnostical  Reagents,  Chapter  LXII.   The  process  is  as  follows:  The 
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starch,  usually  from  corn,  is  mixed  with  five  times  its  weight  of  water 
containing  one  per  cent,  of  sulphuric  acid,  the  mixture,  heated  to 
about  45°  C.  (113°  F.)  and  then  transferred  to  a  suitable  lead-lined 
vessel  into  which  steam  is  passed  under  pressure  until  the  tempera- 
ture reaches  160°  C.  (320°  F.).  By  now  allowing  the  steam  to  escape 
the  empyreumatic  oils  are  carried  off,  thereby  eliminating  the  dis- 
agreeable odor.  The  temperature  is  now  maintained  at  80°  C.  (176°  F.) 
until  a  test  portion  no  longer  gives  a  blue  color  with  iodine  T.S.  or  a 
precipitate  with  lead  acetate,  indicating  absence  of  starch  and  com- 
plete saccharification.  The  mass  is  then  transferred  to  the  neutralizing 
vats,  calcium  carbonate  is  added  to  neutralize  the  sulphuric  acid 
which  precipitates  as  calcium  sulphate,  the  liquid  drawn  off  is  filtered, 
then  decolorized  in  charcoal  or  bone-black  filters;  as  is  done  in  sugar 
refining,  and  finally  concentrated  in  vacuum  to  the  desired  consistence 
or  to  the  crystallizing  point.  If  "  syrupy  glucose  "  is  desired,  a  little 
dextrin  is  left  in  the  product  to  prevent  crystallization. 

Since  the  use  of  sulphuric  acid  usually  introduces  small  amounts  of 
calcium  sulphate  in  the  finished  product,  hydrochloric  acid  has 
largely  replaced  sulphuric  acid  for  the  hydrolysis  of  the  starch,  the 
excess  being  afterward  volatilized.  Glucose  can  be  obtained  as  an 
hydroxide  in  small  and  laminated  crystals  from  aqueous  solution,  and 
anhydrous  in  hard  crystalline  masses  either  from  alcoholic  solution 
or  from  very  concentrated  aqueous  solution.  It  is  less  sweet  than  cane 
sugar.  It  is  also  less  soluble  in  water,  and  much  more  soluble  in  alcohol. 
It  has  the  specific  gravity  1.54  to  1.57  when  anhydrous.  Strong 
mineral  acids  hardly  act  on  grape  sugar,  but  destroy  cane  sugar  with 
facility.  On  the  other  hand,  grape  sugar  is  destroyed  by  alkalies, 
with  which  cane  sugar  forms  definite  compounds.  Dissolved  in  water 
and  subjected  to  prolonged  ebullition,  grape  sugar  undergoes  very 
little  alteration.  Its  solution  rotates  the  plane  of  polarization  of  polar- 
ized light  to  the  right,  and  is  capable  of  undergoing  the  vinous  fer- 
mentation directly,  without  passing  through  any  intermediate  state. 
It  is  characterized,  also,  in  boiling  solution,  by  reducing  alkaline 
cupric  tartrate  (see  Volumetric  Solution  of  Alkaline  Cupric  Tartrate), 
producing  a  reddish  precipitate.    The  official  description  is  as  follows: 

Official  Description. — It  occurs  as  a  colorless  or  slightly  colored,  thick,  syrupy  liquid. 

Odor,  Taste,  and  Reaction. — It  is  odorless  or  nearly  so  and  has  a  sweet  taste.  An 
aqueous  solution  of  Glucose  is  neutral  or  slightly  acid  to  litmus. 

Solubility. — It  is  very  soluble  in  water,  sparingly  soluble  in  alcohol. 

Tests  for  Identity. — Add  a  few  drops  of  an  aqueous  solution  of  Glucose  (1  in  20)  to 
5' mils  of  hot  alkaline  cupric  tartrate  T.S.;  a  copious  red  precipitate  of  cuprous  oxide  is 
produced  (distinction  from  cane  sugar.) 

Impurities  and  Tests  for  Impurities. — Water. — Introduce  about  0.5  Gm.  of  Glucose 
into  a  wide-mouthed,  tared  weighing-bottle,  weigh  accurately,  add  2  mils  of  distilled 
water,  evaporate  the  water  at  about  70°  C.  (158°  F.)  and  dry  the  residue  to  constant 
weight  at  90°  C  (194°  F.).    The  loss  in  weight  of  the  Glucose  does  not  exceed  21  per  cent. 

Incinerate  Glucose  at  a  temperature  not  exceeding  a  low  red  heat;  not  more  than  1 
per  cent,  of  ash  remains. 

•Free  Acid. — A  solution  of  5  Gm.  of  Glucose  in  15  mils  of  distilled  water,  mixed  with 
5  drops  of  phenolphthalein  T.S.,  requires  not  more  than  0.6  mil  of  tenth-normal  potas- 
sium hydroxide  V.S.  to  produce  a  pink  color. 

Starch. — Dissolve  about  2  Gm.  of  Glucose  in  50  mils  of  distilled  water,  boil  the  solu- 
tion for  one  minute  and  cool;  the  addition  of  one  drop  of  tenth-normal  iodine  V.S.  to 
this  solution  produces  no  blue  color. 

Limit  of  Sulphur  Dioxide. — On  now  adding  a  few  drops  of  starch  T.S.  to  the  solution, 
a  blue  color  is  produced. 

Heavy  Metals. — An  aqueous  solution  of  Glucose  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII).    If  the  solution  of  Glucose  is 
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not  colorless,  comparison  must  be  made  with  10  mils  of  the  same  solution,  to  which  a 
volume  of  distilled  water,  equal  to  that  of  the  hydrogen  sulphide  T.S.,  has  been  added. 
Artenic. — Dissolve  1.5  Gm.  of  Glucose  in  5  mils  of  distilled  water;  add  5  mils  of  di- 
luted sulphuric  acid  and  1  mil  of  bromine  water  and  heat  for  five  minutes  on  a  water 
bath.  Then  add  0.5  Gm.  of  potassium  iodide,  follow  it  with  5  drops  of  stannous  chlo- 
ride T.S.,  cool  and  subject  the  solution  to  the  Test  for  arsenic  (see  U.  S.P.,  Test  No.  1, 
Chapter  LXII).  The  stain  produced,  if  any,  is  not  greater  than  that  produced  in  a  test 
made  with  the  same  quantities  of  the  reagents  to  which  2  mils  of  the  standard  arsenic 
test  solution  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII)  has  been  added. 

U.  S.  P.  Preparations. — Extractum  Belladonnas  Foliorum  (Pilular);  Extractum 
Cannabis;  Extractum  Hyoscyami;  Extractum  Stramonii  (Pilular). 

N.  F.  Preparations. — Extractum  Cinchonse;  Extractum  Conii. 

Us«s. — It  is  used  officially  as  a  diluent  in  pilular  extracts  (see  official 
preparations  above)  and  commercially  it  has  replaced  glycerin  in 
many  pharmaceutical  preparations. 


SACCHARUM.       U.  S.     Sugar 

[Sacch. — Sucrose     Cane  Sugar] 

Sucrose  [CiaHa2On  =  342.18]  obtained  from  cultivated  varieties  of 
Saccharum  ojjicinarum  Linn6  (Fam.  Graminece),  and  from  Beta  vulgaris 
Linn£,  var.  Rapa  Dumort  (Fam.  Chenopodiaceoe)  and  from  other  sources. 

Preparation. — Sugar  is  prepared  commercially  from  the  sugar  cane, 
beet  root,  and  sorghum.  Formerly,  sugar  cane  was  the  only  source; 
but  at  present  the  root  of  Beta  vulgaris  is  largely  used  in  Europe,  and 
to  an  increasing  degree  in  this  country,  for  making  cane  sugar,  and 
from  the  rapid  growth  of  this  industry  there  is  a  prospect  of  its  sup- 
planting all  others.  To  prepare  sugar,  the  sugar  cane  is  crushed,  and 
the  juice,  amounting  to  about  80  per  cent.,  is  expressed;  this  is  then 
heated,  a  little  lime  and  calcium  bisulphite  added,  strained,  and  the 
liquid  quickly  evaporated,  cooled,  and  stirred.  The  thick  liquid  is 
transferred  to  cask  perforated  at  the  bottom,  and  the  crystals  drained. 
Sugar  made  in  this  way  is  called  "  open  pan  "  sugar.  It  is  now  almost 
completely  displaced  by  "  vacuum  pan  "  sugar. 

In  the  production  of  raw  sugars  by  the  vacuum  pan  process,  the 
juice,  after  "  defecation  "  with  lime  and  removal  of  excess  of  lime  by 
carbonic  acid  gas,  is  run  through  large  filters  of  bone  black,  and  then 
into  the  vacuum  pan  for  concentration.  The  vacuum  pan  is  a  large 
evaporating  pan,  closed  above  by  a  dome-like  top,  which  connects 
with  an  exhausting  steam  pump,  so  that  the  liquid  can  be  concen- 
trated under  very  reduced  pressure.  The  heat  is  supplied  by  coils  of 
steam  pipes  which  run  through  the  interior  of  the  pan.  The  saccha- 
rine juice  is  evaporated  in  this  until  it  begins  to  crystallize,  and  even 
after  this  fresh  portions  are  added,  so  that  the  crystals  already  formed 
grow  by  accretion  of  fresh  material.  After  the  crystallization  is 
complete,  the  warm  mixture  of  crystals  and  syrup  is  run  into  "  cen- 
trifugals," to  which  a  rapid  revolution  is  given,  and  the  crystals  thus 
drained  and  dried. 

Beet  root,  sugar  is  made  in  a  similar  manner,  but  is  more  trouble- 
some to  purify  than  that  made  from  sugar  cane.  The  best  sugar  for 
pharmaceutical  uses  is  known  technically  as  "  granulated."  A  sugar 
of  very  high  purity,  obtained  by  crystallising  the  first  runnings  from 
the  charcoal  filters,  is  now  largely  used  in  preparing  pharmaceutical 
syrups.  It  is  sold  under  various  trade  names  such  as  "Druggists' 
Dry  Granular  "  and  "  Crystal  A,"  and    produces  a  syrup  which  is 
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practically  free  from  yellow  tint.  It  is  largely  used  to-day  in 
making  the  so-called  "rock  candy  syrup,"  in  syrup  percolators  (see 
pages  317  and  319).  Loaf-sugar  is  generally  pure,  but  if  kept  in  a  damp 
atmosphere,  it  is  liable  to  absorb  moisture,  and  if  kept  in  a  very  dry  air, 
it  will  lose  weight.  For  making  troches,  lozenge  sugar,  a  very  pure, 
finely  powdered  sugar,  may  be  had  through  dealers  in  confectioners'  sup- 
plies.   "  Pulverized  "  sugar,  as  it  is  called,  is  unfitted  for  such  a  purpose. 

When  sugar  is  crystallized  in  regular  large  monoclinic  prisms,  it  is 
called  rock-candy,  and  has  the  specific  gravity  1.606.  The  official  test 
excludes  sugar  which  contains  ultramarine;  this  was  often  added  by 
refiners  to  save  the  expense  of  using  bone-black,  but  is  rarely  used  to-day. 
A  sugar  which  is  not  entirely  free  from  yellow  color  can  be  blued  by 
ultramarine,  and  the  fault  thus  covered  up,  so  that  most  consumers 
remain  ignorant  of  the  deception;  when  solution  is  attempted,  how- 
ever, it  is  discovered,  for  the  syrup  is  never  colorless,  and  a  sediment 
is  deposited.  This  practice,  however,  has  been  almost  entirely  dis- 
continued. Sugar  in  dilute  aqueous  solution  is  converted  into  alcohol, 
carbon  dioxide,  and  eventually  acetic  acid,  if  exposed  to  warm  air. 

Cane  sugar  may  be  distinguished  from  grape  sugar  by  Trommer's 
test,  which  consists  in  the  use  of  copper  sulphate  and  caustic  potash. 
If  a  solution  of  cane  sugar  is  mixed  with  a  solution  of  copper  sulphate, 
and  potassium  hydroxide  added  in  excess,  a  deep  blue  liquid  is 
obtained,  which  on  being  heated  deposits,  after  a  time,  a  little  red 
powder.  A  solution  of  grape  sugar,  similarly  treated,  yields,  by  heat, 
a  copious  greenish  precipitate,  which  rapidly  changes  to  scarlet,  and 
eventually  to  dark  red.  When  heated  to  185°  C.  (365°  F.),  cane  sugar 
melts  into  a  viscid,  colorless  liquid,  which  on  being  suddenly  cooled 
forms  a  transparent  amorphous  mass,  called  barley  sugar.  At  a  higher 
temperature,  between  204.4°  and  215.5°  C.  (400°  and  420°  F.),  it 
loses  two  molecules  of  water,  and  is  converted  into  a  very  thick,  black 
liquid,  called  caramel,  which  is  used  largely  for  coloring  aqueous  or 
hydro-alcoholic  liquids  and  is  now  official  in  the  N.  F.  (see  page  1047). 
At  a  still  higher  heat  it  yields  combustible  gases,  carbonic  acid, 
empyreumatic  oil,  and  acetic  acid,  and  there  remains  one-fourth  of 
its  weight  of  charcoal,  which  burns  without  residue. 

The  valuation  of  sugars  and  syrups  is  now  easily  made  through 
the  use  of  the  polariscope.  A  clear  solution  of  sugar  (26  Gm.  in  100 
mils)  is  poured  into  a  tube  of  definite  length ;  this  is  placed  in  the  instru- 
ment and  a  ray  of  polarized  light  caused  to  pass  through  it  from  end 
to  end;  if  the  sugar  is  dextrogyre  or  dextrorotatory,  it  deviates  the 
plane  of  polarization  to  the  right;  if  lcevogyre  or  laevorotatory,  to  the 
left;  the  extent  of  the  deviation  is  read  off  from  the  circular  scale  on 
the  polariscope,  and  the  table  of  percentages  gives  at  once  the  amount 
of  pure  sugar  in  the  sample. 

Official  Description. — It  occurs  in  white,  hard,  dry  crystals  or  as  a  white,  crystalline 
powder.    It  is  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  sweet  taste.  Its  aqueous  solu- 
tion (1  in  20),  is  neutral  to  litmus  and  is  dextrorotatory. 

Solubility. — One  Gm.  of  Sugar  dissolves  in  0.5  mil  of  water  and  in  170  mils  of  alcohol 
at  25°  C.  (77°  F.);  also  in  slightly  over  0.2  mil  of  boiling  water;  insoluble  in  chloroform 
or  ether. 

Tests  for  Identity. — The  specific  rotation  [a]a  of  Sugar,  determined  at  20°  C.  (68° 
F.),  in  solution  in  distilled  water,  containing  in  100  mils  the  equivalent  of  26  Gm.  of 
66 
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Sugar,  previously  dried  to  a  constant  weight  at  105°  C.  (221°  F.),  and  using  a  200  mm. 
tube,  is  not  less  than  +65.9°  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Its  aqueous  solution  saturated  at  25°  C.  (77°  F.)  has  a  specific  gravity  of  about  1.340. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Sugar;  not  more 
than  0.05  per  cent,  of  ash  remains. 

An  aqueous  solution  of  Sugar  (2  in  1)  is  colorless  when  viewed  horizontally  through 
a  vertical  cylinder  of  colorless  glass  having  an  inside  diameter  of  about  25  mm. 

Insoluble  Salts,  Ultramarine,  Prussian-blue. — When  kept  in  large,  well-closed,  and 
completely  filled  bottles,  the  solution  deposits  no  sediment  on  prolonged  standing. 

Calcium. — Ten  mil  portions  of  an  aqueous  solution  of  Sugar  (1  in  10)  tested  separately 
give  no  precipitate  with  an  equal  volume  of  hydrogen  sulphide  T.S.,  and  not  more  than 
a  faint  opalescence  with  a  few  drops  of  ammonium  oxalate  T.S., 

Sulphate. — barium  nitrate  T.S. 

Chloride. — and  silver  nitrate  T.S. 

Invert  Sugar. — Dissolve  20  Gm.  of  Sugar  in  enough  distilled  water  to  make  100  mils 
and  filter  the  solution  if  necessary.  To  50  mils  of  the  clear  liquid,  contained  in  a  250 
mil  beaker,  add  50  mils  of  alkaline  cupric  tartrate  V.S.,  heat  the  mixture  at  such  a  rate 
that  approximately  four  minutes  are  required  to  bring  it  to  the  boiling  point,  and  then 
boil  it  for  exactly  two  minutes.  Add  100  mils  of  cold,  recently  boiled  distilled  water, 
and  collect  and  weigh  the  precipitated  cuprous  oxide  in  the  following  manner: 

Prepare  a  Gooch  crucible  with  an  asbestos  layer.  Thoroughly  wash  the  asbestos 
with  distilled  water,  followed  successively  by  10  mils  of  alcohol  and  10  mils  of  ether; 
dry  it  at  100°  C.  (212°  F).  for  thirty  minutes  and  then  weigh  the  prepared  crucible. 
Collect  the  precipitated  cuprous  oxide  on  the  asbestos,  thoroughly  wash  it  with  hot  dis- 
tilled water,  then  with  10  mils  of  alcohol,  and  finally  with  10  mils  of  ether  and  dry  it  at 
100°  C.  (212°  F).  The  weight  of  the  cuprous  oxide  does  not  exceed  0.155  Gm.,  corre- 
sponding to  not  more  than  0.5  per  cent,  of  invert  sugar. 

U.  S.  P.  Preparations. — Used  in  preparing  syrups  and  also  in  Emulsum  Amyg- 
dalae; Ferri  Carbonatis  Saccharatus;  Massa  Ferri  Carbonatis;  Mistura  Cretae 
(from  Compound  Chalk  Powder);  Pilulae  Ferri  Carbonatis;  Pilulae  Ferri  Iodidi; 
Pulvis  CretEe  Compositus;  Pulvis  Glycyrrhizae  Compositus;  Syrupus;  Trochisci 
Acidi  Tannici;  Trochisci  Ammonii  Chloridi;  Trochisci  Potassii  Chloratis;  Tro- 
chisci Sodii  Bicarbonatis. 

N.  F.  Preparations. — Acetum  Opii;  Confectio  Rosae;  Confectio  Sennae;  Ferri 
Oxidum  Saccharatum;  Troches. 

Uses. — Sugar  is  used  principally  in  pharmacy  for  making  syrups, 
troches,  masses,  confections,  etc.,  as  already  noted. 

Saccharures  are  preparations  made  by  saturating  sugar  with  tinc- 
tures, drying  it,  and  then  reducing  the  mixture  to  a  fine  powder. 

Oleo-saccharures  (Elseosacchara)  are  similar  preparations  made  by 
incorporating  one  drop  of  a  volatile  oil  with  thirty  grains  of  sugar. 
They  form  convenient  modes  of  administering  remedies  to  children. 

Aromatic  sugars  may  be  prepared  by  pouring  an  alcoholic  tincture 
of  the  spice  drugs — cinnamon,  cloves,  etc. — over  granulated  sugar,  and 
drying  the  product  by  exposing  it  to  the  air. 


MEL.    U.S.     Honey 

A  saccharine  secretion  deposited  in  the  honey-comb  by  the  bee, 
Apis  rnellifera  Linn6  (Fam.  Ajridce). 

It  is  not  known  whether  honey  is  secreted  by  the  bee,  or  whether 
it  exists  ready  formed  in  plants.  The  nectaries  of  flowers  contain  a 
sweet  Bubetance,  whjch  is  extracted  by  the  insect.  Large  quantities 
of  honey  nre  obtained  from  California,  the  Southern  States,  and  the 
West  Indies.  Before  the  passage  of  the  Food  and  Drugs  Act,  large 
amounts  of  artificial  honey  were  manufactured  from  glucose  by  flavor- 
ing and  coloring,  bui  the  rigul  enforcement  of  this  law  has  practically 
eliminated  the  spurious  article  from  the  market. 

Official  Description. — A  thick,  syrupy  liquid  of  a  light  yellowish  or  yellowish-brown 
color,  translucent  whon  fresh,  but  gradually  becoming  opaque  and  crystalline. 
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Odor,  Taste,  and  Reaction. — A  characteristic  odor,  and  a  sweet,  faintly  acrid  taste. 
It  is  slightly  acid  to  litmus. 

Specific  Qravity. — Dilute  Honey  with  twice  its  weight  of  water;  the  resulting  liquid 
is  only  moderately  turbid,  not  stringy,  and  has  a  specific  gravity  of  not  less  than  1.099 
at  25°  C.  (77°  F.)  (corresponding  to  a  specific  gravity  of  not  less  than  1.370  for  the  orig- 
inal Honey). 

Tests  for  Identity. — It  is  lievorotatory. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  1  Gm.  of  Honey,  accurately 
weighed,  in  a  platinum  crucible,  in  small  portions  at  a  time;  not  more  than  0.3  per  cent, 
of  ash  remains. 

Chlorides. — Separate  portions  of  5  mils  each  of  a  filtered  aqueous  solution  of  Honey 
(1  in  5)  acidified  with  nitric  acid,  are  not  rendered  more  than  slightly  opalescent  by  the 
addition  of  a  few  drops  of  silver  nitrate  T.S., 

Sulphates. — nor  more  than  slightly  cloudy  by  a  few  drops  of  barium  chloride  T.S. 

Starch  or  Dextrins. — Boil  about  2  Gm.  of  Honey  with  10  mils  of  distilled  water;  the 
resulting  solution,  when  cold,  is  not  rendered  blue,  green  or  reddish  on  the  addition 
of  iodine  T.S. 

Foreign  Coloring  Matter. — The  color  of  an  aqueous  solution  of  Honey  (1  in  2)  is  not 
changed  at  once  when  mixed  with  an  equal  volume  of  ammonia  water. 

Azo  Dyes. — 5  mils  of  an  aqueous  solution  of  Honey  (1  in  2)  does  not  at  once  acquire 
a  red  or  rose  color  on  the  addition  of  a  few  drops  of  hydrochloric  acid. 

A  solution  of  10  Gm.  of  Honey  in  50  mils  of  distilled  water  requires  not  more  "than 
0.5  mil  of  normal  potassium  hydroxide  V.S.  for  neutralization,  phenolphthalein  T.S. 
being  used  as  indicator. 

Artificial  or  Added  Invert  Sugar. — Triturate  about  lGm.  of  Honey  with  20  milaof  ether 
in  a  mortar,  filter  it  into  a  porcelain  dish  or  crucible,  allow  the  filtrate  to  evaporate  and 
add  to  the  residue  one  drop  of  resorcinol  T.S.  At  most  only  a  pink  color  may  be  pro- 
duced, which  disappears  in  half  a  minute,  but  not  an  orange,  cherry,  or  brown-red  color. 

U.  S.  P.  Preparation. — Mel  Depuratum. 

Uses. — Honey  is  used  pharmaceutically  in  the  class  Mellita  (page 
350),  and  as  a  vehicle  and  excipient.  Owing  to  the  difficulty  of  ob- 
taining pure  honey  in  large  cities  and  towns,  its  place  in  many 
preparations  has  been  filled  by  using  syrup,  .glucose,  or  glycerin. 
Purified  honey  is  official  as  Mel  Depuratum  (see  page  351). 


MANNA.     U.  S.      Manna 

The  dried  saccharine  exudation  of  Fraxinus  Ornus  Linne"  (Fam. 
Oleaceoe). 

Official  Description. — In  irregular,  more  or  less  elongated,  flattened,  3-sided  pieces; 
externally  yellowish-white;  friable,  somewhat  waxy;  internally  nearly  white,  porous 
and  crystalline  in  appearance.  Manna  also  occurs  in  irregular  masses,  consisting  in 
part  of  brittle  or  soft,  resin-like  fragments;  from  yellowish-white  to  yellow-gray  in  eotor. 
The  quantity  of  the  yellowish-white  fragments  must  not  be  less  than  40  per  cent,  of  the 
whole. 

Odor  and  Taste. — Odor  slight,  characteristic:  taste  sweet,  slightly  bitter  and 
faintly  acrid. 

Tests  for  Identity. — Add  5  Gm.  of  Manna  to  100  mils  of  alcohol,  heat  to  boiling  and 
filter;  on  cooling,  the  filtrate  rapidly  deposits  crystals  of  mannite. 

U.  S.  P.  Preparation. — Infusum  Sennae  Compositum. 
N.  F.  Preparation. — Syrupus  Manna;. 

This  substance,  which  is  found  in  commerce  of  varying  quality,  is, 
when  pure,  soluble  in  three  parts  of  cold  water  and  in  its  own  weight 
of  boiling  water.  It  separates  in  crystalline  masses  from  a  boiling, 
saturated,  aqueous  solution.  It  is  soluble  in  alcohol;  boiling  alcohol 
will  often  dissolve  fifteen  per  cent,  of  it,  and  upon  cooling  deposit 
beautiful  crystals  of  mannite. 

The  principal  constituent  of  manna  is  matuiite,  a  peculiar,  sweet 
principle,  which  is  also  found  in  many  other  plants. 

Mannite   is   white,    inodorous,  crystallizable    in   semi-transparent 
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needles,  of  a  sweetish  taste,  soluble  in  five  parts  of  cold  water,  scarcely 
soluble  in  cold  alcohol,  but  readily  dissolved  by  that  liquid  when 
hot,  and  deposited  when  it  cools.  Its  composition  is  CeH^Oe,  and 
it  is  considered  as  belonging  to  the  class  of  hexatomic  alcohols.  It 
may  be  obtained  by  boiling  manna  in  alcohol,  allowing  the  solution 
to  cool,  and  redissolving  the  crystalline  precipitate.  Pure  mannite  is 
then  deposited.  Mannite  is  found  in  many  plants,  and  may  be  con- 
verted by  oxidation  into  mannose,  a  fermentable  sugar. 

Uses. — Manna  is  used  as  a  laxative,  and  often  added  to  senna  leaves 
to  make  a  cathartic  infusion.  The  dose  is  from  one-half  to  two  ounces 
(15.5  to  62  Gm.). 


GLYCYRRHIZA.     U.  S.     Glycyrrhiza 
[Glycyrrh. — Licorice    Liquorice  Root] 

The  dried  rhizome  and  roots  of  Glycyrrhiza  glabra  typica  Regel  et 
Herder,  known  in  commerce  as  Spanish  Licorice,  or  of  Glycyrrhiza 
glabra  glandulifera  Regel  et  Herder,  known  in  commerce  as  Russian 
Licorice  (Fam.  Leguminosce) . 

Preserve  powdered  and  whole  Glycyrrhiza  in  tightly-closed  con- 
tainers to  which  a  few  drops  of  chloroform  or  carbon  tetrachloride  are 
added  from  time  to  time  to  prevent  attack  by  insects. 

Spanish  Licorice. — Official  Description. — (Also  known  as  Italian,  Levant,  Persian, 
Turkish,  or  Arabian  Licorict). — Nearly  cylindrical,  upper  portion  more  or  less  knotty; 
usually  in  pieces  from  14  to  20  cm.  or  more  in  length  and  from  5  to  20  mm.  in  thick- 
ness; externally  yellowish-brown  or  dark  brown,  longitudinally  wTinkled,  the  thinner 
rhizomes  often  having  prominent  alternate  buds,  the  thicker  rhizomes  having  distinct 
corky  patches;  fracture  coarsely  fibrous;  internally  lemon-yellow,  radiate;  bark  from 
1  to  3  mm.  in  thickness;  wood  porous,  in  narrow  wedges,  rhizome  with  small  pith. 

Odor  and  Taste. — Odor  distinctive;  taste  sweetish  and  slightly  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  pieces 
of  the  older  rhizome  of  Spanish  Licorice  show  a  periderm  of  numerous  layers  of  yellow- 
ish-brown cork  cells,  a  phellogen  and  one  or  more  rows  of  cells  of  the  phelloderm,  the 
cells  showing  a  tendency  to  collenchymatous  thickenings  and  with  occasional  mono- 
clinic  prisms  of  calcium  oxalate;  a  middle  bark  of  starch-bearing  parenchyma  and  whit- 
ish groups  of  bast-fibers  surrounded  with  crystal-fibers;  inner  bark  with  a  very  char- 
acteristic radial  arrangement  of  phloem  and  medullary  rays,  the  phloem  consisting  of 
wedges  of  small  groups  of  bast-fibers  and  parenchyma,  separated  by  nn  almost  continu- 
ous, obliterated  sieve  tissue,  the  cells  of  the  latter  being  very  irregular  in  outline  and 
with  thick,  highly  refracting  walls;  medullary  rays  from  1  to  8  colls  wide;  wood  char- 
acterized by  broad  wedges  consisting  of  large  trachooe  with  yellowish  walls,  small  com- 
pact groups  of  wood-fibers  and  starch-bearing  parenchyma  alternating  with  the  broad 
medullary  rays ;  pith  composed  of  parenchyma,  the  cells  being  large,  more  or  less  polyg- 
onal in  outline  and  containing  numerous  starch  grains,  or  prisms  of  calcium  oxalate. 
In  sections  of  roots  the  pith  is  absent. 

Russian  Licorice. — Official  Description. — Nearly  cylindrical,  somewhat  tapering, 
sometimes  split  longitudinally,  from  1">  to  'M)  cm.  in  Length  and  from  1  to  .r>  cm.  in 
diameter;  when  deprived  of  the  outer  corky  layer,  it  is  externally  pale-yellow;  fracture 
coarsely  fibrous;  internally  lemon-yellow;  wood  radially  cleft. 

Odor  and  Taste.— Od<>r  di-t in*  t ;  taste  sweetish. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
rhisome  and  roots  <>f  Russian  Licorice  somewhat  resemble  those  of  Spanish  Licorice, 
but  the  cork  cells  are  al 

Powdered  Glycyrrhiza  is  pale  brownish-yellow  (Spanish  Licorice)  or  pale  yellow 
(Russian  Licorice)  ;  starch  grains  numerous,  mostly  single  and  elliptical  < >r  oval,  and  from 
0.002  to  0.02  mm  in  diameter;  trachea  mostly  with  bordered  pons;  wood-  and  bast- 
fibers   numerous,  strongly   lignified.  Very  long,  niueh  attenuated   at    the  ends  and   about 

0.01  mm.  in  width;  crystal-fibers  with  monoclinic  prisms  of  calcium  oxalate,  the  latter 
from  0.01  to  0.02  turn  in  diameter;  oerasional  fragments  of  reddish-brown  cork  cells 
occur  in  Spanish  Licorice,  but  are  practically  absent  in  the  Russian  Licorice. 

Add  10  Cm.  of  powdered  (llyeyrrhiza  to  100  mils  of  distilled  water,  allow  the  mixture 
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to  macerate  for  fifteen  minutes  with  occasional  stirring;  and  then  heat  it  for  one-half 
hour  on  a  water  bath.     Filter  the  mixture  and  add  through  the  filter  enough  water  to 
make  the  filtrate  measure  100  mils;  not  less  than  0.2  Gin.  of  residue  remains  on  evapo- 
rating 10  mils  of  this  filtrate  and  drying  it  at  100°  C.  (212°  F.). 
Glycyrrhiza  yields  not  more  than  7  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Glycyrrhiza;;  Extractum  Glycyrrhiza;  Purum; 
Fluidextractum  Glycyrrhiza;;  Fluidcxtractum  Sarsaparilla;  Compositum;  Massa 
Hydrargyri;  Mistura  Glycyrrhiza;  Composita  (from  Extract);  Pilula;  Ferri  Iodidi; 
Pulvis  Glycyrrhiza;  Compositus;  Syrupus  Sarsaparilla;  Compositus  (from  Fluid- 
extract);  Tinctura  Aloes;  Trochisci  Ammonii  Chloridi;  Trochisci  Cubeba. 

N.  F.  Preparations. — Decoctum  Sarsaparilla;  Compositum;  Elixir  Glycyrrhizse 
Aquosum  (from  Fluidextract) ;  Elixir  Glycyrrhiza?  Aromaticum  (from  Fluidextract); 
Elixir  Taraxaci  Compositum  (from  Fluidextract);  Fluidglyceratum  Cascare 
Sagradae  Aromaticum;  Fluidglyceratum  Glycyrrhiza;;  Mistura  Ammonii  Chloridi 
(from  Pure  Extract);  Mistura  Olei  Picis;  Pilula;  Ad  Prandium  (Hall's)  (from 
Extract);  Species  Pectorales;  Syrupus  Cimicifugae  Compositus  (from  Fluidextract); 
Syrupus  Glycyrrhiza?  (from  Fluidglycerate) ;  Tinctura  Aloes  et  Myrrha;;  Tinctura 
Rhei  Dulcis. 

This  well-known  root  contains  the  sweet  principle  glycyrrhizin,  or 
glycyrrhizic  acid,  C44H63018N.  This  was  found  by  Roussin  to  exist  in 
the  root  in  combination  with  ammonia.  There  is  also  present  an 
oleoresinous  substance  which  communicates  to  the  root  a  slight 
acridity.  If  alcohol  is  used  as  a  menstruum  for  the  root  and  the  prep- 
aration not  treated  to  deprive  it  of  acridity,  it  will  have  a  disagreeable 
after-taste. 

Uses. — Glycyrrhiza  is  valuable  in  pharmacy  solely  on  account  of 
the  sweet  principle.  It  is  one  of  the  most  efficient  substances  known 
for  masking  the  taste  of  bitter  substances,  like  quinine  sulphate. 
It  is  used  in  a  number  of  official  preparations  (see  above). 

Average  dose. — 30  grains  (2  Gm.) 


GLYCYRRHIZINUM  AMMONIATUM.  U.  S.      Ammoniated  Glycyrrhizin 
[Glycyrrh.  Ammon.] 

A  sweet  principle,  combined  with  ammonia,  obtained  from  glycyr- 
rhiza. 

Preparation. — The  U.  S.  P.  IX  did  not  introduce  a  manufacturing 
process  but,  that  of  theU.  S.  P.  VIII  is  as  follows:  Glycyrrhiza,  in  No.  20 
powder,  500  Gm.  [old  form  25  oz.  av.],  water, ammonia  water,  sulphuric 
acid,  each,  a  sufficient  quantity.  Mix  475  mils  [old  form  23  fi.  oz.]  of 
water  with  25  mils  [old  form  1  fl.  oz.  and  1  fl.dr.]  of  ammonia  water,and, 
having  moistened  the  powder  with  the  mixture,  macerate  for  twenty- 
four  hours.  Then  pack  it  moderately  in  a  conical  glass  percolator, 
and  gradually  pour  water  upon  it  until  500  mils  [old  form  24  fl.  oz.]  of 
percolate  are  obtained.  Add  sulphuric  acid  slowly  to  the  percolate, 
with  constant  stirring,  so  long  as  a  precipitate  is  produced.  Collect 
this  on  a  strainer,  wash  it  with  cold  water  until  the  washings  no  longer 
have  an  acid  reaction,  rcdissolve  it  in  water  with  the  aid  of  ammonia 
water,  filter,  if  necessary,  and  again  add  sulphuric  acid  so  long  as  ■ 
precipitate  is  produced.  Collect  this,  wash  it,  dissolve  it  in  a  sufficient 
quantity  of  ammonia  water  previously  diluted  with  an  equal  volume 
of  water,  and  spread  the  clear  solution  upon  plates  of  glass,  so  that 
when  dry,  the  product  may  be  obtained  in  scales. 
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The  introduction  of  this  preparation  is  the  result  of  the  very  impor- 
tant researches  of  Z.  Roussin,  who  noticed  that  glycyrrhizin,  the  sweet 
principle  of  licorice  root,  was  insipid  when  compared  with  the  root 
itself,  and  inferred  that  it  existed  in  a  modified  form  in  the  root.  Ex- 
periment showed  that  alkalies  developed  the  sweet  taste,  and  he 
ultimately  proved  that  the  alkali  with  which  it  was  combined  in  the 
root  was  ammonia,  and  that  glycyrrhizin  played  the  part  of  an  acid. 
Licorice  root  which  has  lost  a  portion  of  its  sweetness  through  fer- 
mentation and  the  development  of  acetic  acid  and  precipitation  of 
insoluble  glycyrrhizin  can  be  restored  to  its  former  sweetness  if  allowed 
to  remain  a  sufficient  length  of  time  in  an  ammoniacal  atmosphere. 

Official  Description. — It  occurs  in  dark  brown  or  brownish-red  scales. 

Odor  and  Taste. — Without  odor,  and  having  a  very  sweet  taste. 

Solubility. — It  is  freely  soluble  in  water  and  soluble  in  alcohol. 

Tests  for  Identity. — Its  aqueous  solution  when  heated  with  potassium  hydroxide  T.S. 
evolves  ammonia. 

Supersaturate  an  aqueous  solution  of  Ammoniated  Glycyrrhizin  with  an  acid;  a  pre- 
cipitate is  produced  (consisting  essentially  of  glycyrrhizin),  which,  when  dissolved  in 
hot  water,  forms  a  jelly  on  cooling.  This  substance,  after  being  washed  with  diluted 
alcohol  and  dried,  appears  as  an  amorphous,  yellow  powder,  having  a  strong,  bitter- 
sweet taste,  and  an  acid  reaction. 

Incinerate  0.5  Gm.  of  Ammoniated  Glycyrrhizin;  not  more  than  0.5  per  cent,  of  ash 
remains. 

Uses. — This  compound  is  useful  when  mixed  with  bitter  or  disagree- 
able powders  to  mask  their  taste. 

TRITICUM.    U.S.     Triticum 
[Tritic. — Couch  Grass     Dog  Grass] 

The  dried  rhizome  and  roots  of  Agropyron  repens  (Linn6)  Beauvoia 
(Fam.  Gramineoe),  gathered  in  the  spring. 

Official  Description. — Usually  in  pieces  from  4  to  12  mm.  in  length  and  from  1  to 
2.5  mm.  in  diameter;  externally  light  yellow  or  yellowish-brown,  longitudinally  fur- 
rowed, smooth,  lustrous,  nodes  with  circular  leaf-scars,  a  few  root-scars  and  occasional 
Blender  roots;  fracture  tough,  fibrous;  internally  lemon-yellow  and  with  a  large,  hollow 
pith;  odor  slight,  aromatic;  taste  sweetish. 

Roots  filiform,  irregularly  branching,  attaining  a  length  of  about  5  cm.  and  not  more 
than  0.5  mm.  in  thickness,  light  brown  or  yellowish-brown,  frequently  covered  with 
long  root  hairs. 

Under  the  microscope,  transverse  sections  of  Triticum  show  a  single  layer  of  strongly 
lignified  epidermal  cells;  a  hypodermis  of  from  3  to  6  rows  of  more  or  less  polygonal 
cells  with  strongly  lignified  walls;  a  cortex  of  from  10  to  16  rows  of  thin-walled  paren- 
chyma cells,  occasionally  with  nearly  spherical  starch  grains  about  0.005  mm.  in  diam- 
eter, or  with  irregular  masses  of  a  more  or  less  soluble  carbohydrate;  among  the  paren- 
chyma celh  and  near  the  hypodermis  OCCUT  small,  widely  Separated  libro-vascular  bun- 
dles, each  with  a  closed  sheath  of  sclerenchymatous  fillers;  an  endodermis,  the  lateral 
and  inner  walls  of  the  cells  moderately  thickened,  strongly  lignified  and  somewhat  por- 
ous; several  layers  of  sclcrenchymatoiis  fibers  immediately  inside  the  endodermal  ring. 

in  which  are  Imbedded  an  interrupted  circle  of  collateral  fibro-vaecular  bundles  having 
law  tracheae;  adjoining  these  are  usually  8  to  10  rows  of  parenchyma  cells  with  a  few 
fibro-vasoulu  bundles  and  a  pith  in  which  the  parenchyma  cells  are  more  or  less  broken 
or  absent. 
The  powder  is  light  yellowish;  consisting  of  irregular,  lignified  fragments;  numerous 

fragments  showing   trachea   with   annular  or  spiral   thickenings  or  marked   with  simple 

pores  ail  at  ociateH  with  long,  narrow,  rather  thin-walled,  strongly  lignified  scleren- 
ehymal  ius  libera  fragments  of  epidermis  made  up  of  cells  rectangular  in  outline,  the 
longer  walls  Considerably  thickened,  strongly  lignified  and  marked  with  numerous  trans- 
verse |,cire-i;  ends  of  epidermal  cells  usually  separated  from  each  other  by  a  very  narrow 
cell  with  thin  walls  nnd  few  pores;  numerous  fragments  M  parenchyma  rectangular  in 
outline  nod  with  thin,  porous  walls. 

Triticum  yields  not  more  than  3  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidcxtractum  Tritici. 
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Triticum  is  usually  found  in  the  market  cut  into  small  sections.  It 
contains  triticin,  a  principle  resembling  inulin,  also  glucose,  levulose,  etc. 

Uses. — It  is  used  as  a  diuretic  and  for  special  action  on  the  urinary 
organs  in  the  dose  of  one  hundred  and  twenty  grains  (8  Gm.). 


CARAMEL.    N.  F.     Caramel 
[Caram. — Saccharum  Ustum     Burnt  Sugar  Coloring] 

A  concentrated  aqueous  solution  of  the  product  obtained  by  heating 
sugar  or  glucose  until  the  sweet  taste  is  destroyed  and  a  uniform  dark- 
brown  mass  results,  a  small  amount  of  alkali  or  alkali  carbonate  being 
added  while  heating  (see  page  1041). 

Official  Description. — Caramel  is  a  thick,  dark-brown  liquid  and  mixes  clear  with  water 
in  all  proportions;  1  part  dissolves  in  1000  parts  of  distilled  water  yielding  a  clear  solution, 
having  a  distinct  sepia  tint.  The  color  of  this  solution  is  not  changed  and  no  precipitate 
is  formed  after  exposure  to  sunlight  for  six  hours. 

Odor  and  Taste. — It  has  the  characteristic  odor  of  burnt  sugar  and  a  pleasant,  bitter 
taste. 

Solubility. — It  is  soluble  in  diluted  alcohol,  but  is  precipitated  when  the  alcoholic 
content  of  the  solution  is  increased  to  80  per  cent.,  by  volume,  or  more.  It  is  insoluble 
in  ether,  chloroform,  acetone,  benzene,  petroleum  benzin,  or  oil  of  turpentine. 

Specific  Oravity.— Not  less  than  1.35  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Spread  a  thin  layer  of  Caramel  on  a  glass  plate;  it 
appears  homogeneous,  reddish-brown  and  transparent. 

No  precipitate  is  produced  in  20  mils  of  an  aqueous  solution  of  Caramel  (1  in  20)  on 
the  addition  of  0.5  mil  of  phosphoric  acid. 

Caramel  swells  when  incinerated  and  forms  a  coke-like  charcoal,  which  burns  off  only 
after  prolonged  heating  at  a  high  temperature,  and  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Ammonii  Valeratis  (from  Compound  Tincture  of 
Persionis);  Elixir  Cinchona;  Alkaloidorum  (from  Compound  Tincture  of  Persionis); 
Elixir  Pepsini  et  Bismuthi  (from  Tincture);  Elixir  Quininap  Valeratis  et  Strych- 
ninae  (from  Compound  Tincture  of  Persionis);  Elixir  Strychninae  Valeratis  (from 
Compound  Tincture  of  Persionis);  Elixir  Vanillini  Compositum;  Syrupus  Bromi- 
dorum  (from  Compound  Tincture);  Tinctura  Caramellis;  Tinctura  Pectoralis; 
Tinctura  Persionis  Composita. 

Uses. — It  is  used  to  produce  a  brown  color  in  elixirs,  syrups,  etc. 


QUESTIONS  ON  SUGARS  AND  SACCHARINE  SUBSTANCES 

What  are  sugars?    (See  page  1037.) 

To  what  is  the  term  sugar  popularly  applied? 

Into  what  classes  may  sugars  be  divided? 

Into  what  two  sub-classes  may  they  be  conveniently  divided? 

Name  the  more  important  sugars  belonging  to  each  class. 

Glucose^— What  are  its  synonyms?    What  is  its  formula  in  symbols? 

How  is  it  obtained  on  the  large  scale? 

To  what  is  the  term  "grape  sugar"  applied? 

Is  glucose  more  or  less  sweet  than  cane-sugar? 

How  does  its  solubility  compare  with  cane  sugar? 

What  is  its  specific  gravity  when  anhydrous? 

Wherein  does  the  action  of  strong  mineral  acids  and  of  alkalies  upon  glucose  differ 

from  their  action  upon  cane  sugar? 
In  what  direction  does  its  solution  rotate  the  plane  of  polarization  of  polarized 

light? 
Is  it  capable  of  direct  fermentation? 

What  effect  has  it  in  boiling  solution  upon  alkaline  cupric  tartrate? 
Describe  its  appearance,  odor,  taste,  reaction,  and  solubility. 
Give  tests  for  identity. 
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What  impurities  are  likely  to  be  present  and  how  detected? 

What  are  its  official  uses? 

Sugar — What  is  the  Latin  name? 

Give  the  synonyms. 

Give  its  formula  in  symbols. 

How  is  it  prepared  commercially? 

What  is  the  difference  between  the  "open  pan  process"  and  the  "vacuum  process"? 

What  is  the  best  sugar  for  pharmaceutical  purposes? 

What  is  "Druggists'  dry  granular  sugar";  "crystal  A  sugar";  "lozenge  sugar"; 

"pulverized  sugar";  "rock  candy"? 
Why  was  ultramarine  formerly  added  to  sugar? 
What  is  Trommer's  test  to  distinguish  the  difference  between  cane  sugar  and  grape 

sugar? 
How  is  the  polariscope  used  to  determine  the  value  of  sugar  and  sugar  solutions? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — Insoluble  salts,  ultramarine, 

Prussian  blue,  etc.;  calcium;  sulphate;  chloride;  invert  sugar. 
What  change  takes  place  when  sugar  in  dilute  solution  is  exposed  to  warm  air? 
When  cane  sugar  is  heated  to  185°  C.  (365°  F.),  what  change  takes  place,  and  what 

is  formed? 
At  a  higher  temperature,  204.4°  to  215.5°  C.  (400°  to  420°  F.),  what  change  takes 

place? 
At  a  still  higher  temperature  what  occurs? 
For  what  purposes  in  pharmacy  is  sugar  used? 
What  are  saccharures? 
What  are  oleo-saccharures  (elseosacchara)? 
What  is  aromatic  sugar  and  how  is  it  made? 
Honey — Whence  is  it  obtained? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    What  is  its 

specific  gravity? 
How  may  the  following  impurities  be  detected? — Chlorides;  sulphates;  starch  or 

dextrines;  foreign  coloring;  added  invert  sugar. 
For  what  is  honey  used  in  pharmacy? 
In  what  form  is  it  official? 

What  is  manna?    Describe  its  appearance,  odor  and  taste.    Give  a  test  for  identity.' 
What  is  its  solubility  in  water?    In  alcohol? 
What  is  the  principal  constituent  of  manna? 
What  are  the  physical  properties  of  mannite? 

What  is  its  chemical  composition,  and  to  what  class  is  it  considered  to  belong? 
How  may  it  be  obtained? 

For  what  is  manna  used,  and  what  is  the  dose? 
Glycyrrhiza — What  is  the  Latin  official  name?    What  are  the  synonyms?    Whence 

obtained? 
Describe  Spanish  licorice. 
Describe  Russian  licorice. 

What  sweet  principle  does  glycyrrhiza  contain? 
What  is  its  chemical  composition,  and  in  what  combination  does  it  exist  in  the 

root? 
To  what  does  the  root  owe  its  acridity? 
What  are  the  oflicial  preparations  of  glycyrrhiza? 
Ammoniated  glycyrrhizin — What  is  the  Latin  official  name? 
How  is  it  made? 

What  effect  do  alkalies  have  upon  glycyrrhizin? 
For  what  is  this  compound  useful? 

What  is  triticuin,  and  how  is  it  found  in  commerce?    Give  the  synonyms. 
What  principles  does  triticum  contain'.' 

1'ur  what   is  it,  OSed? 

What  official  preparation  of  triticum  is  there? 

Caramel — Give  the  Latin  title  and  synonyms. 

How  is  it  prepared?    Describe  its  appearance,  odor,  taste,  and  solubility. 

What  is  its  s|x:afic  gravity?    Give  tests  for  identity  and  purity. 

What  are  its  pharmaceutical  uses? 


CHAPTER  LII 

DERIVATIVES  OF  SUGARS  THROUQH  THE  ACTION  OF 
FERMENTS 

Fermentation. — When  certain  organic  bodies  are  subjected  to  the 
action  of  water,  air,  and  a  warm  temperature,  decomposition  takes 
place.  This  is  accompanied  by  the  presence  of  microscopic  organisms, 
and  the  result  is  the  formation  of  new  products.  When  decomposi- 
tion is  followed  by  the  production  of  worthless  or  offensive  substances, 
it  is  termed  putrefaction;  when  useful  products  are  formed,  the  process 
if  called  fermentation. 

Two  prominent  theories  accounting  for  the  phenomena  of  fermenta- 
tion have  been  advanced — one,  in  which  the  action  is  regarded  as  a 
chemical  process,  the  presence  of  the  microscopic  bodies  being  con- 
sidered unimportant;  the  other  (which  is  now  universally  accepted) 
that  fermentation  is  caused  by  the  presence  of  the  organisms. 

Ferments  may  be  divided  into  two  classes:  1.  Organized  or  physio- 
logical ferments,  which  may  be  subdivided  into  three  classes — (a) 
mould  growths,  represented  by  Penicillium  glaucum;  (6)  yeast  plants, 
or  saccharomyces,  this  is  now  official  in  the  N.  F.  (see  page  1050) ; 
(c)  bacteria,  constituting  a  very  numerous  class.  2.  Unorganized  or 
soluble  nitrogenous  ferments,  like  diastase,  synaptase,  myrosin, 
invertin,  emulsin,  pepsin,  pancreatin,  etc.  Fermentation  which  is 
produced  by  the  latter  class  has  been  termed  false  fermentation,  and 
the  ferments  themselves  called  cryptolytes. 

Vinous  Fermentation. — Cane  sugar,  as  before  stated,  is  capable  of 
being  decomposed  by  this  process  and  converted  into  alcohol  and  car- 
bon dioxide,  but  it  will  not  undergo  the  vinous  fermentation  by  itself. 
It  requires  to  be  dissolved  in  water,  subjected  to  the  influence  of  a 
ferment,  and  kept  at  certain  temperatures,  18°  to  35°  C.  (64.4°  to 
95°  F.).  Accordingly,  sugar,  water,  the  presence  of  a  ferment,  and 
the  maintenance  of  an  adequate  temperature  must  be  deemed  the  pre- 
requisites of  the  vinous  fermentation.  The  water  acts  by  giving 
fluidity,  and  the  ferment  and  temperature  by  commencing  and  main- 
taining the  chemical  changes.  The  precise  manner  in  which  the 
ferment  operates  has  not  been  positively  determined. 

Beginning  with  the  simple  substances,  cellulose  and  starch,  it  will  be 
found  that,  through  the  action  of  dilute  acids  and  ferments,  they  may 
be  converted  into  alcohol  or  acetic  acid : 

(C6H10O5)3  +  H20  =  C12H22Ou  +  C6H10O5 

Cellulose  or  Starch        Water  Maltose  Btarofa 

then 
C12H22Ou  +  C6H1005  +  2H20  =  (C6H1206)3 

Maltose  Starch  Water  Glucose 

then 
C6H1206  =  (C2H5OH)2  +  2COa 

Glucose  Alcohol  Carbon 

Dioxide 
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And  if  the  action  is  not  arrested,  the  acetous  fermentation  begins, 
resulting  in  the  conversion  of  the  alcohol  into  acetic  acid  through 
oxidation: 

C2H5.OH  +  02  =  C2H402  -f-  H20 

Alcohol         Oxygen     Acetic  Acid         Water 

The  most  important  derivative  of  sugar  through  the  action  of  a 
ferment  is  alcohol.  This  is  usually  obtained  from  whisky  by  distilla- 
tion. The  distilled  product  of  vinous  liquors  forms  the  different  ardent 
spirits  of  commerce.  When  obtained  from  wine,  it  is  called  .brandy; 
from  fermented  molasses,  rum;  from  cider,1  malted  barley,  or  rye, 
whisky;  from  malted  barley  and  rye-meal,  with  hops,  and  rectified 
from  juniper  berries,  Holland  gin ;  from  malted  barley,  rye,  or  potatoes, 
and  rectified  from  turpentine,  common  gin;  and  from  fermented  rice, 
arrack.  These  spirits  are  of  different  strengths — that  is,  contain 
different  proportions  of  alcohol — and  have  various  peculiarities  by 
which  they  are  distinguished  by  the  taste. 

The  compounds  derived  from  sugars  will  be  considered  under  the 
following  sub-heads :  1.  Ethyl  hydroxide  and  oxide  and  their  prepara- 
tions. 2.  Preparation  of  the  esters  of  the  ethyl,  methyl,  and  amyl 
series.    3.  Aldehyde,  its  derivatives  and  preparations. 

Yeast  is  official  in  the  N.  F.  for  the  making  of  fermented  milk  (see 
Chapter  LXI).     It  is  described  as  follows: 

CEREVISI/E  FERMENTUM  COMPRESSUM.  N.  F.  Compressed   Yeast 
[Cerev.  Ferm.  Compr.] 

The  moist,  living  cells  of  Saccharomyces  cerevisice  Mcycn  (Fam. 
Saccharomycetacece)  or  of  other  species  of  Saccharomyces,  combined 
with  a  starchy  or  absorbent  base. 

Official  Description. — White  or  yellowish-white,  soft  and  easily  broken  masses,  having 
a  characteristic,  slightly  sour  odor,  and  not  more  than  a  faintly  acid  reaction  to  litmus. 

When  examined  under  the  microscope,  numerous  oidium  and  mycoderma  cells  and 
starch  grains  are  visible. 

Compressed  yeast  must  not  be  used  unless  fresh,  and  free  from  mildew  and  musty  or 
foul  odors. 

N.  F.  Preparation. — Lac  Fermentatum. 

Ethyl   Hydroxide  and  Oxide  and  Their  Preparations 

The  compounds  containing  the  radical  ethyl  are  the  most  important 
of  those  derived  from  organic  substances,  alcohol  being  the  source 
of  all. 

Alcohol  is  regarded  chemically  as  (lie  type  «>f  a  class  of  carbon 
compounds  called  alcohols,  of  which  then-  are  many  importanl  mem- 
bers. They  are  hydroxides  of  the  alcohol  radicals  (ethyl  hydroxide, 
ethyl  a'cohol;  amyl  hydroxide,  amyl  alcohol),  just  as  slaked  lime,  or 
calcium  hydroxide,  is  the  hydroxide  of  the  metal  calcium. 

Ethers  -ire  the  oxides  of  these  radicals,  just  as  lime,  or  calcium  oxide, 

is  the  oxide  of  the  metal  calcium. 

EsU rs,  formerly  called  compound  ethers,  are  analogous  to  the  salts 

1  The  name  whisky  is  properly  npplicl  only  t"  the  rlillt.illorl  product  obtained  from  rye,  wheat, 
barley,  corn,  or  other  grata.     Sec  Spirilus  Frumenti,  aee  page  1001. 
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of  the  metals,  being  formed  by  the  decomposition  of  their  alcohols 
by  acids — i.e.,  ethyl  nitrite,  ethyl  acetate,  amyl  nitrite — just  as  potas- 
sium nitrate,  sodium  acetate,  and  calcium  sulphate  may  be  produced 
by  decomposing  the  hydroxides  of  their  respective  metals  with  acids. 
In  each  case  water  is  formed  as  one  of  the  results  of  the  decomposition. 
This  may  be  shown  by  the  reactions: 

NaOH  +  C2H402  =  NaC2H302  +  H20 

Sodium  Acetic  Sodium  Water 

Hydroxide  Acid  Acetate 

C2H5.OH  +  C2H402  =  C2H5C2H302  +  H20 

Alcohol  or  Acetic  Ethyl  Acetate  Water 

Ethyl  Hydroxide  Acid 

Whisky  was  not  admitted  to  the  U.  S.  P.  IX  or  to  the  N.  F.  IV,  but 
the  U.  S.  P.  VIII  text  is  given  below: 

SPIRITUS   FRUMENTI.     U.S.  VIII.     Whisky 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented 
mash  of  grain — such  as  Indian  corn,  rye,  wheat,  and  barley,  or  their 
mixtures. 

Preparation. — Owing  to  the  immense  production  of  grain  in  this 
country,  the  cheapest  sources  of  starch  (corn,  wheat,  and  rye)  are  used 
in  making  alcoholic  liquids.  The  operations  by  which  whisky  is  ob- 
tained from  grain  are  technically  termed — 1.  Mashing,  by  which  the 
starch  is  converted  into  sugar.  2.  Fermentation,  or  the  production  of 
the  alcohol.    3.  Distillation,  or  the  separation  of  the  crude  spirit. 

The  crushed  grain,  mixed  with  malt,  is  added  to  water  at  15.56°  C. 
(60°  F.),  and  allowed  to  stand,  to  permit  the  conversion  of  the  starch 
into  maltose,  through  the  action  of  the  diastase.  The  liquid  is  now 
termed  the  wort.  This  is  caused  to  ferment  by  the  addition  of  yeast, 
and  alcohol  is  gradually  formed,  carbon  dioxide  escaping.  The  liquor 
is  then  distilled,  the  distillate  being  termed  low  wines.  This  is  again 
distilled,  and  raw  whisky  is  the  product.  This,  upon  keeping,  especially 
in  a  warm  room,  improves  in  quality  through  the  formation  of  esters, 
which  are  supposed  to  communicate  an  agreeable  flavor  to  the  liquid. 

Official  Description. — An  amber-colored  liquid.  Whiskyshould  be  at  least  four  years  old. 

Odor,  Taste  and  Reaction. — Distinctive  odor  and  taste,  and  a  slightly  acid  reaction. 

Specific  Gravity.— Not  more  than  0.945,  nor  less  than  0.924  at  15.56u  G.  (60°  F.), 
corresponding,  approximately,  to  an  alcoholic  strength  of  37  to  47.5  per  cent,  by  weight, 
or  44  to  45  per  cent,  by  volume,  of  absolute  alcohol  (see  Alcohol  Tables,  page  1056). 

Impurities  and  Tests  for  Impurities. — If  50  mils  of  Whisky  be  shaken  vigorously  in 
a  stoppered  Qaak  with  2.5  Gin. of  kaolin,  and,  after  standing  half  an  hour,  be  filtered,  the 
colorof  the  filtrate  should  not  bemuch  lighterthan  thatof  the  Whisky  before  treatment. 

Not  more  than  a  trace  of  Fusel  Oil  from  Grain.  If  100  mils  of  Whisky  be  very  slowly 
evaporated  in  a  tared  dish  on  a  water-bath,  the  last  portions  volatilized  should  not 
have  a  harsh  or  disagreeable  odor. 

Added  Sugar,  Glycerin,  and  Aromatic  Substances.  The  residue  when  dried  at  100°  C. 
(212°  F.),  should  not  weigh  more  than  0.5  Gm.  This  residue  should  have  no  sweet  or 
distinctly  spicy  taste. 

More  than  traces  of  Oak  Tannin  from  Casks.  The  above  residue  should  almost  com- 
pletely dissolve  in  10  mils  of  cold  water,  forming  a  solution  which  is  colored  not  deeper 
than  light  green  by  a  few  drops  of  ferric  chloride  T.S.  diluted  with  10  volumes  of  water. 

Limit  of  Free  Acid.  To  render  100  mils  of  Whisky  distinctly  alkaline  to  litmus,  not 
more  than  1.2  mils  of  normal  potassium  hydroxide  V.S.  should  be  required. 

Uses, — Crude  or  "  raw  "  whisky  is  the  source  of  alcohol  which  is 
largely  used  in  the  industries  and  arts.  It  is  also  used  as  a  fuel  (see 
pages  119  and  1053).  When  purified  and  mellowed  by  age,  whisky  is 
used  as  a  stimulant. 
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ALCOHOL.     U.  S.     Alcohol 

A  liquid  containing  not  less  than  92.3  per  cent,  by  weight  or  94.9 
per  cent,  by  volume,  at  15.56°  C.  (60°  F.),  of  C2H5.OH  (46.05).  Pre- 
serve it  in  well-closed  containers,  in  a  cool  place,  remote  from  fire. 


ALCOHOL  DEHYDRATUM.  U.  S.     Dehydrated  Alcohol 
[Alcohol    Dehyd. — Alcohol  Absolutum,  U.  S.  P.  VIII] 

A  liquid  containing  not  less  than  99  per  cent,  by  weight  of  CaH5.OH 
(46.05).  Preserve  it  in  well-closed  containers,  in  a  cool  place,  remote 
from  fire. 

Preparation. — The  natural  sources  of  alcohol  are  starch  and  sugar 
as  they  exist  in  various  plants,  and  alcohol,  if  pure,  is  the  same  from 
whatever  source  it  is  derived.  It  is  generally  made  by  distilling 
whisky,  and  redistilling  and  rectifying  the  distillate  in  an  apparatus 
termed  an  alcohol  column  and  still.  The  yield  of  alcohol,  sp.  gr.  0.835, 
obtained  from  good  whisky  is  about  58  per  cent,  by  volume.  The 
principal  impurity  is  fusel  oil,  or  amylic  alcohol.  Alcohol  may  be 
deprived  of  odor  by  treating  it  with  potassium  permanganate  and 
redistilling.  Absolute  alcohol  is  the  name  given  to  the  strongest  alcohol 
which  can  be  made,  and  which  is  intended  to  be  absolutely  free  from 
water.  .This  is  a  difficult  preparation  to  make,  owing  to  the  very 
strong  affinity  existing  between  the  two  liquids.  The  strongest  alcohol 
that  can  be  made  by  simple  distillation  contains  11  per  cent,  of  water. 
An  alcohol  of  about  92  per  cent,  strength,  by  weight,  may  be  obtained 
by  the  use  of  a  column  and  still,  but  in  order  to  free  it  from  the  last 
5  to  8  per  cent,  of  water  it  is  necessary  to  use  some  substance  having 
a  still  stronger  affinity  for  water.  This  is  found  in  recently  burned 
lime,  and  the  method  employed  is  to  percolate  the  strongest  and  purest 
alcohol  attainable  through  the  lime,  out  of  contact  with  air,  and  then 
to  redistil  the  percolate  in  vacuo.  In  this  way  alcohol  may  be  obtained 
having  a  specific  gravity  as  low  as  0.79355  at  15.56°  C.  (60°F.).  (Squibb.) 
The  official  description  for  dehydrated  alcohol  of  not  less  than  99 
per  cent,  strength,  formerly  known  as  absolute  alcohol,  is  as  follows: 

Official  Description. — It  is  a  transparent,  colorless,  mobile,  and  volatile  liquid.  It 
is  very  hydroscopic. 

Odor  and  Taste. — A  characteristic  odor,  and  a  burning  taste. 

Specific  Gravity. — Not  above  0.798  at  15.56°  C.  (60°  F.),  the  U.  S.  Government 
standard  temperature  f'.r  alcohol,  nor  above  0.790  at  25°  C.  (77°  F.}. 

Tests  for  Identity  and  Purity. — Water. — Shake  10  mils  of  Dehydrated  Alcohol  in  a 
stoppen  <1  tuli.  with  about  0.5  Gm.  of  powdered  anhydrous  copper  sulphate;  the  latter 
does  not  become  blue. 

In  other  respects  Dehydrated  Alcohol  has  the  properties  and  responds  to  the  testa 
and  reactions  under  Alcohol. 

N.  F.  Preparation.— Liquor  Phosphori. 

Alcohol  burns  with  a,  pale  flame  without  residue,  the  products  being 
carbon  dioxide  and  water.  Absolute  alcohol  consists  of  two  atoms  of 
Carbon,  six  of  hydrogen,  and  one  of  oxygen.  Its  empirical  formula  is, 
therefore,  <'.ll,<>.  It  is  recognized  as  the  hydroxide  of  the  radical 
ethyl  (CgHe),  so  that  its  struelural  formula  would  be  C2H8.OH. 

Alcohol  is  official  in  three  forms:  dehydrated  alcohol,  sp.  gr.  0.798 
at  15.56°  C.  (G0°  F.),  0.790  at  25°  C.  (77°  F.);  alcohol,  sp.  gr.  0.816 
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at  15.56°  C.  (60°  P.),  0.810  at  25°  C.  (77°  P.);  diluted  alcohol,  sp.  gr. 
0.935  to  0.937  at  15.56°  C.  (60°  F.),  0.930  to  0.932  at  25°  C.  (77°  F.). 
The  temperature  at  which  the  specific  gravity  of  alcohol  is  taken  for 
official  preparations  is  exceptional,  the  old  temperature  15.56°  C. 
(60°  F.)  being  retained  because  the  United  States  Internal  Revenue 
Department  uses  this  temperature  for  their  standards. 

Deodorized  alcohol  was  official  in  the  U.  S.  P.  1890,  but  owing  to 
improved  methods  of  purifying  alcohol,  the  tests  for  its  purity  are  in 
the  U.  S.  P.  IX  applied  to  Alcohol,  so  that  practically  it  may  be  said 
that  the  present  official  alcohol  is  the  deodorized  product.  The 
description  of  alcohol,  U.  S.  P.  IX  is  as  follows: 

Official  Description. — It  is  a  transparent,  colorless,  mobile  and  volatile  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  slight,  characteristic  odor,  and  a  burning  taste. 
It  does  not  affect  the  color  of  blue  or  red  litmus  paper  previously  moistened  with  water. 

Misclbility. — It  is  miscible  with  water  in  all  proportions,  and  without  any  trace  of 
cloudiness;  also  miscible  with  ether  or  chloroform. 

Specific  aravity.— Not  above  0.816  at  15.56°  C.  (60°  F.),  the  U.  S.  Government 
standard  temperature  for  Alcohol,  nor  above  0.810  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Alcohol  is  readily  volatilized,  even  at  low  temperatures,  and  boils 
at  about  78°  C.  (172.4°  F.).  It  is  inflammable,  and  burns  with  a  pale  blue,  smokeless 
flame. 

Evaporate  50  mils  of  Alcohol  in  a  platinum  or  porcelain  dish  on  a  water  bath;  the 
residue  does  not  exceed  0.002  Gm. 

Impurities  and  Tests  for  Impurities. — Fusel  Oil  Constituents. — Mix  10  mils  of  Alcohol 
with  5  mils  of  distilled  water  and  1  mil  of  glycerin  and  allow  the  mixture  to  evaporate 
spontaneously  from  a  piece  of  clean,  odorless  blotting  paper;  no  foreign  odor  is  perceptible 
when  the  last  traces  of  the  Alcohol  leave  the  paper. 

Amyl  Alcohol  or  Non-volatile,  Carbonizable  Organic  Imparities,  etc. — Allow  25  mils  of 
alcohol  to  evaporate  spontaneously  in  a  porcelain  evaporating  dish,  carefully  protected 
from  dust,  until  the  surface  of  the  dish  is  barely  moist.  No  red  or  brown  color  is  pro- 
duced upon  the  addition  of  a  few  drops  of  colorless  sulphuric  acid. 

Aldehyde  or  Oak  Tannin. — Mix  10  mils  of  Alcohol  in  a  test  tube  with  5milsof  potassium 
hydroxide  T.S. ;  the  liquid  does  not  at  once  assume  a  yellow  color. 

Organic  Impurities,  Amyl  Alcohol,  Aldehyde,  etc. — Shake  20  mils  of  Alcohol  in  a  clean, 
glass-stoppered  bottle  with  1  mil  of  silver  nitrate  T.S.;  the  mixture  does  not  become 
more  than  faintly  opalescent,  or  acquire  more  than  a  faint  brownish  tint  when  exposed 
for  six  hours  to  diffuse  daylight. 

Methyl  Alcohol. — Dilute  the  Alcohol  with  distilled  water  until  it  contains  about  10 
per  cent.,  by  volume,  of  ethyl  alcohol.  Transfer  5  mils  of  the  dilute  alcohol  to  a  test 
tube,  add  to  it  2  mils  of  a  potassium  permanganate  solution  (made  by  dissolving  3  Gm. 
of  potassium  permanganate  in  100  mils  of  distilled  water)  and  0.3  mil  of  sulphuric 
acid,  and  allow  the  mixture  to  stand  for  five  minutes.  Now  dissolve  the  precipitate  of 
manganese  dioxide  by  the  addition  of  sulphurous  acid,  drop  by  drop  with  agitation, 
then  add  1  mil  of  sulphuric  acid  and  5  mils  of  fuchsin-sulphurous  acid  T.S.  and  mix 
them.    After  standing  for  ten  minutes,  a  colorless  liquid  results. 

Acetone. — A  mixture  of  5  mils  of  Alcohol,  2  mils  of  sodium  hydroxide  T.S.,  and  5  drops 
of  a  freshly  made  aqueous  solution  of  sodium  nitroprusside  (1  in  50),  rendered  slightly 
acid  with  acetic  acid,  shows  no  violet  tint  within  one  minute. 

U.  S.  P.  Preparation. — Alcohol  Dilutum. 

Uses. — Alcohol  is  used  in  pharmacy  principally  for  its  solvent 
powers  (see  pages  213,  461).  It  is  used  as  the  source  of  many  important 
compounds,  like  ether,  chloroform,  iodoform,  etc.,  and  as  an  antiseptic. 
The  cologne  spirit  is  generally  a  purified  product,  and  cleaner  than 
ordinary  alcohol.  A  specially  fine  brand  of  alcohol  can  now  be  had 
which  is  rectified  particularly  for  perfumers'  use.  It  is  said  to  be  made 
by  diluting  the  cologne  spirit  with  sufficient  water  to  bring  it  to  about 
the  strength  of  diluted  alcohol,  passing  this  through  bone  black,  and 
then  redistilling  and  concentrating  it  again  to  the  proper  strength  in 
the  rectifying  column  and  still.  Alcohol  is  also  largely  used  as  a  fuel, 
chiefly  in  the  form  of  denatured  alcohol  (see  page  119). 
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ALCOHOL  DILUTUM.    U.S.     Diluted  Alcohol 
[Alcohol   UN.] 

A  liquid  containing  from  41  to  42  per  cent,  by  weight  or  from  48.4 
to  49.5  per  cent,  by  volume,  at  15.56°  C.  (60°  F.),  of  C2H5.OH  (46.05). 
Preserve  it  in  well-closed  containers,  in  a  cool  place,  remote  from  fire. 


•Alcohol 

Distilled  Water. 


Metric 

Old  form 

500  mils 

1  pint 

500  mils 

1  pint 

Measure  the  alcohol  and  water  at  the  same  temperature  and  mix 
them. 

If  the  two  liquids  are  measured  at  the  temperature  of  25°  C. 
(77°  F.),  the  mixture,  when  cooled  to  the  same  temperature,  will 
measure  about  970  mils. 

Diluted  Alcohol  may  also  be  prepared  in  the  following  manner: 

Metric  Old  form 

•Alcohol 408  Qra.  40  o*.  av.  350  gr. 

Distilled  Water 500  Gm.  60  o«.  av. 

Mix  them. 

When  alcohol  and  water  are  mixed  together,  a  rise  in  temperature 
and  a  contraction  in  volume  take  place.  In  small  operations  the 
contraction  is  generally  disregarded;  in  larger  operations  the  loss  is 
very  apparent.  If  55  gallons  of  alcohol  are  mixed  with  45  gallons  of 
water,  the  product  will  not  be  100  gallons  of  diluted  alcohol,  but 
only  96K  gallons,  showing  a  loss  of  2>$4  gallons.  United  States  Proof 
Spirit  differs  from  diluted  alcohol  and  is  stronger;  it  contains  50  per 
cent,  (or,  more  exactly,  49.5)  by  weight  of  absolute  alcohol.1 

Specific  Qravlty. — Diluted  Alcohol  has  a  specific  gravity  of  from  0.935  to  0.937  at 
15.56°  C.  (60°  F.),  theU.  B.  Government  standard  temperature  for  alcohol,  and  from 
0.930  to  0.932  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  responds  to  the  reactions  and  tests  under  Alcohol, 
allowance  being  made  for  the  difference  in  strength  and  the  presence  of  water  and  the 
boiling  point  being  omitted.* 


1  If  spirits  have  a  specific  gravity  lighter  than  0.920  (that  of  proof  spirit)  they  are  said  to  be 
above  proof,  if  heavier,  below  proof,  and  the  percentage  of  water  or  of  alcohol,  of  the  specific  gravity 
of  0.825,  necessary  to  be  added  to  any  sample  of  spirit  to  bring  it  to  the  standard  of  proof  spirit, 
indicates  the  number  of  degrees  the  given  sample  is  above  or  below  proof. 

Thus,  if  100  volumes  of  a  spirit  requires  10  volumes  of  water  to  reduce  it  to  proof  spirit,  it  is 
said  to  be  "  10  over  proof."  If,  on  the  other  hand,  100  volumes  of  a  spirit  require  10  volumes 
of  alcohol  of  0.825  specific  gravity  to  raise  it  to  proof,  it  is  said  to  be  "  10  under  proof." 

'The  U.  8.  P.  VIII  gave  the  following  Rules  for  making  an  alcohol  of  any  required  lower 
percentage  from  an  alcohol  of  any  given  higher  percentage:  I.  By  Voi.rvF,.  —  Designate  the 
volume  percentage  of  the  stronger  alcohol  by  V,  and  thrit  01  'he  wenker  alcohol  by  r. 

Rule — Mix  r  volumes  of  the  hi  ranger  alcohol  with  distilled  water  to  ninki-  V  volumes  of  product. 
Allow  the  mixture  to  ■tend  until  full  contraction  has  taken  place,  and  until  it  has  cooled,  then 
make  up  the  deficiency  in  the  V  volumes  by  ndding  more  distilled  water. 

Example. — An  alcohol  >  f  SO  p^r  cent,  by  volume  is  to  be  made  from  an  alcohol  of  94.9  per 
cent,  by  volume. — Take  80  volumes  of  the  94.9  per  cent,  alcohol,  and  add  enough  distilled  water 
to  produce  04.0  volumes 

II.  Mr  W'F.trjirT— Designate  the  weight-percentage  of  the  stronger  alcohol  by  IF,  and  that  of 
the  wrnker  lloohol  t>v  W. 

Rule.  —  Mix  ic  parts  by  weight  of  the  stronger  alcohol  with  distilled  water  to  make  IF  parts 
by  weirrht  of  product. 

Example. —  An  alcohol  of  50  per  cent,  bv  weight  is  to  be  made  from  an  alcohol  of  92.3  per  cent, 
by  weight.— Take  50  pnrts  by  weight  of  the  92.3  per  cent,  alcohol,  and  add  enough  distilled 
water  to  produce  92.3  parts  by  weight. 
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Uses. — Diluted  alcohol  is  used  as  a  menstruum  in  making  tinctures, 
fluidextracts,  extracts,  etc.  Its  properties  have  been  already  fully 
described  in  connection  with  the  various  preparations.  Its  value 
consists  not  only  in  antiseptic  properties,  but  also  in  its  possessing 
the  solvent  powers  of  both  water  and  alcohol. 

Denatured  Alcohol.— An  act  of  Congress  of  June  7, 1906,  authorized 
the  withdrawal  of  alcohol  from  bond,  without  the  payment  of  the 
internal  revenue  tax,  for  certain  clearly  defined  uses  in  the  industries 
and  arts,  provided  such  alcohol  had  been  mixed,  under  the  prescribed 
conditions,  with  denaturing  substances  which  render  it  unfit  for 
beverage  purposes  (see  page  119). 

Subsequent  acts  of  Congress  have  increased  the  number  of  methods 
for  denaturing  and  the  uses  to  which  the  product  maybe  applied, so 
that  ether  and  chloroform  are  now  made  from  suitably  denatured 
alcohol  and  one  of  the  authorized  denaturing  processes  consists  of  the 
U.  S.  P.  formulas  for  tincture  of  iodine  and  liniment  of  soft  soap. 
The  actual  denaturing  may  be  conducted  only  under  Government 
supervision  in  specially  licensed  establishments. 

The  U.  S.  P.  IX  has  provided  alcohol  tables  which  are  useful  to  the 
pharmacist  in  determining  the  alcoholic  per  cent,  of  unknown  liquids 
Since  the  Food  and  Drugs  Act  requires  a  statement  of  the  alcoholic 
per  cent,  of  pharmaceuticals  it  is  often  necessary  to  determine  this 
factor.  By  using  the  distillation  method  for  alcoholic  determination 
(see  Chapter  LXII)  and  then  referring  the  specific  gravity  of  the 
liquid  to  the  tables  on  the  following  pages,  the  actual  per  cent,  of  al- 
cohol present  in  the  liquid  may  readily  be  determined. 

It  is  evident  that  when  percentage  by  volume  is  specified,  the  liquids  should  be  measured,  and 
when  percentage  by  weight  is  used,  the  liquids  in  all  cases  should  be  weighed.  The  alcohol  table 
gives  the  various  percentages  both  by  weight  and  by  volume,  and  an  examination  will  show  clearly 
that  there  is  considerable  difference  between  weight  and  volume  percentage.  When  alcohol 
is  sold  by  per  cent,  valuation,  unscrupulous  dealers  sometimes  take  advantage  of  the  unwary 
when  the  buyer  does  not  specify  whether  he  wants  "per  cent,  by  volume"  or  per  cent,  by  weight. 
It  is  much  more  satisfactory  in  buying  alcohol  to  indicate  clearly  the  strength  that  is  wanted 
by  inserting  the  specific  gravity  at  the  official  temperature.  Thus,  an  order  for  "Alcohol,  sp.  gr. 
0.816  at  15.50°  C.  (60°  F.),"  cannot  be  susceptible  of  two  meanings. 

Pile's  Rules  for  Diluting  Alcohol. — 1.  To  reduce  alcohol  to  any  required  strength.  To  as 
many  parts  of  the  given  alcohol  as  are  indicated  by  the  percentage  required,  add  sufficient  water 
to  make  the  number  of  parts  of  the  mixture  equal  to  the  percentage  of  the  given  alcohol.  Example: 
It  is  desired  to  make  an  alcohol  of  30  per  cent,  from  one  of  95  per  cent.  Take  30  fluidounces 
of  the  alcohol  and  add  a  sufficient  amount  of  water  to  make  95  fluidounces. 

2.  To  make  any  required  quantity  of  any  percentage.  As  the  percentage  of  the  alcohol  given 
is  to  that  of  the  alcohol  required,  so  is  the  quantity  desired  to  the  quantity  of  the  alcohol  to  be 
taken.  And  to  this  quantity  of  alcohol  sufficient  water  must  be  added  to  make  up  the  required 
quantity.  Example:  It  is  desired  to  make  80  fluidounces  of  75  per  cent,  alcohol  from  that  of 
95  per  cent.  As  95  :  75  :  :  80  :  63  jV  This  represents  the  number  of  fluidounces  of  95  per  cent, 
alcohol  that  is  to  be  made  up  to  80  fluidounces  by  the  addition  of  water. 

By  these  rules  no  allowance  is  made  for  any  subsequent  contraction,  and  a  mixture  after  being 
made  should  be  allowed  to  stand  for  a  short  time  for  such  contraction  to  take  place,  when  a  final 
amount  of  water  is  to  be  added  to  make  up  the  full  measure. 
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Alcoholometric  Table 

Temperature  15.56°  C. 


Percentage  bt  Volume 

Percentage  bt 

fc  ■ 

Weight 

Corre- 

Sp. gr. 

Corr.  t 

Corre- 

Sp. gr. 

Corr.  f 

Per» 

sponding 

app.* 

of  sp.  gr. 

Frac- 

Per 

sponding 

app.* 

of  sp.  gr. 
for 

Frac- 

cent. 

per 

in  air 

for 

tional  X 

cent. 

per 

in  air 

tional  t 

vol. 

cent. 

15.56° 

barometer 

per  cent. 

wt. 

cent. 

15.56° 

barometer 

per 

wt. 

15.56° 

(100  mm.) 

vol. 

15.56° 

(100  mm.) 

cent. 

go 

0.000 

1.00000 

0.000000 

0.0667 

0 

0.000 

1.00000 

0.000000 

0.0532 

1 

0.795 

0.99850 

0.000000 

0.0680 

1 

1.257 

0.99812 

0.000000 

0.0543 

2 

1.593 

0.99703 

0.000000 

0.0690 

2 

2.510 

0.99628 

0.000000 

0.0565 

3 

2.392 

0.99558 

0.000001 

0.0714 

3 

3.758 

0.99451 

0.000001 

0.0588 

4 

3.194 

0.99418 

0.000001 

0.0730 

4 

5.002 

0.99281 

0.000001 

0.0610 

5 

3.998 

0.99281 

0.000001 

0.0746 

5 

6.243 

0.99117 

0.000001 

0.0641 

6 

4.804 

0.99149 

0.000001 

0.0781 

6 

7.479 

0.98961 

0.000001 

0.0671 

7 

5.612 

0.99021 

0.000001 

0.0813 

7 

8.712 

0.98812 

0.000002 

0.0680 

8 

6.422 

0.98898 

0.000002 

0.0833 

8 

9.943 

0.98665 

0.000002 

0.0700 

9 

7.234 

0.98778 

0.000002 

0.0840 

9 

11.169 

0.98523 

0.000002 

0.0719 

10 

8.047 

0.98659 

0.000002 

0.0855 

10 

12.393 

0.98384 

0.000002 

0.0746 

11 

8.862 

0.98542 

0.000002 

0.0877 

11 

13.613 

0.98351 

0.000003 

0.0769 

12 

9.679 

0.98428 

0.000002 

0.0901 

12 

14.832 

0.98120 

0.000003 

0.0775 

13 

10.497 

0.98317 

0.000003 

0.0917 

13 

16.047 

0.97991 

0.000003 

0.0800 

14 

11.317 

0.98208 

0.000003 

0.0943 

14 

17.259 

0.97866 

0.000003 

0.0820 

|  15 

12.138 

0.98102 

0.000003 

0.0943 

15 

18.469 

0.97744 

0.000004 

0.0840 

16 

12.961 

0.97996 

0.000003 

0.0962 

16 

19.676 

0.9A325 

0.000004 

0.0833 

17 

13.786 

0.97892 

0.000003 

0.0990 

17 

20.880 

0.97505 

0.000004 

0.0826 

18 

14.612 

0.97791 

0.000004 

0.1000 

18 

22.081 

0.97384 

0.000004 

0.0813 

19 

15.440 

0.97691 

0.000004 

0.1020 

19 

23.278 

0.97261 

0.000004 

0.0806 

20 

16.269 

0.97593 

0.000004 

0.1000 

20 

24.472 

0.97137 

0.000005 

0.0794 

21 

17.100 

0.97493 

0.000004 

0.0990 

21 

25.662 

0.97011 

0.000005 

0.0781 

22 

17.933 

0.97392 

0.000004 

0.0980 

22 

26.849 

0.96883 

0.000005 

0.0769 

23 

18.768 

0.97290 

0.000004 

0.0962 

23 

28.032 

0.96753 

0.000005 

0.0752 

24 

19.604 

0.97186 

0.000005 

0.0952 

24 

29.210 

0.96620 

0.000005 

0.0740 

25 

20.443 

0.97081 

0.000005 

0.0943 

25 

30.3S8 

0.96485 

0.000006 

0.0719 

26 

21.285 

0.96974 

0.000005 

0.0926 

26 

31.555 

0.96346 

0.000006 

0.0694 

27 

22.127 

0.96866 

0.000005 

0.0909 

27 

32.719 

0.96202 

0.000006 

0.0667 

28 

22.973 

0.96756 

0.000005 

0.0893 

28 

33.879 

0.96052 

0.000006 

0.0649 

29 

23.820 

0.96644 

0.000005 

0.0877 

29 

35.033 

0.95898 

0.000007 

0.0633 

30 

24.670 

0.96530 

0.000005 

0.0862 

30 

36.i81 

0.95740 

0.000007 

0.0613 

*  Barometer  760  mm.    Air  one-half  saturated  with  moisture. 

[|  If  temperature  of  observation  is  above  15.56°  C,  look  for  percentage  correc- 
tion in  the  following  table. 

t  Correction  subtractive  if  barometer  is  above,  additive  if  below,  760  mm.  II 
barometer  readings  arc  in  inches  reduce  to  millimeters  by  multiplying  by  25.4. 

}  Corresponding  with  a  difference  in  specific  gravity  of  0.0001. 

§The  figures  on  this  line  across  the  page  are  for  fractional  percentages  below  1. 

Note:  The  figures  of  these  Alcoholometric  Tables  are  based  on  tables  issued 
by  the  U.  S.  Bureau  of  Standards. 
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Percentage  bt  Volume 

Percentage  bt  Weight 

Corre- 

Sp. gr. 

Corr. 

Corre- 

Sp. gr. 

Corr. 

Frac- 
tional 

Per 

sponding 

app. 

of  sp.  gr.   1     Frac- 

Per 

sponding 

app. 

of  sp.  gr. 

cent 

per 

in  air 

for         1    tional 

cent. 

per 

in  air 

for 

vol. 

cent. 

15.56° 

barometer  per  cent. 

wt. 

cent. 

15.56° 

barometer 

per 

wt. 

15.56° 

(100  mm.) 

vol. 

15.56° 

(100  mm.) 

cent. 

31 

25.524 

0.96414 

0.000006 

0.0820 

31 

37.323 

0.95577 

0.000007 

0.0595 

32 

26.382 

0.96292 

0.000006 

0.0787 

32 

38.459 

0.95409 

.  0.000007 

0.0578 

33 

27.242 

0.96165 

0.000006 

0.0775 

33 

39.590 

0.95236 

0.000007 

0.0565 

34 

28.104 

0.96036 

0.000006 

0.0752 

34 

40.716 

0.95059 

0.000008 

0.0556 

35 

28.971 

0.95903 

0.000006 

0.0725 

35 

41.832 

0.94879 

0.000008 

0.0646 

36 

29.842 

0.95765 

0.000007 

0.0704 

36 

42.944 

0.94696 

0.000008 

0.0538 

37 

30.717 

0.95623 

0.000007 

0.0685 

37 

44.050 

0.94509 

0.000009 

0.0521 

38 

31.596 

0.95477 

0.000007 

0.0668 

38 

45.149 

0.94317 

0.000009 

0.0515 

39 

32.478 

0.95326 

0.000007 

0.0649 

39 

46.242 

0.94123 

0.000009   0.0508 

40 

33.364 

0.95172 

0.000007 

0.0633 

40 

47.328 

0.93926 

0.000010  j  0.0498 

41 

34.254 

0.95014 

0.000008 

0.0617 

41 

48.407 

0.93725 

0.000010    0.0488 

42 

35.150 

0.94852 

0.000008 

0.0600 

42 

49.480 

0.93520 

0.000010 

0.0485 

43 

36.050 

0.94687 

0.000008 

0.0588 

43 

50.545 

0.93312 

0.000011 

0.0476 

44 

36.955 

0.94517 

0.000009 

0.0578 

44 

51.605 

0.93102 

0.000011 

0.0474 

45 

37.865 

0.94344 

0.000009 

0.0565 

45 

52.658 

0.92891 

0.000011 

0.0469 

46 

38.778 

0.94167 

0.000009 

0.0552 

46 

53.705 

0.92678 

0.000012 

0.0467 

47 

39.697 

0.93986 

0.000009 

0.0541 

47 

54.746 

0.92464 

0.000012 

0.0461 

48 

40.622 

0.93801 

0.000010 

0.0526 

48 

55.780 

0.92247 

0.000012  1 0D461 

49 

41.551 

0.93611 

0.000010 

0.0518 

49 

56.808 

0.92030 

0.000013  i  0.0457 

50 

42.487 

0.93418 

0.000010 

0.0510 

50 

57.830 

0.91811 

0.000013    0.0455 

51 

43.428 

0.93222 

0.000011 

0.0503 

51 

58.844 

0.91591 

0.000013  , 0.0446 

52 

44.374 

0.93023 

0.000011 

0.0498 

52 

59.851 

0.91367 

0.000014  '  0.0444 

53 

45.326 

0.92822 

0.000011 

0.0488 

53 

60.854 

0.91142 

0.000014   0.0444 

54 

46.283 

0.92617 

0.000012 

0.0483 

54 

61.850 

0.90917 

0.000014  1 0.0442 

55 

47.245 

0.92410 

0.000012 

0.0478 

55 

62.837 

0.90691 

0.000015 

0.0441 

56 

48.214 

0.92201 

0.000012 

0.0474 

56 

63.820 

0.90464 

0.000015 

0.0441 

57 

49.187 

0.91990 

0.000013 

0.0463 

57 

64.798 

0.90237 

0.000015 

0.0441 

68 

50.167 

0.91774 

0.000013 

0.0457 

58 

65.768 

0.90010 

0.000016 

0.0437 

59 

51.154 

0.91555 

0.000013 

0.0452 

59 

66.732 

0.89781 

0.000016 

0.0435 

60 

52.147 

0.91334 

0.000014 

0.0446 

60 

67.690 

0.89551 

0.000016 

0.0433 

61 

53.146 

0.91110 

0.000014 

0.0439 

61 

68.641 

0.89320 

0.000017 

0.0431 

62 

54.152 

0.90882 

0.000014 

0.0437 

62 

69.586 

O.S'.MKS 

0.000017 

0.0431 

63 

55.165 

0.90653 

0.000015 

0.0435 

63 

70.523 

0.ss.s5»i 

0.000017 

0.0427 

64 

56.184 

0.90423 

0.000015 

0.0429 

64 

71.455 

O.SX023 

0.000018 

0.0426 

65 

57.208 

0.90190 

0.000015 

0.0426 

65 

72.3S0 

0.88388 

0.000018 

0.0426 

66 

58.241 

0.89955 

0.000016 

0.0420 

66 

73.299 

0.88153 

0.000019 

0.0426 

67 

59.279 

0.89717 

0.000016 

0.0410 

67 

74.211 

0.87918 

0.000019 

0.0426 

68 

60.325 

0.89477 

0.000016 

0.0408 

68 

75.117 

0.s7»is3 

0.000019 

0.0422 

69 

61.379     0.89232 

0.000017 

0.0407 

69 

76.016 

0.87446 

0.000020    Dl>122 

70 

62.441     0.88986 

0.000017 

0.0403 

70 

76.909 

0.87206 

0.000020    0.0418 

67 
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DERIVATIVES  OF  SUGARS 
Alcoholometric  Table — Continued 


Percentage  bt  Volume 

Percentage  bt  Weight 

Corre- 

Sp. gr. 

Corr. 

Corre- 

Sp. gr. 

Corr. 

Per 

sponding 

app. 

of  ep.  gr. 

Frac- 

Per 

sponding 

app. 

Of  Sp.  gT. 

Frac- 
tional 

cent. 

per 

in  air 

for 

tional 

cent. 

per 

in  air 

for 

vol. 

cent. 

15.56° 

barometer 

per  cent. 

wt. 

cent. 

15.56° 

barometer 

per 

wt. 

15.56° 

(100  mm.) 

vol. 

15.56° 

(100  mm.) 

cent. 

71 

63.511 

0.88738 

0.000018 

0.0395 

71 

77.794 

0.86970 

0.000021 

0.0417 

72 

64.588 

0.88485 

0.000018 

0.0392 

72 

78.672 

0.86730 

0.000021 

0.0417 

73 

65.674 

0.88230 

0.000019 

0.0389 

73 

79.544 

0.86490 

0.000021 

0.0417 

74 

66.768 

0.87973 

0.000019 

0.0385 

74 

80.410 

0.86250 

0.000022 

0.0413 

75 

67.870 

0.87713 

0.000019 

0.0380 

75 

81.269 

0.86008 

0.000022 

0.0413 

76 

68.982 

0.87450 

0.000020 

0.0376 

76 

82.121 

0.85766 

0.000022 

0.0413 

77 

70.102 

0.87184 

0.000020 

0.0370 

77 

82.967 

0.85524 

0.000023 

0.0412 

78 

71.234 

0.86914 

0.000021 

0.0365 

78 

83.805 

0.85281 

0.000023 

0.0403 

79 

72.375 

0.86640 

0.000021 

0.0362 

79 

84.636 

0.85033 

0.000024 

0.0408 

80 

73.526 

0.86364 

0.000021 

0.0357 

80 

85.459 

0.84788 

0.000024 

0.0403 

81 

74.686 

0.86084 

0.000022 

0.0352 

81 

86.275 

0.84540 

0.000024 

0.0402 

82 

75.858 

0.85800 

0.000022 

0.0350 

82 

87.083 

0.84291 

0.000025 

0.0402 

83 

77.039 

0.85514 

0.000023 

0.0344 

83 

87.885 

0.84042 

0.000025 

0.0398 

84 

78.233 

0.85223 

0.000023 

0.0337 

84 

88.678 

0.83791 

0.000025 

0.0394 

85 

79.441 

0.84926 

0.000024 

0.0331 

85 

89.464 

0.83537 

0.000026 

0.0392 

86 

80.662 

0.84624 

0.000024 

0.0326 

86 

90.240 

0.83282 

0.000026 

0.0391 

87 

81.897 

0.84317 

0.000025 

0.0322 

87 

91.008 

0.83026 

0.000027 

0.0386 

88 

83.144 

0.84006 

0.000025 

0.0314 

88 

91.766 

0.82767 

0.000027 

0.0377 

89 

84.408 

0.83688 

0.000026 

0.0307 

89 

92.517 

0.82502 

0.000028 

0.0380 

90 

85.689 

0.83362 

0.000026 

0.0300 

90 

93.254 

0.82239 

0.000028 

0.0372 

91 

86.989 

0.83029 

0.000027 

0.0291 

91 

93.982 

0.81970 

0.000028 

0.0367 

92 

88.310 

0.82685 

0.000027 

0.0282 

92 

94.700 

0.81697 

0.000029 

0.0362 

93 

89.652 

0.82330 

0.000028 

0.0272 

93 

95.407 

0.81421 

0.000029 

0.0358 

94 

91.025 

0.81963 

0.000028 

0.0262 

94 

96.103 

0.81142 

0.000030 

0.0353 

95 

92.423 

0.81581 

0.000029 

0.0252 

95 

96.787 

0.80S59 

0.000030 

0.0348 

96 

93.851 

0.81184 

0.000030 

0.0240 

96 

97.457 

0.80572 

0.000030 

0.0342 

97 

95.315 

0.80769 

0.000030 

0.0229 

97 

98.117 

0.802S0 

0.000031 

0.0334 

98 

96.820 

0.80333 

0.000031 

0.0214 

98 

98.759 

0.79981 

0.000031 

0.0328 

99 

98.381 

0.79865 

0.000031 

0.0200 

99 

99.386 

0.79676 

0.000032 

0.0322 

100 

100.000 

0.79365 

0.000032 

100 

100.000 

0.79365 

0.000032 
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Temperature  Corrections 

For  volume  per  cent,  of  Alcohol  by  the  foregoing  Alcoholometric  Table 


Observed  Per  cent. — 

Alcohol  by  volume 

Temp. 

C. 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

14 

15.56° 

Subtract  from 

observed  Per  cent,  of  Alcohol 

1G 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.07 

008 

17 

0.14 

0.14 

0.16 

0.16 

0.16 

0.17 

0.17 

0.19 

0.20 

0.21 

0.24 

0.29 

18 

0.25 

0.25 

0.27 

0.27 

0.27 

0.29 

0.31 

0.33 

0.35 

0.37 

0.42 

0.49 

19 

0.36 

0.36 

0.38 

0.39 

0.40 

0.43 

0.45 

0.48 

0.51 

0.54 

0.61 

0.69 

20 

0.48 

0.48 

0.50 

0.52 

0.54 

0.57 

0.60 

0.64 

0.67 

0.71 

0.80 

0.91 

21 

0.60 

0.61 

0.63 

0.65 

0.68 

0.71 

0.75 

0.80 

0.84 

0.89 

0.99 

1.12 

22 

0.73 

0.75 

0.77 

0.79 

0.83 

0.86 

0.91 

0.97 

1.02 

1.07 

1.19 

1.35 

23 

0.86 

0.89 

0.91 

0.94 

0.98 

1.02 

1.08 

1.14 

1.20 

1.26 

1.40 

1.58 

24 

1.00 

1.04 

1.06 

1.10 

1.14 

1.20 

1.25 

1.32 

1.38 

1.45 

1.61 

1.81 

25 

1.19 

1.22 

1.26 

1.30 

1.36 

1.41 

1.49 

1.57 

1.65 

1.82 

2.04 

26 

1.35 

1.38 

1.43 

1.47 

1.54 

1.60 

1.68 

1.76 

1.85 

2.04 

2.28 

27 

1.52 

1.55 

1.61 

1.65 

1.73 

1.79 

1.88 

1.96 

2.06 

2.27 

2.52 

28 

1.69 

1.73 

1.78 

1.84 

1.91 

1.99 

2.08 

2.17 

2.28 

2.50 

2.76 

29 

1.87 

1.91 

1.96 

2.03 

2.10 

2.19 

2.28 

2.38 

2.50 

2.73 

3.00 

30 

2.09 

2.15 

2.22 

2.30 

2.39 

2.49 

2.60 

2.72 

2.97 

3.25 

31 

2.27 

2.34 

2.41 

2.50 

2.60 

2.70 

2.82 

2.95 

3.21 

3.51 

32 

2.45 

2.54 

2.61 

2.71 

2.82 

2.92 

3.05 

3.18 

3.46 

3.77 

33 

2.63 

2.74 

2.81 

2.92 

3.04 

3.15 

3.28 

3.42 

3.71 

4.03 

34 

2.82 

2.95 

3.02 

3.14 

3.27 

3.39 

3.52 

3.66 

3.96 

4.29 

35 

3.16 

3.24 

3.36 

3.49 

3.63 

3.76 

3.91 

4.22 

4.55 

Obse 

rved  Pe 

r  cent.- 

-Alcoho 

1  by  vol 

ume 

Temp. 

C. 

15.56° 

16 

18 

20 

22 

24 

26 

23 

30 

32 

34 

37 

40 

Subtra 

ct  from 

observe 

d  Per  c 

jnt.  of  A 

ilcohol 

16 

0.10 

0.12 

0.13 

0.14 

0.15 

0.16 

0.17 

0.18 

0.19 

0.19 

0.19 

0.18 

17 

0.33 

0.38 

0.42 

0.46 

0.50 

0.54 

0.57 

0.59 

0.60 

0.60 

0.59 

0.58 

18 

0.56 

0.65 

0.73 

0.79 

0.84 

0.89 

0.95 

0.99 

1.00 

1.01 

1.00 

0.98 

19 

0.80 

0.91 

1.02 

1.11 

1.19 

1.27 

1.33 

1.39 

1.40 

1.41 

1.41 

1.39 

20 

1.04 

1.18 

1.32 

1.44 

1.54 

1.64 

1.72 

1.79 

1.81 

1.82 

1.81 

1.79 

21 

1.28 

1.45 

1.61 

1.76 

1.88 

2.00 

2.10 

2.18 

2.21 

2.22 

2.22 

2.19 

22 

1.53 

1.73 

1.91 

2.07 

2.21 

2.35 

2.47 

2.57 

2.60 

2.63 

2.63 

2.59 

23 

1.78 

2.00 

2.21 

2.39 

2.55 

2.71 

2.84 

2.95 

3.00 

3.03 

3.03 

3.00 

24 

2.04 

2.28 

2.51 

2.71 

2.88 

3.06 

3.21 

3.34 

3.40 

3.44 

3.44 

3.40 

25 

2.29 

2.56 

2.81 

3.03 

3.22 

3.41 

3.58 

3.73 

3.80 

3.S4 

3.85 

3.80 

26 

2.55 

2.83 

3.11 

3.35 

3.56 

3.77 

3.95 

4.11 

4.20 

4.25 

4.26 

4.21 

27 

2  80 

3.11 

3.41 

3.68 

3.91 

4.13 

4.32 

4.50 

4.59 

4.C.5 

4.(17 

4.62 

28 

3.06 

3.38 

3.71 

4.00 

4.25 

4.49 

4.70 

4.88 

4.99 

5.05 

5.07 

5.02 

29 

3.32 

3.66 

4.01 

4.33 

4.60 

4.85 

5.06 

5.26 

5.38 

5.46 

5. 18 

5.43 

30 

3.58 

3.94 

4.31 

4.65 

4.94 

5.21 

5.43 

5.64 

5.77 

5,86 

5.89 

5.S4 

31 

3.85 

4.22 

4.61 

4.97 

5.28 

5.56 

5.80 

6.01 

6.16 

6.26 

6.29 

6.24 

32 

4.12 

4.51 

4.92 

5.30 

5.62 

5.91 

6.16 

6.39 

6.54 

6.65 

6.70 

6.65 

33 

4.40 

4.80 

5.22 

5.62 

5.95 

6.26 

6.50 

6.76 

6.92 

7.04 

7.10 

7.05 

34 

4.67 

5.09 

5.54 

5.94 

6.29 

6.62 

6.90 

7.13 

7.30 

7.44 

7.51 

7.46 

35 

4.94 

5.39 

5.86 

6.27 

6.63 

6.97 

7.26 

7.50 

7.67 

7.83 

7.91 

7.S6 
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Temperature  Corrections — Continued 
For  volume  per  cent,  of  Alcohol  by  the  foregoing  Alcoholometric  Table 


Observed  Per  cent.- 

—Alcohol  by  vo 

ume 

Temp. 

C. 

16.56° 

43 

46 

49 

52 

55 

58 

61 

64 

67 

70 

72 

7fl 

Subtract  from  observed  Per  cent,  of  Alcohol 

16 

0.18 

0.18 

0.17 

0.17 

0.16 

0.16 

0.16 

0.16 

0.16 

0.15 

0.15 

0.14 

17 

0.57 

0.56 

0.55 

0.53 

0.52 

0.51 

0.50 

0.49 

0.48 

0.47 

0.46 

0.45 

18 

0.97 

0.95 

0.93 

0.90 

0.88 

0.86 

0.85 

0.83 

0.82 

0.80 

0.79 

0.76 

19 

1.37 

1.34 

1.30 

1.27 

1.25 

1.22 

1.19 

1.17 

1.14 

1.12 

1.11 

1.08 

20 

1.76 

1.72 

1.68 

1.64 

1.61 

1.57 

1.54 

1.51 

1.48 

1.45 

1.42 

1.39 

21 

2.15 

2.11 

2.06 

2.02 

1.98 

1.94 

1.90 

1.85 

1.82 

1.79 

1.75 

1.70 

22 

2.55 

2.50 

2.44 

2.39 

2.34 

2.29 

2.24 

2.20 

2.16 

2.12 

2.07 

2.02 

23 

2.94 

2.89 

2.82 

2.76 

2.71 

2.66 

2.60 

2.55 

2.50 

2.46 

2.39 

2.33 

24 

3.34 

3.28 

3.21 

3.14 

3.07 

3.01 

2.95 

2.90 

2.84 

2.79 

2.72 

2.65 

25 

3.74 

3.67 

3.60 

3.52 

3.44 

3.37 

3.31 

3.24 

3.18 

3.13 

3.05 

2.97 

26 

4.14 

4.07 

3.98 

3.89 

3.81 

3.74 

3.67 

3.59 

3.53 

3.47 

3.38 

3.29 

27 

4.55 

4.47 

4.37 

4.27 

4.18 

4.10 

4.02 

3.95 

3.87 

3.80 

3.71 

3.62 

28 

4.95 

4.86 

4.76 

4.65 

4.56 

4.48 

4.39 

4.31 

4.22 

4.14 

4.04 

3.95 

29 

5.35 

5.26 

5.15 

5.04 

4.93 

4.84 

4.75 

4.66 

4.57 

4.48 

4.38 

4.27 

30 

5.75 

5.66 

5.53 

5.41 

5.30 

5.20 

5.11 

5.01 

4.91 

4.82 

4.71 

4.59 

31 

6.15 

6.06 

5.92 

5.79 

5.67 

5.57 

5.48 

5.37 

5.27 

5.17 

5.05 

4.93 

32 

6.56 

6.46 

6.32 

6.19 

6.05 

5.95 

5.84 

5.73 

5.62 

5.51 

5.39 

5.26 

33 

6.96 

6.85 

6.72 

6.57 

6.43 

6.32 

6.20 

6.09 

5.97 

5.86 

5.73 

5.59 

34 

7.36 

7.25 

7.12 

6.96 

6.81 

6.69 

6.56 

6.44 

6.32 

6.21 

6.07 

5.92 

35 

7.76 

7.65 

7.51 

7.35 

7.19 

7.06 

6.93 

6.80 

6.68 

6.56 

6.41 

6.25 

Obs 

erved  Per  cent.- 

— Alcohc 

1  by  vo 

ume 

Temp. 

C. 

16.56° 

79 

82 

84 

86 

88 

90 

92 

94 

96 
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/ETHER.     U.S.     Ether 

A  liquid  containing  not  less  than  95.5  per  cent,  nor  more  than  97.5 
per  cent,  of  ethyl  oxide  [(C2H5)20  =  74.08],  the  remainder  consisting  of 
alcohol  containing  a  little  water.  Preserve  it  in  partially  filled,  well- 
closed  containers,  in  a  cool  place,  remote  from  fire,  and  protected  from 
daylight. 

When  ether  is  to  be  used  for  anesthesia  it  is  to  be  dispensed  only  in 
small,  well-closed  containers  and  is  not  to  be  used  for  this  purpose  if 
the  container  has  been  opened  longer  than  twenty-four  hours. 

But  one  ether  is  now  official,  in  place  of  the  two  in  the  U.  S.  P. 
1880,  known  as  ^Ether  and  ^Ether  Fortior;  the  old  iEther,  sp.  gr.  0.750, 
was  dropped  altogether,  the  name  ^Ether  being  now  applied  to  what 
was  formerly  known  as  ^Ether  Fortior,  or  "stronger  ether." 

Preparation. — The  Pharmacopoeia  of  1870  contained  a  process  for 
the  preparation  of  Ether.  It  was  rarely  or  never  used,  because  this 
is  one  of  the  liquids  which  cannot  be  safely  or  profitably  made  upon 
the  small  scale  with  the  usual  facilities  afforded  by  the  pharmacist's 
laboratory.  Ether  is  made  by  acting  on  alcohol  with  sulphuric  acid 
between  the  temperatures  of  130°  and  137.7°  C.  (266°  and  280°  F.). 
The  sulphuric  acid  is  not  consumed  in  the  process,  but  is  regenerated, 
so  that  the  making  of  ether  is  continuous.  This  will  be  understood 
when  the  reactions  are  explained.  Ether  is  the  oxide  of  the  monad 
radical  ethyl,  C2H5.  Alcohol,  as  has  been  already  stated,  is  the  hy- 
droxide, C2H5OH;  now, 

C2H5OH >  H2S04  =  C2H5HS04  +  H20 

Alcohol  Sulphuric         Ethylsulphuric         Water 

Acid  Acid 

then 
C2H5HS04  +  C2H5OH  =  (C2H5)20  -h  H2SO« 

Ethyl  sulphuric  Alcohol  Ether  Sulphuric 

Acid  Acid 

Formerly  it  was  believed  that  the  sulphuric  acid  acted  by  catalysis, 
and  that  it  dehydrated  the  alcohol  through  its  affinity  for  water;  but, 
the  presence  of  ethylsulphuric  acid,  which  was  formed  during  the 
process,  having  been  proved,  this  simple  theory  had  to  be  abandoned. 

It  is  now  made  from  tax-free,  specially  denatured  alcohol,  and  ether 
is  consequently  greatly  reduced  in  price  and  may  be  used  economically 
in  the  preparation  of  the  oleoresins  where  it  has  again  replaced  acetone 
in  the  U.  S.  P. 

Official  Description.— A  transparent,  colorless,  mobile  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  characteristic  odor,  and  a  burning  ami  sweetish 
taste.  The  color  of  light  blue  litmus  paper,  moistened  with  water,  is  nut  changed  to 
red  when  the  paper  is  immersed  in  Ether  for  ten  minutes. 

Solubility. — It  is  soluble  in  about  12  linns  its  volume  of  water  at  26°  ('.  (77°  F.). 
with  slight  contraction  of  volume.  Miscible  with  alcohol,  chloroform,  petroleum  henzin, 
benzene,  or  fixed  or  volatile  oils. 

Specific  Oravity.— 0.7bi  to  0.716  at  25°  C.  (77°  F.). 

Tests  for  Identity.— Boiling  point :   about  35a  < '.  ('.to0  P.). 

Ether  is  highly  volatile  and  inflammable.  Its  vapor  when  mixed  with  air  and  ignited 
may  explode  violently.  It  is  slowly  oxidized  by  the  action  of  air,  moisture,  and  sun- 
light with  the  formation  of  peroxides. 

Impurities  and  Tests  for  Impurities.— The  moist  residue  left  on  the  spontaneous 
evaporation  of  30  mils  of  Ether  from  a  shallow  dish  is  odorless  and  neither  reddens  nor 
bleaches  blue  litmus  paper.  Dried  at  100°  C.  (212°  F.).  this  residue  does  not  exceed 
0.001  Gm. 
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Pour  10  mils  of  Ether  in  portions  upon  clean,  odorless  blotting  paper  and  allow  it  to 
svaporate  spontaneously.  No  foreign  odor  is  perceptible  when  the  last  traces  of  Ether 
leave  the  paper. 

Aldehyde.— Shake  10  mils  of  Ether  occasionally  during  one  hour  with  1  mil  of 
potassium  hydroxide  T.S.  in  a  glass-stoppered  container,  protected  from  light;  no  color 
is  developed  in  either  liquid. 

Peroxides. — Shake  10  mils  of  Ether  occasionally  during  one  hour  with  1  mil  of  a 
freshly  made  solution  of  cadmium  and  potassium  iodide  (1  in  10),  in  a  glass-stoppered 
cylinder  previously  rinsed  with  the  Ether  under  examination  and  protected  from  light; 
no  color  develops  in  either  liquid. 

U.  S.  P.  Preparations. — Collodium,  Oleoresina  Aspidii;  Oleoresina  Capsici; 
Oleoresina  Petroselini;  Oleoresina  Piperis;  Oleoresina  Zingiberis;  Pilulae  Ferri 
Iodidi;  Pilulae  Phosphori;  Spiritus  Athens. 

N.  F.  Preparations. — Mistura  Chloroformi  et  Morphina>  Composita;  Oleoresina 
Lupulini;  Oleum  /Ethereum;  Oleum  Phosphoratum;  Spiritus  ^Etheris  Compositirs; 
Tinctura  Ferri  Chloridi  ^Etherea;  Ethereal  tinctures. 

Uses. — Ether  is  used  principally  as  an  anaesthetic,  and,  notwith- 
standing the  many  efforts  made  to  supplant  it,  continues  to  be  the 
best  agent  yet  discovered  for  producing  insensibility  to  pain  in  sur- 
gical operations.  It  is  also  used  as  a  solvent.  It  dissolves  iodine  and 
bromine  freely,  and  sulphur  and  phosphorus  sparingly.  Its  power 
to  dissolve  corrosive  sublimate  makes  it  a  useful  agent  in  the  manipu- 
lations for  detecting  that  poison.  It  is  also  a  solvent  of  volatile  and 
fixed  oils,  many  resins  and  balsams,  tannic  acid,  caoutchouc,  and 
most  of  the  alkaloids. 

Ether  should  be  kept  in  well-stoppered  bottles,  or  in  soldered  tins, 
in  a  cool  place  remote  from  lights  and  fire.  Especial  care  should  be 
observed  in  pouring  ether  from  one  vessel  to  another  by  gas  light. 
The  vapor  is  heavy — two  and  a  half  times  as  heavy  as  air — and  it 
will  at  once  take  fire  with  explosive  force  on  contact  with  flame. 


Preparations  of  the  Esters  of  the  Ethyl  and  Amyl  Series 

OLEUM  /ETHEREUM.  N.  F.      Ethereal  Oil 
[01.  /Ether.] 

A  volatile  liquid  consisting  of  equal  volumes  of  heavy  oil  of  wine 
and  ether. 

Metric  Old  form 

Alcohol 1 000  milg  2  pints 

Sulphuric  Acid 1 000  mils  2  pints 

Distilled  Water 25  mils  384  min. 

Ether,  a  sufficient  quantity. 

Add  the  sulphuric  acid  slowly  to  the  alcohol,  mix  them  thoroughly, 
and  allow  the  mixture  to  stand,  in  a  closed  flask,  for  twenty-four  hours, 
or  until  the  liquid  is  clear;  then  pour  the  clear  liquid  into  a  tabulated 
retort  of  such  capacity  that  the  mixture  shall  nearly  fill  it.  Insert  a 
thermometer  through  the  tubulure,  so  that  the  bull)  shall  he  deeply 
immersed  in  the  liquid,  and,  having  connected  tin-  retort  with  a  well- 
cooled  condenser,  and  also  having  connected  a  bent  glass  tube  with  the 
receiver  lor  conducting  the  uncondensed  gasee  into  water,  distil,  by 
means  of  a  sand  bath,  at  a  temperature  between  150°  and  100°  C. 
(302°-320°  P.)i  Until  oily  drops  cease  to  come  over,  or  until  a  black 
froth,  which  forms  on  the  surface,  begins  to  rise  in  the  retort.    Sepa- 
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rate  the  yellow,  ethereal  liquid  from  the  distillate,  and  expose  it  to  the 
air  for  twenty-four  hours,  in  a  shallow  dish.  Then  transfer  it  to  a  wet 
filter,  and,  when  the  aqueous  portion  has  drained  off,  wash  the  oil 
which  is  left  on  the  filter  with  the  distilled  water,  which  must  be  as 
cold  as  possible.  When  this  also  has  drained  off,  transfer  the  oil  to  a 
graduated  measure,  and  add  to  it  an  equal  volume  of  ether.  Pre- 
serve the  product  in  small,  glass-stoppered  bottles,  in  a  cool  place. 

Official  Description. — A  transparent,  nearly  colorless,  volatile  liquid. 
Odor,  Taste,  and  Reaction. — It  has  a  peculiar,  aromatic,  ethereal  odor,  and  a  pungent, 
refreshing,  bitter  taste;  neutral  to  dry  litmus  paper. 
Specific  Gravity.— About  0.905  at  25°  C.  (77°  F.). 

Esters,  as  already  explained,  are  produced  by  the  action  of  acids 
on  alcohols  (page  1050).    Ethereal  oil  is  a  mixture  of  esters. 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  there 
are  formed  toward  the  close  of  the  distillation  heavy  oil  of  wine, 
sulphurous  acid,  defiant  gas,  and  empyreumatic  products.  The 
product  of  the  distillation  is  generally  in  two  layers,  one  consisting 
of  water  holding  sulphurous  acid  in  solution,  and  the  other,  of  ether 
containing  the  heavy  oil  of  wine.  After  separation,  the  latter  liquid 
is  exposed  for  twenty-four  hours  to  the  air,  in  order  to  dissipate  the 
ether  by  evaporation,  and  the  oil  which  is  left  is  washed  with  water 
to  deprive  it  of  all  traces  of  sulphurous  acid. 

In  the  early  stage  of  the  distillation  of  a  mixture  of  sulphuric  acid 
and  alcohol,  ethylsulphuric  acid,  C2H5HS04,  is  formed.  During  its 
progress,  this  is  decomposed  so  as  to  yield  ether.  When,  however, 
the  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  the  ethyl- 
sulphuric  acid  is  decomposed  so  as  to  form  a  small  quantity  of  the 
heavy  oil  of  wine.  This  is  a  mixture  of  ethyl  sulphate,  (C2H5)2S04, 
ethyl  sulphite,  (C2H5)2S03  (the  sulphurous  acid  having  been  formed 
by  reduction  of  sulphuric  acid),  with  polymeric  forms  of  ethylene,  C2H4. 

Uses. — Ethereal  oil  is  used  solely  as  an  ingredient  in  compound 
spirit  of  ether,  but  commercial  Hoffmann's  anodyne  (see  page  391)  is 
usually  bought  by  the  pharmacist  and  substituted  for  this  preparation. 
It  differs  from  the  official  liquid  in  containing  variable  proportions  of 
light  and  heavy  oil  of  wine,  ether,  and  alcohol.  It  is  obtained  as  a 
supplementary  product  by  the  manufacturing  chemist. 

During  the  rectification  of  crude  ether,  the  distillation  is  continued 
as  long  as  ether  of  the  proper  specific  gravity  comes  over;  after  which 
the  receiver  is  changed,  and  an  additional  distillate  is  obtained,  con- 
sisting of  ether  and  alcohol  impregnated  with  a  little  ethereal  oil.  It 
is  this  second  distillate,  variously  modified  by  the  addition  of  alcohol, 
ether,  or  water,  so  as  to  make  it  conform  in  taste,  smell,  opalescence, 
etc.,  to  a  standard  preparation  kept  by  the  manufacturer,  that  is 
sold  as  Hoffmann's  anodyne. 

The  expensiveness  of  the  ethereal  oil  is  alleged  to  be  the  cause  of 
this  substitution.  The  cheap  commercial  liquid  may  be  kiumji  by 
adding  it  to  water;  it  usually  mixes  without  causing  milkiness.  The 
official  compound  spirit  of  ether  produces  a  slight  opalescence  when 
forty  drops  are  added  to  a  pint  of  water,  and  the  peculiar  odor  of 
ethereal  oil  is  distinctly  noticed;  but  castor  oil  is  sometimes  added  by 
dishonest  manufacturers  to  circumvent  this  test.    This  fraud  may  be 
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detected  by  mixing  equal  parts  of  the  suspected  liquid  and  water,  and 
collecting  the  oil  which  separates  on  a  piece  of  filtering  paper  and 
exposing  it  to  heat.  A  permanent  greasy  stain  indicates  a  fixed  oil, 
while  an  ethereal  oil  stain  "disappears  on  heating. 

SPIRITUS  /ETHERIS  NITROS1.     U.  S.    Spirit  of  Nitrous  Ether. 
[Sp.  /Eth.  Nitros. — Sweet  Spirit  of  Nitre] 

An  alcoholic  solution  of  ethyl  nitrite  [C2H5N02  =  75.05],  containing 
not  less  than  3.5  per  cent,  nor  more  than  4.5  per  cent,  of  C2H5N02. 

The  object  of  the  official  process,  which  will  be  found  on  pages  385  and 
386,  is  to  form  ethyl  nitrite,  an  ester  produced  by  substituting  the  acid 
radical  for  the  hydrogen  of  the  hydroxyl  in  the  alcohol.  This  is  then 
preserved  from  decomposition  by  the  addition  of  sufficient  alcohol. 

The  U.  S.  P.  process  differs  from  formerly  official  methods  for  obtain- 
ing the  nitrous  radical.  The  use  of  nitric  acid  was  abandoned  in  the 
-1890  process,  and  sodium  nitrate  introduced,  so  as  to  avoid  the  pro- 
duction of  aldehyde,  and  to  furnish  a  more  easily  controlled  process 
than  the  one  previously  employed.  In  the  Eighth  Decennial  Revis- 
ion of  the  U.  S.  P.,  the  earlier  distillation  process  was  supplanted  by 
the  simple  "cold"  method  of  separating  the  two  immiscible  liquids, 
after  the  reaction  (which  has  been  carried  out  in  a  cooled  flask)  is 
complete.  This  process  is  retained  in  the  U.  S.  P.  IX.  The  ethyl 
nitrite  is  washed,  freed  from  water,  and  then  diluted  with  the  required 
amount  of  alcohol.  The  sulphuric  acid  decomposes  the  sodium  nitrite, 
the  nitrous  radical,  combining  with  the  ethyl  of  the  alcohol  to  form 
ethyl  nitrite.  The  dilution  of  the  sulphuric  acid  and  the  use  of  a  solu- 
tion of  sodium  nitrite  prevent  too  rapid  action.  Experience  with  the 
new  process  has  demonstrated  its  advantages  for  use  on  a  small  scale. 

2C2H5.OH  +  2NaN02  +H2S04  =  2C2H5N02  +  Na2S04  +  2H20 

Alcohol  Sodium  Sulphuric  Ethyl  Nitrite  Sodium  Water 

Nitrite  Acid  Sulphate 

Pure  ethyl  nitrite  is  pale  yellow,  has  the  smell  of  apples,  boils  at  18°  C. 
(64.4°  F.),  and  has  the  specific  gravity  0.900  at  15.56°  C.  (60°  F.).  The 
density  of  its"  vapor  is  2.627.  Litmus  is  not  affected  by  it.  It  is  solu- 
ble in  forty-eight  parts  of  water,  and  in  all  proportions  in  alcohol  or 
rectified  spirit.  It  is  highly  inflammable,  and  burns  with  a  white  flame 
without  residue.  Mixed  with  an  alcoholic  solution  of  potassium  hy- 
droxide it  becomes  dark  brown,  showing  the  presence  of  aldehyde. 
When  kept,  it  becomes  acid  in  a  short  time,  as  shown  by  litmus,  and 
nitric  oxide  is  given  off,  which  often  causes  the  bursting  of  the  bottle. 
Its  tendency  to  become  acid  is  rendered  greater  by  the  action  of  the 
air,  and  depends  on  the  absorption  of  oxygen  by  the  aldehyde  which 
is  converted  into  acetic  acid.  These  facts  show  the  necessity  of  pre- 
serving the  spirit  in  small,  well-stoppered,  dark  amber-colored  bottles, 
in  a  cool  and  dark  place,  remote  from  fires,  as  required  by  the 
Pharmacopoeia,  and,  in  warm  weather,  of  cooling  the  stock  bottle 
thoroughly  before  opening  it.  The  pharmacist  should  abandon  the 
custom  of  keeping  the  solution  in  the  reguhir  glass-stoppered  shop 
bottle,  partially  filled  and  exposed  to  heat  and  light.  This  need  not 
be  a  hardship,  however,  as  the  spirit  maybe  placed  in  suitable  small 
bottles,  as  soon  as  prepared,  and  be  ready  for  dispensing  or  sale  with- 
out further  handling. 
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Spirit  of  nitrous  ether  is  frequently  prepared  by  mixing  pure  ethyl 
nitrite  directly  with  the  specified  volume  of  alcohol,  the  ethyl  nitrite 
being  bought  in  hermetically  sealed  tubes  holding  just  sufficient  ethyl 
nitrite  for  one  pint  of  the  official  spirit.  These  tubes  should  be  a\  oil- 
cooled,  and  the  narrow  neck  plunged  beneath  the  alcohol,  before 
opening.  It  is  well  to  wrap  the  tube  in  a  towel  before  carrying  out 
this  operation,  as  the  tubes  have  been  known  to  explode  violently. 

The  U.  S.  P.  IX  describes  spirit  of  nitrous  ether  as  follows: 

Official  Description. — A  clear,  mobile,  volatile,  and  inflammable  liquid  of  a  pale 
yellow  or  faintly  greenish-yellow  tint. 

Odor,  Taste,  and  Reaction. — It  has  a  fragrant,  ethereal,  and  pungent  odor  free  from 
acridity,  and  a  sharp,  burning  taste.     When  freshly  prepared,  or  even  after  being  kept 
for  some  time  with  but  little  exposure  to  light  and  air,  it  is  neutral  to  dry  litmus  < 
When  long  kept  or  after  having  been  exposed  to  light  and  air,  it  acquires  an  arid  reaction. 
Effervescence  must  not  result  when  a  crystal  of  potassium  bicarbonate  is  added. 

Specific  Gravity.— Not  above  0.823  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Immerse  a  test  tube  half  filled  with  the  Spirit  in  a  water  bath 
heated  to  65°  C.  (149°  F.)  until  it  has  acrjuired  that  temperature;  the  Spirit  distinctly 
boils  upon  the  addition  of  a  few  small  pieces  of  broken  glass. 

Impurities  and  Tests  for  Impurities. — Aldehyde. — Mix  10  mils  of  the  Spirit  with  5 
mils  of  potassium  hydroxide  T.S.,  previously  diluted  with  5  mils  of  distilled  water;  the 
mixture  assumes  a  yellow  color  which  does  not  turn  decidedly  brown  within  twelve  hours. 

Assay. — Transfer  about  40  mils  of  Spirit  of  Nitrous  Ether,  which  has  been  previously 
shaken  with  0.5  Gm.  of  powdered  potassium  bicarbonate,  to  a  tared,  100-mil  measuring- 
flask,  and  weigh  it  accurately.  Add  sufficient  alcohol  to  bring  the  volume  to  exactly 
100  mils  and  mix  thoroughly.  Introduce  into  a  nitrometer  (see  U.  S.  P.,  Gaaometric 
Estimations,  Chapter  LXII)  exactly  10  mils  of  the  alcoholic  solution,  follow  it  by  10 
mils  of  potassium  iodide  T.S.,  and  afterwards  by  5  mils  of  diluted  sulphuric  acid.  When 
the  volume  of  gas  has  become  constant  (within  thirty  to  sixty  minutes),  note  the  volume 
of  gas  collected.  Multiply  this  volume  in  mils  by  0.307,  and  divide  the  product  by  one- 
tenth  of  the  weight  in  grammes  of  the  Spirit  of  Nitrous  Ether  taken.  At  standard 
temperature  and  pressure,  the  quotient  represents  the  percentage  of  ethyl  nitrite  in 
the  liquid.  The  temperature  correction  is  one-third  of  1  per  cent,  of  the  total  percentage 
just  found  for  each  degree,  additive  if  temperature  is  below,  subtractive  if  above,  25°  C. 
(77°  F.).  The  barometric  correction  is  four-thirtieths  of  1  per  cent,  of  the  total  per- 
centage just  found  for  each  mm.,  additive  if  above,  subtractive  if  below,  700  mm. 

Spirit  of  nitrous  ether  is  never  quite  free  from  aldehyde,  and,  if 
made  by  distillation  and  the  heat  too  long  continued,  it  is  apt  to  con- 
tain a  good  deal  of  this  liquid,  which  afterwards  becomes  acetic  acid 
by  absorbing  oxygen.  The  change  goes  on  rapidly  if  the  preparation 
be  insecurely  kept.  Aldehyde,  if  in  considerable  proportion,  may  be 
detected  by  imparting  a  pungent  odor  and  acrid  flavor,  and  by  the 
preparation  assuming  a  brown  tint  on  the  addition  of  a  weak  solution 
of  potassium  hydroxide,  owing  to  the  formation  of  aldehyde  resin. 
The  official  potassium  hydroxide  test,  with  the  best  specimens,  pro- 
duces a  straw-yellow  tint  within  twelve  hours. 

Specific  gravity  cannot  be  relied  upon  as  a  test  of  the  quantity  of 
ethyl  nitrite  present,  because  both  it  and  water  are  heavier  specifically 
than  the  diluting  liquid,  alcohol.  The  specific  gravitv  of  alcohol  being 
0.809  at  25°  C.  (77°  F.),  and  that  of  spirit  of  nitrous  ether  0.823  a1 
C.  (77°  F.),  it  follows  that  the  heavier  specific  gravity  of  the  latter 
should  be  caused  by  the  addition  of  ethyl  nitrite,  sp.  gr.  0.900  at 
15.56°  C.  (60°  F.)j  but  the  specific  gravity  may  be  increased  and  the 
product  cheapened  by  substituting  water  (sp.  gr.  1.000),  or  by  usin^ 
alcohol  of  the  specific  gravity  0.823,  and  this  is  a  common  practice 
with  adulterators. 

The  nitrometer  test  is  regarded  as  the  only  reliable  one  to  determine 
the  quantity  of  ethyl  nitrite  in  this  spirit,  and  the  very  practical  appa- 
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ratus  shown  in  Fig.  447  has  been  devised  by  Dr.  Squibb  for  the  use  of 
pharmacists  who  do  not  possess  a  nitrometer.  This  consists  of  a  small 
glass  funnel,  a  section  of  rubber  tubing,  spring  pinchcock,  straight 
glass  tube,  one  tube  bent  twice  at  right  angles,  not  over  -j^-inch  bore, 
a  cork  with  two  holes  for  the  tubes,  a  three-ounce  vial,  and  some 
wooden  blocks.  In  using  this  for  testing,  the  bottle  is  filled  with 
mercury  nearly  to  the  lip.  The  cork  holding  the  tubes  is  then  pushed 
into  the  bottle,  which  causes  the  mercury  to  flow  into  the  tube;  the 
cork  is  now  coated  with  melted  paraffin  to  prevent  leakage,  and  the 
funnel  connected  with  the  upright  tube  and  the  pinchcock  closed, 
then  about  20  minims  of  mercury  are  poured  into  the  funnel  and 
cautiously  allowed  to  flow  into  the  vial  by  slowly  opening  the  pinch- 


Fig.  447 
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rock  until  the  bent  tube  is  nearly  filled  with  mercury.  There  must, 
of  course,  be  do  leakage  in  the  apparatus.  One  fl.  dr.  (about  48.7 
grains)  of  spirit  <>f  nitrous  ether  is  measured  into  the  funnel  and 
allowed  to  flow  int<>  the  vial,  followed  by  162  minima  of  potassium 
iodide  T.8.  (see  official  test,  above),  and  then  162  minims  of  normal 
sulphuric  acid  V.S.  and  the  pinchcock  tightly  closed.    As  these  liquids 


DERIVATIVES  OF  SUGARS  1067 

are  added  to  the  mercury  in  the  bottle  they  displace  an  amount  of 
mercury  equal  to  their  own  volume  (384  minims; ,  and  this  must  be 
deducted  from  the  total  amount  of  mercury  in  the  receiving  vessel 
after  the  reaction  is  over,  to  obtain  the  volume  which  has  been  dis- 
placed by  the  generated  gas.  The  reaction  soon  begins,  but  it  should 
be  allowed  to  continue  for  at  least  ten  minutes  before  reading  the 
result.  When  the  reaction  is  over,  the  receiving  measure  may  be 
taken  away  and  the  quantity  of  mercury  read  off;  the  mercury  re- 
maining in  the  tube  runs  back  into  the  bottle  as  it  should.  If  the 
measure  of  mercury,  in  minims,  displaced  by  the  gas,  be  multiplied 
by  0.307  and  the  product  divided  by  the  48.7  grains  of  spirit  of  nitrous 
ether  originally  taken,  the  result  will  be  the  percentage  of  ethyl  nitrite 
in  the  sample  tested. 

(It  should  be  understood  that  this  method  yields  only  approximately 
correct  results;  whenever  possible  the  official  assay  should  be  fol- 
lowed.) 

Uses. — Spirit  of  nitrous  ether  is  a  valuable  diaphoretic  and  diuretic. 
The  dose  is  thirty  minims  to  one  nuidrachm  (2  to  4  mils). 

yETHYLIS  CHLORIDUM.  U.S.    Ethyl  Chloride 
[>£thyl.  Chlor.] 

Monochlorethane  [C2H5C1  or  CH3CH2C1  =  64.50].  Preserve  it  in 
hermetically  sealed  containers,  in  a  cool  place,  remote  from  fire,  and 
protected  from  light. 

Preparation. — Ethyl  chloride  may  be  made  by  distilling  a  mixture 
of  equal  measures  of  concentrated  hydrochloric  acid  and  alcohol,  pass- 
ing the  vapor  through  a  wash  bottle  to  separate  water,  and  finally 
condensing  the  vapor  with  the  aid  of  ice  or  snow  surrounding  the 
receiver. 

Official  Description. — When  liberated  at  ordinary  room  temperature  from  its  sealed 
container  Ethyl  Chloride  vaporizes  at  once;  the  gas  is  very  inflammable,  and  must  not  be 
used  in  proximity  to  fire.  At  low  temperatures  or  under  pressure  Ethyl  Chloride  is  a 
colorless,  mobile,  very  volatile  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  characteristic,  ethereal  odor,  and  a  burning  taste. 

Solubility. — It  is  slightly  soluble  in  water,  freely  soluble  in  alcohol  and  in  ether. 

Specific  Gravity.— About  0.921  at  0°  C.  (32°  F.). 

Ethyl  Chloride  boils  between  12°  and  13°  C.  (53.6°-55.4°  F.). 

Tests  for  Identity. — It  burns  with  a  smoky,  greenish  flame,  with  the  production  of 
hydrogen  chloride. 

Impurities  and  Tests  for  Impurities. — Hydrochloric  Acid. — Dissolve  about  1  mil  of 
Ethyl  Chloride  in  20  mils  of  alcohol,  both  previously  cooled  to  the  temperature  of 
melting  ice,  and  add  a  few  drops  of  silver  nitrate  T.S. ;  no  turbidity  is  produced  at  once. 

Alcohol. — Shake  10  mils  of  Ethyl  Chloride  with  10  mils  of  distilled  water,  both  pre- 
viously cooled  to  the  temperature  of  melting  ice,  and  allow  the  supernatant  stratum  of 
Ethyl  Chloride  to  evaporate  spontaneously.  The  residual  liquid  is  neutral  to  litmus, 
and  on  adding  to  it  a  few  drops  of  potassium  dichromate  T.S..  followed  by  pome  diluted 
sulphuric  acid,  and  boiling  the  mixture,  no  odor  of  aldehyde  is  developed,  and  no  greenish 
or  purplish  color  is  produced  in  the  liquid. 

On  the  spontaneous  evaporation  of  5  mils  of  Ethyl  Chloride,  no  foreign  odor  is  notice- 
able while  the  last  portions  evaporate  and  no  weighable  residue  remains. 

Uses. — Ethyl  chloride  is  used  as  a  local  anesthetic  by  freezing; 
its  great  volatility  requires  special  methods  for  dispensing;  hermeti- 
cally sealed  tubes  are  used,  so  made  that  when  the  end  is  broken  off, 
or  the  metallic  orifice  opened,  and  the  tube  held  in  the  hand,  the  expan- 
sion drives  the  liquid  out  in  a  fine  stream  which  is  directed  against  the 
part  to  be  anaesthetized. 
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yETHYLIS  CARBAMAS.  U.  S.     Ethyl  Carbamate 
[/Ethyl.  Carbarn.] 

The  ethyl  ester  [C3H702N  or  CO(OC2H6)NH2  =  89.07}  of  carbamic 
acid.    Preserve  it  in  well-closed  containers. 

Preparation. — It  is  made  by  acting  upon  urea  nitrate  with  alcohol 
in  excess,  in  closed  vessels  at  a  temperature  of  120°  to  130°  C.  (248° 
to  266°  F.);  ammonia  is  liberated. 

Official  Description. — It  occurs  in  colorless,  columnar  crystals  or  scales. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  cooling,  saline  taste.  Its  aqueous 
solution  (1  in  20)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Ethyl  Carbamate  dissolves  in  0.45  mil  of  water,  0.8  mil  of 
alcohol,  2.5  mils  of  glycerin,  0.9  mil  of  chloroform,  1.5  mils  of  ether,  and  in  32  mils  of 
olive  oil,  at  25°  C.  (77°  F.). 

Tests  for  Identity.— Ethyl  Carbamate  melts  between  48°  and  60°  C.  (118.4°  and 
122°  F.). 

Add  1  Gm.  of  Ethyl  Carbamate  to  5  mils  of  sulphuric  acid  and  heat  it  gently;  decom- 
position follows  with  the  evolution  of  carbon  dioxide  (alcohol  and  acid  ammonium 
6ulphate  remain  in  solution). 

Heat  1  Gm.  of  Ethyl  Carbamate  with  5  mils  of  concentrated  potassium  hydroxide 
solution;  ammonia  gas  is  given  off,  recognizable  by  its  odor. 

Dissolve  about  0.5  Gm.  of  Ethyl  Carbamate  in  5  mils  of  distilled  water  with  about 
1  Gm.  of  dry  sodium  carbonate  and  about  0.01  Gm.  of  iodine,  and  warm  the  solution; 
yellow  crystals  of  iodoform  separate  on  cooling. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Ethyl  Carbamate; 
not  more  than  0.05  per  cent,  of  ash  remains. 

Urea. — Dissolve  about  2  Gm.  of  Ethyl  Carbamate  in  2  mils  of  distilled  water  and  add 
5  mils  of  nitric  acid  to  the  solution;  no  white  precipitate  is  produced. 

Chloride. — Not  more  than  slight  opalescence  results  from  the  addition  of  a  few  drops 
of  silver  nitrate  T.S.  to  10  mils  of  an  aqueous  solution  of  Ethyl  Carbamate  (1  in  20). 

Nitrate. — Mix  2  mils  of  the  aqueous  solution  (1  in  20)  with  1  mil  of  ferrous  sulphate 
T.S.  and  pour  the  mixture  upon  2  mils  of  sulphuric  acid,  so  as  to  form  a  separate  layer; 
no  red  or  brown  zone  appears. 

Uses. — Ethyl  carbamate  or  urethane  is  used  as  an  hypnotic  in  doses 
of  fifteen  grains  (1  Gm.). 


SULPHONMETHANUM.  U.  S.     Sulphonmethane 

[Sulphonmeth. — Sulphonal] 

Diethylsulphonedimethylmethane  [C7Hi6S204or  (CH3)2C(S02CaH6)a 
=  228.27].     Preserve  it  in  well-closed  containers. 

Preparation. — Sulphonmethane  or  Sulphonal  may  be  made  by 
agitating  mercaptol,  obtained  by  the  condensation  of  acetone  with 
ethylmercaptan,  with  a  5  per  cent,  solution  of  potassium  permanganate 
until  the  color  of  the  solution  remains  unchanged,  thus  showing  that 
the  oxidation  is  completed.  The  crystals  arc  purified  by  redissolving 
in  water  or  alcohol,  and  evaporating  the  solution,  collecting,  and  dry- 
ing the  product. 

Official  Description. — It  occurs  in  colorless,  prismatic  crystals,  or  as  a  crystalline 
pi.v,  der. 

Odor  and  Taste. — Inodorous,  and  nearly  tasteless. 

Solubility. — One  Cm.  «>f  Sulphonmethane  dissolve!  in  365  mils  of  water,  60  mils  of 
alcohol,  1 1  mils  "f  chloroform,  and  in  84  mils  of  ethet  at  25°  C.  (77°  P.);  also  in  10  mils 
of  boiling  water  and  3  mils  of  boiling  alcohol ;  soluble  in  benzene. 

Tests  for  Identity  and  Purity.— It  melts  between  124°  and  126°  C.  (255.2°  and 
268.8"  I    I. 

in  other  respects  it  responds  to  tho  tests  for  identity  and  purity  under  Sulphonethyl- 
melhanum. 

Uses. — Sulphonmethane  is  used  as  an  hypnotic  and  sedative  in 
doses  of  twelve  to  fifteen  grains  (0.75-1  Gm.). 
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SULPHONETHYLMETHANUM.  U.  S.     Sulphonethylmethane 
[Sulphonethylmeth. — Trional] 

Diethylsulphonemethylethylm ethane  [C8Hi8S204  or  (CH3)(C2H6)C 
(S02C2H5)2  =  242.28].    Preserve  it  in  well-closed  containers. 

Preparation. — Sulphonethylmethane  or  Trional  is  made  by  the 
same  process  as  that  employed  in  making  sulphonal  (see  page  1068), 
except  that  in  making  the  mercaptol,  acetone  is  replaced  by  methyl- 
ethylketone,  thus  substituting  an  ethyl  for  a  methyl  group. 

Official  Description. — It  occurs  in  colorless,  lustrous,  crystalline  scales. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  bitter  taste  in  aqueous  solution. 
Its  saturated  aqueous  solution  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Sulphonethylmethane  dissolves  in  200  mils  of  water  at  25°  C. 
(77°  F.) ;  more  soluble  in  boiling  water;  soluble  in  alcohol  or  ether. 

Tests  for  Identity. — It  melts  between  74°  and  70°  C.  (165.2°  and  168.8°  F.) ;  at  a  higher 
temperature  it  is  decomposed  with  the  evolution  of  sulphur  dioxide. 

Heat  about  0.1  Gm.  of  Sulphonethylmethane  with  an  equal  weight  of  powdered 
charcoal  in  a  dry  test  tube;  the  characteristic,  unpleasant  odor  of  mercaptan  is  developed. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Sulphonethyl- 
methane; not  more  than  0.05  per  cent,  of  ash  remains. 

Sulphate. — About  1  Gm.  of  Sulphonethylmethane  dissolved  in  50  mils  of  boiling 
distilled  water  develops  no  odor.    Ten  mil  portions  of  this  solution,  after  cooling  and 
filtering,  when  tested  separately,  show  no  turbidity  at  once  on  the  addition  of  a  few 
drops  of  barium  chloride  T.S. 
i    Chloride. — Or  a  few  drops  of  silver  nitrate  T.S. 

Readily  Oxidizable  Impurities. — Twenty  mils  of  the  cold  filtrate  from  the  preceding 
test  does  not  at  once  decolorize  0.05  mil  of  tenth-normal  potassium  permanganate  V.S. 

Uses. — Sulphonethylmethane  is  used  as  an  hypnotic  and  sedative  in 
doses  of  twelve  to  fifteen  grains  (0.75-1  Gm.). 


AMYLIS   NITRIS.    U.S.      Amyl   Nitrite 
[Amyl.  Nitris] 

A  liquid  containing  not  less  than  80  per  cent,  of  C5HuN02  (117.10) 
(chiefly  iso-amyl  nitrite) .  Preserve  it  in  hermeticalfy  sealed  glass  bulbs, 
or  in  glass-stoppered  vials,  in  a  cool  place,  protected  from  light. 

Preparation. — This  ester  may  be  made  by  acting  on  anryl  alcohol 
with  nitric  acid.  The  latter  is  deoxidized  into  nitrous  acid,  which 
acts  on  amyl  alcohol,  as  shown  in  the  reaction. 

C5HnOH  -f  HN02  =C5HUN02  +  H20 

Amyl  Nitrous  Amyl  Water 

Alcohol  Acid  Nitrite 

Tanner's  process,  which  is  adapted  for  small  operations,  is  as  follows: 
10  fl.  oz.  of  purified  amyl  alcohol  is  introduced  into  a  large  tubulated 
retort  containing  copper  wire,  1  fl.  oz.  of  strong  sulphuric  acid  is  now 
added,  and  then  1  fl.  oz.  of  nitric  acid,  previouslv  diluted  with  an 
equal  bulk  of  water.  It  is  gently  heated  to  63°  C.  (14o.4°  F.).  At 
this  temperature  the  reaction  commences,  and  goes  on  very  quietly 
until  a  bulk  about  equal  to  double  the  quantity  of  nitric  acid  collects 
in  the  receiver.  The  chemical  action  now  ceases,  and  the  tempera- 
ture, which  has  risen  to  near  100°  C.  (212°  F.),  begins  to  fall.  More 
diluted  nitric  acid  is  added,  and  the  process  carried  out  as  before. 
These  additions  are  repeated  until  the  amyl  alcohol  is  exhausted, 
which  is  known  by  the  appearance  of  red  fumes  in  the  retort.  The 
whole  product  is  washed  with  sodium  hydroxide,  to  remove  hydro- 
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cyanic  and  other  acids,  and  rectified  over  potassium  carbonate,  to  free 
it  from  moisture.  The  portion  which  distils  over  between  95°  and 
100°  C.  (203°  and  212°  F.)  is  medicinally  pure  amyl  nitrite. 

Difficulties  are  experienced  in  rectifying  amyl  nitrite  on  account  of 
the  number  of  products  present  having  similar  boiling  points.  If 
strong  nitric  acid  is  used  instead  of  diluted  acid,  explosions  are  almost 
sure  to  occur. 

Official  Description. — A  clear,  yellowish  liquid. 

Odor  and  Taste. — Of  a  peculiar,  ethereal,  fruity  odor  and  a  pungent,  aromatic  taste. 

Solubility. — It  is  almost  insoluble  in  water,  miscible  with  alcohol  or  ether. 

Specific  Gravity.— 0.865  to  0.875  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Amyl  Nitrite  is  very  volatile,  even  at  a  low  temperature,  and  is 
inflammable,  burning  with  a  yellow,  luminous  and  sooty  flame. 

Add  2  mils  of  sulphuric  acid  to  a  mixture  of  2  drops  of  Amyl  Nitrite  and  2  drops  of 
ivater;  amyl  valerate  is  produced,  recognizable  by  its  odor  on  dilution  with  water. 

Add  a  few  drops  of  Amyl  Nitrite  to  a  mixture  of  1  mil  of  ferrous  sulphate  T.S.  and  5 
mils  of  diluted  hydrochloric  acid;  a  greenish-brown  color  is  produced. 

Impurities  and  Tests  for  Impurities. — Free  Acid. — Mix  1  mil  of  normal  potassium 
hydroxide  V.S.  and  10  mils  of  distilled  water  in  a  test  tube  with  a  drop  of  phenol- 
phthalein  T.S.  and  add  6  mils  of  Amyl  Nitrite;  after  inverting  the  tube  a  few  times,  the 
red  tint  of  the  aqueous  layer  is  still  perceptible. 

Aldehyde. — A  mixture  of  1.5  mils  of  silver  nitrate  T  S.  and  1.5  mils  of  alcohol  with  a 
few  drops  of  ammonia  water  does  not  become  brown  or  black  on  adding  1  mil  of  Amyl 
Nitrite  and  gently  heating  the  mixture. 

Assay. — Transfer  about  3  mils  of  Amyl  Nitrite,  which  has  been  previously  shaken 
with  0.5  Gm.  of  potassium  bicarbonate  and  carefully  decanted,  to  a  tared  100-mil  meas- 
uring-flask, containing  about  20  mils  of  alcohol,  and  weigh  it  accurately.  Add  sufficient 
alcohol  to  bring  the  volume  to  exactly  100  mils  and  mix  thoroughly.  Introduce  into  a 
nitrometer  (see  U.  S.  P.,  Test  No.  19,  Chapter  LXI1)  exactly  10  mils  of  the  alcoholic 
solution,  followed  by  10  mils  of  potassium  iodide  T.S.,  and  afterwards  by  5  mils  of  diluted 
sulphuric  acid.  When  the  volume  of  gas  has  become  constant  (within  thirty  to  sixty 
minutes),  note  the  amount  collected,  multiply  this  volume  in  mils  by  4.8  and  divide 
the  product  by  the  original  weight  in  grammes  of  the  Amyl  Nitrite.  At  standard  tem- 
perature and  pressure,  the  quotient  represents  the  percentage  of  Amyl  Nitrite  in  the 
liquid.  The  temperature  correction  is  one-third  of  one  per  cent,  of  the  total  percentage 
just  found  for  each  degree — additive  if  the  temperature  is  below  25°  C.  (77°  F.),  and 
Bubtractive  if  it  is  above  25°  C.  (77°  F.).  The  barometric  correction  is  four-thirtieths  of 
one  per  cent,  of  the  total  percentage  just  found  for  each  millimeter — additive  if  it  is 
above  760  mm.,  and  subtractive  if  it  is  below  760  mm. 

Uses. — Amyl  nitrite  is  a  valuable  remedy.  It  is  exceedingly  vola- 
tile, and  is  much  used  in  asthma,  angina  pectoris,  and  similar  com- 
plaints, by  inhalation.  It  is  a  stimulant,  producing  an  excessive  action 
of  the  heart,  and  may  be  administered  by  dropping  a  .small  quantity 
on  a  handkerchief  and  inhaling  the  vapor,  or  by  crushing  a  glass  pearl 
of  amyl  nitrite  in  the  handkerchief  and  inhaling  the  liquid  which  vola- 
tilizes.   The  official  dose  is  three  minims  (0.2  mil). 


/ETHER   ACETICUS.    N.  F.     Acetic   Ether 

(U.S.P.  VIII) 

[/Eth.   Acet. — Ethyl  Acetate] 

A  liquid  containing  not  less  than  96  per  cent.,  by  volume,  of  CJI803 
or  CH3CO.OC2H5  (88.06),  the  remainder  consisting  of  alcohol  and  a 
little  water.  Preserve  it  in  well-stoppered  bottles,  in  a  cool  place, 
remote  from  fire  :ind  protected  from  light. 

Preparation.  I  lager's  process  may  be  used  for  making  this  ester: 
■1 10  (  fem.  of  official  BUlphuric  acid  are  added  slowly  to  260  ( im.  of  official 
alcohol  contained  in  a  flask,  and  the  mixture  allowed  lost  and  for  two  or 
three  days  to  permit  the  formation  of  ethylsulphurie  acid  ;  then  325  dm. 
of  sodium  acetate,  previously  dried  by  heating  it  at  a  temperature  of 
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130°  C.  (2GG°  F.),  until  its  weight  remains  constant,  are  introduced 
into  a  retort  connected  with  a  well-cooled  receiver;  the  acid  and  alco- 
hol mixture  is  slowly  added,  heat  carefully  applied,  and  the  distilla- 
tion continued  as  long  as  vapors  of  ethyl  acetate  come  over. 

NaC2H302-f-C2H5HS04  =  C2H6C2H302+XaHS04 

Sodium  Ethylsulphuric  Ethyl  Acetate        Acid  Sodium 

Acetate  Acid  Sulphate 

Ethylsulphuric  acid  is  formed  through  the  action  of  the  sulphuric 
acid  and  heat  upon  the  alcohol.  This  is  then  decomposed  by  contact 
with  sodium  acetate,  while  ethyl  acetate  and  acid  sodium  sulphate 
are  produced. 

Official  Description. — A  transparent,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Of  a  fragrant  and  refreshing,  slightly  acetous  odor,  and 
a  peculiar  acetous  and  burning  taste.    It  does  not  immediately  redden  blue  litmus  paper. 

Specific  Gravity.— 0.SS7  to  0.895  at  25°  C.  (77°  F.). 

Solubility. — One  mil  of  Acetic  Ether  is  soluble  in  about  10  mils  of  water  at  25°  C. 
(77°  F.);  miscible  with  alcohol,  ether,  or  fixed  or  volatile  oils. 

Boiling  point:  from  72°  to  77°  C.  (1G1.0°-170.G°  F.). 

Tests  for  Identity. — Acetic  Ether  is  readily  volatilized,  even  at  a  low  temperature. 
It  is  inflammable,  burning  with  a  yellowish  flame  and  an  acetous  odor. 

Impurities  and  Tests  for  Impurities. — No  weighable  residue  remains  on  evaporating 
10  mils  of  Acetic  Ether. 

Butylic  or  Amylic  Derivatives. — Allow  10  mils  of  Acetic  Ether  to  evaporate  spon- 
taneously from  clean,  odorless  blotting  paper;  the  final  odor  does  not  resemble  that  of 
pineapple. 

Readily  Carbonizable  Organic  Impurities. — Pour  carefully  2  mils  of  Acetic  Ether  on 
10  mils  of  sulphuric  acid;  no  dark  ring  is  developed  at  the  point  of  contact  of  the  two 
layers  within  fifteen  minutes. 

Methyl  Alcohol. — Mix  20  mils  of  Acetic  Ether  with  a  solution  of  20  Gm.  of  sodium 
hydroxide  in  50  mils  of  distilled  water,  allow  the  mixture  to  stand,  agitating  occasionally, 
or  heat  it  gently  under  a  reflux  condenser,  until  a  homogeneous  liquid  results,  and  then 
distil  about  25  mils.  This  distillate  complies  with  the  Test  for  absence  of  methyl  alcohol 
under  Alcohol  (see  page  1053). 

Undue  Proportion  of  Alcohol  or  Water. — Shake  25  mils  of  Acetic  Ether  in  a  graduated 
tube,  with  25  mils  of  distilled  water  just  previously  saturated  with  Acetic  Ether;  the 
ethereal  layer  when  separated  measures  not  less  than  24  mils. 

N.  F.  Preparations. — Elixir  Formatum  Compositum ;  Elixir  Gentians?  Glyccrina- 
tum;  Liquor  Ferri  Peptonati;  Liquor  Ferri  Peptonati et  Mangani  Spiritus Odoratus. 

Uses. — Acetic  ether  is  sometimes  employed  as  an  anesthetic.  Its 
odor  is  frequently  noticed  in  old  tinctures  and  extemporaneous 
mixtures  which  have  once  contained  alcohol  and  acetic  acid.  Dose, 
fifteen  minims   (1  mil). 
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QUESTIONS  ON    DERIVATIVES  OF   SUGAR  THROUGH  THE  ACTION 

OF  FERMENTS 

What  is  fermentation,  and  what  is  the  difference  between  fermentation  and  putre- 
faction?   (See  page  1049.) 

What  are  the  two  theories  of  fermentation? 

Into  what  two  classes  may  ferments  be  divided? 

What  are  the  necessary  conditions  to  cause  cane  sugar  to  undergo  vinous  fermenta- 
tion? 

What  is  the  probable  action  of  the  ferment? 

Explain  the  reactions  which  take  place  in  the  conversion  of  cellulin  or  starch,  first, 
into  maltose,  then  into  glucose,  then  into  alcohol,  and  finally  into  acetic  acid. 

What  is  the  most  important  derivatives  of  sugar  by  the  action  of  a  ferment? 

What  are  the  sources  of  the  various  ardent  spirits  of  commerce?  Of  brandy? 
Rum?    Whisky?     Holland  gin?    Common  gin?    Arrack? 

Compressed  yeast — What  is  the  Latin  title?  What  is  yeast?  Describe  its  appear- 
ance, odor,  and  reaction. 

For  what  is  it  used  in  the  N.  F.? 

What  are  ethers?    What  are  compound  ethers? 

Explain  the  reaction  which  occurs  when  alcohol  is  decomposed  by  acetic  acid. 

Whisky — What  was  the  Latin  official  name?    How  is  it  defined? 

How  is  it  obtained,  and  what  are  the  operations  termed  by  which  it  is  obtained 
from  grain? 

Describe  it.    What  is  its  specific  gravity? 

What  is  its  alcoholic  strength? 

How  may  the  following  impurities  be  detected? — More  than  traces  of  fusel  oil 
from  grain;  an  undue  amount  of  solids;  glycerin,  added  sugar,  or  spices;  traces 
of  oak  tannin  from  casks;  an  undue  amount  of  free  acid. 

What  are  its  uses? 

Alcohol — Describe  it  and  give  its  specific  gravity. 

How  much  ethyl  alcohol  does  it  contain? 

Give  its  formula  in  symbols. 

What  are  the  natural  sources  of  alcohol,  and  how  is  it  made? 

How  much  alcohol,  specific  gravity  0.835,  is  obtained  from  good  whisky? 

What  is  its  principal  impurity? 

How  may  it  be  deprived  of  odor? 

What  is  meant  by  absolute  alcohol?    What  is  "dehydrated  alcohol"? 

What  is  the  strongest  alcohol  which  can  be  obtained  by  simple  distillation? 

How  may  it  be  freed  from  water? 

Alcohol  of  what  specific  gravity  may  be  obtained  by  the  use  of  lime? 

Describe  the  appearance,  odor,  and  taste  of  dehydrated  alcohol.  What  is  its 
specific  gravity? 

How  may  an  undue  amount  of  water  be  detected? 

What  is  its  boiling  point,  and  to  what  degree  of  cold  may  it  be  reduced  without 
congealing? 

What  is  alcohol  chemically? 

What  strengths  of  alcohol  are  official? 

What  is  "cologne  spirit"? 

Describe  the  apj>oarance,  odor,  taste,  chemical  reaction,  and  solubility  of  alcohol. 

How  may  it  be  identified? 

How  may  the  following  impurities  be  detected? — Fusel  oil  constituents;  ainyl 
alcohol  or  non-volatile,  carbonizable,  organic  impurities;  aldehyde  or  oak 
tannin;  organic  impurities. 

Describe  the  test  for  tlic  presence  of  methyl  alcohol. 

Why  was  deodorised  alcohol  dropped? 

What  uses  has  alcohol  in  pharmacy? 

What  is  the  composition  of  diluted  alcohol?  How  is  it  prepared?  How  much 
absolute  alcohol  does  it  contain'.'    What  is  its  specific  gravity? 

How  is  it  made? 

How  may  it  he  made  from  alcohol  of  greater  than  the  official  strength? 

If  55  gallons  of  alcohol  be  mixed  with  -15  gallons  of  water,  how  much  will  the  mixture 
measure'.' 

What  is  the  difference  between  diluted  alcohol  and  United  States  proof  spirit? 
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What  is  meant  by  alcohol  being  "above  proof"?  "below  proof"? 

What  is  the  specific  gravity  of  the  latter? 

What  are  the  uses  of  diluted  alcohol? 

What  is  denatured  alcohol? 

Ether — What  is  its  composition? 

Give  the  formula  in  symbols  of  ethyl  oxide? 

How  is  ether  made? 

Describe  the  chemical  reaction  involved. 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  its  specific  gravity?    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Residue;  foreign  odor;  aldehyde; 

peroxides. 
What  are  its  uses? 

What  precautions  are  necessary  in  using  it? 
What  is  ethereal  oil?    What  is  the  Latin  official  name? 
How  is  it  made? 

Give  description  and  specific  gravity. 
What  is  ethyl-sulphuric  acid? 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  what  is  formed? 
What  are  the  physical  properties  of  ethereal  oil? 
What  is  its  use? 

Spirit  of  nitrous  ether — What  is  the  Latin  official  name?    What  is  its  synonym? 
How  much  ethyl  nitrite  should  it  contain? 
Give  formula  in  symbols. 
How  is  it  made? 
How  does  the  U.  S.  P.  IX  process  for  its  preparation  differ  from  that  official  in  the 

U.  S.  P.  1890? 
What  is  the  object  of  this  process? 

How  does  the  Pharmacopoeia  direct  that  it  shall  be  preserved? 
Pure  ethyl  nitrite — What  is  the  specific  gravity? 
Give  odor,  taste,  chemical  reaction. 

By  what  method  is  spirit  of  nitrous  ether  often  prepared  by  the  pharmacist? 
What  precautions  are  necessary  when  using  a  tube  of  ethyl  nitrite? 
Describe  the  official  spirit. 

What  impurity  is  always  present  and  what  change  results  from  its  presence? 
If  in  considerable  proportion,  how  may  it  be  detected? 

Is  its  specific  gravity  a  reliable  test  of  the  amount  of  ethyl  nitrite  present?    Why? 
Describe  the  official  assay  method. 

Describe  the  simplified  assay  method  devised  by  Dr.  Squibb. 
What  are  its  uses  and  the  dose? 
Ethyl  chloride— What  is  the  Latin  title?    Give  the  chemical  name  and  chemical 

formula  in  symbols.    How  may  it  be  prepared?    How  is  this  liquid  preserved, 

and  why  this  precaution?      Describe  its  physical  characteristics,  odor,  taste, 

and  solubility.    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Hydrochloric  acid;  alcohol; 

foreign  odors. 
For  what  is  this  liquid  used  in  medicine? 
Ethyl  carbamate — Give  the  Latin  t  it Ic  and  chemical  formula  in  symbols.    What  is 

this  substance?    How  may  it  be  made? 
Describe  appearance,  odor,  taste,  and  solubility.    What  are  the  tests  for  identity? 
How  may  the  absence  of  urea,  chloride,  and  nil  rate  be  determined? 
By  what  name  is  it  commonlv  known?     For  what  is  it  used  in  medicine?     Give 

the  dose. 
Sulphonmethane — What  is  the  chemical  name?     What  is  the  common  name  by 

which  it  is  known?    How  is  it  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  impurity  of  chlorides,   sulphates,   and  readily  oxidi/ablc  organic 

impurities  be  detected?    For  what  is  it  used  and  what  is  the  dose'.' 
Sulphonethylmethane — Ciive  chemical  name,  chemical  formula  in  symbols,  Latin 

title,  and  common  name.     How  is  it  made'.' 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity  and  impurities. 
For  what  is  it  used  and  what  is  the  dose? 
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Amyl  nitrite — What  is  the  Latin  official  name? 

Give  formula  in  symbols. 

What  per  cent,  of  absolute  amyl  nitrite  should  it  contain? 

How  may  it  be  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Free  acid;  aldehyde;  water. 
What  is  Tanner's  process  for  preparing  it? 
What  is  the  dose? 

For  what  is  it  used  medicinally  and  in  what  form? 
How  is  it  administered? 

Acetic  ether — What  is  the  Latin  official  name  and  the  chemical  name? 
Give  the  formula  in  symbols. 
How  may  it  be  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — Butylic  and  amylic  derivatives; 

undue  amounts  of  water  or  alcohol;  readily  carbonizable  organic  impurities; 

methyl  alcohol. 
What  are  the  use  and  the  dose? 


CHAPTER  LIII 

ALDEHYDE,  ITS  DERIVATIVES  AND  PREPARATIONS 

The  term  aldehyde,  like  the  terms  alcohol  and  ether,  was  formerly 
applied  to  one  compound.  It  is  now  used  to  define  a  class  of  organic 
bodies.  The  word  is  derived  from  the  first  syllables  of  the  term  alco- 
hol dehy  drogen&tum,  which  means  alcohol  from  which  hydrogen  has 
been  abstracted. 

Aldehyde  (acetaldehyde)  has  the  composition  C2H40,  and  is  made 
by  depriving  alcohol,  C2H60,  of  two  hydrogen  atoms.  This  abstrac- 
tion of  hydrogen  may  be  effected  by  acting  on  ethyl  alcohol  with 
oxidizing  agents,  as  sulphuric  acid  and  potassium  dichromate  or  man- 
ganese dioxide,  and  also  in  making  ethyl  nitrite.  By  the  oxidation 
of  aldehydes,  acids  are  formed,  as  in  making  acetic  acid  by  the  beech- 
wood  shavings  process  (see  page  985).  The  addition  of  2H  to  alde- 
hyde, C2H40,  reproduces  alcohol,  C2H60,  while  the  addition  of  O  to 
aldehyde,  CaH40,  produces  acetic  acid,  C2H4O2. 


PARALDEHYDUM.  U.  S.      Paraldehyde 
[Paraldehyd.] 

A  polymer  [(CH3CHO)3=  132.10]  of  acetaldehyde.  Preserve  it  in 
well-closed  containers,  in  a  cool  place,  protected  from  light. 

Preparation. — This  official  liquid  is  a  product  of  the  condensation 
of  three  molecules  of  ethyl,  or  ordinary  aldehyde;  it  may  be  made 
by  treating  ethyl  aldehyde  with  small  quantities  of  either  sulphur 
dioxide,  hydrochloric  acid,  carbonyl  chloride,  or  zinc  chloride;  almost 
complete  conversion  occurs,  and  by  freezing  the  liquid  and  rectifying, 
pure  paraldehyde  is  produced. 

Official  Description. — A  colorless,  transparent  liquid. 

Odor,  Taste,  and  Reaction. — It  has  a  strong,  characteristic,  but  not  unpleasant  or 
pungent  odor,  producing  first  a  burning  and  then  a  cooling  sensation  in  the  mouth. 
It  is  neutral  or  only  slightly  acid  to  moistened  litmus  paper. 

Solubility. — One  mil  of  Paraldehyde  dissolves  in  8  mils  of  water  at  25°  C.  (77°  F.); 
also  in  17  mils  of  boiling  water;  miscible  with  alcohol,  chloroform,  ether,  or  volatile  oils. 

Specific  Oravity.— About  0.990  at  25°  ('.  (77°  F.). 

Tests  for  Identity.— It  boils  between  120°  and  125°  C.  (248°  and  257°  F.). 

Congealing  point:    not  below  0°  C.  (42. S°  F.). 

When  heated  with  a  small  portion  of  sulphuric  acid,  Paraldehyde  is  converted  into 
acetaldehyde,  recognizable  by  its  odor. 

Impurities  and  Testsfor  Impurities.— ImpuriticsDcrhrd  from  Fusel  Oil. — Heat  5  mils 
of  Paraldehyde  on  a  water  bath;  no  disagreeable  odor  is  noticeable  as  the  last  portions 
evaporate  and  not  more  than  0.0025  Gm.  of  residue  remains. 

Amyl  Alcohol. — One  mil  of  Paraldehyde  forms  a  clear  solution  free  from  oily  drops 
with  10  mils  of  distilled  water. 

Sulphuric  Acid.— and  5-mil  portions  of  this  solution,  tested  separately,  when  acidulated 
with  nitric  acid,  yield  no  turbidity  on  the  addition  of  a  few  drops  of  barium  chl(  r: 

Hydrochloric  Acid. — nor  an  opalescence  with  a  few  drops  of  silver  nitrate  T.S. 

Free  Acid.— A  mixture  of  S  mils  of  Paraldehyde  and  8  mils  of  alcohol  with  1  drop  of 
phcnolphthalein  T.S.  acquires  a  pink  color  upon  the  addition  of  0.5  mil  of  norma! 
sium  hydroxide  V.S. 

Acetaldehyde. — Shake  5  mils  of  Paraldehyde  with  5  mils  of  potassium  hydroxide  T.S.; 
the  aqueous  layer  is  not  colored  yellow  or  brown  within  one  hour. 
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Uses. — Paraldehyde  is  an  hypnotic  and  a  sedative.  Owing  to  its 
unpleasant  taste,  it  is  usually  prescribed  in  combination  with  alcoholic 
liquors,  elixirs,  etc.    Dose,  thirty  minims  to  one  fluidrachm  (2  to  4  mils). 


LIQUOR  FORMALDEHYDI.   U.  S.      Solution  of   Formaldehyde 
[Liq.  Formaldehyd.] 

An  aqueous  solution  containing  not  less  than  37  per  cent,  by  weight 
of  CH20  or  H.CHO  (30.02),  with  varying  amounts  of  methyl  alcohol 
to  prevent  polymerization.  Preserve  it  in  a  moderately  warm  place 
protected  from  light. 

Preparation. — This  liquid,  commonly  known  as  Formaldehyde,  is 
made  by  mixing  the  vapor  of  boiling  methyl  alcohol,  which  is  under 
pressure,  with  air  in  proper  quantity,  and  allowing  the  mixed  vapors 
to  pass  over  heated  copper  tubes,  and  then  condensing  the  vapors  by 
passing  them  into  a  copper  tank  provided  with  the  means  for  cooling 
the  temperature  to  0°  C.  (32°  F.).  Sufficient  water  is  added  to  the 
product  to  make  it  contain  37  per  cent,  by  weight  of  absolute  formal- 
dehyde. 

Official  Description. — A  clear,  colorless  or  nearly  colorless  liquid.  Its  vapor  acts  as 
an  irritant  upon  mucous  membrane. 

Odor,  Taste,  and  Reaction. — It  has  a  pungent  odor  and  a  caustic  taste. 

Solubility. — It  is  miscible  with  water  or  alcohol.  On  long  standing,  especially  in  the 
cold,  Solution  of  Formaldehyde  sometimes  loses  its  transparency,  the  cloudiness  being 
due  to  the  separation  of  paraformaldehyde. 

Testsfor  Identity. — Dilute  5  mils  of  Solution  of  Formaldehyde  with  25  mils  of  distilled 
water  and  add  3  mils  of  silver  ammonium  nitrate  T.S.;  metallic  silver  is  produced  either 
in  the  form  of  a  finely  divided  gray  precipitate  or  as  a  bright  metallic  mirror  adhering 
to  the  sides  of  the  test  tube. 

Add  2  drops  of  Solution  of  Formaldehyde  to  5  mils  of  sulphuric  acid  in  which  a  little 
salicylic  acid  has  been  dissolved,  and  warm  the  liquid  very  gently;  a  permanent  deep 
red  color  appears. 

Testsfor  Impurities. — Free  Acids. — Not  more  than  1  mil  of  normal  potassium 
hydroxide  V.S.  is  required  to  neutralize  20  mils  of  Solution  of  Formaldehyde,  to  which 
2  drops  of  phenolphthalein  T.S.  have  been  added. 

Assay. — Transfer  3  mils  of  Solution  of  Formaldehyde  to  a  tared  flask  containing 
10  mils  of  distilled  water,  tightly  stopper  and  weigh  accurately.  Add  to  the  contents 
of  the  flask  50  mils  of  normal  potassium  hydroxide  V.S.,  and  follow  this  immediately 
but  slowly  through  a  small  funnel  with  50  mils  of  solution  of  hydrogen  dioxide  which 
has  previously  been  rendered  neutral  to  litmus  with  potassium  hydroxide.  Now  heat 
the  mixture  cautiously  on  a  water  bath  fol  five  minutes,  shaking  occasionally  during 
this  time;  allow  the  mixture  to  cool,  rinse  the  ftinncl  and  sides  of  the  flask  with  distilled 
water,  and  after  allowing  it  to  stand  thirty  minutes,  titrate  with  normal  sulphuric  acid 
V.S.,  using  litmus  T.S.  as  indicator.  It  shows  not  less  than  37  per  cent,  of  CH2O, 
correction  being  made  for  free  acid  if  present.  Each  mil  of  normal  potassium  hydroxide 
V.S.  corresponds  to  0.03002  Gm.  of  CH2O.  Each  gramme  of  Solution  of  Formaldehyde 
corresponds  to  not  less  than  12.3  mils  of  normal  potassium  hydroxide  V.S. 

Uses. — This  liquid  (sometimes  called  Formalin),  has  been  very 
extensively  used  as  an  antiseptic  and  antiferment,  for  preserving 
milk,  meat,  and,  in  fact,  nearly  every  article  of  food  likely  to  spoil 
through  fermentation,  but  now  National  and  Slate  laws  prohibit  its 
use  in  this  manner.  It  is,  however,  used  for  disinfecting  apartments 
which  have  been  subjected  to  infection  by  spraying  it  on  sheets  hung 
in  the  room,  or  the  vapor  may  be  conducted  into  the  room  from  a 
generator  of  which  there  are  numerous  forms  on  the  market.  It  has 
been  shown  that  the  internal  administration  of  preparations  con- 
taining it  is  not  without  danger. 
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PARAFORMALDEHYDE.  U.S.     Paraformaldehyde 

[  Paraf orm. — Paraform  Trioxymethylene] 

It  contains  not  less  than  95  per  cent,  of  (HCHO)3  (90.05),  a  poly- 
meric form  of  formaldehyde.  Preserve  it  in  well-closed  containers  in  a 
cool  place,  protected  from  light. 

Preparation. — It  is  prepared  by  evaporating  an  aqueous  solution 
of  formaldehyde  until  it  polymerizes  in  white  masses. 

Official  Description. — It  occurs  in  white,  friable  masses,  or  as  a  powder. 

Odor. — It  has  a  slight  odor  of  formaldehyde. 

Solubility. — It  is  slowly  soluble  in  cold  water,  more  readily  soluble  in  hot  water  with 
the  formation  of  formaldehyde;  insoluble  in  alcohol  or  ether;  soluble  in  fixed  alkali 
solutions. 

Tests  for  Identity. — On  heating  it  is  partly  converted  into  formaldehyde  and  partly 
sublimed  unchanged.  A  mixture  of  about  0.01  Gm.  each  of  Paraform aldehyde  and 
morphine  sulphate  and  10  drops  of  sulphuric  acid  assumes  a  violet-red  color,  changing 
to  blue. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Paraformaldehyde; 
not  more  than  0.1  per  cent,  of  ash  remains. 

Shake  about  0.5  Gm.  of  Paraformaldehyde,  finely  powdered,  with  10  mils  of  distilled 
water;  the  latter  remains  neutral  to  litmus. 

Assay. — Mix  about  1  Gm.  of  Paraformaldehyde,  finely  powdered  and  accurately 
weighed,  with  50  mils  of  normal  potassium  hydroxide  V.S.  in  a  250-mil  flask,  and  add 
immediately,  but  slowly,  through  a  small  funnel,  50  mils  of  solution  of  hydrogen  dioxide 
which  has  been  previously  rendered  neutral  to  litmus  with  sodium  hydroxide.  When 
the  reaction  has  ceased  and  the  foam  subsided,  rinse  the  funnel  and  the  sides  of  the  flask 
with  distilled  water,  allow  the  liquid  to  stand  for  half  an  hour  and  then  determine  the 
excess  of  alkali  with  normal  sulphuric  acid  V.S.,  using  litmus  T.S.  as  indicator.  It  shows 
not  less  than  95  per  cent,  of  (HCHO)a.  Each  mil  of  normal  potassium  hydroxide  V.S. 
corresponds  to  0.03002  Gm.  of  (HCHO)3.  Each  gramme  of  Paraformaldehyde  corre- 
sponds to  not  less  than  31.6  mils  of  normal  potassium  hydroxide  V.S. 

Uses. — It  is  an  antiseptic  and  escharotic;  its  internal  use  is  inadvis- 
able since  it  has  produced  serious  results.  The  official  dose  is  eight 
grains  (0.5  Gm.).  It  is  chiefly  used  for  the  generation  of  formaldehyde, 
by  heating  in  an  open  pan,  by  a  direct  flame. 


HEXAMETHYLENAMINA.  U.  S.      Hexamethylenamine 

[  Hexam. — Hexamethylene-tetramine] 

A  condensation  product  of  ammonia  and  formaldehyde,  hexamethyl- 
ene-tetramine  [(CH2)  6N4  =  140. 14].  Preserve  it  in  well-closed  containers. 

Preparation — Made  by  passing  a  current  of  dry  ammonia  gas  over 
warm  trioxymthylene  (paraformaldehyde)  and  purifying  the  product. 

Official  Description. — It  occurs  in  colorless,  lustrous  crystals,  or  as  a  white,  crystalline 
powder. 

Odor  and  Reaction. — Odorless.    Its  aqueous  solution  is  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Hexamethylenamine  dissolves  in  1.5  mils  of  water,  12.5  mils 
of  alcohol  and  in  320  mils  of  ether  at  25°  ('.  (77°  F.) ;  soluble  in  chloroform. 

Tests  for  Identity.— At  about  263°  C.  (505.4°  F.)  it  sublimes  without  melting  and  with 
partial  decomposition,  emitting  a  disagreeable  odor. 

Heat  an  aqueous  solution  (1  in  10)  with  diluted  sulphuric  acid;  it  decomposes  with 
the  liberation  of  formaldehyde  (recognized  by  its  odor  or  by  its  darkening  paper  moistened 
with  silver  ammonium  nitrate  T.S.). 

When  an  aqueous  solution  (1  in  10)  is  heated  with  diluted  sulphuric  acid  and  then 
supersaturated  with  solution  of  sodium  hydroxide,  ammonia  is  liberated. 

Impurities  and  Tests  for  Impurities. — Incinerate  2  Gm.  of  Hexamethylenamine;  not 
more  than  0.05  per  cent,  of  ash  remains. 

Heavy  Metals. — An  aqueous  solution  of  Hexamethylenamine  (1  in  50)  does  not  become 
colored  or  turbid  when  mixed  with  an  equal  volume  of  hydrogen  sulphide  T.S. 

Sulphate. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  Hexaniethylen- 
amine  (1  in  50),  acidulated  with  5  drops  of  nitric  acid,  are  not  rendered  turbid  by  a 
few  drops  of  barium  chloride  T.S. 

Chloride. — nor  more  than  slightly  opalescent  by  a  few  drops  of  silver  nitrate  T.S. 
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Ammonium  Salts. — Add  1  mil  of  alkaline  mercuric  potassium  iodide  T.S.  to  10  mils 
of  an  aqueous  solution  of  Hexaniethylenamine  (1  in  20) ;  no  other  color  is  produced 
than  that  which  results  from  the  addition  of  the  same  amount  of  the  reagent  to  10  mill? 
of  distilled  water. 

Uses. — Hexamethylcnamine  or  urotropine  is  used  as  a  solvent  for 
uric  acid,  and  in  the  treatment  of  urinary  affections.  It  is  given  in 
doses  of  from  four  to  fifteen  grains  (0.25  to  1  Gm.). 

A  tablet  of  Hexamethylenamine  may  be  conveniently  used  as  a 
source  of  heat  at  the  bedside  or  under  other  conditions  where  ordinary 
means  of  heating  are  not  available.  It  may  be  ignited  by  a  burning 
match  and  burns  with  a  practically  smokeless  flame. 

CHLORALUM   HYDRATUM.  U.S.     Hydrated  Chloral 
[Chloral.    Hydrat. — "Chloral  "     Chloral  Hydrate] 

A  compound  of  trichloraldehyde  or  chloral,  with  the  elements  of  one 
molecule  of  water.  It  contains  not  less  than  99.5  per  cent,  of  C2HC130 
+H20  or  CC13.C0H+H20  (165.4).  Preserve  it  in  tightly  stoppered 
bottles,  in  a  cool  place,  protected  from  light. 

Preparation. — This  valuable  compound  is  made  by  passing  dry 
chlorine  gas,  in  a  continuous  stream,  through  absolute  alcohol  for  six 
or  eight  weeks.  The  chlorine  is  led  into  cold  alcohol  at  first,  and 
when  no  more  is  absorbed,  the  alcohol  is  heated  at  first  gently  and 
then  to  60°  C.  (140°  F.).  When  saturated,  the  mixture  formed  is 
agitated  with  sulphuric  acid  at  a  temperature  of  60°  C.  (140°  F.)  for 
several  hours,  during  which  time  most  of  the  hydrochloric  acid  es- 
capes. The  separated  chloral  is  then  rectified  over  calcium  carbonate. 
This  is  anhydrous  chloral,  a  colorless  liquid,  of  a  penetrating  odor, 
of  the  specific  gravity  1.502.  The  pure  chloral  so  obtained  is  then 
mixed  in  glass  flasks  with  the  necessary  amount  of  water,  and  the 
resulting  hydrated  chloral  either  cast  into  cakes  or  purified  by  crys- 
tallization. As  solvents  foT  this  purpose,  certain  of  the  side  products 
of  the  chloral  manufacture,  after  being  purified  and  rectified,  are 
used — for  instance,  ethylene  and  ethylidene  chloride;  or,  in  their 
absence,  chloroform,  petroleum  benzin,  or  carbon  disulphide  may  be 
employed.  The  name  chloral  is  derived  from  the  first  two  syllables 
of  chlorine  and  alcohol. 

The  reaction  may  be  thus  expressed: 

C2H4H20    +    2C1    =    C2H40    +    2HC1 

Alcohol  Chlorine         Acctaldchyde        Hydrochloric- 

Acid 

then 
C2H40  +  6C1   =  CVIClaO  +  3ITC1 

Acetaldehydc     Chlorine  Chloral  Hydrochloric 

Acid 

Chloral  is  thus  scon  to  be  acetaldehyde  in  which  three  of  the  atoms 
of  hydrogen  have  been  replaced  by  three  atoms  of  chlorine;  hence  it 
is  termed,  in  systematic  nomenclature,  trichloraldehyde. 

Official  Description. — It  occurs  in  rhomboid*!,  colorless,  transparent,  crystals  which 
do  do!  readily  attract  moisture.    It  is  slowly  volatilised  when  exposed  to  the  air. 

Odor  and  Taste. — It  has  an  aromatic,  penetrating,  and  slightly  acrid  odor,  and  a 
bitterish,  caustic  taste. 

Solubility. — One  Gm.  of  ITydratod  Chloral  dissolves  in  0.25  mil  of  water,  1.3  mil,"  of 
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alcohol,  2  mils  of  chloroform,  and  in  1.5  mils  of  ether  at  25°  C.  (77°  F.) ;  very  soluble  in 
olive  oil,  freely  soluble  in  oil  of  turpentine. 

Tests  for  Identity. — Hydrated  Chloral  is  decomposed  by  caustic  alkalies,  alkaline 
earths,  and  ammonia,  cldoroform  and  a  formate  of  the  base  being  produced.  \\  hen 
wanned  with  a  few  drops  of  aniline  and  sodium  hydroxide  T.S.,  the  intensely  dis- 
agreeable odor  of  phenylisocyanide  is  produced. 

Impurities  and  Tests  for  Impurities. — Gently  ignite  2  Gm.  of  Hydrated  Chloral;  no 
inflammable  vapors  are  evolved  (distinction  from  cldoral  alcoholate  and  ethyl  carbamate). 
On  complete  incineration  not  more  than  0.05  per  cent,  of  ash  remains. 

Hydrochloric  Acid  and  Chlorides. — Ten  mils  of  an  alcoholic  solution  of  Hydrated  Chloral 
(1  in  20)  does  not  at  once  redden  moistened  Llue  litmus  paper,  nor  at  once  become 
opalescent  on  the  addition  of  a  few  drops  of  silver  nitrate  T.S. 

Organic  Impurities. — Shake  about  0.5  Gm.  of  Hydrated  Chloral,  at  intervals  of  five 
minutes  during  one  hour,  with  5  mils  of  sulphuric  acid  in  a  glass-stoppered  tube,  which 
has  previously  been  rinsed  with  sulphuric  acid.  The  acid  remains  colorless,  or  very 
nearly  so  when  viewed  transversely  in  a  tube  of  about  20  mm.  diameter. 

Assay. — Dissolve  about  4  Gm.  of  Hydrated  Chloral,  accurately  weighed,  in  10  mils 
of  distilled  water,  add  30  mils  of  normal  potassium  hydroxide  V.S.,  and  allow  the  mixture 
to  stand  two  minutes;  then  add  phenolphthalein  T.S.,  and  determine  the  residual  alkali 
at  once  by  titration  with  normal  sulphuric  acid  V.S.  It  shows  not  less  than  99.5  per 
cent,  of  C2HCI3O+H2O.  Each  mil  of  normal  potassium  hydroxide  V.S.  consumed 
corresponds  to  0.1654  Gm.  of  C2HCI3O+H2O.  Each  gramme  of  Hydrated  Chloral 
corresponds  to  not  less  than  6.02  mils  of  normal  potassium  hydroxide  V.S. 

Uses. — Hydrated  chloral  is  an  hypnotic.  It  is  generally  adminis- 
tered in  a  flavored  syrup.  Although  hydrated  chloral  is  freely  soluble 
in  alcohol,  the  latter  is  not  a  suitable  solvent,  because  its  therapeutic 
action  is  contraindicated :  hydrated  chloral  should  not  be  prescribed 
with  alkalies  or  alkaline  salts  on  account  of  decomposition  of  the 
hydrated  chloral.    Dose,  eight  to  thirty  grains  (0.5  to  2  Gm.). 


CHLORAL  CAMPHORATUM.  N.  F.      Camphorated  Chloral 
[Chloral  Camph.] 

Metric  Old  form 

Hydrated  Chloral 50  Gm.  1  01.  av. 

Camphor 50  Gm.  1  01.  av. 


To  make 100  Gm.  2  o».  av. 

Place  the  camphor  and  hydrated  chloral  in  a  suitable  bottle.  Stop- 
per the  bottle  and  warm  it  in  a  water  bath,  with  frequent  agitation, 
until  the  mixture  is  liquefied. 

Uses. — It  is  used  as  a  local  anodyne. 


CHLOROFORMUM.   U.S.     Chloroform 
[Chlorof.] 

A  liquid  consisting  of  not  less  than  99  per  cent,  nor  more  than  99.4 
per  cent.,  by  weight,  of  CHC13  (119.39),  and  not  less  than  0.(5  per  cent. 
nor  more  than  1  per  cent,  of  alcohol.  Preserve  it  in  well-stoppered 
bottles,  in  a  cool  place,  protected  from  light.  Caution:  Care  should  be 
used  in  vaporizing  Chloroform  in  the  presence  of  a  naked  flame,  as 
noxious  gases  are  produced. 

Preparation. — Chloroform  was  formerly  made  by  mixing  six  parts 
of  chlorinated  lime  with  twenty-five  parts  of  water,  and,  after  trans- 
ferring the  mixture  to  a  still,  adding  one  part  of  nlcohol.  Heat  is 
applied,  and  when  the  temperature  of  40°  C.  (104°  F.)  is  reached, 
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chloroform  containing  some  alcohol  begins  to  distil  over.  This  is 
washed  with  water  to  separate  the  alcohol,  and  the  heavy  liquid  is 
further  purified  by  redistillation. 

Chloroform,  CHC13,  is  termed  chemically  trichl  or  methane,  because 
it  can  be  produced  by  substituting  three  atoms  of  chlorine  for  three 
hydrogen  atoms  of  methane,  marsh  gas,  CH4.  It  may  also  be  produced 
by  acting  on  hydrated  chloral  with  an  alkali;  thus: 

C2HCl3O.HeO+NaOH  =  CHCl3+NaCH02+H20 

Hydrated  Chloral  Sodium     Chloroform  Sodium  Water 

Hydroxide  Formate 

But  chloroform  is  now  more  profitably  made  by  reacting  on  acetone 
with  chlorinated  lime;  the  liquid  products  (ketones)  resulting  from 
the  decomposition  of  crude  acetates  at  high  temperatures  may  also  be 
used.  The  acetone  must  be  very  pure;  the  yield  is  sometimes  nearly 
200  per  cent.    The  reaction  is  as  follows: 

2C3H60  +  6Ca(OCl)2  =  2CHC13  +  2Ca(OH)2  +  Ca(C2H302)2+3CaCla 

Acetone  Calcium  Chloroform  Calcium  Calcium  Calcium 

Hypochlorite  Hydroxide  Acetate  Chloride 

Absolutely  pure  chloroform  readily  decomposes  upon  keeping,  par- 
ticularly if  exposed  to  the  light,  and  it  has  long  been  known  that  the 
presence  of  a  very  small  percentage  (0.6  to  1  per  cent.)  of  alcohol  will 
act  as  a  preservative. 

Official  Description. — A  clear,  colorless,  mobile  liquid. 

Odor  and  Taste. — Of  a  characteristic,  ethereal  odor,  and  a  burning,  sweet  taste. 

Solubility. — Chloroform  dissolves  in  210  times  its  volume  of  water;  miscible  with 
alcohol,  ether,  benzene,  petroleum  benzin.  or  with  fixed  or  volatile  oils. 

Specific  Gravity.— 1.474  to  1.478  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Chloroform  is  volatile  at  a  low  temperature  and  boils  at  about 
61°  C.  (141.8°  F.).    It  is  not  inflammable,  but  its  heated  vapor  burns  with  a  green  flame. 

Impurities  and  Tests  for  Impurities. — Pour  20  mils  of  Chloroform  upon  a  piece  of 
clean,  odorless  filter  paper  laid  flat  upon  a  warmed  glass  plate,  and  rock  the  plate  from 
side  to  side  until  the  liquid  is  all  evaporated.  No  foreign  odor  becomes  perceptible  as 
the  last  portions  disappear  from  the  paper,  and  the  paper  remains  odorless. 

Chlorides. — Agitate  10  mils  of  Chloroform  with  25  mils  of  distilled  water,  and  allow 
the  liquids  to  separate  completely;  the  aqueous  layer  is  neutral  to  litmus  and  separate 
portions  of  10  mils  each  are  not  affected  by  a  few  drops  of  silver  nitrate  T.S. 

Free  Chlorine. — nor  colored  blue  by  the  addition  of  a  few  drops  each  of  potassium 
iodide  T.S.  and  starch  T.S. 

Impurities  Decomposable  by  Sulphuric  Acid. — Transfer  40  mils  of  Chloroform  from  the 
container,  by  means  of  a  clean  pipette,  to  a  50-mil  glass-stoppered  cylinder  of  colorless 
glass  having  an  internal  diameter  of  about  20  mm.  and  previously  rinsed  with  sulphuric 
acid,  add  4  mils  of  colorless  sulphuric  acid  and  shake  the  mixture  vigorously  during 
five  minutes.  Then  allow  the  liquids  to  separate  completely,  so  that  botli  are  transparent. 
The  Chloroform  remains  colorless,  and  the  acid  is  colorless  or  very  nearly  so  when  viewed 
horizontally  in  the  cylinder  held  in  a  vertical  position. 

Odorous  Decomposition  Products. — Dilute  2  mils  of  the  sulphuric  add,  separated  from 
the  Chloroform  in  the  preceding  test,  with  .">  mils  of  distilled  water;  the  liquid  is  colorless 
and  clear,  and,  while  hot  from  the  mixing,  emits  bill   a  faint,  vinous  or  ethereal  odor. 

Chlorinated  Decomposition  Compounds. — When  further  diluted  with  10  mils  of  distilled 
water,  it  remains  clear  and  is  not  affected  within  one  minute  by  the  addition  of  3  drops 
of  silver  nitrate  T.S. 

U.  S.  P.  Preparations. — Aqua  Chloroformi;  Liniment. mi  Cliloroformi;  Spiritus 
Chloroformi. 

N.  F:.  Preparations. — Elixir  Amnionii  Valeratia;  Elixir  Phosphori;  Linimentum 
Aconiti  et  Cliloroformi;  Liquor  Guttjp  Pcrchaj;  Liquor  I'ancn  atini;  Mistura 
Chloroformi  et  Morphines  Compoaitse;  Mistura  Old  PicL  I  Mistura  Opii  ct  Chloro- 
formi Compotita;  Petroxolinum  Chloroformi  Camphoratum;  Syrupua  Pini  Btrobi 
Coinpositus;  Syrupus  Pini  Stroln  Coxnpofitui  cum  Morphina;  Trochisci  Quinine 
Tannatia. 
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-  Chloroform  sometimes  contains  chlorinated  decomposition  prod- 
ucts which  render  it  unfit  for  its  most  important  use,  that  of  an  anaes- 
thetic, and  the  pharmacist  should  assure  himself  that  the  chloroform  he 
sells  for  that  purpose  strictly  conforms  to  all  of  the  tests  of  the  U.  8.  P. 

Uses. — Chloroform  which  corresponds  to  the  official  tests,  or  when 
purified,  is  used  as  an  ana;sthetic  by  inhalation.  Taken  internally, 
well  diluted,  in  large  doses,  one  to  two  fluidrachms  (4  to  8  mils),  it  is 
narcotic;  in  small  doses,  five  to  fifteen  minims  (0.3  to  1  mil),  it  is 
carminative  and  sedative.  Externally  it  is  irritant,  and  may  produce 
blisters.  The  caution  of  the  U.  S.  P.  to  avoid  the  use  of  chloroform 
in  the  presence  of  a  naked  flame  is  for  the  purpose  of  avoiding  the 
development  of  objectionable  vapors  which  are  irrespirable  and  acid. 

It  is  used  as  a  preservative  in  a  number  of  preparations,  such  as 
the  fluidglycerates,  to  prevent  decomposition  during  the  process  of 
manufacture.  In  most  instances  it  is  evaporated  before  the  product 
is  finished. 

BROMOFORMUM.   U.S.     Bromoform 
[Brotnof.] 

A  liquid  consisting  of  about  96  per  cent.,  by  weight,  of  CHBr3 
(252.77)  and  about  4  per  cent,  of  dehydrated  alcohol.  Preserve  it  in 
glass-stoppered  bottles,  in  a  cool  place,  protected  from  light. 

Preparation. — Bromoform*  may  be  made  by  the  action  of  bromide 
on  alcohol  in  the  presence  of  alkalies  or  alkali  hydroxides,  but  it  is 
preferably  made  by  the  reaction  of  sodium  hypobromite  upon  acetone, 
just  as  chloroform  is  made  by  the  "acetone  process"  (see  page  1080) ; 
sodium  acetate  and  sodium  hydroxide  are  by-products. 

Official  Description. — A  heavy,  transparent,  colorless,  mobile  liquid. 

Odor  and  Taste. — It  has  an  ethereal  odor,  and  a  penetrating,  sweet  taste,  resembling 
that  of  chloroform. 

Solubility. — Bromoform  is  slightly  soluble  in  water  ;miscible  with  alcohol,  chloroform, 
ether,  benzene,  petroleum  benzin  or  fixed  or  volatile  oils. 

Specific  Gravity.— 2.595  to  2.620  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Bromoform  is  slightly  volatile  at  ordinary  temperatures. 

Bromoform  is  not  inflammable,  but  when  vaporized  by  the  application  of  heat,  its 
vapors  may  be  ignited. 

Impurities  and  Tests  for  Impurities. — Evaporate  10  mils  of  Bromoform  from  a  porce- 
lain dish  on  a  water  bath;  not  more  than  0.006  Gm.  of  residue  remains  after  drying  it 
at  100°  C.  (212°  F.). 

Shake  10  mils  of  Bromoform  with  10  mils  of  distilled  water,  and  allow  the  liquids  to 
separate  completely. 

Free  Acid. — The  water  removed  from  the  layer  of  Bromoform  is  neutral  to  litmus. 

Bromides  or  Brominated  Compounds. — Five  mil  portions,  tested  separately,  show  Dot 
more  than  a  slight  opalescence  on  the  addition  of  a  few  drops  of  silver  nitrate  T.S. 

Free  Bromine. — and  no  blue  color  on  the  addition  of  a  few  drops  each  of  potassium 
iodide  T.S.  and  of  starch  T.S. 

Acetone. — Agitate  10  mils  of  Bromoform  with  10  mils  of  distilled  water,  and  allow  the 
liquids  to  separate  completely.  Remove  the  aqueous  layer  from  the  Bromoform,  treat 
it  with  an  excess  of  ammonia  water,  and  then  with  a  solution  of  iodine  and  ammonium 
iodide,  until  the  black  precipitate  of  nitrogen  iodide,  which  Bometimea  forma,  slowly 
disappears;  it  does  not  become  milky  in  appearance,  due  to  the  separation  of  iodoform, 
recognizable  by  its  odor. 

Uses. — Care  should  be  taken  in  dispensing  bromoform  to  see  that 
it  is  colorless,  free  from  acidity,  and  that  it  conforms  strictly  to  the 
official  tests.  It  is  used  as  a  remedy  in  whooping  cough;  owing  to  its 
insolubility  in  water,  it  may  be  administered  dissolved  in  alcohol  in 
proper  quantity  and  this  solution  mixed  with  glycerin  and  a  flavored 
syrup.    Dose,  three  minims  (0.2  mil). 
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IODOFORMUM.     U.  S.     Iodoform 
[Iodof.] 

Triiodomethane  [CHI3  =  393.77]  usually  obtained  by  the  action  of 
iodine  upon  alcohol  or  acetone,  in  the  presence  of  an  alkali  or  alkali 
carbonate.  Preserve  it  in  well-closed  containers,  in  a  cool  place,  pro- 
tected from  light. 

Preparation. — Iodoform  may  be  made  by  Filhol's  process,  which 
consists  in  heating,  in  a  water  bath,  one  hundred  parts  of  alcohol, 
two  hundred  parts  of  potassium  carbonate,  and  one  thousand  parts 
of  distilled  water,  and  gradually  adding  one  hundred  parts  of  iodine 
in  small  portions.  Chlorine  gas  is  passed  through  the  mixture  to  cause 
the  separation  of  the  iodoform,  which  may  be  filtered  out.  The  filtrate 
may  be  concentrated  and  decomposed  by  excess  of  nitric  acid.  The 
collected  crystals  of  iodoform  are  now  well  washed  with  the  smallest 
quantity  of  cold  distilled  water,  spread  out  on  pieces  of  bibulous 
paper,  and  dried  in  the  open  air. 

CaH60H  +  81  +  2KHC03  =  2KI  +  2CHI3  +  3H20  +  2CO, 

Alcohol  Iodine      Acid  Potassium     Potassium        Iodoform  Water     „        Carbon 

Carbonate  Iodide  Dioxide 

It  may  also  be  made  by  adding  a  solution  of  chlorinated  soda,  by 
drops,  to  a  solution  of  fifty  grammes  of  potassium  iodide,  five  grammes 
of  sodium  hydroxide,  and  forty  grammes  of  acetone  in  1000  mils  of 
water,  and  collecting  the  crystals  of  iodoform  which  separate. 

It  may  be  obtained  in  very  fine  powder  by  making  a  concentrated 
solution  in  alcohol,  acetone,  or  one  of  its  other  solvents,  and  pouring 
this  into  water,  collecting,  washing,  and  drying  the  precipitate. 

The  specific  gravity  of  iodoform,  about  which  there  has  been  a 
controversy,  was  determined  by  J.  Percy  Remington  to  be  4.000;  the 
specific  gravity  of  2.000  as  given  in  the  U.  S.  P.,  1890,  was  undoubt- 
edly due  to  the  operator  taking  the  specific  gravity  of  the  iodoform 
in  water,  and  when  this  is  done,  it  is  practically  impossible  to  free 
the  crystals  from  admixed  air;  the  result  was  reached  by  using  a 
saturated  solution  of  iodoform  in  pure  kerosene  as  the  liquid,  and  by 
calculation  obtaining  the  equivalent  in  water. 

Official  Description. — It  occurs  as  a  fine,  lemon-yellow  powder,  or  in  lustrous  crystals 
of  the  hexagonal  system. 

Odor,  Taste,  and  Reaction. — It  has  a  peculiar,  very  penetrating  and  persistent  odnr, 
and  an  unpleasant,  slightly  sweetish  taste  suggestive  of  iodine.  Its  solutions  are  neutral 
to  litmus. 

Solubility. — It  is  nearly  insoluble  in  water,  to  which  it,  however,  imparts  its  odor  and 
taste.  One  Gm.  of  Iodoform  dissolves  in  80  mils  of  alcohol,  80  mils  of  glycerin,  10  mils 
of  chloroform,  7.5  mils  of  ether,  2.8  mils  of  carbon  disulphidc,  and  in  34  mils  of  olive  oil 
at  25°  C.  (77°  F.) ;  also  in  about  L6  mils  of  boiling  alcohol. 

Tests  for  Identity. — Iodoform  is  slightly  volatile,  even  at  ordinary  temperatures,  and 
in  boiling  water  distils  slowly  with  the  vapor  of  water.  At  about  115°  C.  (23',)°  F.)  it 
melts  to  a  brown  liquid,  and  at  a  higher  temperature  it  decomposes,  emitting  vapors  of 
iodine. 

Impurities  and  Tests  for  Impurities. —  Incinerate  about  1  Gm.  of  Iodoform;  not 
more  than  0.2  per  cent,  of  ash  remains. 

Dry  a!i  "it  i  Qm.  of  [sdoform,  accurately  weighed,  for  twenty-four  hours  over  Sul- 
phuric acid;  the  I"--1  In  weight  does  nol  exceed  l  per  cent. 

Me  YeUow  Coloring  Matter.  Picric  Acid.-  Shake  about  2  Gm.  of  Iodoform  for 
one  minute  with  G  mils  of  distilled  water  and  filter;  the  filtrate  is  colorless  and  free  from 

bitter    ' 

Acids  or  Alkalies. — and    does  not  affect  the  color  of  litmus. 
U.  S.  P.  Preparation. — Inguentum  Iodoformi. 

N.  F.  Preparations. — Collodium  Iodoformi;  Glycerogelatinum  Iodoformi;  Iodo- 
forrnum  Aromatisatum;  Petroxolinum  Iodoformi. 
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Uses. — Iodoform,  when  given  internally,  is  used  principally  as  an 
alterative.  It  is  also  antiseptic  and  a  local  anaesthetic.  It  is  used 
very  largely  as  an  external  application  to  wounds  and  ulcers.  The 
dose  is  one  to  four  grains  (0.065  to  0.25  Gm.). 

IODOFORMUM   AROMATISATUM.    N.  F.      Aromatized   Iodoform 
[Iodof.   Arom.] 

Metric  Old  form 

Iodoform,  in  fine  powder 96  Gm.  3  02.  av.  367.5  gr. 

Coumarin,  in  fine  powder 4  Om.  70    gr. 

To  make 1 00  Gm.  4  oz.  av. 

Mix  them  intimately  by  trituration. 

Uses. — The  coumarin  is  added  to  partially  overcome  the  disagree- 
able odor  of  the  iodoform.    It  is  used  like  iodoform. 


Unofficial  Ethyl,  Amyl, 

Acetal  (Diethylacetal,  Diethylal- 
dehyde,  Ethylenediethyl  Ether), 
CH3-CH(OC2H5)2 

Adalin,  (Bromdiethylacetylcarba- 

mide  ) 

C(C2H5)2Br.  CONH.CONH2 
Aldehyde  (Acetaldehyde),  C2H40 


Amyl  Acetate,  C6Hn.C2H302 


Amyl  Alcohol 

Amyl  Butyrate,  C5H11.C4H7O2 

Amyl  Chloride,  C5H11.CI 

Amyl  Iodide,  C5H11.I 


Amyl  Valerate,  C5H11.C5H9O2 


Amylene  (Valerene,  Pentene,  Pen- 
tal),  (CH3)2C.CH.CH3 

Amylene-Chloral  Solution  (50  per 

cent.) 
Amylene  Hydroxide 
Anesthesin 

C6H4.N.H2.COO(C2H5) 


Argentamine,'  (Ethylene-Diamine- 
Silver  Nitrate) 


Barium  Sulphethylate, 
Ba(C2H5S04)a 

Bcnzosalin(Benaoyl-Salicylic-Acid- 
Methylester) 

C6H4O  (CH3).C0.0.(C6H5C0), 
1:2. 

Bismal,  (Bismuth  Methylene- 

digallate) 

4(Ci5H12O12).3Bi(0H)3 
Bromal,  C2HBr30 
Bromalin  (Hexamethylene- 

tetramine  Bromethyla*s) 

(CH2)6N4.C2H6Br 


and  Methyl  Compounds,  and  Allied  Products 

Obtained  from  reaction  between  acetaldehyde  and  alcohol 
in  the  presence  of  dehydrating  agents.  Soluble  in  20  parts 
of  water,  and  in  all  proportions  of  alcohol  and  ether.  Used 
as  an  hypnotic  in  doses  of  two  fluidrachms  (8  mils) 

An  efficient  sedative  in  conditions  where  a  powerful  hypnotic 
is  not  required.  It  has  no  unpleasant  after  effect.  Dose 
five  to  ten  grains  (0.32-0.65  Gm.) 

By  gently  warming  a  mixture  of  alcohol,  manganese  diox- 
ide, sulphuric  acid,  and  water,  and  collecting  the  vapor 
which  is  formed,  by  means  of  a  condenser.  If  exposed,  it 
will  gradually  be  converted  into  acetic  acid.  It  is  a  color- 
less, thin,  and  very  inflammable  liquid,  having  an  ethereal 
odor,  and  the  sp.  gr.  0.805 

By  distilling  amyl  alcohol  with  an  acetate  and  sulphuric 
acid.  It  is,  when  pure,  a  colorless  liquid  having  a  very 
fragrant  odor.  Insoluble  in  water.  Sp.  gr.  0.876.  Used  as 
a  solvent 

See  reagents,  Chapter  LXII 

Sp.  gr.  0.852.     Fragrant  odor 

By  the  action  of  strong  hydrochloric  acid  upon  amylic  alco- 
hol.    Sp.  gr.  0.874 

By  acting  upon  amylic  alcohol  with  iodine  and  phosphorus. 
It  is  a  colorless,  transparent  liquid,  of  a  faint  odor  and  a 
pungent  taste.     Sp.  gr.   1.509 

Sp.  gr.  0.864.  Odor  of  apples.  Used  as  a  sedative  and  as  a 
solvent  for  cholesterin.  Dose,  two  to  three  grains  (0.1-0.2 
Gm.) 

A  colorless  liquid,  having  a  peculiar,  disagreeable  odor; 
density,  0.655  at  10°  C.  (50°  F.).  Anaesthetic.  Too 
dangerous  for  use 

Uses  much  like  those  of  chloral,  but  less  powerful.  An 
hypnotic.     Dose  eight  to  forty-five  minims  (0.5-3  mile) 

Used  as  an  hypnotic.     Dose,  one  fluidrachm  (4  mils) 

Ethyl    ester    of    par-amido-benzoic    acid;    white,    odorless, 
•  tasteless  powder.     Soluble  in  alcohol,  ether,   chloroform, 
but  slowly  in  water.     Used  as  a  local  anesthetic  as  a  sub- 
stitute for  cocaine.     Dose,  five  to  ten  grains  (0.32  to  0.65 
Gm.)  twice  daily 

An  aqueous  solution  of  ethylene-diamine  and  10  per  cent. 
silver  nitrate.  Said  to  be  non-irritating._  An  antiseptic 
and  astringent  like  other  silver  salts.  It  is  also  used  as  a 
dusting  powder  und  in  ointments  and  suppositories.  Used 
in  1  to  5  per  cent,  solution 

By  neutralizing  ethylsulphuric  acid  with  barium  carbonate, 
filtering  off  the  insoluble  barium  sulphate,  and  evapo- 
rating the  filtrate  to  crystallization 

White,  acicular  crystals;  insoluble  in  water,  readily  soluble 
in  alcohol.     Incompatible   with    acids.      Said  to  decom- 
pose   in    the  intestines   into  benzoic    and  salicylic  acids. 
Used  in  rheumatism,  neuritis  and  neuralgia.     Dose,  sight 
to  sixty  grains  (0.5—4.0  Gm.) 

Prepared  by  digesting  methylene  digallic  acid  with  bismuth 
hydroxide.  Used  as  an  astringent  in  chronio  diarrhea  in 
doses  of  two  to  five  grains  (0.13-0.32  Gm.) 

Hypnotic.     Dose,  three  grains  (0.2  Om.) 

Prepared  by   the  interaction  between  equal   parts  of   ethyl 
bromide  and  hexamethylene-tetrarnine       Osedinepj 
to  replace  alkaline  bromides.     Dose,  thirty  to  sixty  grains 
(2-4  Gm.) 
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Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,   and  Allied  Products — Continutd 
Bromamide,  CeH2Br3NH2.HBr 


Bromopyrine  (Monobromantipy- 

rine),  CnHiiBrNaO 
Butyl  Chloral,  C4H5C130, 
Butyl  Chloral-Hvdrate,  (Croton 

Chloralhydrate),  C4H5Cl3O.HaO 


Cacodylic  Acid,(CH3)a  AaO.OH 
(Dimethylarsenic  Acid) 


Calcium  Sulphethylate, 
Ca(C2H5S04)a 

Carbonei  Tetrachloridum, 

(Carbon  Tetrachloride, 

Tet  rachl  or-  Methane, 

Chlorocarbon,  Carbonei 

Chloratum,  CCI4) 
Chloral  Ammonium, 

CCl3CH(NHa)OH 

Chloral-amylene  Hvdrate, 

(Dermiol.)  CCI3CHOHOC5HU 

Chloral  Carbamide 
Chloral  Cyanhydrate, 

CCI3COH.HCN 
Chloralformamide  (Chloralamide), 

C3H4C13N02,  U.  S.  P.  VIII 

Chloralimide,  CCI3CH-NH 


Chloral  Menthol,  (Mentholated 

Chloral) 
Chlormethylmenthyl  Eater, 

(Forman,)  CioHiQO.CHaCl 

Chloraloae,  CsHnClaOe 
Chloral  Phenol 


Chloral  Urethane  (Uralium), 

CCI3CH  |NHCOaC3H5 
Copper  Sulphethylate, 

Cu(C2H5S04)2 
Cumene, 

(Trimethylbenzene,)  C6H3(CH3)a 
Diethylbarbituric  Acid, 

Veronal 
Ethyl  Bemoate,  CaHo.CyHsO 


Prepared  by  reducing  nitro-tribrom-benzene  with  tin  and 
sulphuric  iicid.  Antipyretic,  analgesic,  and  antirheu- 
matic.     Dose,    ten    to  fifteen  grains  (0.65  to  1  Gm.) 

In  white,  crystalline  needles.  Soluble  in  alcohol  and  chlo- 
roform.     Slightly  soluble  in  hot  water 

Pass  chlorine  into  aldehyde;  this  compound  is  formed  in 
addition  to  chloral.  Butyl  chloral  is  a  dense,  oily  liquid, 
of  peculiar  odor.  It  dissolves  when  treated  with  an  excess 
of  warm  water,  and  on  cooling  deposits  butyl  chloral  hy- 
drate.    Used  as  an  hypnotic  in  ten  grain  (0.65  Gm.)  doses 

Prepared  by  distilling  arsenous  acid  and  potassium  acetate 
together  and  oxidizing  the  resulting  product  with  mer- 
curic oxide.  Used  in  the  form  of  the  sodium  salt  in  skin 
diseases 

By  neutralizing  ethylsulphuric  acid  with  calcium  carbonate, 
filtering  off  the  insoluble  calcium  sulphate,  Bnd  evapo- 
rating the  filtrate  to  crystallization 

Anaesthetic.  A  colorless  liquid.  Sp.  gr.  1.599.  It  is  not 
inflammable,  and  is  largely  used  as  a  cleaner  and  in  fire 
extinguishers 


Used  as  an  hypnotic  and  substitute  for  chloral  and  urethane. 
Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.).  Called  also 
tri-chlor-amido-ethylic-alcohol 

Prepared  by  mixing  anhydrous  chloral  with  amylene  hy- 
drate. Used  as  an  hypnotic.  Dose,  one-half  to  one 
fluidrachm  (2-4  mils)  of  a  10  per  cent,  solution 

Similar  to  chloral  in  its  action,  but  slow  and  uncertain 

A  substitute  for  hydrocyanic  acid.  6H  parts,  by  weight 
correspond  with  1  part  of  anhydrous  hydrocyanic  acid 

It  is  an  addition  product  of  chloral,  CCI3COH,  and  form  am  - 
ide,  CH(OH)NH.  It  is  used  as  an  hypnotic  in  doses  of 
fifteen  grains  (1  Gm.) 

Prep  ired  by  heating  chloralamide  to  the  temperature  of 
boiling  water,  whenit  decomposes  into  chloralimide  and 
water.  Antipyretic  and  analgesic.  Dose,  three  to  seven 
grains  (0.2  to  0.45  Gm.) 

An  oily,  colorless  liquid,  with  a  mint-like  odor.  Sp.  gr.  1.984 
Counterirritant  and  local   anesthetic 

Prepared  by  the  action  of  formaldehyde  on  menthol  in  the 
presence  of  hydrochloric  acid  gas.  Used  for  catarrhal 
affections  of  the  respiratory  passages 

Hypnotic.     Dose,  twelve  grains  (0.77  Gm.) 

Prepared  by  triturating  equal  parts  of  phenol  and  chloral 
hydrate  together.  Used  as  an  hypnotic,  locally  as  a  coun- 
terirritant and  anaesthetic 

Hypnotic.     Dose,  fifteen  grains  (1  Gm.) 


Ethyl  Bromide,  C3H5Br 


Ethyl  Butyrate,  CaH5.C4H.7Oa 


Ethyl  Cyanido    (Hydrocyanic- 
Kth<-r,  Propionitrile,) 
C3H5N,  or  CflHs.CN 

Ethyl  Disulphide,  C3H5S 


Ethyl  Formate, 

(Formio  Ether)  Can6CHOfl 

Ethyl  Iodide,  CaH6I 


By  mixing  alcoholic  solutions  of  ethyl  sulphydrate  and  cop- 
per acetate  and  collecting  the  gelatinous  precipitate 

A  colorless  liquid  obtained  from  coal  tar  and  used  for  sterilis- 
ing catgut 

Hypnotic.     Dose,  five  to  fifteen  grains  (0.32-1.0  Gm.) 

By  heating  to  100°  C.  (212°F.)  in  a  sealed  glass  tube  a  mixture 
of  alcohol  and  benzoic  acid.  It  is  a  colorless,  oily  liquid 
with  a  pleasant  aromatic  smell  and  a  pugent  taste.  Sp. 
gr.  1.051 

By  mixing  amorphous  phosphorus  with  absolute  alcohol, 
and  adding  bromine  gradually,  then  distilling  carefully, 
and  washing  with  a  small  quantity  of  solution  of  sodium 
hydroxide  to  remove  any  free  bromine.  A  transparent 
and  colorless  liquid,  Sp.  gr.  1.40.  Very  volatile.  It  has 
a  strong  ethereal  odor  and  a  pungent  taste 

By  heating  together  a  mixture  of  strong  sulphuric  acid, 
butyric  acid,  and  strong  alcohol.  A  transparent,  colorless, 
very  thin  liquid.  It  has  an  odor  resembling  that  of  pine- 
apple.    Sp.  gr.  0.902 

A  colorless  liquid.  Sp.  gr.  0.78.  Very  poisonous,  but  less 
so  than  hydrocyanic  acid,  with  which  it  agrees  in  thera- 
peutic action  and  dose 

By  acting  upon  potassium  disulphide  in  concentrated  solu- 
tion with  potassium  sulphethvlate.  A  colorless,  oily 
liquid,  having  a  very  strong  odor  and  a  sharp,  sweetish 
taste 

Prepared  by  distilling  sodium  formate,  alcohol  and  strong 
sulphuric  acid  together.  Causes  muscular  relaxation  and 
anesthesia   when  inhaled 

By  acting  upon  alcohol  with  iodine  and  phosphorus.  A 
colnrleps,  volatile  liquid,  hut  gradually  turning  brown  in 
the  light.  Slightly  soluble  in  water.  Sp.  gr.  1.946.  Anes- 
thetic, antispasmodic,  and  stimulant.  Dose  fifteen  drops 
tbrss  or  four  times  a  day,  inhaled  from  a  handkerchisi 
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Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,  and  Allied  Products — Continued 


Ethyl  Pelargonate  (Grape  Oil), 
C2H6.C9HX7O2 


Ethylproprionyl, 

(Diethylketone)  C6Hi0O 


Ethyl    Salicylate,  CeH4.OH.CO-O 

(CaH6) 
Ethyl  Sulphydrate  (Mercaptan), 

CaH6.HS 


Ethylsulphurio  Acid  (Sulpho- 

vinic  Acid),  C3H5.HSO4 
Ethyl  Valerate,  C2H5.C5H9O3 

Ethylene  Bromide,  CaH4.Bra 

Ethylene  Diamine,  CaH4(NHa)a 


Ethylidene  Chloride, 

(Aran's   Ether,  Wigger's  Ether, 

Ethydene-Chloride.)  CH3CHC12 
Eucodin,    (Methyl-Codeine 

Bromide)  Ci8Ha103N(CH3)Br 
Eugoform    (Acetylized  Methylene 

Diguaiacol) 

Eumydrin 

(Methylatropine) 


Euphorine,  (Phenyl  Urethane), 
co^OC2H5 


Euphthalmine    (Phenylglycoll- 
N-Methyl-/3-Vinyl- 
Diacetonalkamine) 

Eupyrine    (Vanillin-Ethyl- 
carbonate-para-Phenetidin) 

Ezalgine  (Methylacetanilid) 
C6HsN(CH3)CH3CO,  or 
C9HuNO 

Formanilide,  CeH5NH.COH 


Guaiacol-Ethyl  (Guetol) 

C6H4.OC2H5.OH 
Guaialin  (Methylene  Diguaiacol- 

Benzoic  ester) 
Guaiasanol  (Diethylglycocoll- 

Guaiacol  Hydrochloride) 

Hedonal  (Methyl-propyl- 

Carbinol  Urethane) 
Helmitol  (Hexamethylene-tetra- 

mine-anhydro-methylene- 

citrate) 
Hetralin  (Hexamethylene- 

tetramine,  Resorcinol), 

C6H60a(CH2)6N4 
lodal,  CI3.COH 

Iodo-gallicin  (Bismuth  oxyiodo- 

methyl-gnllol) 
Iodol,  C4I4N.H.  U.S.P.  VIII 


Kry ofin  ( Methylglycollicphenetidin) 
Menthiodol 


By  adding  sulphuric  acid  and  water  to  wine  lees,   and  dis- 
tilling in  a  current  of  steam.     A  colorless,  mobile  liquid, 
of  a  strong  vinous  odor.     Almost  insoluble  in  water,  but 
soluble  in  alcohol.     Sp.  gr.  0.860 
Prepared  by  the  dry  distillation  of  calcium  proprionate,  it 
can  also  be  prepared  by  distilling  sugar  with  an  excess  of 
lime.       Hypnotic.       Dose,     eight     to    forty-five  minima 
(0.5-3   mils)  largely  diluted 
Analogous  to  methyl  salicylate,  has  the  same  action  but  leaa 
irritating  and  toxic.  Dose,  five  to  ten  minims  (0.3-0.6  mils) 
By  distilling  crystallized  calcium  sulphethylate  with  a  solu- 
tion of   barium  sulphydrate,  collecting   the   product  in  a 
well-cooled  receiver,  then  decanting  the  aqueous  portion 
and  purifying  the  mercaptan  by  distilling  with  mercury 
and  dehydrating  by  calcium  chloride.     A  colorless,  very 
mobile  liquid,   having  an  alliaceous  odor 
By  reacting  upon  sulphuric  acid  with  alcohol.     It  is  pro- 
duced during  the  preparation  of  ether 
A  colorless  liquid  having  a  fruity  odor,  andalso  one  like  that 
of  valerian.    Sp.gr.  0.866.    Itis  also  called  ethyl  valerianate 
Contains  90.9  per  cent,  of  bromine.     Dose,  six  drops  tare* 

times  a  day.     Used  in  epilepsy 
Prepared   by  heating  ethylene  bromide   with   an  excess  of 
alcoholic  ammonia,  filtering,  evaporating  to  dryness  and 
distilling  the  residue  with  potassium  hydroxide.   Used  as   a 
solvent   for   the  false   membrane  in   diphtheria  in   2  per 
cent,  solution 
A   colorless  liquid,   somewhat  resembling   chloroform.      Sp. 
gr.  1.175  at  17°  C.  (62.6°  F.);   boiling  at  60°  C.  (140°  F.). 
Anaesthetic 
Used  as  a  sedative  as  a  substitute  for  codeine,  especially  in 

cough.     Dose,  one  grain  (0.065  Gm.) 
Prepared  from  guaiacol  by  the  action  of  formaldehyde  and 
acetylization.     Used  as  an  antiseptic  in  form  of  a  dusting 
powder  and  ointment 
Prepared  by  the  treatment  of  methyl  atropine  with  nitrio 
acid.  Used  as  a  mydriatic,  internaily  as  an  antihidrotic  in 
doses  of  one-sixtieth   to  one-twenty-fourth   grain    (0.001- 
0.0025  Gm.) 
Prepared    by    the   interaction  of  aniline  and  ethyl   chioro- 
formate  purified  by  rccrystallization  from  diluted  alcohol. 
Antipyretic,  antiseptic,  antirheumatic,  and  analgesic.  Dose, 
eight   grains    (0.5   Gm.),    equivalent   to   fifteen   grains    (1 
Gm.)  of  antipyrine 
Prepared    by    methylating    vinyldialkamine     and      treating 
the   resulting  compound  with   a   very   dilute   solution  of 
mandelic  acid.     Used  as  an  active  mydriatic  in  from  2  to 
10  per  cent,  solutions 
A  non-toxic  antipyretic  especially  useful  for  debilitated  and 

old  persons.     Dose,  fifteen  to  thirty  grains  (1-2  Gm.) 
Antipyretic,  analgesic,  and  antispasmodic.      Dose,  three  to 
six  grains  (0.2  to  0.38  Gm.),  not  more  than  twelve  grains 
being  given  in  twenty-four  hours 
Colorless   crystals,   readily  soluble    in   water,    alcohol,   gly- 
cerin, and  oils.     Used  as  an  antipyretic  and  analgesic  in 
two  to  five  grain  (0.13  to  0.32  Gm.)  doses.  A  local  anes- 
thetic, in  3  per  cent,  solution,  in  subcutaneous  injection 
Used  as  an  antitubercular  in  pill  or  solution.     Dose,  two  to 

eight  grains  (0.13-0.5  Gm.) 
An  antipyretic  and  alterative  tonic  in  tubercular  affections 

Small  colorless,  prismatic  crystals.  Used  as  an  antiseptic  and 
anaesthetic  in  the  treatment  of  intestinal  and  pulmonary 
tuberculosis.     Dose,  fifteen  to  forty-five  grains  (l-3Gm.) 

Used  as  an  hypnotic  in  treatment  of  insomnia  due  to  mental 
overwork.     Dose,  fifteen  to  thirty  grains  (1-2  Gm.) 

Colorless  crystals,  Boluble  in  15  parts  of  water,  slowly  soluble 
in  alcohol.  Used  as  a  urinary  antiseptic  in  doses  of  fifteen 
grains  (1  Gm.) 

White  needle  shaped  crystals.  Used  in  the  treatment  of 
gonorrhoea,  cystitis,  etc.  Dose,  fifteen  to  thirty  grains 
(1-2  Gm.) 

Made  by  the  action  of  iodine  on  alcohol  and  nitric  acid.  It 
resembles  chloral  in  its  therapeutic  action 

Prepared  by  the  action  of  bismuth  oxy iodide  on  methylgal- 
late.     Used  as  a  substitute  for  iodoform 

By  dissolving  pyrrol  and  iodine  in  alcohol,  allowing  it  to 
stand  24  hours  and  precipitating  with  water.  It  is  used 
as  an  antiseptic  dressing  to  wounds 

Colorless,  crystalline  needles,  soluble  in  alcohol,  ether  and 
chloroform 

Prepared  by  carefully  heating  4  parts  of  menthol  in  a  cap- 
sule, adding  1  part  of  finely  powdered  iodol,  and  tritu- 
rating into  a  homogeneous  mass.  Used  as  a  local  appli- 
cation in  neuralgia 
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Mesotan,  C9H10O4 


Methacetin  (Pa  a-acetanisidine, 
Paraoxymethylacetanilid), 
C6H4(OCH3) .  N  HC2H3O 

Methyl  Acetate,  CH3.C2H3O2 


Methvl  Alcohol 

Methyl  Chloride,  CH3CI 


Methyl  Iodide,  CH3I 


Methyl  Amino-oxybenzoate 
(Orthoform  New) 
C6H3  NH2  OH.CO.O.(CH3) 
Methylal  (Methylene-dimethyl 
ether) 

.OCH3 
■  OCH3 


CH2< 


Methylene  Dichloride  (Dichloro- 
methane,  Bichloride  of  Methyl- 
ene) CH2C12 

Methylenedicotoin,  Fortoin 
CHa(.Ci4Hxi04)2 


Methvlethylcarbinol, 

g«35>CH.OH 
Methyl-ethyl-ether,  CH3C2H5O 


Methylic  Ether  (Oxide  of  Methyl) 

(CH3>2<> 
Neuronal  (Bromodiethyl- 

acetamide),  CeHi3BrNO 
Orcin  (Methyl resorcinol  ) 

C7H802  r-  "H20 
Pentane  (Amvlhydride), 

CII3.CH2.CH2.CH2.CH3 
Phenocoll  Hydrochloride, 


C6H4{^ 


COCH2NH2HCl 

Piperazine  (Diethylendiamine), 

Na       I  (C2H4)2 
Pneumin  (Methylenecreosoto) 


Potassium  Ethylate,  C2H5KO 

Potassium  Snip  he  thy  late, 

KCsH-SOj 
PyniMiidou  (Dimethylamine- 

Antipyrine),  Ci3H17N30 


Silver  Sulphethylate, 
AgCgHsSOj 

Sodium  Ethylate,  C2H5NaO 

8omnal,  <"iUi2r\3Ci3\} 


Muminiim  Parnnhcnol- 
■ulphi  1 1  |(OH)SOa)aA] 

Bosiodol    1  tiiodparaphenol-iul- 

phonic   Acid), 

C0li.  OH 


Prepared  by  the  action  of  chlormei  hyl  ether  on  salicylates. 
A  clear,  yellowish,  faintly  aromatic  liquid.  Used,  when  di- 
luted with  olive  oil,  in  treatment  of  rheumatism 

Preparation  identical  with  that  of  acetpheneiidin,  except  that 
methyl  iodide  or  chloride  is  used  in  place  of  the  respective 
ethyl  compound.  Antipyretic,  analgesic,  antirheumatic. 
Dose,  eight  grains  (0.5  Gin.) 

Prepared  by  processes  similar  to  those  employed  for  ob- 
taining ethyl  acetate,  quod  bide.  It  is  present  to  some 
extent  in  crude  wood  naphtha.  Sp.  gr.  0.919.  Readily 
soluble  in  water 

See  reagents  Chap.  LXII 

By  distilling  together  a  mixture  of  methyl  alcohol,  sodium 
chloride,  and  sulphuric  acid.  It  is  a  gas  at  ordinary  tem- 
peratures, but  may  be  condensed  by  pressure  to  a  color- 
less, very  mobile  liquid.  It  has  an  ethereal  odor  and  a 
sweet  taste.     Used  chiefly  as  a  local  anaesthetic 

By  distilling  1  part  phosphorus,  8  parts  iodine,  and  12  parts 
methyl  alcohol,  allowing  the  distillate  to  pass  into  a  bottle 
containing  water,  then  rectifying  the  product  in  a  water- 
bath  over  calcium  chloride  and  lead  oxide.  A  colorless 
liquid.     Sp.  gr.  2.23.     Vesicant.     It  is  best  applied  on  lint 

Used  as  a  local  anaesthetic,  resembling  cocaine  in  its  action 
Dose,  eight  to  fifteen    grains  (0.5-1.0  Cm.) 

Prepared  by  distilling  a  mixture  of  methyl  alcohol,  sulphuric 
acid  and  manganese  dioxide.  A  colorless  liquid,  easily 
soluble  in  water,  in  alcohol,  in  fatty  and  in  ethereal  oils. 
Used  as  an  hypnotic.  Dose,  seventy-five  to  one  hundred 
grains  (5.0  to  0.5  Gm.) 

A  colorles  sliquid  (sp.  gr.  1.344),  having  an  odor  analogous 
to  that  of  chloroform.  Anaesthetic.  Given  internally  in 
the  dose  of  ten  to  thirty  minims  (0.6  to  2  mils) 

A  condensation  product  of  cotoin  and  formaldehyde  ob- 
tained by  means  of  a  dehydrating  agent.  Used  as  an 
antiseptic  astringent  in  doses  of  four  grains  (0.25  Gm.) 
three  times  daily 

Antipyretic.      Isomeric   with   trimethylcarbinol 


Prepared  by  the  action  of  ethyl  iodide  upon  sodium  methyl- 
ate.  These  substances  are  caused  to  react  in  a  retort 
and  passed  through  a  solution  of  sodium  hydroxide  and 
cooled.     Its  use  as  an  anaesthetic  is  limited 

Anaesthetic 

Hypnotic.     Dose,  eight  to  fifteen  grains  (0.5-1.0  Gm.) 
An  antiseptic  used  like  resorcinol  in  skin  diseases 

A  colorless,  volatile  liquid  (sp.  gr.  0.026),  very  inflammable. 

Proposed  as  an  anaesthetic 
Prepared  by  the  action  of  chloracetyl  chloride  on  phenetidin 

and  treating  with  ammonia,  then  neutralised  with  hydro- 

chloric  acid.    Antipyretic,  antirheumatic.     Dose,  eight  to 

twelve  grains  (0.5  to  0.77  Gm.) 
Antirheumatic    and    solvent    of    uric    acid.      Dose,    fifteen 

grains  (1  Gm.)  during  the  day 

Obtained  as  a  condensation  product  by  the  action  of  formal- 
dehyde on  creosote.    A  yellowish,  odorless,  tasteless  powder. 

Used  in  treatment  of   tuberculosis  and  pulmonary  catarrh. 

Dose,   eight    grains    (<>.">  ( !tn.) 
By   treating   absolute    alcohol   with   potassium.      It  crystal- 

lizes  in  colorless  crystals 
By  acting  upon   mercaptan  with  potassium.     It  is  a  dull 

white,  granular  mass,  very  soluble  in  water 
Prepared   by   reducing    an    acelio  acid    solution  of  nitroso- 
nntipyrine  in  alcohol  to  amido  :int  [pyrine  and  t  reatin  c  with 
methyl  chloride  or  iodide      An  antipyretic  Bnd  annlgi 
treatment    of    rheumatism.      Dose,    five    to  eight    grains 
(0.82-0.5  Cm.) 
Bv  adding  silver  nitrate  to  an  aqueo  11  solution  of  mereap- 
tan  and   collecting   the  white  precipitate 

By  treating  absolute  alcohol  with  sodium  It  crystallizes  in 
broad  Umilta  Used  in  10  per  cent,  solution  in  the  treat- 
men  I 

A  compound  of  chloral,  alcohol,  and  ureth.me  forming 
n  cle'ir.  colorless  liquid  of  n  burning  ta  I   ds  nn 

hypnotic     Dose,  from  one-half  to  one  drachm  (2to  IGm.) 

Antiseptic.      Deed  in  a  1  per  cent    solution  as  a  wash 

Bactericide.  Used  as  a  dusting  powder  and  as  a  wash  in 
3  per  cent,  solution 
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Stovain  (Benzoyl-dimethyl  Small  brilliant  scales  or  a  white  crystalline   powder.     It  is 

aminopropauol  hydrochloride)  stable  and  its  solutions  may  be  sterilized  at  115°  C.  (239° 

b\)  without  suffering  decomposition.  Lsed  as  a  local 
anaesthetic  having  about  the  same  power  as  cocaine.  It 
is  one-half  as  toxic  as  cocaine.  Dose  one-thirtieth  grain 
(0.002  Gm.) 

SulphaminoKThioxydiphenyla-  Used  as  a  substitute  for  iodoform.     The  dose   is  four  grains 

mine),  C12II9S2NO  (0.25  Gm.).     Externally,  it  may  be  used  in  powder  or  in 

oily  mixtures 

Tannoform  (Methylenedi  tannin),  Prepared  by  mixing  solutions  of  formaldehyde  and  tannic 
CH2(Ci4H909)2  acid,  precipitating  with  concentrated  hydrochloric  acid, 

washing  and  drying.  Used  as  an  astringent  dusting  pow- 
der in  cases  of  excessive  sweating 

Tetronal,  (C2H5)2.C.(S02C2H5)2      Sedative  hypnotic.    Dose,  fifteen  to  thirty  grains  (1  to  2  Gm). 

Thymacetin,  Antiseptic,  analgesic,  and  hypnotic.     Dose,  three  to  fifteen 

grains  (0.2  to  1  Gm.) 


C6II2.CH3.C3II7   {g§&!H30) 


Trimethylamine  (Propylamine),         The   chloride  is  usually  preferred  for  internal    use.     Dose, 

N(CH3>3  seven  to  twenty  grains   (0.45  to   1.3  Gm.) 

Urasol    (Acetyl-methylene-  Prepared  from  75  parts  salicylic  acid,  16  parts  acetic  acid 

disalicylic  acid)  and  8  parts  formaldehyde.     Used  in  the  treatment  of  mus- 

cular rheumatism,  gout,   and  cystitis  in  doses  of  five  to 
eight  grains  (0.32-0.5  Gm.) 
Valyl  (Valeryldiethylamide)  Prepared  by  the  interaction  of  valeric  acid  anddiethylamine, 

C4H9CON(C2H5)2  Used  as  a  sedative    and  antispasmodic  in  hysteria.     Dose, 

two  grains  (0.13  Gm.)  in  capsules 


QUESTIONS  ON  ALDEHYDE,  ITS  DERIVATIVES  AND  PREPARATIONS 

What  is  meant  by  the  term  aldehyde?     (See  page  1075.)     What  is  the  derivation 

of  the  word? 
What  is  its  chemical  composition? 
What  is  produced  when  two  hydrogen  atoms  are  added  to  aldehyde?    What  is 

the  dose? 
Paraldehyde — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
How  is  it  made?    Describe  appearance,  odor,  taste,  chemical  reaction,  and  solu- 
bility.   What  is  the  specific  gravity?    Give  the  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Fusel  oil  derivatives;  amyl 

alcohol;  hydrochloric  acid;  free  acid;  sulphuric  acid;  acetaldehyde. 
What  are  its  uses  and  dose? 
Solution  of  formaldehyde — What  is  the  Latin  title?    What  percentage  of  absolute 

formaldehyde  should  this  solution  contain?    How  is  it  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     What  are 

the  tests  for  identity? 
How  may  free  acid  be  detected? 
Describe  the  assay  process. 
For  what  is  it  used: 
Paraformaldehyde — What  is  the  Latin  title?    Give  the  common  synonyms.    What 

is  the  official  definition? 
How  may  it  be  prepared? 

Describe  its  appearance,  odor,  solubility  and  tests  for  identity. 
What  impurities  are  likely  to  be  present  and  how  may  they  be  detected? 
What  are  its  uses  and  the  dose? 
Hexamethylenamine — Give  the  Latin  title,   chemical  formula  in  symbols,  and 

chemical  name. 
How  is  it  made? 
Describe  appearance,  odor,  chemical  reaction,  and  solubility.    Give  the  tests  for 

identity. 
By  what  common  name  is  it  known? 
For  what  is  it  used?    Give  the  dose. 

Hydrated  chloral — Give  Latin  name,  formula  in  symbols  and  synonyms. 
Give  the  U.  S.  P.  definition. 
How  is  it  made? 

What  is  the  difference  in  composition  between  chloral  and  aldehyde? 
Hence,  what  is  its  name  in  systematic  nomenclature? 
Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  t<?sts 

for  identity. 
How  may  the  following  impurities  be  detected? — Hydrochloric  acid;  chlorides: 

organic  impurities. 
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What  are  its  uses  and  the  dose? 

Chloroform — What  is  the  Latin  name? 

Give  formula  in  symbols.     What  percentage  of  absolute  chloroform  should  it 

contain?    What  precautions  should  be  taken  in  using  it  and  why?    How  is  it 

made? 
What  is  the  object  of  this  process,  and  how  does  it  act? 
What  is  it  termed  chemically,  and  why? 
What  is  the  reaction  when  it  is  produced  by  acting  on  hydrated  chloral  with  an 

alkali? 
What  are  the  reactions  occurring  when  it  is  made  from  alcohol  and  chlorinated 

lime? 
Describe  appearance;  odor,  taste,  chemical  reaction,  and  solubility. 
What  are  the  identity  tests? 
How  may  the  following  impurities  be  detected? — Foreign  odors;  chlorides;  free 

chlorine;  impurities  decomposable  by  sulphuric  acid;  odorous  decomposition 

products;  chlorinated  dcomposition  products. 
By  what  process  may  it  be  purified? 

What  are  its  uses  in  medicine  and  pharmacy?    What  is  the  dose? 
What  are  its  official  preparations? 

Bromoform — Give  the  Latin  title  and  chemical  formula  in  symbols. 
What  percentage  of  absolute  bromoform  should  it  contain?    How  may  it  be  made? 
Describe  appearance,  odor,  taste,  and  solubility.     What  is  the  specific  gravity? 

Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — Free  acid;  bromides  or  bromated 

compounds;  free  bromine;  acetone. 
For  what  is  it  used?    In  what  dose? 
Iodoform — What  is  the  Latin  name? 
Give  the  formula  in  symbols. 
How  may  it  be  made  by  Filhol's  process? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     What  are 

the  tests  for  its  identity?    What  is  the  dose? 
How  may  the  following  impurities  be  detected? — Fixed  impurities;  soluble  yellow 

coloring  matter,  picric  acid;  acids;  alkalies. 
For  what  is  it  used  in  medicine? 

What  is  the  dose?    What  preparation  of  it  is  official? 
Aromatized  iodoform — How  is  it  made?    What  are  its  uses? 


CHAPTER    LIV 

PRODUCTS  OF  THE  ACTION  OF  FERMENTS  UPON  ACID 
SACCHARINE  FRUITS 

The  acid  saccharine  fruits  form  an  important  class  in  medicine  and 
pharmacy.  Their  principal  constituent  is  usually  a  vegetable  acid 
(in  some  fruits  several  acids  are  found);  sugar  and  albuminous  prin- 
ciples are  present  in  small  amount,  and  on  account  of  their  presence 
vinous  fermentation  may  be  induced,  in  their  juices,  resulting  in  the 
production  of  important  alcoholic  liquors.  The  fruits  of  this  class 
which  contribute  the  most  useful  products  to  pharmacy  are  grapes, 
lemons,  limes,  oranges,  apples,  tamarinds,  raspberries,  mulberries, 
pineapples,  strawberries,  currants,  blackberries,  etc.  Most  of  the 
juices  of  these  fruits  readily  undergo  fermentation.  The  clear  alco- 
holic liquid  left  after  decomposition  has  received  various  names 
according  to  the  fruit  from  which  it  is  derived, — viz.,  wine  from 
grapes,  cider  from  apples,  perry  from  pears,  etc. 

The  products  of  the  grape  will  be  considered  first. 

In  the  U.  S.  P.  VIII  white  wine  and  red  wine  were  official.  They 
were  not  admitted  to  the  U.  S.  P.,  IX  because  all  medicated  wines 
were  deleted,  and  therefore,  no  wine  was  required  for  their  preparation. 
In  the  N.  F.  IV  sherry  wine  replaced  other  kinds  for  use  in  the  medi- 
cated wines,  it  will  be  found  on  page  1092.  The  former  official  de- 
scription is  as  follows: 

VINUM  ALBUM.  U.  S.  P.  VIII.      White  Wine 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes,  the  fruit  of 
Vitis  vinifera  Linne"  (Fam.  Vitacece),  freed  from  seeds,  stems,  and  skins,  and  sub- 
jected to  the  usual  cellar-treatment  for  fining  and  aging. 

When  White  Wine  is  prescribed  without  further  specification,  it  is  recom- 
mended that  a  dry  White  Wine  of  domestic  production  be  employed. 

White  Wine  should  be  preserved  in  well-closed  casks,  filled  as  full  as  possible, 
or  in  well-stoppered  bottles,  in  a  cool  place. 

VINUM  RUBRUM.  U.  S.  P.  VIII.     Red  Wine 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  red-colored  grapes, 
the  fruit  of  Vitis  vinifera  Linne"  (Fam.  Vitacece)  in  presence  of  their  skins,  ana 
subjected  to  the  usual  cellar-treatment  for  fining  and  aging. 

When  Red  Wine  is  prescribed  without  further  specification  it  is  recommended 
that  a  dry  Red  Wine  of  domestic  production  be  employed. 

Red  Wine  should  be  preserved  in  well-closed  casks,  filled  as  full  as  possible,  or 
in  well-stoppered  bottles,  in  a  cool  place. 

The  grape  is  the  fruit  of  Vitis  vinifera;  the  juice  contains  grape 
sugar,  tannin,  acid  potassium  tartrate,  calcium  tartrate,  potassium 
sulphate,  sodium  chloride,  pectin,  albuminous  principles,  and  water. 
It  will  be  seen  that  grape  juice  naturally  contains  all  the  substances 
essential  to  the  production  of  vinous  fermentation,  a  favorable  tem- 
perature and  the  presence  of  the  atmosphere  alone  being  needed  to 
convert  it  into  wine. 

Preparation. — The  grape  juice  is  run  into  vats,  and  constitutes  the 
must.  The  temperature  of  the  air  being  about  15.56°  C.  (60°  F.), 
69  1089 
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fermentation  gradually  takes  place  in  the  must,  which  becomes  sensibly 
warmer  and  emits  a  large  quantity  of  carbon  dioxide.  The  liquor  from 
being  sweet  becomes  vinous,  owing  to  the  conversion  of  the  grape 
sugar  into  alcohol.  When  the  liquor  has  acquired  a  strong  vinous 
taste  and  become  perfectly  clear,  the  wine  is  considered  formed,  and 
is  racked  off  into  casks.  But  even  after  this  stage  of  the  process  the 
fermentation  continues  for  several  months.  During  the  whole  of  this 
period  a  frothy  matter  is  formed,  which  for  the  first  few  days  collects 
around  the  bung,  but  afterwards  precipitates  along  with  coloring  matter 
and  tartar,  forming  a  deposit  which  constitutes  the  wine  lees.  Wines 
are  sweet,  dry,  light,  sparkling,  still,  acid,  or  rough,  according  to  the 
character  of  the  grape  juice  and  the  method  employed  in  making 
the  wine.  When  the  quantity  of  sugar  in  the  juice  is  large,  and  the 
amount  of  ferment  insufficient  to  convert  all  the  sugar  into  alcohol, 
a  sweet  wine  is  produced;  if,  on  the  other  hand,  the  quantity  of  ferment 
is  sufficient  to  convert  all  the  sugar  into  alcohol,  a  strong  or  generous 
wine  is  formed.  If  only  a  moderate  amount  of  sugar  is  present  in 
the  juice,  with  enough  ferment  to  convert  all  of  it  into  alcohol,  the 
wine  is  termed  dry.  A  small  portion  of  sugar  results  in  the  produc- 
tion of  a  light  wine;  if  a  large  quantity  of  ferment  is  present,  however, 
a  sour  wine  is  produced,  because  the  fermentation  has  progressed  until 
acetic  acid  is  formed.  Wines  are  sparkling  or  still  according  as  they 
contain  carbon  dioxide  or  not,  and,  if  fermented  in  contact  with  the 
seeds,  which  contain  tannin,  they  are  rough  or  astringent.  Any  of 
the  commercial  brands  of  wine  which  fulfil  the  requirements  of  the 
Pharmacopoeia  VIII  may  be  classed  as  white  or  red  wine  respectively. 
White  wine  was  officially  described  as  follows: 

Official  Description. — A  pale  amber-colored  or  straw-colored  liquid. 

Odor  and  Taste. — Pleasant  odor  free  from  yeastiness;  fruity,  agreeable,  slightly 
spirituous  taste  without  excessive  sweetness  or  acidity. 

Specific  Gravity. — Not  less  than  0.990  nor  more  than  1.010  at  15.56°  C.  (60°  F.). 

Tests  for  Identity. — If  a  portion  of  White  Wine  be  evaporated,  the  residue,  when 
dried  during  twelve  hours  on  a  water-bath,  should  amount  to  not  less  than  1.5  nor  more 
than  3  per  cent.;  this  residue  ignited  at  a  low  temperature  and  burned  gradually  to 
whiteness,  moistened  with  a  small  portion  of  ammonium  carbonate  T.S.,  and  again  care- 
fully ignited,  should  weigh  not  less  than  0.14  Gm.  nor  more  than  0.26  Gm.  for  each 
100  mils  of  White   Wine  tested. 

Impurities  and  Tests  for  Impurities. — Limit  of  Free  Acid. — To  neutralize  50  mils  of 
White  Wine  should  require  not  less  than  3  nor  more  than  5.2  mils  of  normal  potassium 
hydroxide  V.S.,  litmus  T.S.  being  used  as  indicator. 

More  than  Traces  of  Tannic  Acid. — If  10  mils  of  White  Wine  be  diluted  with  an  equal 
volume  of  water,  and  treated  with  5  drops  of  ferric  chloride  T.S.,  only  a  faint,  greenish- 
brown  color  should  make  its  appearance. 

Saccharin. — If  75  mils  of  White  Wine  be  acidified  with  5  mils  of  diluted  sulphuric 
acid  (1  in  3),  and  thoroughly  shaken  in  a  separator  with  a  mixture  of  equal  parts  of 
petroleum  benzin  and  ether,  and  if  the  solvent,  after  separation,  be  transferred  to  a 
porcelain  dish,  allowed  to  evaporate  spontaneously,  and  the  residue  dissolved  in  3 
mils  of  water,  the  solution  should  not  have  a  sweet  taste 

Salicylic  Arid,  —nor  should  it  give  a  violet  color  upon  the  addition  of  a  diluted  solu- 
tion of  ferric  chloride  (1  in  L'(IO). 

Quantitative  Test. —  Tested  by  the  following  method,  White  Wine  should  be  found 
to  contain  not  less  than  7  per  cent,  nor  more  than  L2  per  cent.,  by  weight  (equivalent 
to  X.5  per  cent,  to  15  per  cent,  by  volume),  of  absolute  alcohol. 

Take  tn(  specific  gravity  (to  four  decimals)  of  a  sufficient  portion  of  the  White  Wine 
carefully  measured  at  the  temperature  of  15.66*  ( !.  (60°  F.),evaporatethewineinatared 

diafa  to  one-third  of  its  original  weight,  cool,  and  add  water  until  the  liquid  measures 
its  original  volume  at  l.'.ii  (  .  nil)'  V.)\  then  take  the  specific  gravity  (to  four  decimals) 
again.  The  difference  between  the  two  specific  gravities  deducted  from  1.0000  corre- 
sponds to  the  specific  gravity  of  an  alcohol  containing  the  same  prerentage  of  absolute 
alcohol,  by  weight  or  volume,  as  the  Wine  under  examination,  the  corresponding  per- 
centage being  ascertained  by  referring  to  the  alcohol  tables.    (See  page  1056.) 
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Red  wine  was  officially  described  as  follows: 

Official  Description. — A  deep  red  liquid. 

Odor  and  Taste. — Pleasant  odor  free  from  yeastiness;  fruity,  moderately  astringent, 
pleasant,  and  slightly  acidulous  taste,  without  excessive  sweetness  or  acidity. 

Specific  Gravity. — Not  less  than  0.989  nor  more  than  1.110  at  15.50°  C.  (00°  F.). 

Tests  for  Identity. — If  a  portion  of  Red  Wine  he  evaporated,  the  residue,  when  dried 
during  twelve  hours  on  a  water-bath,  should  amount  to  not  less  than  1  6  per  cent,  nor 
more  than  3.5  per  cent.;  this  residue,  ignited  at  a  low  temperature  and  burned  gradually 
to  whiteness,  moistened  with  a  small  portion  of  ammonium  carbonate  T.S.,  and  again 
carefully  ignited,  should  weigh  not  less  than  0.22  Gm.  nor  more  than  0.34  Gm.  for  each 
100  mils  of  Red  Wine  tested. 

If  10  mils  of  Red  Wine  be  diluted  with  an  equal  volume  of  water,  and  treated  with 
5  drops  of  ferric  chloride  T.S.,  the  liquid  should  acquire  a  brownish-green  color  (pres- 
ence of  tannic  acid). 

With  lead  acetate  T.S.  Red  Wine  forms  a  heavy  precipitate  which  may  vary  in  color 
from  bluish-green  to  green 

Impurities  and  Tests  for  Impurities. — Limit  of  Free  Acid. — To  neutralize  50  mils  of 
Red  Wine  should  require  not  less  than  3  mils  nor  more  than  5.2  mils  of  normal  potassium 
hydroxide  V.S.,  litmus  T.S.  being  used  as  indicator. 

Red  Aniline  Colors. — If  50  mils  of  Red  Wine  be  treated  with  a  slight  excess  of  ammonia 
water,  the  liquid  should  acquire  a  green  or  brownish-green  color;  if  it  be  then  well  shaken 
with  25  mils  of  ether,  the  greater  portion  of  the  ethereal  layer  removed,  and  evaporated 
in  a  porcelain  dish  with  an  excess  of  acetic  acid  and  a  few  fibers  of  uncolored  silk,  the 
latter  should  not  acquire  a  crimson  or  violet  color. 

Acid  Fuchsin. — If  25  mils  of  Red  Wine,  heated  to  about  45°  C.  (113°  F.),  be  well 
agitated  with  25  Gm.  of  manganese  dioxide,  the  liquid  filtered  off  and  acidulated  with 
hydrochloric  acid,  it  should  not  acquire  a  red  color. 

Saccharin. — If  75  mils  of  Red  Wine  be  acidified  with  5  mils  of  diluted  sulphuric  acid 
(1  in  3)  and  thoroughly  shaken  in  a  separator  with  a  mixture  of  equal  parts  of  petroleum 
benzin  and  ether,  and  if  the  solvent  after  separation  be  transferred  to  a  porcelain  dish, 
allowed  to  evaporate  spontaneously,  and  the  residue  dissolved  in  3  mils  of  water,  the 
solution  should  not  have  a  sweet  taste 

Salicylic  Acid. — nor  should  it  give  a  violet  color  upon  the  addition  of  a  diluted  solu- 
tion (1  in  200)  of  ferric  chloride. 

Quantitative  Test. — Tested  by  the  following  method,  Red  Wine  should  be  found  to 
contain  not  less  than  7  per  cent,  nor  more  than  12  per  cent.,  by  weight  (equivalent  to 
8.5  per  cent,  to  15  per  cent,  by  volume),  of  absolute  alcohol: 

Take  the  specific  gravity  (to  four  decimals)  of  a  sufficient  portion  of  the  Rid  Wine 
accurately  measured  at  the  temperature  of  15.56°  C.  (60°  F.),  evaporate  the  Wine  in  a 
tared  dish  to  one-third  of  its  original  weight',  cool,  and  add  water  until  the  liquid  measures 
its  original  volume  at  15.56°  C.  (60°  F.) ;  then  take  the  specific  gravity  (to  four  decimals) 
again.  The  difference  between  the  two  specific  gravities  deducted  from  1.0000  corre- 
sponds to  the  specific  gravity  of  an  alcohol  containing  the  same  percentage  of  absolute 
alcohol,  by  weight  or  volume,  as  the  Wine  under  examination,  the  corresponding  per- 
centage being  ascertained  by  referring  to  the  alcohol  tables.    (See  page  1056.) 

The  explanation  of  the  official  quantitative  test  for  the  amount  of 
alcohol  in  wine  is  based  upon  the  assumption  that  when  the  alcohol 
from  a  measured  weight  of  wine  at  a  given  temperature  is  entirely 
evaporated  without  boiling  or  wasting  it,  and  when  the  original  volume 
has  been  exactly  restored  by  the  addition  of  pure  water  at  the  same 
temperature,  the  difference  between  the  two  specific  gravities  deducted 
from  1.0000  expresses  the  specific  gravity  of  an  alcoholic  liquid  of  the 
same  strength  as  that  in  the  wine.  By  referring  to  the  alcohol  table 
the  percentage  of  alcohol  by  weight  corresponding  to  this  specific 
gravity  is  ascertained,  and  thus  the  percentage  of  alcohol  in  the  wine 
is  obtained. 

An  example  will  illustrate  this.  The  original  specific  gravitv  of  a 
sample  of  wine  is  0.9875  at  15.56°  C.  (60°  F.)  after  the  evaporation  of  the 
alcohol  and  the  restoration  of  the  original  volume,  the  specific  gravity 
is  found  to  be  1.0080.  This  figure  represents  the  solids  and  water  in 
the  wine.  If  the  specific  gravity  of  water  |  L.OOOO)  now  be  subtracted 
from  this,  the  resulting  figure  will  be  0.0080,  which  represents  the 
solids  and  may  be  used  as  a  correction  factor  in  the  original  specific 
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gravity.  Subtracting  therefore  0.0080  from  0.9875,  a  figure  is  obtained 
(0.9795)  which  upon  referring  to  the  alcohol  table,  indicates  about 
13  per  cent,  of  alcohol  by  weight,  or  about  16  per  cent,  by  volume. 
A  more  accurate  method  for  determining  the  alcoholic  per  cent,  of 
wine  will  be  found  in  the  U.  S.  P.,  Test  No.  14,  Chapter  LXII. 

The  aroma  of  wines,  termed  their  "bouquet,"  depends  upon  the 
formation  of  certain  esters  during  the  fermentation,  and  also  during 
the  aging  or  ripening  process.  These  are  said  to  be  oenanthic,  caprylic, 
butyric,  caproic,  acetic,  and  pelargonic  esters. 

Argol. — During  the  fermentation  of  wines,  especially  those  that  are 
acid,  a  peculiar  matter  is  deposited  upon  the  sides  and  bottom  of  the 
casks,  forming  a  crystalline  crust,  called  crude  tartar,  or  argol.  That 
deposited  from  red  wines  is  of  a  reddish  color,  and  is  called  red  argol; 
that  derived  from  white  wines  is  of  a  dingy  white  color,  and  is  de- 
nominated white  argol.  Both  kinds  consist  of  acid  potassium  tartrate 
rendered  impure  by  calcium  tartrate,  more  or  less  coloring  matter, 
and  other  substances  which  are  deposited  during  the  clarification  of 
the  wine.  The  deposition  of  the  tartar  is  thus  explained;  the  acid  tar- 
trate exists  naturally  in  the  juice  of  the  grape,  held  in  solution  by  the 
sweet  aqueous  liquid;  when  the  juice  is  submitted  to  fermentation  in 
the  process  for  converting  it  into  wine,  the  sugar  disappears,  and  is 
replaced  by  alcohol,  in  which  the  salt  is  insoluble.  It  is  from  this 
substance  that  acid  potassium  tartrate  is  obtained  by  a  process  of 
purification  (see  Potassii  Bitartras,  page  719),  and  from  the  latter  tar- 
taric acid  is  produced. 

Uses. — The  use  of  wine  pharmaceutical^  as  a  menstruum  for  a 
class  of  preparations,  is  no  longer  in  favor  because  of  the  variable 
quality  and  character  of  the  commercial  wines.  All  wines  were  de- 
leted from  the  U.  S.  P.  for  this  reason  but  were  included  in  the 
N.  F.  (see  page  512). 

In  the  manufacturing  laboratories,  however,  a  fortified  wine  is 
largely  used  as  the  menstruum  for  pharmaceutical  products,  where 
low-alcoholic  strength  is  required,  as  it  may  be  bought  without  pay- 
ing the  internal  revenue  tax  for  alcohol  and  thus  effects  a  saving  in 
cost.    Medicinally,  wine  is  used  as  a  stimulant. 


VINUM  XERICUM.     N.  F      Sherry  Wine 
[Vin.   Xeric] 

An  alcoholic  liquid  made  by  fermenting  the  juice  of  fresh  ripe  grapes, 
the  fruit  of  cultivated  species  of  ViHs  Linnc"  (Fam.  Vitacece),  freed 
from  seeds,  stems  and  skins,  and  fortifying  with  pure  grape  brandy. 
It  contains  not  less  than  16  per  cent,  nor  more  than  24  per  cent,  of 
C2H5OH,  by  volume,  when  estimated  as  directed  in  the  U.  S.  P.,  Test 
No.  14,  Chapter  LXII.  Preserve  it  in  well-closed  casks  or  in  well- 
stoppered  bottles,  in  a  cool  place. 

Official  Description. — A  pale  yellowish-brown  or  amber  -colored  liquid. 
Odor  and  Taste. — It   has   B   pleasant,  aromatic    odor,    bee   from   yeastiness,    and  a 
fruity,  characteristic  taste  without  excessive  sweetness  nr  acidity. 
Specific  Gravity.— From  0.986  to  1.000  at  25°  C.  (77°  F.). 


PRODUCTS  FROM  ACID  SACCHARINE  FRUITS  1093 

Tests  for  Identity  and  Impurities.— Evaporate  100  mils  of  8herry  Wine  in  a  tared 
dish,  on  a  water  bath,  and  dry  the  residue  to  constant  weight  at  100°  C.  (212°  F.);  it 
weighs  not  less  than  3  Gm.  nor  more  than  7  Gm.  Ignite  this  residue  at  a  low  tempera- 
ture and  burn  it  gradually  to  whiteness,  moisten  the  ash  with  a  small  portion  of  am- 
monium carbonate  T.S.  and  again  carefully  ignite;  the  ash  weighs  not  less  than  0.175 
Gm.  nor  more  than  0.5  Gm. 

Free  Acid. — Dilute  50  mils  of  Sherry  Wine  with  200  mils  of  distilled  water;  it  requires 
for  neutralization  not  less  than  20  mils  nor  more  than  40  mils  of  tenth-normal  potas- 
sium hydroxide  V.S.,  using  phenolphthalein  T  S.  as  indicator. 

Sulphate. — Acidulate  50  mils  of  Sherry  Wine  with  hydrochloric  acid,  heat  and  add  an 
excess  of  barium  chloride  T.S.  •Collect  the  precipitate  on  a  filter  of  known  ash  content, 
wash  it  thoroughly,  dry,  and  ignite;  the  residue  weighs  not  more  than  0.034  Gm. 

Tannic  Acid. — To  10  mils  of  Sherry  Wine  add  an  equal  volume  of  distilled  water  and 
5  drops  of  ferric  chloride  T.S.;  not  more  than  a  faint  greenish-brown  color  appears. 

Saccharin. — Add  10  mils  of  diluted  sulphuric  acid  to  75  mils  of  Sherry  Wine  and 
ehake  out  the  mixture  in  a  separator  twice,  using  each  time  20  mils  of  a  mixture  of  equal 
volumes  of  purified  petroleum  benzin  and  ether.  Transfer  the  separated  benzin-ether 
solution  to  an  evaporating  dish,  allow  the  solvent  to  evaporate  spontaneously  and  dis- 
eolve  the  residue  in  3  mils  of  distilled  water;  the  solution  does  not  have  a  sweet  taste 

Salicylic  Acid. — nor  does  it  yield  a  violet  color  upon  the  addition  of  a  few  drops  of 
a  dilute  solution  of  ferric  chloride  (1  in  200). 

N.  F.  Preparation. — Elixir  Gentianae  Glycerinatum;  N.  F.  Wines. 

Brandy  is  no  longer  official  in  the  U.  S.  P.  but  the  U.  S.  P.  VIII 

description  is  as  follows: 

SPIRITUS  VINI  GALLICI.     U.S.  P.  VIII.     Brandy 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented,  unmodified 
juice  of  fresh  grapes. 

Preparation. — Brandy  varies  in  quality  according  to  the  source 
from  which  it  is  obtained.  The  best  brandy  is  obtained  from  French 
wines,  and  the  kind  called  Cognac  is  most  esteemed.  Very  large 
quantities  of  brandy  are  now  made  in  California,  but  the  taste  is 
peculiar  and  easily  distinguished  from  that  of  Cognac.  The 
Pharmacopoeia  recognized  all  spirits  when  obtained  from  the  juice  of 
grapes,  if  sufficiently  strong  and  pure  to  meet  the  tests  given  below. 

Brandy  owes  its  aroma  to  cenanthic  and  acetic  ethers  and  other 
volatile  products.  (See  Vinum  Album.)  (Enanthic  ether  is  known 
chemically  as  ethyl  pelargonate,  C11H22O2,  but  in  commerce  it  ia 
called  oil  of  cognac.  It  is  a  fragrant,  ethereal  oil,  of  a  greenish  color, 
and  is  largely  used  in  making  factitious  brandy. 

Official  Description. — A  pale  amber-colored  liquid.  Brandy  should  be  at  least  four 
years  old. 

Odor,  Taste,  and  Reaction. — Distinctive  odor  and  taste;  slightly  acid  reaction. 

Specific  Gravity.— Not  more  than  0.941  nor  less  than  0.925  at  15.56°  C.  (60°F.),cor- 
responding,  approximately,  to  an  alcoholic  strength  of  39  to  47  per  cent,  by  weight, 
or  46  to  55  per  cent,  by  volume,  of  absolute  alcohol. 

Impurities  and  Tests  for  Impurities. — Fusel  Oil  from  Grain  or  Potato  Spirit. —  If  100 
mils  of  Brandy  be  slowly  evaporated  in  a  tared  dish  on  a  water-bath,  the  last  portions 
volatilized  should  have  an  agreeable  odor  free  from  harshness. 

Added  Sugar,  Glycerin,  and  Aromatic  Substances. — The  residue,  when  dried  at  100°  C. 
(212°  F.),  should  not  weigh  more  than  0.5  Gm.  This  residue  should  have  no  sweet  or 
distinctly  spicy  taste. 

More  than  Traces  of  Oak  Tannin  from  Casks. — This  residue  should  almost  completely 
dissolve  in  10  mils  of  cold  water,  forming  a  solution  which  is  colored  not  deeper  than 
light  green  by  a  few  drops  of  ferric  chloride  T.S.  diluted  with  10  volumes  of  water. 

Limit  of  Free  Acid. — To  render  100  mils  of  Brandy  distinctly  alkaline  to  litmus,  not 
more  than  1  mil  of  normal  potassium  hydroxide  V.S.  should  be  required. 

Uses. — Brandy  is  employed  as  a  stimulant,  and  is  often  adminis- 
tered with  milk,  yolk  of  eggs,  etc. 
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ACIDUM  TARTARICUM.     U.  S.     Tartaric  Acid 
[Acid.  Tart.] 

A  dibasic  organic  acid  usually  obtained  from  wine  lees  or  argol.  It 
contains  not  less  than  99.5  per  cent,  of  C4H606or  C2H2(OH)2(COOH)8 
(150.05). 

Preparation. — This  important  acid  may  be  prepared  by  saturating 
the  excess  of  acid  in  acid  potassium  tartrate  or  cream  of  tartar  with 
calcium  carbonate,  and  decomposing  the  resulting  insoluble  calcium 
tartrate  by  sulphuric  acid,  which  precipitates  in  combination  with 
the  lime  of  calcium  sulphate,  and  liberates  the  tartaric  acid.  The 
process,  when  thus  conducted,  furnishes  only  one-half  of  the  tartaric 
acid.  The  other  half  may  be  procured  by  decomposing  the  neutral 
potassium  tartrate  remaining  in  the  solution  after  the  precipitation 
of  the  calcium  tartrate  by  calcium  chloride  in  excess.  By  double 
decomposition,  potassium  chloride  will  be  formed  in  solution,  and  a 
second  portion  of  calcium  tartrate  will  precipitate,  which  may  be 
decomposed  by  sulphuric  acid  together  with  the  first  portion. 

2KHC4H406  +  CaCOa  =  KaC4H40«  +  CaC4H406  +  H20  +  CO. 

Acid  Potassium  Calcium  Potassium  Calcium  Water         Carbon 

Tartrate  Carbonate  Tartrate  Tartrate  Dioxide 

then 
K2C4H406  +  CaCla  =  CaC4H40«  +  2KC1 

Potassium  Calcium  Calcium  Potassium 

Tartrate  Chloride  Tartrate  Chloride 

and 
2CaC4H406  +  2H2S04  =  2CaS04  +  2H2C4H4Oa 

Calcium  Sulphuric  Calcium  Tartaric  Acid 

Tartrate  Acid  Sulphate 

Calcium  sulphate  is  sometimes  substituted  for  calcium  chloride  in 
the  second  stage  of  the  decomposition.  Tartaric  acid  is  a  dibasic 
acid;  one  or  two  of  its  hydrogen  atoms  are  capable  of  being  replaced 
by  metals.  With  monad  metals,  acid,  neutral,  and  double  tartrates 
may  be  formed,  thus: 


C4H406 

C4H406 

C4H406 

C4II4Oe 

H2 

HK 

K2 

KNa 

Tartaric  Acid 

Acid  Potassium 

Neutral  Potas- 

Potassio-Sodium 

Tartrate 

sium  Tartrate 

Tartrate 

Tartaric  acid  contains  no  water  of  crystallization.  The  tartrates 
are  important  salts.  Three  are  official,  two  of  them  being  double  salts, — 
viz.,  antimony  and  potassium  tartrate,  potassium  and  sodium  tartrate; 
the  other  salt  is  potassium  bitartrate.  Tartrates  may  be  recognized  by 
becoming  blackened  on  the  addition  of  sulphuric  acid,  evolving  at 
the  same  time  an  empyfeumatic  odor.  Their  solutions,  if  neutral, 
yield  with  calcium  chloride  white  precipitates  of  calcium  tartrate, 
which  are  Boluble  in  solution  of  potassium  hydroxide.  Tartaric  acid 
is  recognized  by  a  strong  solution  producing  with  a  solution  of  potas- 
sium  hydroxide  a  crystalline  precipitate  of  acid  potassium  tartrate. 

Official  Description.  -It  occurs  in  colorless,  translucent,  monoclinic  prisms,  or  as  a 
white,  granular  or  line-  powder;  permanenl  in  the  air. 

Odor,  Taste,  and  Reaction.  — Odorleas,  having  an  acid  taste.  An  aqueous  solution 
of  Tartaric  Acid  1 1  in  20)  ia  arid  to  litmus. 

Solubility. — One  Qm,  of  Tartaric  Acid  dissolves  in  0.75  mil  of  water  and  in  3.3  mils 
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of  alcohol  at  25°  C.  (77°  F.) ;  also  in  0.5  mil  of  boiling  water;  almost  insoluble  in  chloro- 
form, slightly  soluble  in  ether. 

Tests  for  Identity. — An  aqueous  solution  of  the  Acid  (1  in  2)  mixed  with  an  equpl 
volume  of  an  aqueous  solution  of  potassium  acetate  (1  in  3)  yields  a  white,  crystalline 
precipitate,  which  is  dissolved  by  solutions  of  alkalies  and  by  mineral  acids,  but  is  insol- 
uble in  acetic  acid. 

When  slowly  ignited  it  is  gradually  decomposed,  evolving  an  odor  resembling  burn- 
ing sugar. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Tartaric  Acid;  not 
more  than  0.05  per  cent,  of  ash  remains. 

Sulphuric  Acid. — The  addition  of  1  mil  of  barium  chloride  T.S.  to  10  mils  of  an  aque- 
ous solution  of  the  Acid  (1  in  100),  to  which  has  previously  been  added  a  few  drops  of 
hydrochloric  acid,  produces  no  turbidity. 

Oxalic  Acid. — An  aqueous  solution  of  the  Acid  (1  in  10),  in  which  the  free  acid  has 
been  nearly  neutralized  with  ammonia  water,  is  not  affected  by  calcium  sulphate  T.S. 

Heavy  Metals. — Ten  mils  of  an  aqueous  solution  of  the  Acid  (1  in  50),  mixed  with  0.5 
mil  of  hydrochloric  acid,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.S. P., 
Test  No.  3,  Chapter  LXII). 

Lead. — Dissolve  10  Gm.  of  Tartaric  Acid  in  20  mils  of  distilled  water,  add  2  mils  of 
sulphurous  acid  and  boil  the  mixture  until  the  odor  of  sulphur  dioxide  is  barely  per- 
ceptible. Cool  the  solution,  mix  it  with  1  mil  of  sodium  cyanide  T.S.  and  follow  this 
immediately  with  stronger  ammonia  water  until  the  precipitate  formed  is  redissolved 
and  the  solution  has  a  slight  odor  of  ammonia.  When  cold,  transfer  the  solution  to  a 
glass-stoppered  cylinder,  graduated  to  50  mils.  Dilute  it  with  sufficient  distilled  water 
to  measure  50  mils  and  add  3  drops  of  sodium  sulphide  T.S.  After  mixing  well,  the 
color  produced  in  the  solution,  if  any,  when  viewed  downward  against  a  white  surface, 
is  not  greater  than  the  color  of  a  control  solution  prepared  as  follows:  Dissolve  2  Gm. 
of  ammonium  chloride  (see  Reagents,  Chapter  LXII)  in  20  mils  of  distilled  water,  add 
4  mils  of  a  solution  containing  0.08  Gm.  of  lead  nitrate  in  1000  mils  of  distilled  water, 
and  then  1  mil  of  diluted  hydrochloric  acid.  Treat  this  solution  with  the  same  quan- 
tity of  sulphurous  acid,  sodium  cyanide  T.S.  and  stronger  ammonia  water,  as  directed 
above,  transfer  to  another  50  mil  glass-stoppered  cylinder,  then  dilute  it  with  sufficient 
distilled  water  to  make  50  mils,  and  add  three  drops  of  sodium  sulphide  T.  S.  (Before 
adding  the  sodium  sulphide  T.S.,  the  liquid  must  possess  a  distinct  odor  of  ammonia  and 
the  two  cylinders  used  must  be  matched,  be  of  practically  colorless  glass,  and  have  the 
same  internal  diameter.) 

Assay. — Dissolve  about  3  Gm.  of  Tartaric  Acid,  accurately  weighed,  in  50  mils  of 
distilled  water  and  titrate  this  solution  with  normal  potassium  hydroxide  V.S.,  using 
phenolphthalein  T.S.  as  indicator.  It  shows  not  less  than  99.5  per  cent,  of  CjHeOe- 
Each  mil  of  normal  potassium  hydroxide  V.S.  consumed  corresponds  to  0.07503  Gm.  of 
CiHeOe-  Each  gramme  of  Tartaric  Acid  corresponds  to  not  less  than  13. 2G  mils  of 
normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparation. — Acidum  Hydriodicum  Dilutum;  Caffeina  Citrata  Effer- 
vescens;  Extractum  Aconiti;  Extractum  Hydrastis;  Extractum  Physostigmatis; 
Potassii  Citras  Effervescens;  Pulvis  Effervescens  Compositus;  Sodii  Phosphas 
Effervescens. 

N.  F.  Preparations. — Elixir  Pepsin i,  Bismuthi  et  Strychninse;  Glyceritum  Bis- 
muthi;  Liquor  Alumini  Acetico-Tartratis;  Liquor  Sodii  Citro-tartratis  Efferves- 
cens; Sal  Carolinum  Factitium  Effervescens;  Sal  Kissingense  Factitium  Efferves- 
cens; Sal  Lithii  Citras  Effervescens;  Sal  Potassii  Bromidi  Effervescens ;  Sal  Potas- 
sii Bromidi  Effervescens  Compositus;  Sal  Vichyanum  Factitium  Effervescens;  Sal 
Vichyanum  Factitium  Effervescens  cum  Lithio. 

The  list  of  preparations  into  which  tartaric  acid  enters  officially  is 
given  above.  It  is  chiefly  used  ;is  the  acid  ingredient  of  a  reaction 
and  will  not  be  found  as  free  acid  in  the  finished  product. 


ACIDUM  CITRICUM.    U.  S.    Citric  Acid 
[Acid.  Cit.] 

A  tribasic  organic  acid  usually  obtained  from  the  juice  of  limes  or 
lemons.  It  contains  not  less  than  99.5  per  cent,  of  C6H8074-H20 
or  C3H4(OH)(COOH)3+H20  (210.08).  Preserve  it  in  well-closed 
containers. 

Preparation. — Although  this  acid  is  found  in  many  plants,  it  is 
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obtained  upon  a  commercial  scale  only  from  the  juice  of  limes  and 
lemons.  It  is  extracted  from  lime  juice  (see  page  1099)  by  a  very  simple 
process,  but  one  requiring  some  careful  manipulation.  The  boil- 
ing juice  is  first  completely  saturated  with  calcium  carbonate  (chalk 
or  whiting)  in  fine  powder,  and  the  calcium  citrate  formed  is  allowed 
to  subside.  This  is  then  washed  repeatedly  with  water,,  and  decom- 
posed by  diluted  sulphuric  acid.  An  insoluble  calcium  sulphate  is 
precipitated,  and  the  disengaged  citric  acid  remains  in  solution.  This 
is  carefully  concentrated  in  leaden  boilers  until  a  pellicle  begins  to 
form,  when  it  is  transferred  to  other  vessels  to  cool  and  crystallize. 

2H3C6H507  +  3CaC03  =  Ca32C6H507  +  3H20+3COa 

Citric  Acid  in  Calcium  Calcium  Citrate  Water        Carbon 

Lime  Juice  Carbonate  Dioxide 

Ca32C6H507  +  3H2S04  =  2HaC6H607  +  3CaSO* 

Calcium  Citrate        Sulphurio  Acid         Citric  Acid  Calcium-Sulphate 

Citric  acid  contains  one  molecule  of  water  of  crystallization.  It 
differs  in  this  respect  from  tartaric  acid,  which  contains  none.  It  is 
a  tribasic  acid;  in  other  words,  three  atoms  of  hydrogen  are  replace- 
able by  metals,  three  classes  of  citrates  being  formed  according  as 
one,  two,  or  three  hydrogen  atoms  are  replaced. 

The  citrates  are  a  valuable  class  of  medicinal  salts,  nine  being 
official, — five  of  which  are  simple  salts,  one  granular  effervescent, 
and  three  are  double, — as  follows:  ferric,  bismuth,  lithium,  potassium 
and  sodium  citrates,  effervescent  potassium  citrates,  bismuth  and 
ammonium  citrate,  iron  and  ammonium  citrate,  iron  and  quinine 
citrate.  It  is  used  in  two  solutions, — solution  of  magnesium  citrate, 
and  solution  of  potassium  citrate.  The  numerous  other  official  prepa- 
rations into  which  it  enters  will  be  found  below. 

Official  Description. — It  occurs  in  colorless,  translucent,  right-rhombic  prisms,  or 
aa  a  white  powder,  efflorescent  in  warm  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  an  acid  taste.  An  aquoous  solu- 
tion of  Citric  Acid  (1  in  20)  is  acid  to  litmus. 

Solubility.— One  Gm.  of  Citric  Acid  dissolves  in  0.5  mil  of  water,  1.8  mils  of  alcohol 
and  in  about  30  mils  of  ether  at  25°  C.  (77°  F.);  also  in  0.5  mil  of  boiling  water. 

Tests  for  Identity. — Add  1  mil  of  an  aqueous  solution  of  the  Acid  (1  in  10)  to  50  mils 
of  calcium  hydroxide  T.S.  (or  sufficient  of  the  latter  to  render  the  mixture  alkaline); 
the  liquid  remains  clear.  When  boiled  for  about  one  minute,  the  solution  becomes 
opaque  through  the  precipitation  of  calcium  citrate. 

When  slowly  ignited,  Citric  Acid  is  gradually  decomposed  without  emitting  an  odor 
resembling  burning  sugar  (difference  from  tartaric  acid). 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Citric  Acid  ;  not 
more  than  0.05  per  cent,  of  ash  remains. 

Oxalic  Acid. — An  aqueous  solution  of  Citric  Acid  (1  in  10),  which  has  been  nearly 
neutralized  with  ammonia  water,  remains  clear  on  the  addition  <>f  calcium  sulphate  T.8. 

Tartaric  Acid. — Heat  about  5  Gm.  of  powdered  Citric  Acid  for  fifteen  minutes  on  a 
water  bath  with  5  mils  of  sulphuric  acid  in  a  porcelain  dish,  which  has  previously  been 
rinsed  with  sulphuric  acid,  keeping  the  mixture  protected  from  dust;  no  darker  color 
than  yellow  develops. 

Heavy  Afetals — Ten  milsof  an  aqueous  solution  of  the  Acid  (1  in  50)  mixed  with  0.5 
mil  of  hydrochloric,  acid  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P., 
Test  No.  3,  Chapter  LXIIV 

Sulphuric  Acid. — The  addition  of  1  mil  of  barium  chloride  T.S.  to  10  mils  of  an  aque- 
ous solution  of  the  Acid  (1  in  100),  to  which  havo  previously  been  added  a  few  drops 
of  hydrochloric  aeid,  producea  n<>  turbidity, 

Lead. — Dissolve  10  Crn.  of  Citric  Acid  in  20  mils  of  distilled  water,  add  2  mils  of 
sulphurous  acid  and  boll  the  mixture  until  the  odor  of  sulphur  dioxide  is  barely  percep- 
tible. Cool  the  solution,  mix  it  with  1  mil  of  sodium  cyanide  T.S.  and  follow  this  im- 
mediately with  stronger  ammonia  water  until  the  solution  possesses  a  slight  odor  of 
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ammonia.  When  cold,  transfer  the  solution  to  a  glass-stoppered  cylinder  graduated 
at  60  mils,  dilute  it  with  sufficient  distilled  water  to  measure  50  mils,  and  add  3  drops 
of  sodium  sulphide  T.S.  After  mixing  well,  the  color  produced  in  the  solution,  if  any, 
when  viewed  downward  against  a  white  surface,  is  not  greater  than  the  color  of  a  con- 
trol solution  prepared  as  follows:  Dissolve  2  Gm.  of  ammonium  chloride  (see  Reagents, 
Chapter  LXII)  in  20  mils  of  distilled  water,  add  4  mils  of  a  solution  containing  0.08 
Gm.  of  lead  nitrate  in  1000  mils  of  distilled  water,  and  then  1  mil  of  diluted  hydrochloric 
acid.  Treat  this  solution  with  the  same  quantity  of  sulphurous  acid,  sodium  cyanide 
T.S.  and  stronger  ammonia  water,  as  directed  above,  transfer  to  another  50-mil,  glaas- 
etoppered  cylinder,  then  dilute  it  with  sufficient  distilled  water  to  make  50  mils  and  add 
3  drops  of  sodium  sulphide  T.S.  (before  adding  the  sodium  sulphide  T.S.,  the  liquid 
must  possess  a  distinct  odor  of  ammonia,  and  the  two  cylinders  used  must  be  matched, 
be  of  practically  colorless  glass,  and  have  the  same  internal  diameter). 

Assay. — Dissolve  about  3  Gm.  of  the  Acid,  accurately  weighed,  in  50  mils  of  distilled 
water  and  titrate  the  solution  with  normal  potassium  hydroxide  V.S.,  using  phenol- 
phthalein  T.S.  as  indicator.  It  shows  not  less  than  99.5  per  cent,  of  CeHeOv+HaO. 
Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.07003  Gm.  of 
CeHs07+H20.  Each  gramme  of  Citric  Acid  corresponds  to  not  less  than  14.2  mils 
of  normal  potassium  hydroxide  V.S. 

U.  S.  P.  Preparation. — Caffeina  Citrata;  Caffeina  Citrata  Effervescens;  Liquor 
Magnesii  Citratis;  Liquor  Potassii  Citratis;  Potassii  Citras  Effervescens;  Sodii 
Phosphas  Effervescens;  Syrupus  Acidi  Citrici;  Syrupus  Aurantii;  Syrupua 
Lactucarii. 

N.  F.  Preparations. — Elixir  Ferri  Pyrophosphatis,  Quininae  et  Strychninse; 
Elixir  Zinci  Valeratis;  Liquor  Ammonii  Citratis;  Liquor  Ferri  Citratis;  Liquor 
Ferri  Salicylatis;  Liquor  Magnesii  Sulphatis  Effervescens;  Liquor  Phosphatum 
Compositus;  Liquor  Sodii  Citratis;  Liquor  Sodii  Citro-Tartratis  Effervescens: 
Liquor  Sodii  Phosphatis  Compositus;  Sal  Carolinum  Factitium  Effervescens;  Sal 
Kissingense  Factitium  Effervescens;  Sal  Lithii  Citratis  Effervescens;  Sal  Potassii 
Bromidi  Effervescens;  Sal  Potassii  Bromidi  Effervescens  Compositus;  Sal  Vichy- 
anum  Factitium  Effervescens;  Sal  Vichyanum  Factitium  Effervescens  cum  Lithio. 

Uses. — Citric  acid  in  solution  is  used  as  a  substitute  for  lemon 
juice.  The  dose  is  from  five  to  thirty  grains  (0.3  to  2  Gm.).  It  is 
rarely  given  in  its  free  state,  but  is  largely  used  in  combination  and 
in  many  solutions  and  syrups,  and  in  making  effervescent  salts. 

Acid  Saccharine  Fruits  Containing  Pectinous  Bodies 

The  pulpy  constituents  of  fruits  and  fleshy  roots  undergo  naturally 
certain  changes  when  subjected  to  the  influences  of  a  ferment  known 
as  pectase.  These  changes  can  be  closely  imitated  artificially  when  the 
pulp  is  treated  with  acids  or  alkalies  in  aqueous  solution,  by  the  aid 
of  heat.  According  to  Fremy,  pectase  exists  in  fruits  in  either  a 
soluble  or  an  insoluble  condition.  Green  unripe  fruits  contain  pec- 
tose,  a  substance  which  is  supposed  to  be  isomeric  with  cellulin,  and 
which  gives  to  such  fruits  their  hardness.  Pectose  is  insoluble  in 
water,  alcohol,  or  ether. 

In  the  process  of  ripening  fruits,  the  pectase  slowly  acts  on  the 
pectose,  the  hardness  disappears,  pectin  is  formed,  and  the  fruit  is  soft 
and  ripe.  When  it  is  overripe,  parapeciin  and  metapcctic  acid  are 
produced.  The  moderate  action  of  heat  and  water  upon  fruits  is 
thus  explained.  The  citric,  tartaric,  or  malic  acid  in  the  fruit  acts 
on  the  pectose,  softening  it,  and  converting  it  into  pectin,  and  the 
pectin  is  then  acted  upon  by  the  ferment  pectase,  which  causes  it  to 
gelatinize,  on  cooling,  through  the  production  of  pectosic  acid.  This 
is  the  cause  of  the  formation  of  fruit  jellies.  The  rapid  application 
of  strong  heat  to  the  pulp  of  fruits  results  in  the  coagulation  and 
destruction  of  the  ferment  pectase,  and  the  production  of  jelly  is  thus 
prevented. 
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Fig.  448 


Alkalies  form  soluble  compounds  with  pectosic  acid  and  pectin, 
and  hence,  when  gelatinous  precipitates  are  found  in  fluidextraets 
and  tinctures,  due  to  the  formation  of  either  of  these  substances,  they 

may  be  dissolved  by  the  application  of  an 
alkaline  solution.  The  use  of  solution  of 
potassium  hydroxide  in  fluidextract  of 
senega  is  an  illustration  of  this. 

Fruit  Juices. — These  are  largely  used 
for  flavoring  syrups,  and  for  use  in  dispens- 
ing soda  water.  They  are  made  by  ex- 
pressing the  juice  from  fresh  fruits,  and 
bottling  as  directed  in  the  chapter  on 
syrups  (see  page  317).  They  are  often 
made  by  separating  the  pectinous  sub- 
stances by  fermentation  (see  Fig.  448).  A 
stout  cask  is  selected  and  arranged  as 
shown  in  the  illustration;  it  is  tightly 
closed,  but  provided  with  a  suitable 
means  of  escape  for  the  carbon  dioxide. 
The  fermentation  is  known  to  have 
stopped  when  gas  bubbles  no  longer  escape 
through  the  water  contained  in  the  bottle. 
The  addition  of  2  per  cent,  of  sugar  to  the 
weight  of  the  fruit  facilitates  fermentation, 
aids  in  the  filtration,  and  in  preserving  the  color  of  the  juice. 

There  are  two  fruits  belonging  to  this  class,  the  raspbeny  and  black- 
berry, official  in  the  N.  F.  IV  and  it  includes  many  well  known  fruits 
which  are  not  official  (see  page  1101). 


Preparation  of  fruit  juice 
by  fermentation 


RHUS  GLABRA.     N.  F.     Rhus  Glabra 
(U.S.P.  VIII) 

[Rhus  Glab.— Sumac  Bekiues] 

The  dried,  ripe  fruit  of  Rhus  glabra  Linnc  (Fam.  Anacardiaccoc) ,  with- 
out the  presence  of  more  than  5  per  cent,  of  stems  or  other  foreign 
matter. 

This  fruit  owes  its  acidity  to  malic  acid,  which  exists  in  it  as  cal- 
cium and  potassium  malate.  This  acid  is  found  in  unripe  apples 
and  in  a  great  number  of  fruits,  roots7  leaves,  stems,  etc.  Rhus  glabra 
also  contains  tannin,  gallic  acid,  and  red  coloring  matter. 

Malic  acid  may  be  obtained  from  rhus  glabra  by  exhausting  the 
berries  with  water,  evaporating,  filtering,  and  crystallizing  the  acid 
calcium  malate,  which  is  then  dissolved  in  boiling  water,  and  treated 
with  Lead  acetate,  when  lead  malate  is  precipitated;  this  is  then  sus- 
pended  in  water,  hydrogen  sulphide  is  passed  through  it,  lead  sul- 
phide is  precipitated,  and  the  solution  of  malic  acid  is  evaporated  to 
permit  crystallization.  Malic  acid  is  found  in  colorless  shining  needles 
having  a  >our  taste  and  an  acid  reaction.  It  is  soluble  in  alcohol  and 
deliquescent  in  the  air.    It  is  dibasic. 

Official  Description. — Nonrly  ^'''ulnr.  ovoid,  ninrr  or  loss  rcniforni,  pomrwli.it  nm- 
prossofi,  about  r>  mm.  in  length  and  2  nun.  in  diameter;  externally  dark  red,  velvety 

with  short  h:iir-.  -ummit  with  remaUU  of  the  short  .style,  base  occasionally  with  the  five- 
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cleft  calyx  and  a  short  pedicel;  endocarp,  smooth,  shiny,  light  red;  onerCelle<£  one- 
seeded  ;  seeds  dark  brown,  smooth. 

Odor  and  Taste. — Inodorous;  taste  acidulous  and  slightly  astringent. 

Tests  for  Identity  and  Purity. — The  powder  is  brownish-red,  and,  when  examined 
under  the  microscope,  exhibits  irregular  fragments;  non-glandular  hairs,  mare  01  L  bb 
elliptical  or  ovoid  or  spatulate,  about  0.15  mm.  in  length  and  from  0.045  to  O.O.s  mm, 
in  width,  hlled  with  a  pink  or  red  cell  sap  in  which  occasionally  occur  rod-shaped  crystals ; 
glandular  hairs  with  a  short  one-celled  stalk  and  multicellular  head,  from  0.045  to  0.075 
mm.  in  length;  fragments  of  endosperm  numerous;  fragments  of  endocarp  showing  very 
small  stone  cells  with  irregularly  thickened  walls,  readily  determined  by  the  use  of  ani- 
line sulphate  T.S.  and  sulphuric  acid;  fragments  of  embryo  with  rather  small  cells  con- 
taining a  fixed  oil;  occasional  reddish  colored  fragments  of  epidermis  and  underlying 
spiral  tracheae  of  the  mesocarp. 

Mix  1  Gm.  of  powdered  Rhus  Glabra  with  10  mils  of  hot  water,  shake  the  mixture 
occasionally  until  cold,  filter,  and  allow  the  filtrate  to  evaporate  spontaneously  in  a 
watch  crystal;  numerous,  feather-shaped  crystals  separate  which  polarize  light  strongly 
with  a  distinct  play  of  colors. 

Rhus  Glabra  yields  not  more  than  4  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Rhois  Glabrae. 

Uses. — Rhus  glabra  is  a  useful  refrigerant  and  astringent.  The 
dose  is  fifteen  grains  to  one  drachm  (1  to  4  Gm.). 

RUBI  FRUCTUS.   N.  F.      Blackberries 

The  fresh,  ripe  fruit  of  varieties  of  Rubus  nigrobaccus  Bailey  or 
Rubus  villosus  Aiton  (Fam.  Rosacea). 

Official  Description. — An  aggregate  fruit, ovate  to  oblong,  rounded  or  slightly  pointed, 
composed  of  numerous,  shining  black  drupelets  attached  to  an  esculent  receptacle; 
pericarp  externally  smooth  or  with  only  a  few  hairs  (R.  rillosus),  mesocarps  fleshy,  juice 
purple-red,  endocarps  hard,  black,  surfaces  deeply  wrinkled. 

N.  F.  Preparations. — Cordiale  Rubi  Fructus  (from  Syrup);  Elixir  Rubi  Compos- 
itum  (from  Syrup);  Syrupus  Rubi  Fructus. 

Uses. — The  fruit  has  a  pleasant  flavor  and  is  used  as  an  astringent, 
chiefly  in  diarrhea. 

RUBI  ID^EI  FRUCTUS.   N.  F.      Raspberries 

A  fresh,  ripe  fruit  of  varieties  of  Rubus  Idceus  Linne  or  of  Rubus 
strigosus  Michaux  (Fam.  Rosacea). 

Official  Description. — An  aggregate  fruit,  globular  or  hemispherical  with  a  concave 
depression  at  the  base  where  separated  from  the  receptacle,  composed  of  twenty  or  more 
email,  rounded-polygonal,  succulent  drupelets;  pericarps  externally  red,  hairs  numerous; 
mesocarps  fleshy,  juice  red;  endocarps  small  stones  with  wrinkled  surfaces. 

Odor  and  Taste. — Odor  characteristic,  aromatic;  taste  pleasant,  sweet,  acidulous. 

For  pharmaceutical  purposes,  Black  Raspberries,  the  fresh  ripe  Fruit  of  varieties  i  f 
Rubus  occidentalis  Linne  (Fam.  Rosacea),  may  be  substituted  either  in  part  or  wholly 
for  Red  Raspberries. 

N.  F.  Preparations. — Syrupus  Rubi  Idaei. 

Uses. — The  fruit  is  used  only  for  the  preparation  of  an  agreeably 
flavored  syrup. 

SUCCUS  CITRI.   N.  F.     Lime  Juice 
[Sue.  Cit.] 
The  expressed  juice  of  the  ripe  fruit  of  Citrus  medica  acida  (Rox- 
burgh) Bonavia  (Fam.  Rutaceoe),  containing  in  each  one  hundred  mils 

not  less  than  5  Gm.  nor  more  than  10  Gm.  of  total  acids,  calculated  as 
crystallized  citric  acid  [H3C6H507+H20  =  210.08]. 

Official  Description. — A  clear  or  slightly  turbid,  pale  yellow  or  yellowish-jrrcen  liquid. 
Odor,  Taste,  and  Reaction. — It  has  the  characteristic  odor  and  taste  of  linns. 
Specific  Gravity.— 1.025  to  1.040  at  25°  C.  (77°  F.). 
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Impurities  and  Tests  for  Impurities. — Nitrate. — Add  20  mils  of  solution  of  sodium 
hydroxide  to  5  mils  of  Lime  Juice  in  a  100-mil  flask  and  heat  on  a  water  bath  for  ten 
minutes  with  0.5  Gm.  of  granular  aluminum  or  aluminum  foil;  no  odor  of  ammonia  is 
noticeable  at  any  time  during  the  heating. 

Sulphate. — Add  1  mil  of  barium  chloride  T.S.  to  5  mils  of  clear,  filtered  Lime  Juice; 
only  a  slight  turbidity  is  produced  after  standing  two  minutes. 

Chloride. — Add  1  mil  of  nitric  acid,  followed  by  0.1  mil  of  silver  nitrate  T.S. ,  to  5  mils 
of  clear,  filtered  Lime  Juice;  only  a  slight  opalescence  is  produced  after  standing  two 
minutes. 

Acetate. — Warm  a  mixture  of  5  mils  each  of  sulphuric  acid,  alcohol,  and  Lime  Juice; 
no  odor  of  acetic  ether  is  developed. 

Tartrate. — Add  1  mil  of  an  aqueous  solution  of  potassium  acetate  (1  in  4)  to  5  mils 
of  filtered  Lime  Juice  and  then  add  15  mils  of  alcohol  to  the  mixture;  a  slight  cloudi- 
ness may  occur,  but  no  crystalline  precipitate  is  formed  within  fifteen  minutes. 

When  evaporated  and  ignited  until  free  from  carbon,  Lime  Juice  leaves  not  more 
than  0.5  per  cent,  of  ash.  The  ash  from  5  mils  of  Lime  Juice,  when  dissolved  in  a  few 
drops  of  nitric  acid  and  diluted  with  distilled  water,  shows  not  more  than  traces  of  phos- 
phate when  tested  with  ammonium  molybdate  T.S. 

Sulphur  Dioxide. — Transfer  10  mils  of  Lime  Juice  to  a  flask  having  a  round  bottom 
and  a  long  neck,  add  75  mils  of  distilled  water,  5  mi's  of  phosphoric  acid  and  1  Gm.  of 
sodium  bicarbonate  and  at  once  connect  the  flask  with  a  condenser.  Distil  50  mils, 
receiving  the  distillate  under  the  surface  of  25  mils  of  tenth-normal  iodine  V.S.,  acid- 
ulate the  distillate  with  5  drops  of  diluted  hydrochloric  acid,  add  1  mil  of  barium  chlo- 
ride T.S.  and  heat  on  a  water  bath  until  the  liquid  is  nearly  colorless.  The  precipitate 
of  barium  sulphate,  if  any,  when  filtered,  washed,  and  ignited,  weighs  not  more  than 
0.015  Gm.,  corresponding  to  not  more  than  0.04  Gm.  of  sulphur  dioxide  in  100  mils  of 
Lime  Juice,  correction  being  made  for  any  sulphate  which  may  be  present  in  the  25 
mils  of  tenth-normal  iodine  V.S. 

Alcohol. — To  200  mils  of  Lime  Juice  add  an  excess  of  calcium  hydroxide  and  distil 
the  liquid  until  the  distillate  measures  100  mils;  the  specific  gravity  of  the  distillate 
indicates  not  more  than  2  per  cent,  of  absolute  alcohol,  by  volume,  in  the  distillate, 
corresponding  to  1  per  cent,  in  the  Lime  Juice. 

Benzoic  or  Salicylic  Acid. — Add  to  10  mils  of  Lime  Juice  1  mil  of  diluted  sulphuric 
acid,  then  shake  it  with  25  mils  of  ether,  separate  the  ether  and  evaporate  it  to  dry- 
ness; the  residue  is  not  crystalline,  and,  when  dissolved  in  3  mils  of  distilled  water  and 
carefully  neutralized  with  ammonia  water,  produces  neither  a  pink  precipitate  nor  a 
purplish  color  on  the  addition  of  1  drop  of  ferric  chloride  T.S. 

.^Artificial  Dyes. — Dilute  20  mils  of  Lime  Juice  with  100  mils  of  distilled  water,  filter  if 
necessary,  and  add  4  mils  of  diluted  hydrochloric  acid.  Boil  a  piece  of  wool  in  a  very 
dilute  solution  of  potassium  hydroxide  T.S.,  wash  with  distilled  water  until  free  from 
alkali,  then  add  the  washed  wool  to  the  Lime  Juice  solution  just  prepared  and  boil  for 
ten  minutes.  Remove  the  wool,  wash  thoroughly  in  distilled  water,  and  boil  in  a  very 
dilute  solution  of  hydrochloric  acid.  After  washing  out  the  acid  with  distilled  water, 
boil  with  about  200  mils  of  2  per  cent,  solution  of  ammonium  hydroxide  until  the  color 
on  the  wool,  if  any,  is  dissolved.  Remove  the  wool,  add  a  slight  excess  of  hydrochloric 
acid  to  the  ammonia  solution,  and  immerse  in  this  solution  another  piece  of  wool  which 
has  been  treated  with  potassium  hydroxide  solution  in  the  manner  described  above. 
This  second  piece  of  wool  should  not  be  dyed. 

Assay. — Measure  accurately  25  mils  of  Lime  Juice,  dilute  it  with  50  mils  of  distilled 
water  and  titrate  the  solution  with  normal  potassium  hydroxide  V.S.,  phcnolphthaloin 
T.S.  being  used  as  indicator.  Not  less  than  17.8  mils  nor  more  than  35.7  mils  of  normal 
potassium  hydroxide  V.S.  is  required,  indicating  the  presence  of  not  less  than  5  Gm. 
nor  more  than  10  Gm.  of  crystallized  citric  acid  in  100  mils  of  the  Lime  Juice.  Each 
mil  of  normal  potassium  hydroxide  V.S.  corresponds  to  0.07003  Gm.  of  citric  acid 
(C6H8O7+H2O).  Each  mil  of  Lime  Juice  requires  not  less  than  0.713  mil  nor  more 
than  1.428  mils  of  normal  pot:issium  hydroxide  V.S. 

N.  F.  Preparation. — Succus  Citri  et  Pepsinum. 

Uses. — This  juice  is  used  as  a  pleasant  vehicle  for  the  administration 
of  pepsin.  The  tests  are  of  necessity  unusually  comprehensive  because 
of  its  large  use  as  a  beverage. 

SUCCUS  POMORUM.     N.  F.     Fresh  Apple  Juice 
[Sue.  Pomor.] 
The  freshly  expressed  juice  of  sound,  ripe,  sour  apples,  the  fruit  of 
cultivated  varieties  of  I'yrus  Melius  Liime  (Fain.  Rosacea). 
N.  F.  Preparation. — Extractuni  Ferri  Pomatum. 

Uses. — Apple  juice  contains  maHc  acid  and  is  used  in  the  preparation 
of  crude  iron  malate  (see  page  G38). 
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TAMARINDUS.    N.  F.     Tamarind 

(U.S.P.  VIII) 

[Tamarind.] 

The  preserved  pulp  of  the  fruit  of  Tamarindus  indica  Linnd  (Fam. 
Leguminosce) . 

Among  the  constituents  of  the  pulp  of  tamarinds  are  citric  and 
tartaric  acids;  malic  acid  is  present  in  small  quantity. 

It  frequently  contains  traces  of  copper  on  account  of  its  being 
evaporated  in  copper  kettles. 

A  pulpy  mass  of  a  light  reddish-brown  color,  changing  with  age  to  a  dark  brown, 
containing  some  branching  fibers  and  numerous  reddish-brown,  smooth,  oblong  or  quad- 
rangular, compressed  seeds,  each  enclosed  in  a  tough  membrane.  Odor  distinct;  taste 
sweet  and  agreeably  acid. 

N.  F.  Preparation. — Confectio  Sennae. 

Uses. — This  pulp  is  one  of  the  ingredients  in  confection  of  senna. 
It  is  purgative,  and  is  often  used  to  make  laxative  confections.  The 
dose  is  four  drachms  (16  Gm.). 

Unofficial  Fruits 

Apple  The  fruit  of  Pyrus  Malus.    The  constituents  are  7  to  10  per  cent,  sugar,  Yi  to  1  per 

cent,  free  acid,  and  5  per  cent,  each  albuminous  and  pectinous  substances.     The 

fermented  juice  of  the  apple  is  termed  cider  or  vinegar 
Apricot  The  fruit  of  Prunus  Armeniaca.     The  average  constituents  are   1  to  2  per  cent. 

sugar,  Y  to  1  per  cent,  free  acid,-  ^  to  1  per  cent,  albuminous  substances,  and  5 

to  10  per  cent,  pectinous  substances 
Bilberry  The  fruit  of  Vaccinium  resinosum.    The  average  constituents  are  5  per  cent,  sugar, 

1  per  cent,  free  acid,  1  per  cent,  albuminous  substances,  and  Yi  per  cent,  pectinous 

substances 
Cherry  The  fruit  of  a  species  of  Prunus.     The  average  constituents  are  8  to  13  per  cent. 

sugar,  1  per  cent,  free  acid,  and  34  to  3  per  cent,  each  albuminous  and  pectinous 

substances 
Currant  The  fruit  of  Ribes  rubrum.     The  average  constituents  are  4  to  7  per  cent,  sugar,  1 

to  2  per  cent,  free  acid,  K  to  M  per  cent,  albuminous  substances,  and  Yi  per 

cent,   pectinous  substances 
Gooseberry     The  fruit  of  Ribes  Orossularia.    The  average  constituents  are  6  to  8  per  cent,  sugar, 

1  to  134  per  cent,  free  acid  (chiefly  citric),  3-4  per  cent,  albuminous  substances, 

and  Y  to  2  per  cent,  pectinous  substances 

Lemon  Juice  The  freshly  expressed  juice  of  the  ripe  fruit  of  Citrus  Limonum  Risso  (Fam.  Ruta- 

(Limonis  cece),  a  slightly  turbid,    yellowish   liquid.      Used   as    an    antiscorbutic  and  also 

Succus)  in  the  preparation  of  true  neutral   mixture  and  for  the  making  of  lemon  svrup 

U.S.P.  VIII 

Peach  The  fruit  of  Amygdalus  Persica.     The  average  constituents  are  134  per  cent,  sugar, 

34  per  cent,  free  acid,  Yi  per  cent,  albuminous  substances,  and  6  per  cent,  pec- 
tinous substances 
Pear  The  fruit  of  Pyrus  communis.     The  average  constituents  are  7  per  cent,  sugar,  7 

per  cent,  free  acid,  V*  per  cent,  albuminous  substances,  and  3  per  cent,  pectinous 

substances 
Pineapple        The  fruit  of  Ananassa  saliva.     The  juice  contains  2  per  cent,  sugar,   1  per  cent. 

free  acid,  and  3  per  cent,  albuminous  and  pectinous  substances 
Plum  The  fruit-tree  belonging  to  the  genus  Prunus.     The  average  constituents  are  about 

1  to  2  per  cent,  sugar,  Yi  to  1  per  cent,  free  acid,  Yi  per  cent,  albuminous  sub- 
stances,  and  2  to  11  per  cent,  rjectinous  substances 
Strawberry     The  fruit  of  different  species  of  tragaria.     The  average  constituents  are  3  to  7 

per  cent,  sugar,  1  per  cent,  free  acid,  34  per  cent,  albuminous  substances,  and  2 

per  cent,  pectinous  substances 


QUESTIONS  ON  PRODUCTS  OF  THE  ACTION  OF  FERMENTS  UPON 
ACID  SACCHARINE  FRUITS 

What  constituents  are  normally  present  in  many  fruits?     (See  page  1089. ) 

What  results  through  fermentation? 

Name  fruits  which  yield  useful  products  to  pharmacy. 

What  is  white  wine?    Describe  it  and  give  methods  of  preservation. 

What  is  red  wine?    Describe  it  and  give  method  of  preservation.    What  is  must? 

What  constituents  are  present  in  grape  juice? 

How  is  wine  made? 
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What  is  meant  by  the  following  terms  as  applied  to  wines? — Sweet,  dry,  light, 
strong  or  generous,  sparkling,  still,  sour,  rough. 

Describe  appearance,  odor,  and  taste.    What  is  its  specific  gravity? 

How  much  alcohol  should  wine  contain? 

White  wine — How  may  the  following  impurities  be  detected? — Free  acid;  tannic 
acid;  saccharin;  salicylic  acid. 

How  was  the  alcoholic  strength  of  wine  ascertained  in  the  U.  S.  P.  VIII? 

Describe  the  U.  S.  P.  IX  method  for  determining  alcoholic  per  cents,  of  liquid. 

Red  wine — How  may  the  following  impurities  be  detected? — Free  acid;  red  aniline 
color;  acid  fuchsine;  saccharin;  salicylic  acid. 

What  is  the  aroma  of  wines  termed,  and  upon  what  does  it  depend? 

What  ethers  are  said  to  be  formed  in  wines? 

What  is  meant  by  argol? 

What  is  the  difference  between  red  and  white  argol? 

Why  is  argol  deposited  during  the  clarification  of  wine? 

What  salt  is  obtained  from  argol? 

What  are  the  uses  of  wine? 

What  alcoholic  strength  is  required  of  wine  for  pharmaceutical  purposes? 

How  is  it  obtained,  and  why  is  it  required? 

Sherry  wine — What  is  the  Latin  title? 

Give  the  N.  F.  definition.    How  much  alcohol  should  it  contain? 

Describe  its  appearance,  odor,  and  taste,  and  what  is  its  specific  gravity? 

How  may  the  following  impurities  be  detected:  Free  acid;  sulphate;  tannic  acid; 
saccharin;  salicylic  acid. 

Brandy — What  is  the  Latin  name?    What  was  the  U.  S.  P.  VIII  definition? 

What  is  the  best  kind. 

What  kind  of  brandy  was  recognized  by  the  U.  S.  P.  VIII? 

How  much  alcohol. should  brandy  contain? 

Give  description  and  specific  gravity.    Describe  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — Fusel  oil  from  grain  or  potato 
spirit;  added  sugar;  glycerin  and  aromatic  substances;  traces  of  oak  tannin 
from  casks;  free  acid. 

To  what  does  brandy  owe  its  aroma? 

What  is  cenanthic  ether  chemically,  and  what  is  its  commercial  name? 

What  is  its  medicinal  use? 

Tartaric  acid — What  is  the  Latin  name?    What  is  it? 

How  is  it  prepared? 

What  is  its  quantivalence? 

Does  it  contain  water  of  crystallization? 

What  tartrates  are  official? 

How  may  they  be  recognized? 

How  may  tartaric  acid  be  recognized?    Describe  rationale  of  test. 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests 
for  identity. 

How  may  the  following  impurities  be  detected? — Sulphuric  acid;  oxalic  acid; 
heavy  metals;  lead. 

What  official  preparations  contain  tartaric  acid? 

Citric  acid — What  is  the  Latin  name?    What  is  it? 

How  is  this  acid  obtained  commercially? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests 
for  identity. 

How  may  the  following  impurities  be  detected? — Oxalic  acid;  tartaric  acid;  heavy 
metals;  sulphuric  acid;  lead. 

How  much  water  of  crystallization  does  it  contain?  What  class  of  official  prepara- 
tions are  made  through  the  air  of  this  water  of  crystallization? 

What  is  its  quanti valence?  What  citrates  are  official  and  what  other  official  prep- 
arations contain  citric  acid? 

What  is  the  dose? 

What  official  preparation  is  there  of  it? 

Whit  is  pectaWi  and  what  is  pectOM? 

To  what  substance  do  green  (unripe*  fruits  owe  their  hardness? 

In  the  ripening  of  fruits,  what  change  takes  place  whereby  the  fruits  are  rendered 

soft0 
When  fruit  is  over-ripe,  what  substances  are  produced? 


QUESTIONS  1103 


How  is  the  formation  of  fruit  jellies  explained? 

What  action  do  alkalies  have  upon  pectosic  acid  and  pectin? 

Give  an  illustration  of  the  apphcation  of  this  pnnciple. 

Fruit  juices — What  are  these  used  for? 

How  may  they  be  prepared? 

Rhus  glabra — Give  origin  and  description. 

To  what  does  it  owe  its  acidity? 

How  may  this  acid  be  obtained  from  it? 

For  what  is  rhus  glabra  used,  and  what  is  the  dose? 

Blackberries — What  is  the  Latin  title  and  definition? 

Give  their  uses  and  N.  F.  preparations. 

Raspberries — Give  the  Latin  title  and  definitions. 

What  are  its  uses  and  N.  F.  preparation? 

Lime  juice — What  is  the  Latin  title? 

How  much  citric  acid  should  it  contain? 

What  impurities  are  likely  to  be  present  and  how  detected? 

Name  its  N.  F.  preparation  and  use. 

Fresh  apple  juice — Give  the  Latin  title. 

What  constituent  is  present  and  what  is  its  use? 

What  is  tamarind? 

What  acids  are  contained  in  the  pulp  of  tamarinds? 

For  what  is  it  used? 


CHAPTER    LV 
VOLATILE  OILS 

Volatile  oils,  or  essential  oite,  are  found  in  the  various  parts  of 
plants.  In  some  countries  they  are  called  /Etherolea.  They  usually 
constitute  the  odorous  principles,  and  they  either  preexist  in  the 
plant,  or  are  produced  by  the  reaction  of  certain  constituents  when 
brought  in  contact  with  water.  Volatile  oils  are  sometimes  formed 
through  destructive  distillation,  as  the  oil  of  amber,  and  may  also  be 
obtained  from  the  animal  kingdom,  as  the  oil  from  ambergris. 

The  volatile  oils  are  sometimes  hydrocarbons,  although  with 
these  are  frequently  associated  alcohol-  or  ketone-like  bodies  called 
camphors,  and  products  of  oxidation  known  under  the  general  name 
of  resins,  and  undoubtedly  formed  from  the  hydrocarbons.  Phenols, 
aldehydes,  esters,  ethers,  and  sulphides  are  also  represented.  The 
hydrocarbons  are  generally  known  as  terpenes,  from  oil  of  turpentine, 
which  is  taken  as  a  type. 

Wallach,  to  whom  much  of  our  knowledge  of  volatile  oils  is  due, 
divides  the  hydrocarbons  into  classes,  as  follows: 

1. — True  terpenes,  of  the  formula  Ci0Hi6,  of  which  there  are  two 
main  groups:  (a),  the  terpane  group,  uniting  with  two  molecules  of  hal- 
oid acid  or  four  atoms  of  bromine;  this  group  includes  limonene, 
dipentene,  sylvestrene,  terpinolene,  terpinene,  thujene,  and  phel- 
landrene,  their  boiling  point  being  between  175°  and  185°  C.  (347° 
and  365°  F.);  (6),  the  camphane  group,  uniting  with  one  molecule  of 
haloid  acid  or  two  atoms  of  bromine;  this  group  includes  pinene, 
bornylene,  camphene,  and  fenchene,  and  they  boil  between  151°  and 
161°  C.  (303.8°  and  321.8°  F.). 

2. — Hemiterpenes,  of  the  formula  C5H8,  such  as  isoprene. 

3. — Polyter penes,  such  as  cedrene,  cubebene,  etc.,  of  the  formula 
Ci5H24  (sesquiterpenes);  colophene,  of  the  formula  C2oH32;  and  caout- 
chouc, of  the  formula  (C10Hi6)x. 

Hydrocarbons  other  than  those  of  the  terpene  class  or  derivable 
from  them  occur  very  sparingly  in  the  natural  oils.  Thus  there  is  of 
the  paraffin  series  of  saturated  hydrocarbons,  heptane,  C7Hi6,  occur- 
ring in  the  oil  from  the  Pinus  sabiniana,  or  California  digger  pine,  and 
solid  hydrocarbons  of  the  same  series  in  oil  of  rose,  and  probably  in 
oils  of  wintcrgreen  and  sweet  birch.  Of  the  benzene  series  there  is  a 
single  representative  in  cymene,  Ci0Hi4,  found  in  the  oils  of  the  Thymus 
and  Monarda  species. 

In  addition  to  these  naturally  occurring  hydrocarbons,  there  is  a 
class  of  artificially  prepared  hydrocarbons  known  as  hydroterpenes, 
such  as  dihydrodipcntcne  from  dipentene,  menthene  and  carvomen- 
thcne  from  menthol  and  carvone. 

Theterpenes  in  general  arc  practically  insoluble  in  water,  butsoluble 
in  alcohol,  ether,   chloroform,   benzene,  petroleum  benzin,  and  the 
fixed  and  volatile  oil§. 
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Many  of  the  essential  oils,  however,  owe  their  essential  character 
and  their  value  to  other  constituents  than  hydrocarbons.  A  brief 
consideration  of  the  most  important  of  these  follows : 

I.  Alcohols. — Geraniol,  Linalool,  Citronellol,  Terpineol,  Menthol, 
Borneol,  Nerol,  Sabinol,  Santalol. 

II.  Aldehydes. — Citral,  Citronellal,  Salicyl  Aldehyde,  Cumic  Alde- 
hyde, Benzaldehyde,  Cinnamic  Aldehyde,  Anisic  Aldehyde,  Piperonal, 
Santalol. 

III.  Ketones. — Methyl-amyl-ketone,  Ionone,  Methyl-nonyl-ketone, 
Methyl-heptenone,  Carvone,  Pulegone,  Menthone,  Camphor,  Fenchone, 
Thujone,  Irone. 

IV.  Esters. — Methyl  Salicylate,  Methyl  Anlhranilate,  Benzyl  Acetate, 
Linalyl  Acetate,  Geranyl  Acetate,  Bornyl  Acetate,  Menthyl  Acetate, 
Bornyl  Valerate,  Geranyl  Tiglate. 

V.  Phenols  and  Phenol  Ethers. — Chavicol,  Methyl-chavicol,  Anethol, 
Thymol,  Carvacrol,  Eugenol,  Methyl-eugenol,  Iso-eugenol,  Chavibetol, 
Safrol,  Iso-safrol,  Thymohydroquinone  dimethyl  ether,  Asarol,  Apiol, 
Diosphenol. 

VI.  Neutral  Bodies,  Oxides,  etc. — Cineol  (Eucalyptol) . 

VII.  Sulphides  and  Sulphur  Compounds. — Diallyl  Disulphide, 
Allyl  Isothiocyanate,  Dimethyl  Sulphide,  Butyl  Isothiocyanate,  Vinyl 
Sulphide,  Acrinyl  Isothiocyanate,  Phenyl  Ethyl  Isothiocyanate. 

The  classification  of  the  volatile  oils  in  any  rational  and  practical 
manner  is  a  difficult  task. 

Any  system  that  is  devised  is  either  exceedingly  complex  and  cum- 
bersome or,  if  conciseness  is  attempted,  there  are  too  many  inconsis- 
tencies and  discrepancies.  For  instance,  one  of  the  favored  methods 
of  classification  is  to  divide  them  into  four  groups,  i.e.,  the  terpenes, 
oxygenated  oils,  nitrogenated  oils,  and  sulphurated  oils,  but  this 
grouping  has  defects  and,  therefore,  the  foregoing  outline  has  been 
adopted. 

The  more  important  constituents  are  taken  up  in  groups  as  follows: 

I.  Alcohols  and  Their  Esters. — These  open  chain,  unsaturated 
alcohols,  with  their  esters  and  aldehydes,  play  an  important  part  in 
the  composition  of  many  essential  oils. 

Geraniol,  Ci0Hi7OH,  is  a  colorless  liquid  of  a  pleasant  rose  geranium 
odor,  boiling  at  229°  to  230°  C.  (444.2°-446°  F.),  under  ordinary  pres- 
sure, and  at  129°  C.  (264.2  °F.)  under  a  pressure  of  16  mm.  Its  spe- 
cific gravity  is  about  0.881  and  its  refractive  index  1.478.  It  is  opti- 
cally inactive.  By  careful  oxidation  with  chromic  trioxide,  it  yields 
its  aldehyde,  citral,  and  by  heating  it  in  an  autoclave  with  water  to 
200°  C.  (392°  F.),  it  is  partly  converted  into  its  isomer,  linalool.  It 
is  a  monatomic,  primary,  open  chain  alcohol,  and  is  the  principal 
constituent  of  true  geranium  (pelargonium)  oil,  as  well  as  the  so-called 
"Turkish  geranium  oil,"  or  oil  of  palmarosa.  It  is  a  constituent  of 
rose  oil,  of  citronella  oil,  and  in  very  small  proportions  of  a  number  of 
other  oils.  Of  the  esters  of  geraniol  the  most  important  is  the  geranyl 
acetate.  This  is  a  fragrant  oil  of  specific  gravity  0.917,  boiling  at  from 
128°  to  129°  C.  (262.4°-264.2°  F.),  under  a  pressure  of  16  mm.  It 
occurs  naturally  in  several  essential  oils,  and  can  be  made  artificially 
by  the  action  of  acetic  anhydride  upon  geraniol.  Commercial  geraniol 
is  also  known  as  rhodinol. 
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Linalool,  Ci0H17OH,  is  known  in  both  of  the  optically  active  forms 
as  well  as  in  the  inactive.  It  is  a  liquid  having  a  pleasant  odor,  and 
boils  at  about  198°  C.  (388.4°  F.).  Its  specific  gravity  ranges  from 
0.868  to  0.877,  and  its  refractive  index  is  1.463.  It  is  a  monatomic, 
tertiary,  open  chain  alcohol,  and  is  an  essential  constituent  of  oil  of 
linalol,  and  is  found  in  the  free  state  or  as  an  ester  in  oils  of  bergamot, 
coriander,  lavender,  neroli,  etc.  The  most  important  of  its  esters  is 
linalyl  acetate,  which  occurs  in  many  essential  oils,  as  in  oil  of  berga- 
mot. It  is  an  odoriferous  liquid  of  thespecific  gravity  0.912,  and  boiling 
at  from  105°  to  108°  C.  (221°-226.4°  F.)  at  11  mm.  pressure.  It  is 
prepared  artificially,  and  the  artificial  ester  is  an  important  com- 
mercial article. 

Citronellol,  Ci0Hi9OH,  is  found  in  oil  of  rose  and  in  Spanish  geran- 
ium oil.  It  is  an  odoriferous  oil,  boiling  at  from  117°  to  118°  C.  (242.6°- 
244.4°  F.),  under  a  pressure  of  17  mm.;  specific  gravity,  0.8565  at 
17.5°  C.  (63.5°  F.) ;  refractive  index,  1.457.  It  is  an  open  chain  alcohol 
closely  related  togeraniol  and  is  found  in  oil  of  rose,  oil  of  geranium,  etc. 
When  obtained  from  oil  of  rose  it  is  lsevogyrate,  while  when  obtained 
by  reducing  the  aldehyde  it  is  dextrogyrate;  in  most  geranium  oils 
both  varieties  exist. 

A  second  group  comprises  the  mono-cyclic  alcohols,  terpineol,  which 
is  unsaturated,  and  menthol,  a  saturated  compound. 

Terpineol,  or  muguet,  Ci0Hi7OH,  occurs  in  liquid  and  solid  modifica- 
tions, inactive,  as  well  as  in  the  two  optically  active  varieties.  Besides 
occurring  naturally  it  is  made  artificially  by  the  dehydration  of  terpin 
hydrate,  and  is  largely  used  in  the  perfume  industry  because  of  its 
lilac  odor.  It  has  a  sp.  gr.  of  0.940  at  15°  C.  (59°  F.).  Its  most  im- 
portant ester  is  the  acetate,  which  occurs  in  cajuput  and  cardamom  oils. 

Menthol,  menthyl  alcohol,  C10H19OH,  is  official,  and  will  be  found 
described  on  page    1121. 

To  a  third  group  of  compounds,  known  as  dicyclic,  belongs: 

Borneol,  Ci0Hi7OH.  This  compound  occurs  naturally  in  both 
optically  active  modifications.  It  also  occurs  optically  inactive.  It 
forms  crystalline  masses,  which,  when  quite  pure,  melt  at  203°  C. 
(397.4°  F.).  Borneol  can  be  prepared  artificially  by  reducing  its  ke- 
tone (camphor)  with  metallic  sodium.  In  this  case,  however,  there 
results  a  mixture  of  borneol  and  iso-borneol.  Borneol  forms  a  number 
of  esters,  of  which  bornyl  acetate  is  the  most  important.  This  com- 
pound molts  at  29°  C.  (84.2°  F.),  and  has  a  specific  gravity  of  0.991 
at  15°  C.  (59°  F.).  It  is  the  characteristic  constituent  of  the  pine 
needle  oils. 

Nerol  is  an  alcohol  discovered  in  oil  of  neroli.  It  is  a  stereo-isomer 
of  geraniol.  Santalol  is  obtained  from  oil  of  sandalwood.  It  has  been 
given  the  formula  CisH26OH,  but  is  probably  a  mixture  of  several 
isomeric  or  closely  related  alcohols.  Sabiyiol,  Ci0Hi5OH,  is  a  constit- 
uent of  oil  of  savin. 

Fenchyl  alcohol,  thnjyl  alcohol,  and  pvlcgol  all  have  the  same  em- 
piric formula  as  geraniol,  C10H17OH,  do  not  occur  naturally,  but  are 
produced  from  the  respective  ketones. 

II.  Aldehydes. — ()f  the  alcohols  just  enumerated,   only  the  first 
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group  are  primary  alcohols,  and  will  yield  aldehydes.  Thus,  from 
geraniol,  there  is  obtained,  by  oxidation,  citral,  the  corresponding  alde- 
hyde, and  from  its  isomer,  linalool,  the  same. 

Citral,  C9H15COH.  Although  at  one  time  called  geranial,  this 
compound  is  now  universally  known  as  citral,  which  indicates  its  im- 
portance in  the  oils  of  the  citrus  family.  It  is  obtained  most  abun- 
dantly from  lemon  grass  oil  by  the  aid  of  the  bisulphite  process.  It 
is  an  oily  liquid,  boiling  at  from  228°  to  230°  C.  (442.4°^46°  F.).  Its 
specific  gravity  is  about  0.89  and  its  refractive  index  1.49.  It  is  opti- 
cally inactive.  Under  the  influence  of  alkalies,  citral  condenses  with 
acetone  with  the  elimination  of  water  to  form  pseudo-ionone,  C13H20O, 
which  is  converted  into  its  isomer  ionone  by  means  of  acids.  Reduction 
with  sodium  produces  the  alcohol  geraniol. 

Citronellal,  C9H17OH,  or  C(CH3)2CH.CH2CH2CH(CH3)CH2COH, 
the  aldehyde  of  citronellol,  occurs  in  several  essential  oils,  as  in  citron- 
ella  oil.  It  is  an  oily  liquid  of  characteristic  odor;  specific  gravity 
0.8768,  refractive  index  1.4481.    It  is  dextrogyrate. 

Of  the  class  of  aromatic  aldehydes,  the  following  are  found: 
Salicyl  Aldehyde,  C6H4(OH)COH.— This  body  is  an  oily  liquid  of 
aromatic  odor,  boiling  at  196°  C.  (384.8°  F.),  and  having  a  specific 
gravity  of  1.172.  It  occurs  in  the  oils  of  several  varieties  of  Spiroea. 
It  can  also  be  formed  by  the  oxidation  of  its  alcohol  saligenin,  or  by 
the  action  of  chloroform  and  potassium  hydroxide  on  phenol. 

Cumic  Aldehyde,  C6H4(C3H7)COH. — This  is  p-isopropyl-benzal- 
dehyde,  and  is  found  in  several  essential  oils,  as  in  cumin  oil.  It  is 
an  aromatic  oil,  having  a  specific  gravity  of  0.973,  and  boiling  at  235° 
G.  (455°  F.). 

Benzaldehyde,  CeHs-COH. — This  is  now  official.    (See  page  11G3.) 
Cinnamic  Aldehyde,  CsHs-CHiCH.COH. — This  was  official  in  the 
U.  S.  P.  VIII.     (See  page  1140.) 

Anisic  Aldehyde,  CsH^OCH^COH  (oxymethyl-benzaldehyde),  is 
a  synthetic  product  used  in  artificial  hawthorn  perfume. 

Piper onal  or  Heliotropin,  C6H302CH2COH,  is  a  synthetic  product 
used  in  heliotrope  perfume  and  as  a  fixative. 

Santalal,  C14H23COH,  is  found  in  sandalwool  oil. 
III.  Ketones.— This  class  of  chemical  compounds  is  largely  repre- 
sented in  essential  oils.    Of  aliphatic  saturated  ketones  there  is  only 
one  fairly  important  representative. 

Methyl-nonyl-ketone,  CH3.CO.C9H19,  which  is  found  in  oil  of  rue, 
is  a  liquid  of  strong  odor,  boiling  at  225°  C.  (437°  F.),  and  specific 
gravity  0.8295  at  17°  C.  (62.6°  F.).  It  solidifies  when  cooled,  and 
melts  at  13°  C.  (55.4°  F.). 

Of  aliphatic  unsaturated  ketones  there  is  also  one  occurring  naturally. 

Methyl-heptenone,  CH3.CO.C6Hn,  is  found  in  lemon  grass  oil  and 

other  oils,  and  results  from  the  oxidation  of  citral  or  the  distillation 

of  cineolic  anhydride.    It  has  a  specific  gravity  of  0.853  at  20°  C.  (68° 

F.)  and  boils  at  174°  C.  (345.2°  F.). 

A  methyl-amyl-ketone,  CsHnCOCH-,,  boiling  at  151°  C.  (303.S0  F.) 
and  having  a  specific  gravity  of  0.837  at  50°  C.  (122°  F.),  is  found  as 
a  minor  constituent  in  oil  of  cloves. 

Themost  commonly  occurring  ketones  belong  to  the  cyclic  compounds : 
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Carvone,  CioHhO. — This  compound,  found  in  oils  of  caraway ,  fen- 
nel and  dill,  is  a  colorless  oil  boiling  at  225°  C.  (437°  F.)  and  having  a 
specific  gravity  of  0.960  at  18°  C.  (64.4.°  F.).  It  is  optically  active, 
occurring  in  both  forms.  Its  most  interesting  addition  compound  is 
that  with  hydrogen  sulphide;  this  is  obtained  in  crystals,  decomposing 
with  alcoholic  potassium  hydroxide  and  liberating  pure  carvone.  When 
heated  with  glacial  phosphoric  acid,  it  is  changed  into  the  isomeric 
carvacrol,  a  phenol  compound. 

Pulegone,  Ci0Hi6O. — This  characteristic  ketone  of  pennyroyal  oil 
is  a  liquid  boiling  at  221°  C.  (429.8°  F.),  and  having  a  specific  gravity 
of  0.9323  at  20°  C.  (68°  F.).  An  isomeric  body,  iso-pulegone,  has  been 
obtained  artificially. 

Menthone,  Ci0Hi8O. — This  occurs,  along  with  the  corresponding 
secondary  alcohol  menthol,  in  oil  of  peppermint.  It  is  an  oily  liquid 
boiling  at  206°  C.  (402.8°  F.),  with  a  specific  gravity  of  0.897  at  15° 
C.  (59°  F.).  By  the  action  of  oxidizing  agents  it  can  be  converted 
into  thymol,  Ci0H14O. 

To  the  class  of  di cyclic  ketones  belong  the  following  isomeric  bodies: 

Camphor,  Ci0Hi60. — This  most  important  compound  of  the  ke- 
tone class  is  official,  and  is  described  on  page  1159. 

Fenchone,  Ci0Hi60. — This  ketone  occurs  as  dextro-fenchone  in  oil  of 
fennel,  and  as  lsevo-fenchone  in  oil  of  thuja.  When  purified,  it  forms 
an  oil  of  camphoraceous  odor,  boiling  at  193°  C.  (379.4°  F.),  and  hav- 
ing a  specific  gravity  of  0.9465  at  19°  C.  (66.2°  F.). 

Thajone,  Ci0Hi60. — This  ketone  is  found  in  oil  of  thuja,  tansy,  worm- 
wood and  sage,  and  is  identical  with  the  bodies  formerly  known  as 
tanacetone  and  salvone.  It  is  an  optically  active  liquid,  boiling  at  200° 
to  203°  C.  (392°-397.4°  F.)  and  having  a  specific  gravity  of  0.9126  at 
20°  C.  (68°  F.). 

A  more  complex  ketone  is: 

Irone,  C13H20O. — The  characteristic  constituent  of  orris  oil,  to 
which  also  the  violet  odor  is  due.  It  is  an  oil  almost  insoluble  in 
water,  but  readily  soluble  in  alcohol,  boiling  at  144°  C.  (291.2°  F.) 
at  16  mm.,  and  having  a  specific  gravity  of  0.939  at  20°  C.  (68°  F.). 
In  the  attempt  to  effect  the  synthesis  of  irone,  Tiemann  and  Kruger 
obtained  an  isomeric  body,  ionone,  from  citral,  which  is  now  used  as 
the  artificial  violet  odor. 

IV.  Acids  and  Their  Esters. — Of  esters  of  aromatic  acids  there  are 
several  of  importance,  comprising  the  most  valuable  constituents  of 
the  oil  in  which  they  occur. 

Methyl  Salicylate  is  the  chief  constituent  of  the  oils  of  wintorgroen 
and  sweet  birch.  It  is  now  official  as  a  pure  compound  and  is  described 
on  page  1153. 

Methyl  Anthranilatc  {o-aviidobenzoate) ,  Cell^NI^COOCHa  — This 
is  the  odoriferous  constituent  of  noroli  oil.  It  is  an  oil  solidifying  at 
low  temperatures  in  rrvstals,  melting  at  24.5°  C.  (76.1°  F.),  and 
boiling  at  127°  C.  (260.6°  F.)  at  11  mm.  Its  specific  gravity  is  1.163  at 
26°  C.  (78.8°  F.).  It  is  strongly  fluorescent  and  has  a  powerful 
neroli  odor. 

V.  Phenols  and  Phenol  Esters.— This  is  an  important  class, 
largely  represented  in  the  volatile  oils.  Of  monatomic  phenols  there 
are: 
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Chavicol  (para  allyl-phenol),  C6H4(OH)C3H5. — This  occurs  in  the 
oil  of  Chavica  Betle,  and  is  a  colorless  liquid  having  a  strong  odor  and 
a  specific  gravity  of  1.035  at20°  C.  (68°  F.),  boiling  at  237°  C.  (458.6° 
F.).  Still  more  abundantly  formed  in  nature  is  its  methyl  ether, 
which  is: 

Methyl-chavicol,  C6H4(OCH3)C3H5. — This  occurs  in  oils  of  anise, 
star  anise,  sweet-basil,  bay,  etc.  It  is  a  colorless  liquid  of  an  anise- 
like odor,  boiling  at  from  215°  to  216°  C.  (419°-420.8°  F.),  and  having  a 
specific  gravity  of  0.979  at  12°  C.  (53.6°  F.). 

Anethol,  C6H4(OCH3)C3H5, is  official  in  the  N.  F.  (seepage  1134). 

Thymol  (methyl-propyl-phenol)  is  official  (see  page  1126). 

Carvacrol  (methyl-propyl-phenol),  C6H3.CH3(OH)C3H7l:2:4—  This 
important  phenol,  occurring  in  oils  of  marjoram  and  savory,  is 
isomeric  with  thymol.  It  is  a  thick  oil,  solidifying  at  0°  C.  (32°  F.)  and 
boiling  at  236°  C.  (456.8°  F.).  It  can  be  prepared  artificially  by  heat- 
ing carvone,  an  isomeric  ketone,  with  phosphoric  acid  or  by  heating 
camphor  with  iodine. 

Of  diatomic  phenols  and  their  ethers,  there  are  the  following: 

Eugenol  occurs  in  the  oils  of  clove,  allspice,  bay,  Ceylon  cinnamon 
and  cinnamon  leaves.    It  is  now  official,  (see  page  1143). 

Methyl-eugenol,  C6H3.(OCH3)2.C3H5,  is  found  with  eugenol  in  oil 
of  bay.  It  has  a  specific  gravity  of  1.041  at  11°  C.  (51.8°  F.)  and  boils 
at  248°  C.  (478.4°  F.). 

Iso-eugenol  is  the  methyl  ether  of  propenyl-dioxybenzene,  and  is 
produced  from  eugenol  when  the  latter  is  heated  with  alcoholic  potas- 
sium hydroxide.     It  is  used  in  the  manufacture  of  artificial  vanillin. 

Chavibetol,  C9H8(OCH3)OH,  is  another  isomer  of  eugenol,  and 
occurs  with  chavicol  in  oil  of  betel  leaves. 

Safrol,    C8H3q  yCHa.C3H6,  is  the  methylene  ether  of  allyl-dioxy- 

benzene.  It  is  found  quite  largely  in  the  oils  of  sassafras,  camphor, 
etc.    It  was  official  in  the  U.  S.  P.  VIII  (see  page  1152). 

Iso-safrol  is  the  methylene  ether  of  propenyl-dioxybenzene,  and  is 
produced  from  safrol  by  heating  the  latter  with  alcoholic  potassium 
hydroxide.  It  is  used  in  the  manufacture  of  piperonal  (artificial  helio- 
tropin). 

Thymohydroquinone  dimethyl-ether,  C6H2.(OCH3)2.CH3.C3H7,  con- 
stitutes the  bulk  of  the  oil  of  arnica  root.  It  is  a  liquid  distilling  at 
from  248°  to  250°  C.  (478.4°-482°  F.). 

Of  triatomic  phenols  and  their  ethers,  the  representative  is: 

Asarol,  C6H2(C3H5)(OCH3)3. — This  is  the  trimethyl  ether  of  pro- 
penyl-trioxybenzene.  It  forms  the  solid  constituent  of  the  oil  of 
Asarum  europoeum,  and  occurs  in  prisms  melting  at  61°C.  (141.8°  F.), 
and  boiling  at  from  295°  to  296°  C.  (563°-564.8°  F.).  It  has  also  been 
made  synthetically. 

Of  tetratomic  phenols  and  their  ethers,  there  is  also  a  represen- 
tative, as  follows: 

Apiol,  C12H14O4,  is  the  dimethyl-methylene  ether  of  allyl-tetroxy- 
benzene.  It  occurs  in  two  isomers — the  apiol  from  oil  of  parsley  and 
dill  apiol  from  some  varieties  of  oil  of  dill.  Of  these,  the  former 
is  a  crystalline  solid  melting  at  30°  C.  (86°  F.)  and  boiling  at 
294°  C.  (561.2°  F.)  and  the  latter  is  an  oily  liquid  boiling  at  288°  C. 
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(550.4°F.).     The  oleorosin  of  parsley  fruit,  now  official  in  the  U.  S.  P., 
is  often  called  "apiol."     (See  page  600.) 

VI.  Neutral  Bodies,  Oxides,  etc. — One  important  compound  of 
frequent  occurrence  in  volatile  oils  has  not  been  classified  under  any 
of  the  preceding  groups,  for  the  reason  that  it  is  relatively  inert  in 
a  chemical  way  and  is  considered  as  an  oxide  of  neither  distinct  acid 
nor  basic  character. 

Cineol  (Eucalyptol),  Ci0Hi8O. — This  is  found  in  nature  in  largo 
amounts  in  eucalyptus  oil  (hence  the  name  "eucalyptol"  sometimes 
given  to  it),  in  cajuput  oil  (hence  the  name  "cajuputol"),  in  lavender, 
wormseed,  and  other  oils.    It  is  now  official  (see  page  1148). 

VII.  Sulphides  and  Sulphur  Compounds. — Di-allyl-disulphide, 
C6Hi0S2,  is  a  constituent  of  oil  of  garlic  and  occurs  in  many  oils 
belonging  to  the  Cruciferce.  It  is  a  liquid  of  very  unpleasant  odor, 
boiling  at  140°  C.  (284°  P.). 

Allyl-isothiocyanate,  C3H5.NCS  is  the  principal  constituent  of  the 
volatile  oil  of  mustard.  It  is,  however,  a  decomposition  product  of 
the  glucoside  potassium  myronate,  which  breaks  up  under  the  in- 
fluence of  the  ferment  myrosin.  The  allyl  thiocyanate  can  also  be 
obtained  artificially  by  distilling  allyl  iodide  or  bromide  with  alcoholic 
potassium  thiocyanate.  This  artificial  product  is  largely  sold  in  place 
of  the  natural  oil.  It  is  a  liquid  having  a  very  unpleasant  odor,  boil- 
ing at  151°  C.  (303.8°  F.),  and  having  a  specific  gravity  of  1.017  at 
10°  C.  (50°  F.). 

Vinyl  sulphide,  (C2H3)2S,  is  found  in  a  variety  of  garlic. 

Butyl  isothiocyanate,  CH(CH3)C2H5NCS,  is  found  in  oil  of  horse- 
radish, acrynyl  isothiocyanate,  C7H7ONCS,  is  found  in  Avhite  mustard, 
and  phenylethyl  isothiocyanate,  C2H4(C6H5)NCS,  is  found  in  oil  of 
mignonette. 

Color  of  Volatile  Oils. — Most  oils  are  colorless  when  pure  and 
fresh,  or  can  be  made  colorless  by  redistillation.  Upon  exposure  to 
the  air  they  acquire  various  colors,  becoming  green,  as  in  oil  of  worm- 
wood; yellow,  as  in  oil  of  peppermint;  red,  as  in  oil  of  origanum;  brown, 
as  in  oil  of  cinnamon;  or  blue,  as  in  oil  of  chamomile. 

Odor. — The  odor  of  volatile  oils  is  very  variable.  It  is  their  most 
characteristic  feature.  It  is  sensibly  modified  by  the  exposure  of  the 
oils  to  the  air.  Oil  of  turpentine  may  be  rectified  by  redistillation  in 
an  atmosphere  of  carbon  dioxide,  or  in  vacuo,  so  that  it  will  be  odor- 
or  have  an  agreeable,  fragrant  odor.  A  very  slight  exposure  to 
the  air  is  sufficient,  however,  to  restore  the  well-known  unpleasant 
odor. 

Taste. — Their  taste  is  almost  as  variable  as  their  odor.  Some  are 
sweet,  others  have  a  mild,  pungent,  hot,  acrid,  caustic,  or  burning 
taste. 

Density.  The  specific  gravity  of  official  volatile  oils  also  varies 
(from  0.842  to  1.172J.     They  are  mostly  lighter  than  water  (see  table, 

page  92). 

Optical  Activity.-  This  import  ;tnt  physical  factor  is  used  in  deter- 
mining the  purity  of  many  oils.  It  is  explained  at  length  under  the 
[J.S.P.,  Trst  No.  21,  Chapter  I  XII. 

Refractive  Index.-  -This  factor  is  of  increasing  importance,  as  it 

serves  as  a  delicate  test  chiefly  for  the  purity  of  oils  and  fats. 
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Boiling  Point.— This  is  also  variable.  The  oils  volatilize  to 
some  extent  at  ordinary  temperatures  and  diffuse  their  peculiar 
odors.  Upon  heating,  however,  they  may  be  completely  vaporized. 
When  sufficiently  heated,  they  take  fire,  and  burn  with  a  bright 
flame. 

Solubilities. — Water  is  a  poor  solvent  for  volatile  oils,  although  it 
acquires  a  decided  odor  and  flavor  when  brought  in  contact  with  the 
oil  in  a  finely  divided  state,  as  we  have  shown  in  the  medicated  waters. 
Alcohol,  ether,  chloroform,  naphtha,  glacial  acetic  acid,  petroleum  ben- 
zin,  and  benzene  are  solvents  for  volatile  oils.  Alcohol  is  a  better 
solvent  for  the  oxygenated  oils  than  for  the  terpenes.  Volatile  oils 
freely  dissolve  fixed  oils,  fats,  resins,  camphors,  sulphur,  phosphorus, 
and  similar  bodies. 

Exposure  to  Light  and  Air  injures  the  quality  and  destroys  the 
fragrance  of  volatile  oils.  Ozone  is  developed,  and  they  thicken  and 
become  resinified,  or  deposit  crystalline  compounds  upon  exposure. 
The  whitening  of  corks  which  have  been  inserted  in  bottles  contain- 
ing volatile  oils  and  kept  a  long  time  is  due  to  the  bleaching  action 
of  the  ozone  which  is  gradually  produced  during  their  decomposition. 
Volatile  oils  should  be  kept  in  tightly  stoppered,  amber-colored  vials, 
in  a  cool  place. 

Action  of  Acids,  Alkalies,  etc. — Nitric  acid,  if  strong,  decomposes 
volatile  oils  with  great  rapidity.  Iodine  reacts  with  some  oils  with 
explosive  violence.  Alkalies  have  generally  little  effect  on  volatile 
oils,  with  the  exception  of  a  few  with  which  it  forms  chemical  com- 
pounds, like  the  oil  from  clove,  gaultheria,  cinnamon,  etc. 

Adulterations. — The  volatile  oils  are  costly  enough  to  tempt  the 
cupidity  of  some  manufacturers  of  these  products.  A  fixed  oil  is 
sometimes  used  to  mix  with  the  volatile  oil.  This  mixture  may  be 
detected  by  dropping  the  suspected  oil  on  a  piece  of  filtering  paper. 
The  stain  of  a  pure  volatile  oil  is  not  permanent.  By  slightly  heat- 
ing it  the  oil  is  vaporized;  if  fixed  oil  is  present,  the  stain  remains. 
Alcohol  may  be  detected  by  shaking  the  mixed  oil  in  a  graduated 
tube  with  glycerin  or  water.  The  volume  of  the  oil  will  be  diminished, 
and  that  of  the  water  or  glycerin  correspondingly  increased,  in  pro- 
portion to  the  amount  used.  This  test  is  not  susceptible  of  fine  deter- 
mination, because  of  the  slight  solubility  of  volatile  oils  in  water  and 
in  mixtures  of  alcohol  and  water.  Metallic  sodium,  calcium  chloride, 
aniline  red,  have  all  been  used  to  show  the  presence  of  alcohol 
and  traces  of  water  in  volatile  oils.  The  adulteration  of  volatile  oils 
by  the  addition  of  cheaper  grades  of  the  same  oil,  or  by  using 
a  cheaper  oil  having  a  similar  odor,  is  largely  practised.  The 
only  reliable  test  here  is  the  use  of  the  olfactories.  By  practice  the 
sense  of  smell  can  be  highly  educated  by  the  analyst.  The1  specific 
rotary  power,  the  index  of  refraction,  the  amount  of  iodine  absorbed, 
and  the  saponification  number,  or  the  amount  of  potassium  hydroxide 
absorbed  by  the  ester  to  form  a  potassium  salt,  have  all  been  used 
with  more  or  less  success  in  detecting  adulterations.  The  detection 
of  adulterations  in  volatile  oils  is  very  difficult,  and  as  a  rule  those 
who  practise  this  nefarious  art  are  very  skilful.  The  I".  S.  P.  has 
included  a  number  of  assays  to  indicate  the  required  percentage  of 
the  valuable  constituents. 
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Preparation  of  Volatile  Oils 

Volatile  oils  are  generally  obtained  from  plants  by  the  following 
methods:  1.  Distillation  with  steam.  2.  Distillation  per  se.  3.  Ex- 
pression.   4.  Solution. 

1.  Distillation  with  Steam. — This  is  the  method  most  frequently 
employed.  The  general  formula  is  as  follows:  Put  the  substance  from 
which  the  oil  is  to  be  extracted  into  a  still  (see  Distillation,  page  160), 
and  add  enough  water  to  cover  it ;  then  distil  by  a  regulated  heat  into 
a  large  condenser.  Separate  the  distilled  oil  from  the  water  which 
comes  over  with  it. 

The  substances  from  which  the  volatile  oils  are  extracted  may  be 
employed  in  either  the  recent  or  the  dried  state.  Certain  flowers, 
however,  such  as  orange  flowers  and  roses,  must  be  used  fresh,  or 
preserved  with  salt  or  by  means  of  glycerin,  as  they  afford  little  or 
no  oil  after  desiccation.  Dried  substances,  before  being  submitted  to 
distillation,  require  to  be  macerated  in  water  till  they  are  thoroughly 
penetrated  by  this  fluid;  and,  to  facilitate  the  action  of  the  water, 
it  is  necessary  that,  when  of  a  hard  or  tough  consistence,  they  should 
be  properly  comminuted. 

The  water  which  is  added  to  the  substance  to  be  distilled  answers 
the  double  purpose  of  preventing  the  decomposition  of  the  vegetable 
matter  by  regulating  the  temperature,  and  of  facilitating  the  vola- 
tilization of  the  oil,  which,  though  in  most  instances  it  readily  rises 
with  the  vapor  of  boiling  water,  requires,  when  distilled  alone,  a  con- 
siderably higher  temperature,  and  is  at  the  same  time  liable  to  be 
parti}'  decomposed.  Some  oils,  however,  will  not  ascend  readily  with 
steam  at  100°  C.  (212°  F.),  and  in  the  distillation  of  these  it  is  cus- 
tomary to  use  water  saturated  with  common  salt,  which  does  not 
boil  under  108.4°  C.  (227.1°  F.)  (see  page  140).  Other  oils,  again, 
may  be  volatilized  with  water  at  a  temperature  below  the  boiling 
point;  and,  as  heat  exercises  an  injurious  influence  over  the  oils,  it 
is  desirable  that  the  distillation  should  be  effected  at  as  low  a  tem- 
perature as  possible.  To  prevent  injury  from  heat,  it  has  been  recom- 
mended to  suspend  the  substance  containing  the  oil  in  a  basket,  or 
to  place  it  upon  a  perforated  shelf,  in  the  upper  part  of  the  still, 
so  that  it  may  be  penetrated  by  the  steam  without  being  in  direct 
contact  with  the  water.  Another  mode  of  effecting  the  same  object 
is  to  distil  it  in  vacuo.  Steam  can  be  very  conveniently  applied  to 
this  purpose  by  causing  it  to  pass  through  a  coil  of  tube,  of  an  inch 
or  three-quarters  of  an  inch  bore,  placed  in  the  bottom  of  a  common 
still  (see  page  145).  The  end  of  the  tube  or  steam  pipe  enters  the 
still  at  the  upper  part,  and  the  other  end,  at  which  the  steam  and 
condensed  water  escape,  passes  out  laterly  below,  being  furnished 
with  a  stop-cock,  by  which  the  pressure  of  the  steam  may  be  regulated, 
and  the  water  drawn  off  when  necessary,  in  some  instances  it  is 
desirable  to  conduct  the  steam  immediately  into  the  still  near  the 
bottom,  by  which  the  contents  are  kept  in  a  state  of  brisk  ebullition 
(see  Fig.  112).  The  distillation  of  volatile  oils  is  now  conducted  on  a 
large  scale  with  enormous  vacuum  stills,  (lor  description  and  illus- 
trations Bee  Gildemeister  and  Hoffman  on  Volatile  oils,  translated 
from  the  German  by  Professor  E.   Kremers.) 

The  quantity  of  water  added  is  not  a  matter  of  indifference.    An 
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amount  above  that  which  is  necessary  acts  injuriously  by  holding  the 
oil  in  solution  when  the  mixed  vapors  are  condensed;  and  if  the  pro- 
portion be  very  large,  it  is  possible  that  no  oil  whatever  may  be 
separated.  On  the  contrary,  if  the  quantity  is  too  small,  the  whole 
of  the  oil  will  not  be  distilled,  and  there  will  be  danger  of  the  sub- 
stance in  the  still  adhering  to  the  sides  of  the  vessel  and  thus  be- 
coming burnt.  The  cage  shown 
on  page  178  will  be  found  useful 
in  this  connection.  Sometimes 
the  quantity  of  oil  is  so  small 
that  it  entirely  dissolves  in  the 
water,  and  then  the  process  of 
cohobation  is  applicable;  this 
consists  in  repeatedly  returning] 
the  distillate  to  a  fresh  portion 
of  the  plant,  the  water  in  this 
way  becoming  supersaturated, 
and  then  the  oil  can  be  separated.  Fig  448a  illustrates  the  ordinary 
method  of  distilling  volatile  oils  from  plants.  A  shows  the  fire  box, 
B  the  steam  boiler,  C  the  tank  containing  the  plant  on  the  slat  or 
perforated  bottom,  and  D  the  condenser. 

2.  Distillation  per  se. — By  this  is  meant  the  distillation  of  certain 
bodies  without  the  use  of  water  (per  se,  "by  itself").  This  is  done 
in  the  cases  of  certain  oleoresins,  oils,  copaiba,  etc.,  water  not  being 
required  in  the  process,  and  always  being  difficult  to  separate  from 
the  distillate. 

3.  Expression  (see  page  271). — This  method  generally  produces 
the  most  fragrant  products,  because  there  are  very  few  volatile  oils 
whose  aroma  is  not  injuriously  affected  by  the  action  of  heat.  The 
volatile  oils  of  the  Rutacese  are  mostly  made  by  expressing  the  rind 
of  the  fresh  fruit  (see  page  1114). 

4.  Solution  or  Absorption. — Some  volatile  oils  are  so  susceptible 
to  decomposition  that  they  are  dissociated  by  distillation,  while  they 
do  not  exist  in  sufficient  quantity  in  the  plant  to  pay  for  their  extrac- 
tion by  expression.  In  such  cases  the  odorous  principle  may  be  ex- 
tracted by  some  form  of  solution  or  absorption.  This  may  be  effect ed 
by  maceration,  digestion,  percolation  with  carbon  disulphide  or  similar 
solvent,  enfleurage,  or  the  pneumatic  process. 

Maceration. — In  obtaining  volatile  oils  by  maceration,  the  odorous 
portions  of  the  plant  (generally  fragrant  flowers)  are  allowed  to  stand 
in  contact  with  a  bland,  inodorous  fixed  oil,  like  fine  olive  oil,  oil  of 
benne,  or  purified  cotton-seed  oil;  the  oil  absorbs  the  odor,  and  after  a 
certain  length  of  time  the  oil  is  strained.  The  odorous  fixed  oil  is 
generally  used  in  perfumery. 

Digestion. — This  process  is  similar  to  maceration,  except  that  a 
moderate  heat  is  employed,  by  the  use  of  a  salt  bath,  to  aid  in  the 
extraction. 

Enfleurage  is  largely  used  for  extracting  the  odors  of  very  delicate 
flowers.  It  is  a  cold  process,  and  consists  in  spreading  a  thin  layer 
of  purified  inodorous  fat  upon  glass  frames  (chassis).  These  resemble 
an  ordinary  window  sash,  with  one  pane  of  glass  in  each.  The  flowers 
are  sprinkled  on  the  fat,  and  the  frames  piled  in  a  stack.    The  whole 
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is  left  undisturbed  for  a  time  varying  from  twelve  hours  to  four  days. 
The  fat  absorbs  the  odor  completely.  When  strong  pomades  are  de- 
sired, fresh  flowers  are  continually  added  as  long  as  the  absorption 
continues,  and  the  pomades  are  known  commercially  as  Nos.  6,  12, 
18,  and  24,  the  numbers  indicating  the  strength.  The  volatile  prod- 
ucts may  be  obtained  from  the 
FI<;-  449  pomade  by  chopping  the  latter 

into  small  pieces  and  macer- 
ating them  in  pure  alcohol.  A 
small  portion  of  the  fat  is  apt 
to  be  dissolved  by  this  treatment 
and  give  a  disagreeable  odor  to 
the  solution,  but  this  may  be 
separated  by  subjecting  it  to  a 
cold  atmosphere  in  a  refrigera- 
tor, when  the  congealed  fat  can 
be  filtered  out. 

The  process  of  extracting 
odors  from  pomades  by  agi- 
tating them  in  contact  with 
alcohol  has  been  largely  used 
in  the  United  States.  The  po- 
mades are  mostly  imported 
from  Grasse,  France,  and  Fig.  449  illustrates  Day's  pomade  washer,  a 
machine  constructed  for  agitating  the  mixture  of  pomade  and  alcohol 
in  order  to  hasten  the  process  of  extraction. 

Pneumatic  Process. — This  method  is  used  only  with  very  delicate 
volatile  oils.  It  consists  in  forcing  a  current  of  air  into  a  vessel  filled 
with  fresh  flowers,  and  then  conveying  the  perfumed  air  into  another 
vessel  containing  purified  fat  which  is  kept  melted.  Circular  plates, 
half  immersed,  revolve  in  the  fat,  and  these,  when  coated,  absorb  the 
odor  from  the  perfumed  air. 

Percolation. — This  process  consists  in  percolating  odorous  flowers 
with  purified  carbon  disulphide;  the  latter  is  distilled,  and  the  vola- 
tile oils  are  found  in  the  residue. 

Synthetic  Perfumery. — Many  of  the  constituents  of  volatile  oils 
already  enumerated  and  other  alcohols,  aldehydes,  ketones,  esters,  etc., 
are  now  used  for  the  manufacture  of  synthetic  flower  odors.  This 
has  become  an  extensive  business  and  requires  chemical  substances 
of  a  high  degree  of  purity,  us  minute  traces  of  sulphides  or  other  offen- 
sive by-products  would  render  them  unfit  for  use  in  perfumery. 

For  the  purpose  of  study  the  volatile  oils  are  grouped  according  to 
Families,  as  follows: 

Official   Products  from   the  Rutaceae 
The  Family  RutaeeSB  furnishes  valuable  products  to  medicine  and 

pharmacy. 

AURANTII  AMARI  CORTEX.  U.  S.     Bitter  Orange  Peel 
[Aurant.  Amar.  Cort.] 

The  dried  rind  of  the  fruit  of  Citrus  Atirantium  amara  Liime  (Fam. 
Rutaceat). 
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Official  Description. — In  narrow,  thin  hands  (ribbons),  or  more  often  elliptical,  flat- 
tened, more  or  less  curved,  pieces  (quarters;,  varying  from  3  to  6  cm.  in  length;  outer 
surface  convex,  varying  from  reddish-  or  yellowish-brown  (ribbons;  to  greenish-brown 
(quarters),  coarsely  reticulate  and  with  the  edges  recurved;  inner  surface  concave, 
whitish,  with  numerous  conical  projections  and  yellowish-white,  linear  more  or  lea 
anastomosing  fibro-vascular  bundles;  fracture  hard;  transverse  section  light  brown, 
somewhat  spongy,  outer  layer  with  1  or  2  rows  of  oil  reservoirs. 

Odor  and  Taste. — Odor  fragrant;  taste  aromatic  and  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish  white  or  light  brown;  frag- 
ments of  parenchyma  cells  numerous,  the  walls  from  0.004  to  0.012  mm.  in  thickness; 
few  fragments  of  trachea?  with  close  spiral  markings  or  6imple  pores;  occasional 
membrane  crystals  of  calcium  oxalate  in  monoclinic  prisms,  from  0.02  to  0.035  nun.  in 
diameter.  Powdered  Bitter  Orange  Peel  is  colored  yellowish  upon  the  addition  of  potas- 
sium hydroxide  T.S. 

Bitter  Orange  Peel  yields  not  more  than  7  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Fluidextractum  Aurantii  Amari;  Tinctura  Aurantii 
Amari;  Tinctura  Cinchona?  Composite;  Tinctura  Gentianae  Composita. 

N.  F.  Preparations. — Infusuin  Gentianae  Compositum,  Tinctura  Arnara;  Vinum 
Aurantii  Compositum;  Vinum  Rhei  Compositum  (from  Fluidextract). 

The  inner  thick  part  of  the  peel  from  the  bitter  orange  contains 
hesperidin  having  the  formula  C22H26O12.  This  is  a  glucoside,  which 
yields,  on  treatment  with  sulphuric  acid,  hesperetin,  Ci6Hi406,  and 
glucose,  C6Hi206.  It  also  contains  a  small  quantity  of  volatile  oil. 
It  is  not  used  to  communicate  flavor,  but  as  a  bitter  tonic.  The 
dose  is  ten  to  forty  grains  (0.65to  2.6  Gm.). 


AURANTII  DULCIS  CORTEX.     U.  S.     Sweet  Orange  Peel 
[Aurant.  Dulc.  Cort.] 

The  outer  rind  of  the  fresh,  ripe  fruit  of  Citrus  Aurantium  sinensis 
Gallesio  (Fam.  Rutacece). 

Sweet  orange  peel  owes  its  virtues  to  the  volatile  oil  found  in  the 
epidermis.  It  also  communicates  a  yellowish  color  to  the  preparations 
made  with  it. 

Official  Description. — -The  outer,  orange-yellow  layer  recently  separated  by  grating 
or  paring  and  consisting  of  epidermal  cells,  parenchyma  cells  of  the  sarcocarp  with 
chromoplastids,  oil  reservoirs  and  globules  of  volatile  oil. 

Odor  and  Taste. — Odor  highly  fragrant;  taste  pungently  aromatic. 

U.  S.  P.  Preparations. — Tinctura  Aurantii  Dulcis;  Syrupus  Aurantii  (from  Tinc- 
ture). 

N.  F.  Preparations. — Elixir  Gentianae  Cilyeorinatum;  Elixir  Pepsin  i  ct  Rennini 
Compositum;  Elixir  Taraxaci  Compositum;  Elixir  Terpini  Hydratis;  Vinum  IVrri; 
Vinum  Ferri  Amarum  (all  from  Tincture). 

Uses. — It  is  used  as  a  flavoring  substance.  Dose,  fifteen  grains 
(1  Gm.). 


OLEUM  AURANTII.    U.  S.     Oil  of  Orange 
[OI.  Aurant. — Oleum  Aurantii  Corticis,  U.  S.  P.  Ylll     Ob  \\<a:  Oil 
Oil  of  Sweet  Qranqb] 

A  volatile  oil  obtained  by  expression  from  the  fresh  peel  of  sweet 
orange,  Citrus  Aurantium  sinensis  Gallesio  (Fain,  h'utacta).  and  its 
varieties.  Preserve  it  in  small,  well-stoppered,  amber-colored  bottles, 
in  a  cool  place,  protected  from  light.  Oil  of  Orange  having  a  terebin- 
thinate  odor  is  not  to  be  dispensed. 
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This  oil  consists  of  d-limonene  to  the  extent  of  at  least  90  per  cent.; 
of  the  remainder,  about  5  per  cent,  are  the  odorous  constituents, 
among  which  are  citral,  traces  of  citronellal,  and  the  methyl  ester  of 
anthranilic  acid.  It  is  soluble  in  alcohol,  and  may  be  preserved  by 
shaking  it  with  one-eighth  of  its  volume  of  distilled  water,  allowing 
it  to  separate,  then  removing  the  essential  oil,  filtering  rapidly  if 
necessary,  and  mixing  the  filtered  oil  with  95  per  cent,  alcohol  in  the 
proportion  of  one  volume  of  the  oil  to  seven  volumes  of  alcohol. 

It  may  also  be  preserved  by  adding  10  per  cent,  of  its  volume  of 
olive  oil.  Kept  under  the  usual  conditions  it  is  very  prone  to  decom- 
pose, and  rapidly  acquires  a  terebinthinate  odor. 

Official  Description. — A  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  orange  peel. 

Specific  Gravity. — 0.842  to  0.846  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— Refractive  index:  1.4723  to  1.4737  at  20°  C.  (68°  F.) 
(see  U.  S.  P.,  Test  No.  22,  Chapter  LXII). 

Its  optical  rotation  is  not  less  than  +94°  in  a  100=mm.  tube  at  25°  C.  (77°  F.)  (see 
U.  S.  P..  Test  No.  21,  Chapter  LXII). 

Introduce  50  mils  of  Oil  of  Orange  into  a  200-mil,  three-bulb  Ladenburg  flask  of  ap- 
proximately the  following  dimensions:  The  lower  or  main  bulb  6  cm.  in  diameter  with 
the  smaller  condensing  bulbs  3.5  cm.,  3.0  cm.  and  2.5  cm.  in  diameter,  respectively; 
with  the  distance  from  the  bottom  of  the  flask  to  the  side  arm  20  cm.  Then  distil  the 
Oil  at  the  rate  of  one  drop  per  second  until  5  mils  have  been  obtained.  The  angle  of 
rotation  of  the  distillate  thus  obtained  is  equal  to  or  only  slightly  greater  than  that  of 
the  original  Oil,  and  the  refractive  index  of  this  portion,  at  20°  C.  (68°  F.)  is  not  less 
than  0.0008  nor  more  than  0.0015  lower  than  that  of  the  original  Oil  at  20°  C.  (68°  F.). 

U.  S.  P.  Preparations. — Elixir  Aromaticum  (from  Compound  Spirit) ;  Spiritus 
Aurantii  Compositus. 

N.  F.  Preparations. — Elixir  Cardamomi  Compositum  (from  Compound  Spirit); 
Elixir  Ferri  Pyrophosphatis,  Quinina?  et  Strychnina? ;  Elixir  Vanillini  Compositum 
(from  Compound  Spirit);  Liquor  Ferri  Peptonati;  Liquor  Ferri  Peptonati  et 
Mangani;  Spiritus  Cardamomi  Compositus;  Spiritus  Myrciae  Compositus;  Spir- 
itus Vanillini  Compositus;  Syrup  us  Quinidinaj;  Trochisci  Sulphuris  et  Potassii 
Bitartratis. 

Uses. — It  is  used  as  a  flavoring  agent  in  elixirs  and  other  prepara- 
tions. 

For  the  Oils  of  Bitter  Orange  and  Orange  Flowers,  which  are  official 
in  the  N.  F.,  see  page  1118. 


LIMONIS  CORTEX.     U.  S.     Lemon  Peel 
[Limon.   Cort.] 

The  outer  rind  of  the  fresh  ripe  fruit  of  Citrus  medica  Limonum 
(Risso)  Hooker  Alius  (Fam.  Rutaceaz). 

\j-mon  peel  is  principally  used  to  communicate  flavor  and  color  to 
spirit  and  syrup  of  lemon.    It  contains  a  volatile  oil  and  hesperidin. 

Official  Description.— The  outer,  lemon-yellow  or  dark  yellow  layer,  recently  sep- 
arated by  grating  or  paring  and  consisting  <>f  an  epidermal  layer,  numerous  parenchyma 
cells  containing  yellow  chromoplastids,  and  large  oil  reservoirs  with  globules  of  the 
volatile  oil. 

Odor  and  Taste. — Odor  highly  fragrant,  distinctive;  taste  pungent,  aromatic. 

Tests  for  Identity  and  Purity. —  Under  the  microscope,  sections  of  the  rind,  mounted 
in  a  fixed  oil,  show  an  epidermal  layer  composed  of  small  tubular  cells,  a  hypodermal 
layer  containing  numerous  plastids,  a  mesooarp  with  colorless,  thin-walled  parenchyma 
end  large,  elliptical  <>il  reservoirs;  parenchyma  cells  containing  a  layer  of  granular  pro- 
toplasm adhering  to  the  walls  and  occasionally  membrane  crystals  of  calcium  oxalate, 
which  are  irregularly  polygonal  in  shape,  and  from  (1.015  to  0.025  mm.  in  diameter. 

U.  S.  P.  Preparation. — Tinctura  Limonis  Corticia. 
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OLEUM  LIMONIS.    U.  S.    Oil  of  Lemon 
[Ol.  Limon. — Lemon  Oil  ] 

A  volatile  oil  obtained  by  expression  from  the  fresh  peel  of  the  ripe 
fruit  of  Citrus  medica  Limonum  (Risso)  Hooker  filius  (Fam.  Rutaceoe), 
and  yielding  not  less  than  4  per  cent,  of  the  aldehydes  from  Oil  of 
Lemon,  calculated  as  citral  [CXoH160  =  152.13].  Preserve  it  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
Oil  of  Lemon  having  a  terebinthinate  odor  is  not  to  be  dispensed. 

This  important  volatile  oil  contains  a  small  amount  of  pinene,  with 
dextrogyrate  limonene,  about  7  to  8  per  cent,  of  citral,  CioHi60,  an 
aldehyde  yielding  geraniol  upon  reduction,  and  a  small  amount  of 
citronellal,  Ci0Hi8O,  also  an  aldehyde.  Pinene,  phellandrene,  higher 
aldehydes  as  octyl  and  nonyl,  terpineol  and  geranyl  acetate  have  also 
been  reported  in  small  amounts.  Of  these  the  citral  is  the  constituent 
to  which  the  oil  chiefly  owes  its  aroma  and  value.  Citral  boils  under 
normal  atmospheric  pressure  at  from  228°  to  229°  C.  (442.4°-444.2° 
F.)  without  decomposition  if  pure,  and,  like  aldehydes,  forms  stable 
compounds  with  alkaline  bisulphites.  Citral  is  now  prepared  in  com- 
mercial quantities,  in  a  pure  state,  and  is  recommended  for  enriching 
the  ordinary  oil  of  lemon.  When  fresh,  the  oil  has  the  fragrant  odor 
of  lemons.  It  is  soluble  in  glacial  acetic  acid,  and  in 
all  proportions  in  absolute  alcohol.  It  may  be  preserved 
from  the  effects  of  oxidation  by  the  addition  of  5  per 
cent,  of  alcohol  and  separation  from  the  sediment.  This 
oil  is  often  prepared  by  expression,  although  the  sponge 
process  is  at  present  largely  used.  The  ecuelle  (Fig. 
450)  is  a  convenient  instrument  for  rapidly  rupturing 
the  oil  vesicles.  It  is  held  in  one  hand  by  the  operator, 
while  withthe  other  hand  the  bergamot,  lemon,  or  orange 
fruit  is  skilfully  rotated  on  the  sharp  points.  The  oil 
flows  into  the  gutter  in  the  cup,  and  then  through  the  hollow  handle 
into  a  suitable  vessel. 

Official  Description. — A  pale  yellow  or  greenish-yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  lemon. 

Specific  Oravity.— 0.851  to  0.855  at  25°  C.  (77°  F.). 

Refractive  index:  1.4744  to  1.4755  at  20°  C.  (68°  F.)  (see  U.  S.  P.,  Test  No.  22, 
Chapter  LXII). 

The  optical  rotation  varies  from +  57°  to  +64°  in  a  100-mm.  tube  at;25\C.  (77°  F.) 
(see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Tests  for  Identity  and  Purity. — The  angle  of  rotation  of  the  first  10  per  cent,  of  the 
distillate,  obtained  as  directed  under  Oleum  Aurantii,  is  not  more  than  5  degrees  less 
than  that  of  the  original  Oil.  The  refractive  index  of  this  first  10  per  cent,  of  distillate 
is  not  less  than  0.002  nor  more  than  0.0027  lower  than  that  of  the  original  Oil. 

Assay. — Introduce  about  15  mils  of  Oil  of  Lemon  into  a  tared  300-mil  flask  and  note 
the  exact  weight;  add  10  mils  of  an  alcoholic  solution  of  phenylhydrazine  (1  in  10) 
(not  darker  in  color  than  pale  yellow),  and  allow  it  to  stand  for  one-half  hour  at  room 
temperature.  Then  add  a  few  drops  of  methyl  orange  T.S.  and  neutralize  the  liquid 
exactly  by  the  cautious  addition  of  half-normal  hydrochloric  acid  V.S,  If  difficulty  is 
experienced  in  detecting  the  end  point  of  the  reaction,  continue  the  titration  until  the 
solution  is  distinctly  acid,  transfer  it  to  a  separators  funnel  and  draw  off  the  alcoholic 
portion.  Now  wash  the  Oil  with  distilled  water,  adding  the  washings  to  the  alcoholic 
solution,  and  titrate  the  latter  with  half-normal  potassium  hydroxide  VJ3.  Carry  out 
a  blank  test  identical  with  the  foregoing,  except  that  the  I  )il  of  Lemon  is  omitted,  and 
note  the  amount  of  half-normal  hydrochloric  acid  V.S.  consumed.  Subtract  the  num- 
ber of  mils  of  half-normal  potassium  hydroxide  V.S.  from  the  number  of  mill  of  half- 
normal  hydrochloric  acid  V.S.  consumed  in  the  original  test  and  this  result  from  the 
corresponding  number  of  mils  required  in  the  nlank  test;  each  mil  of  this  difference 
corresponds  to  0.076  Gm.  of  aldehydes,  calculated  as  citral.  It  shows,  when  calculated 
from  the  weight  of  Oil  taken,  not  less  than  4  per  cent,  of  aldehydes  from  Oil  of  Lemon, 
calculated  as  citral. 
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U.  S.  P.  Preparations. — Elixir  Aromaticum  (from  Compound  Spirit  of  Orange); 
Liquor  Magnesii  Citratis;  Spiritus  Ammonias  Aromaticus;  Spiritus  Aurantii 
Compositus. 

N.  F.  Preparations. — Acetum  Aromaticum ;  Linimentum  Terebinthinac  Aceticum; 
Mistura  Oleo-Balsamica;  Spiritus  Odoratus;  Syrupus  Eriodictyi  Aromaticus; 
Syrupus  Sennas  Aromaticus. 

Uses. — Oil  of  lemon  is  used  as  a  flavoring  agent  in  the  official  prep- 
arations named  above. 


OLEUM  AURANTII  AMARI.   N.  F.     Oil  of  Bitter  Orange 
[01.  Aurant.  Amar.] 

A  volatile  oil  obtained  by  expression  from  the  fresh  peel  of  the  bitter 
orange,  Citrus  Aurantium  amara  Linne'  (Fam.  Rutacece).  Preserve 
it  in  small,  well-stoppered,  amber-colored  bottles,  in  a  cool  place, 
protected  from  light.  Oil  of  Bitter  Orange  having  a  terebinthinate 
odor  is  not  to  be  dispensed. 

Official  Description. — A  pale  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic,  aromatic  odor  of  the  Seville  orange, 
and  an  aromatic,  somewhat  bitter  taste.  The  alcoholic  solution  is  neutral  to  litmus 
paper. 

Solubility. — Soluble  in  4  volumes  of  alcohol.  Also  soluble  in  all  proportions  in  dehy- 
drated alcohol  and  in  an  equal  volume  of  glacial  acetic  acid. 

Specific  Gravity.— 0.S42  to  0.848  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  is  dextrorotatory,  the  angle  of  rotation  varying 
from  +  92°  to  +  98°,  in  a  100-mm.  tube,  at  25°  C.  (77°  F.). 

Introduce  50  mils  of  Oil  of  Bitter  Orange  into  a  200-mil,  three-bulb,  fractionating 
flask.  Distil  the  Oil  at  the  rate  of  2  mils  per  minute  until  a  distillate  measuring  5  mils 
has  been  collected.  The  angle  of  rotation  of  this  distillate  is  equal  to,  or  only  slightly 
lower  than,  that  of  the  original  Oil. 

N.  F.  Preparation. — Elixir  Aurantii  Amari. 

Uses. — It  is  used  as  an  adjuvant  and  flavor.  The  dose  is  three 
minims  (0.2  mil). 


OLEUM  AURANTII  FLORUM.   N.  F.     Oil  of  Orange  Flowers 
[01.  Aurant.   Flor.     Oil  op  Neroli] 

A  volatile  oil  distilled  from  the  fresh  flowers  of  the  bitter  orange, 
Citrus  Aurantium  amara  L  nne"  (Citrus  vulgaris  Risso,  Citrus  Bigaradia 
Risso)  (Fam  Rutaceoe).  Preserve  it  in  small,  amber-colored,  well-stop- 
pered bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  pale  yellow,  slightly  fluorescent,  neutral  liquid. 

Odor,  Taste,  and  Reaction. — A  distinctive  fragrant  odor  similar  t<>  that  of  orange- 
blossoms  and  an  aromatic,  at  first  sweet  then  somewhat  hitter  taste.  The  alcoholic 
solution  is  neutral  to  litmus  paper. 

Solubility. — [Soluble  in  an  equal  volume  of  alcohol,  the  solution  having  a  violet  fluores- 
AIso  soluble  in  two  volumes  of  80  per  cent,  alcohol,  the  solution  becoming  cloudy 
on  the  further  addition  of  llcohol  of  the  same  percentage. 

Specific  Oravity.    -0.868  to  0.880  at  25°  ( !.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  is  dextrorotatory ,  the  angle  of  rotation  varying 
from  +  1°  30'  to   t-  5°   in  a  100-mm.  tube,  at  25°  < '.  (77°  P.). 

When  agitated  with  n  concentrated  solution  of  sodium  bisulphate,  it  assumes  a  per- 
manent purple-red  r-olor. 

N.  F.  Preparation. — Spiritus  Odoratus. 

Uses. — It  is  used  as  a  flavor  in  perfumes,  it  being  the  dominant 
odor  in  Cologne  water. 
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OLEUM  BERGAMOTT/E.   N.  F.     Oil  of  Bergamot 
[01.   Bergam.] 

A  volatile  oil  obtained  by  expression  from  the  rind  of  the  fresh  fruit 
of  Citrus  Aurantium  Bergamia  (Risso  et  Poiteau)  Wight  et  Arnott 
(Fam.  Rutacece),  and  containing  not  less  than  36  per  cent,  of  ester, 
calculated  as  linalyl  acetate.  Preserve  it  in  small,  amber-colored, 
well-stoppered  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  green  or  groenish-yellow  liquid,  neutral  or  only  faintly  acid. 

Odor  and  Taste. — A  characteristic  fragrant  odor  and  an  aromatic  bitter  taste. 

Solubility. — Two  volumes  of  the  Oil,  when  mixed  with  1  volume  of  alcohol,  give  a 
clear  solution  and  this  does  not  become  turbid  on  the  furthur  addition  of  alcohol.  It  is 
soluble  in  2  volumes  of  80  per  cent,  alcohol  with  not  more  than  a  slight  cloudiness,  and 
no  separation  of  oil  globules.    Also  soluble  in  all  proportions  in  glacial  acetic  acid. 

Specific  Gravity.— 0.875  to  0.8S0  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  is  dextrorotatory,  the  angle  of  rotation  varying 
from  +  8°  to  +  24°,  in  a  100-mm.  tube,  at  25°  C.  (77°  F.). 

Fixed  Oils. — Evaporate  in  a  tared  dish  on  a  water  bath  about  2  Gm.  of  the  Oil,  accu- 
rately weighed,  until  the  odor  has  completely  disappeared;  a  soft  green  residue  remains, 
corresponding  to  not  more  than  G  per  cent,  of  the  Oil. 

Chlorinated  Compounds. — To  2  Gm.  of  Oil  of  Bergamot  add  10  mils  of  alcoholic  potas- 
sium hydroxide  V.S.,  free  from  chloride,  evaporate  to  dryness  and  incinerate.  Extract 
the  ash  with  distilled  water  and  acidify  with  diluted  nitric  acid;  no  cloudiness  is  pro- 
duced on  the  addition  of  silver  nitrate  T.S. 

Assay. — To  2  Gm.  of  the  Oil  add  20  mils  of  half-normal  alcoholic  potassium  hydrox- 
ide V.S.  and  heat  the  mixture  in  a  flask  on  a  water  bath,  under  a  reflux  condenser,  for 
a  half  hour.  Cool  the  mixture,  add  100  mils  of  distilled  water  and  titrate  with  half- 
normal  sulphuric  acid  V.S.,  using  phenolphthalein  T.S.  as  indicator.  Not  more  than 
12.6  mils  of  half-normal  sulphuric  acid  V.S.  is  required,  corresponding  to  not  less  than 
36  per  cent,  of  ester,  calculated  as  linalyl  acetate,  in  the  Oil.  Each  mil  of  half-normal 
potassium  hydroxide  V.S.  consumed  corresponds  to  0.09808  Gm.  of  ester,  calculated  as 
linalyl  acetate. 

N.  F.  Preparation. — Spiritus  Odoratus. 

Uses. — Used  as  a  perfume  chiefly  in  oils  and  pomades  for  the  hair. 

Official  Products  from  the  Labiatae 

The  family  of  the  mints  is  a  strongly  marked  group,  the  members 
of  it  being  remarkable  for  their  botanical  analogy  with  one  another 
and  for  the  similarity  of  their  chemical  constituents. 

MENTHA  PIPERITA.    U.  S.     Peppermint 
[Menth.  Pip.] 

The  dried  leaves  and  flowering  tops  of  Mentha  piperita  Linne*  (Fam. 
Labiates) . 

Official  Description. — Leaves  more  or  less  crumpled  and  frequently  detached  from 
the  stems;  stems  quadrangular,  from  1  to  2  mm.  in  diameter,  glabrous  except  for  a  few 
scattered  deflexed  hairs;  leaves  when  entire  ovate-oblong  to  oblong-lanceolate,  petioles 
from  4  to  15  mm.  in  length,  slightly  pubescent,  laminae  from  1  to  9  cm.  in  length,  acute 
and  sharply  serrate,  light  green  to  purplish-brown,  upper  surfaces  nearly  glabrous, 
lower  surfaces  glandular  hairy,  especially  on  the  veins;  flower-whorls  in  oblong  or  oval 
spikes  which  are  usually  compact,  or  somewhat  interrupted  at  the  base,  from  1  to  1.5 
cm.  in  breadth,  rounded  at  the  summit,  and  in  fruit  attaining  a  length  of  from  3  to  7 
cm.;  bracts  oblong-lanceolate,  very  acuminate,  7  mm.  in  length;  calyx  tubular,  equally 
5-toothed,  pubescent  and  glandular-punctate,  often  dark  purple  in  color;  corolla  tubu- 
lar-campanulate,  4-cleft,  about  3  mm.  in  length  and  often  Light  purple;  stamens  4,  short 
and  equal;  nutlets  ellipsoidal,  about  0.5  mm.  in  diameter,  blackish-brown. 

Odor  and  Taste. — Odor  aromatic,  characteristic;  taste  aromatic,  pungent,  followed 
by  a  cooling  sensation  in  the  mouth. 

U.  S.  P.  Preparation. — Spiritus  Mentha?  Piperita;. 

Uses. — Its  properties  are  due  to  the  presence  of  about  2  per  cent,  of 
a  volatile  oil.  It  is  largely  cultivated,  and  is  a  grateful  aromatic 
stimulant.  It  is  used  in  making  spirit  of  peppermint.  The  dose  is  one 
drachm  (4  Gm.). 
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OLEUM  MENTH/E  PIPERIT/E.     U.  S.     Oil  of  Peppermint 
[01.    Menth.    Pip. — Peppermint  Oil] 

A  volatile  oil  distilled  from  the  flowering  plant  of  Mentha  piperita 
Linn6  (Fam.  Labiates),  rectified  by  steam  distillation,  and  yielding 
not  less  than  5  per  cent,  of  esters,  calculated  as  menthyl  acetate 
[CioHi9C2H302=  198.18],  and  not  less  than  50  per  cent,  of  total  men- 
thol [CioHi9OH  =  156.16],  free  and  as  esters.  Preserve  it  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  is  one  of  the  most  important  of  the  group  of  volatile  oils.  It 
has  been  shown  to  contain  the  following  constituents:  acetaldehyde, 
isovaleraldehyde,  dimethyl  sulphide,  amyl  alcohol,  isovaleric  acid, 
pinene,  phellandrene,  cineol,  limonene,  menthone,  Ci0Hi8O,  menthol, 
the  acetate  and  isovalerate  of  menthyl,  a-lactone,  Ci0H1602,  and 
cadinene.  Menthol,  its  oxidation  product  menthone,  and  the  acetic 
and  isovaleric  esters  of  menthyl  have  been  identified  as  present  in 
English  and  French  peppermint  oils,  which  probably  also  contain 
most  of  the  other  constituents  mentioned  above.  Menthol  and  its 
esters  are  regarded  as  the  main  constituents  of  oil  of  peppermint. 
The  dimethyl  sulphide  and  some  of  the  other  constituents  are  objec- 
tionable from  the  flavoring  standpoint,  and  are  largely  removed  by  the 
steam  distillation  which  is  required  for  rectification.  The  polariscope 
has  been  shown  to  be  an  uncertain  guide  in  determining  the  quality 
of  oil  of  peppermint.  It  is  distilled  in  large  quantities  in  Michigan,  Ohio, 
Indiana,  and  New  York  from  cultivated  plants.  Menthol  is  official,  and 
the  proportion  which  should  be  present  forms  the  basis  of  the  official 
assay  (see  below) .     Dementholated  oil  is  often  found  in  the  market. 

Official  Description. — A  colorless  liquid. 

Odor  and  Taste. — It  has  a  strong  odor  of  peppermint,  and  a  pungent  taste,  followed 
by  a  sensation  of  cold  when  air  is  drawn  into  the  mouth. 

Solubility. — Soluble  in  4  volumes  of  70  per  cent,  alcohol,  showing  not  more  than 
slight  opalescence  and  no  separation  of  oil  globules. 

Specific  Oravity.— 0.N96  to  0.908  at  25°  C.  (77°  F.). 

The  optical  rotation  varies  between  -23°  and  -33°  in  a  103-mm.  tube  at  25°  C.  <77° 
F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Tests  for  Purity. — Dimethyl  Sulphide  found  in  Non-rectified  Oils. — Distil  about  1  mil 
from  25  mils  of  the  <  >il  and  pour  the  distillate  on  5  mils  of  mercuric  chloride  T.S. ;  a  white 
film  does  not  form  at  the  zone  of  contact  within  one  minute. 

Assay  for  Esters. — Introduce  10  milsof  Oil  of  Peppermint  into  a  tared  flask  and  note 
the  exact  weight.  Add  25  mils  of  half-normal  alcoholic  potassium  hydroxide  V.S.,  con- 
nect the  fla-k  with  u  reflux  condenser,  and  boil  the  mixture  during  one  hour.  After 
coolinc,  titrate  the  residual  alkali  with  half-normal  sulphuric  acid  V.S.,  using  phenol- 
phthaTein  T.S.  as  indicator.  Subtract  the  number  of  mils  of  half-normal  sulphuric  acid 
V.S.  required  from  the  25  mils  of  half-normal  alcoholic  potassium  hydroxide  V.S.  taken, 
multiply  the  difference  by  9.909,  and  divide  the  product  by  the  weight  of  the  Oil  of 
Peppermint  taken  to  find  the  percentage  of  menthyl  acetate. 

Assay  for  Total  Menthol. — Introduce  10  mils  of  the  Oil  into  a  flask  provided  with  a 
ground-glass  tube-condenser  (acetylisation  flask),  add  10  mils  of  acetic  anhydride  and 
about  l  (''in.  of  pc^deredanhydrous  sodiumacetate,  and  boil  the  mixture  gently  during 

UT.      Allow   it    to   cool,  wash  the  !ieet>li/ed  oil  with  distilled  water,  and  afterwards 

with  sodium  carbonate  T.S.,  diluted  with  an  equal  volume  of  distilled  water,  until  the 

mixture  i-  slightly  alkaline  to  phennlpht  halein  T.S.,  and  then  dry  it  with  the  aid  of 
fused  calcium  chloride,  and  litter.    Transfer  6  mils  of  the  dry  aeetylised  oil  to  a  tared 

lOO-mil    fla-k,   note   the  exact    weight,   add   50  mils  <>f  half-normal   alcoholic  potassium 

hydroxide  V.8.,  connect  the  Bask  with  a  reflux  condenser,  and  boil  the  mixture  during 

<.iie   hour.      After   cooling,   titrate  the   residua]    alkali    with    half-normal    sulphuric    aeid 
using  phenolphthalein   T.S.  as  indicator,  and  calculate  the  percentage  of  menthol 
present  by  the  following  formula: 

.         ..    ,  AX7.808 

Percentage  of  menthol  -  J;       (    M().Vp 

In  which  .1  li  the  resull  obtained  by  subtracting  the  number  of  mils  of  half-normal 
sulphuric  acid  V.8.  required  In  the  above  titration  from  the  number  of  mils  of  half- 
Dormal  alcoholic  potassium  hydroxide  V.S.  originally  taken,  and  B  is  the  weight  of 
acetylizojl  oil  taken. 
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U.  S.  P.  Preparations. — Aqua  Mentha."  Piperita;;  Piluke  Rhei  Composita*;  Spirit  us 
Mentha;  Piperita;. 

N.  F.  Preparations. — Acetum  Aromaticum;  Cataplasma  Kaolini;  Elixir  Ca- 
tharticum  Compositum  (from  Spirit);  Elixir  Phosphori  (from  Spirit);  Gargarisma 
Guaiaci  Composita;  Linimentum  Ojjii  Compositum;  Liquor  Antisepticus  Alkalinus; 
Mistura  Carminativa;  Mistura  Chloroformi  et  Morphina;  Composita;  Mistura 
Olei  Picis;  Mistura  Opii  et  Rhei  Composita  (from  Spirit);  Mistura  Rhei  Alkalina 
(from  Spirit);  Mistura  Rhei  Composita  (from  Spirit);  Oleum  Hyoscyami  Com. 

Eositum;   Pilulae   Catharticffi  Vegetables;  Syrupus  Ficorum  Compositus   (from 
pirit);  Trochisci  Mentha;  Piperita'. 

Uses. — Oil  of  peppermint  is  used  as  a  stimulant  and  carminative 
in  the  dose  of  three  minims  (0.2  mil)  and  as  an  ingredient  in  the 
official  preparations  listed  above. 

MENTHOL.  U.S.     Menthol 

A  secondary  alcohol  [Ci0Hi90H  =  156.16]  obtained  from  oil  of 
peppermint  or  other  mint  oils.  Preserve  it  in  well-closed  containers, 
in  a  cool  place. 

The  oil  of  peppermint  owes  its  odor  to  menthol  (Ci0H2oO),  a  stear- 
optene  obtained  from  it  through  fractional  distillation,  cooling,  and 
crystallization. 

Official  Description. — It  occurs  in  colorless,  acicular  or  prismatic  crystals. 

Odor  and  Taste. — A  strong  odor  and  taste  of  peppermint;  when  tasted  it  produces  a 
sensation  of  warmth,  followed  by  cold  when  air  is  drawn  into  the  month. 

Solubility. — Slightly  soluble  in  water;  very  soluble  in  alcohol,  chloroform,  ether  or 
in  petroleum  benzin;  freely  soluble  in  liquid  petrolatum  or  fixed  or  volatile  oils. 

Tests  for  Identity  and  Purity. — Its  alcoholic  solution  is  neutral  to  litmus,  and  is 
lsevorotatory. 

It  melts  between  42°  and  44°  C.  (107.6°  and  111.2°  F.). 

When  Menthol  is  triturated  with  about  an  equal  weight  of  camphor,  thymol,  or 
hydrated  chloral,  the  mixture  becomes  liquid. 

Wax,  Paraffin,  or  Inorganic  Substances. — Heat  about  2  Gm.  of  Menthol  in  an  open 
dish,  on  a  water  bath;  it  gradually  volatilizes  without  leaving  more  than  0.05  per  cent, 
of  residue. 

Thymol. — Dissolve  a  few  crystals  of  Menthol  in  1  mil  of  glacial  acetic  acid  and  then 
add  3  drops  of  sulphuric  acid  and  1  drop  of  nitric  acid;  no  green  color  is  produced. 

N.  F.  Preparations. — Inunctum  Mentholis;  Inunctum  Mentholia  Compositum; 
Liquor  Antisepticus;  Liquor  Pepsini  Antisepticus;  Menthol  Camphoratum; 
Nebula  Aromatiea;  Nebula  Mentholis;  Nebula  Mentholis  Composita;  Petroxolinum 
Mentholis;  Pulvis  Antisepticus. 

Uses. — Menthol  is  largely  used,  compressed  into  cones,  as  a  local 
remedy  in  neuralgia  and  headache  and  as  a  constituent  in  solutions 
for  nasal  and  throat  sprays,  etc. 

MENTHOL  CAMPHORATUM.    N.  F.      Camphorated   Menthol 
[Menthol.    Camph. — C am i-uo-M i:\thol,  N.  F.  Ill        C.vmpuuk  and  Mi  \tih>i.] 

Metric  Old  form 

Camphor 47.5  Om.  l  oz.  av.  394  gr. 

Menthol 47.5  Om.  l  0«.  av.  3<n  gr. 

Alcohol 5.0  Gm.  s7  pr 

To  make 1  00  Gm.  4  0z.  av. 

Reduce  the  camphor  to  a  powder  by  triturating  it  with  about  one- 
tenth  of  its  weight  of  menthol,  then  add  the  rest  of  the  menthol  and 
continue  trituration  until  the  mixture  is  completely  liquefied;  finally 
add  the  alcohol. 
71 


1122  VOLATILE  OILS 

Camphorated  Menthol  may  also  be  prepared  by  placing  the  cam- 
phor and  menthol  in  a  suitable  bottle,  tightly  stoppering  it  and  par- 
tially immersing  it  in  hot  water  until,  after  occasional  agitation,  the 
mixture  is  completely  liquefied,  and  finally  adding  the  alcohol. 

Uses. — An  antiseptic  and  deodorant;  employed  externally. 


MENTHA  VIRIDIS.  U.S.      Spearmint 
[Menth.  Vir.] 

The  dried  leaves  and  flowering  tops  of  Mentha  spicata  Linn6  (Men- 
tha viridis  Linne)  (Fam.  Labiates). 

Official  Description. — Leaves  more  or  less  crumpled  and  mixed  with  a  large  propor- 
tion of  the  light  brown  or  purplish-colored  stems,  occasionally  with  their  characteristic 
opposite  branches;  stems  distinctly  quadrangular,  from  1  to  3  mm.  in  width,  nearly 
glabrous;  leaves  when  entire  ovate-lanceolate,  unequally  serrate,  nearly  sessile  or  with 
a  petiole  less  than  5  mm.  in  length,  of  a  bright  green  color  and  somewhat  glandular- 
hairy  on  the  under  surface:  flowers  arranged  in  opposite  clusters  and  in  more  or  less 
interrupted  or  crowded  lanceolate,  nearly  acute  spikes;  bracts  linear-lanceolate,  subu- 
late, from  7  to  10  mm.  in  length,  subtending  the  flower  clusters;  calyx  tubular,  5- 
toothed,  glandular  punctate  and  somewhat  pubescent  near  the  teeth;  corolla  nearly 
white  or  light  brown;  stamens  extending  beyond  the  corolla  tube. 

Odor  and  Taste. — Odor  slightly  pungent,  characteristic  ;  taste  aromatic,  character- 
istic but  not  followed  by  a  cooling  sensation  in  the  mouth. 

U.  S.  P.  Preparation. — Spiritus  Menthse  Viridis. 

The  volatile  oil  is  the  only  constituent  of  importance  in  this  plant; 
the  yield  is  from  Y^  to  1  per  cent.    The  dose  is  one  drachm  (4  Gm.). 


OLEUM  MENTH/E  VIRIDIS.  U.  S.     Oil  of  Spearmint 
[01.   Menth.  Vir. — Spearmint  Oil] 

A  volatile  oil  distilled  from  the  flowering  plant  of  Mentha  spicata 
Linne1  (Mentha  viridis  Linne)  (Fam.  Labiatce),  and  yielding  not  less 
than  43  per  cent.,  by  volume,  of  carvone  [Ci0Hi4O  =  150.11].  Preserve 
it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected 
from  light. 

The  German  and  American  oil  of  spearmint  also  contains  a  terpene, 
L.  limonene,  Ci0Hi6,  and  L.  carvone,  Ci0H14O,  the  latter  in  the  amount 
of  from  35  to  56  per  cent.  The  Russian  oil  has  been  found  to  con- 
tain from  5  to  10  per  cent,  of  carvone  only,  but  50  to  60  per  cent,  of 
linalool,  together  with  some  cineol  and  L.  limonene. 

Official  Description. — A  colorless,  yellow  or  greenish-yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  spearmint. 

Solubility. — .Soluble  in  1  volume  of  80  percent,  alcohol,  forming  a  clear  solution;  on 
furtluT  dilution,  it  usually  becomes  cloudy. 

Specific  Oravlty.— 0.917  to  0.934  at  25°  C.  (77°  F.). 

Tests  for  Identity. — The  optical  rotation  varies  between -38° and -55°  in  a  100-mm. 
tube  at  25°  C.  (77°  P.)  (Me  T.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Assay. — Proceed  as  directed  under  Oleum  Cari,  using  10  mils  of  Oil  of  Spearmint. 

U.  S.  P.  Preparations. — Aqua  Menthse  Viridis;  Spiritus  Mentha;  Viridis. 

Uses — It  is  used  as  a  stimulant  and  carminative  in  doses  of  throe 
minims  (0.2  mil),  and  extensively  as  a  flavor,  especially  in  chewing 
gum. 
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OLEUM  LAVANDUL/E.  U.  S.     Oil  of  Lavender 

[01.  Lavand. — Oleum  Lavandulae  Florum,  U.  S.  P. VIII.     Oil  op  Lavender 

Flowers] 

A  volatile  oil  distilled  from  the  fresh  flowering  tops  of  Lavandula 
vera  De  Candolle  (Lavandula  officinalis  Chaix,  Lavandula  spica  Linn6) 
(Fam.  Labiataz).  Preserve  it  in  well-stoppered,  amber-colored  bottles, 
in  a  cool  place,  protected  from  light. 

Oil  of  lavender  flowers  is  most  largely  used  in  perfumery.  The 
best  quality  is  distilled  at  Mitcham,  England.  It  has  the  same  com- 
position and  properties  as  oil  of  lavender.  It  is,  however,  more  fra- 
grant and  more  expensive.  The  principal  constituent  of  the  oil  is  an 
alcohol,  CioHisO,  identical  with  the  linalool.  This  alcohol  boils  at 
from  197°  t  >  199°  C.  (386.6°-390.2°  F.),  and  has  a  sp.  gr.  of  0.869  at 
20°  C.  (68c  F.).  Besides  linalool,  lavender  oil  contains  linalyl  acetate 
(from  30  to  45  per  cent,  in  the  oil  from  French  flowers,  and  from  7  to 
10  per  cent,  in  the  oil  from  English  flowers),  the  butyric  ester  of  the 
same  alcohol,  geraniol,  a  very  small  amount  of  cineol  (more  in  the  Eng- 
lish than  in  the  French  oil),  and  sometimes  traces  of  pinene,  limonene, 
and  a  sesquiterpene. 

Oil  of  Spike  Lavender  is  an  inferior  grade  of  lavender  oil  and  should 
not  be  used  in  perfumery. 

Official  Description. — A  colorless  or  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  lavender  flowers. 

Solubility. — Soluble  in  3  volumes  of  70  per  cent,  alcohol. 

Specific  Gravity— 0.875  to  0.888  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from -1°  to-10°  in  a  100- 
mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Alcohol. — When  shaken  in  a  narrow  glass  cylinder  with  an  equal  volume  of  distilled 
water,  its  volume  does  not  diminish. 

Foreign  Esters. — Shake  20  mils  of  the  Oil  with  40  mils  of  5  per  cent,  alcohol  and,  when 
the  mixture  has  cleared,  withdraw  30  mils  of  the  alcoholic  solution.  Neutralize  this 
with  half-normal  potassium  hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator, 
then  add  5  mils  of  half-normal  potassium  hydroxide  V.S.  and  heat  the  mixture  on  a 
water  bath,  under  a  reflux  condenser,  during  one  hour.  Not  less  than  4.7  mils  of  half- 
normal  hydrochloric  acid  V.S.  is  required  for  neutralization. 

U.  S.  P.  Preparations. — Linimentum  Saponis  Mollis;  Spiritus  Ammonia?  Aro- 
maticus;  Spiritus  Lavandulae;  Tinctura  Lavandula;  Composita;  Unguentum 
Diachylon. 

N.  F.  Preparations. — Acetum  Aromaticum;  Linimentum  Ammonii  Iodidi;  Mis- 
tura  Ferri  Composita  (from  Spirit);  Mistura  Oleo-Balsamica;  Oleum  Hyoscyami 
Compositum;  in  all  Petroxolins;  Spiritus  Odoratus. 

Uses. — It  is  used  as  a  stimulant  and  aromatic.  Dose,  three  minims 
(0.2  mil). 


OLEUM  ROSMARINI.  U.  S.    Oil  of  Rosemary 
[01.   Rosmar. — Rosemary  Oil] 

A  volatile  oil  distilled  from  the  fresh  flowering  tops  of  Rosmarinus 
officinalis  Linne1  (Fam.  Labiataz),  yielding  not  less  than  2.5  per  cent,  of 
ester,  calculated  as  bornyl  acetate  [CioHi7C2H3Oa  =  196.16],  and  not 
less  than  10  per  cent,  of  total  borneol  [C10H17OH  =  154.14].  Preserve 
it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected 
from  light. 
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This  oil  principally  consists  of  pinene,  of  the  composition  Ci0Hi6, 
boiling  at  165°  C.  (329°  F.),  but  there  is  a  smaller  fraction  boiling  at 
from  200°  to  210°  C.  (392°-410°  F.),  which  at  low  temperatures  de- 
posits a  camphor,  Ci0H180,  identified  as  borneol.  Cineol  (Ci0H180) 
has  also  been  separated  from  a  fraction  boiling  between  176°  and  182°  C. 
(348.8°  and  359.6°  F.).  The  oil  is  therefore  recognized  at  present  as 
containing  d-pinene,  camphene,  cineol,  borneol  (10-15  per  cent.),  and 
camphor.  This  oil  is  stimulant,  but  is  employed  chiefly  as  an  ingre- 
dient in  rubefacient  liniments.  For  a  case  of  fatal  poisoning,  see  A.  J. 
P.,  xxiii,  286. 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  of  rosemary,  and  a  camphoraccous  taste. 

Solubility. — Soluble  in  10  volumes  of  80  per  cent,  alcohol. 

Specific  Gravity.— 0.S94  to  0.912  at  25°  C.  (77°  F.). 

Assay  for  Esters  and  Total  Borneol.— Proceed  as  directed  for  menthyl  acetate  and  for 
menthol  under  Oleum  Menthce  Piperita;,  using  10  mils  of  Oil  of  Rosemary  for  each  assay. 
In  place  of  the  factor  and  formula  for  menthyl  acetate  and  menthol,  respectively,  under 
Oleum  Menthm  Piperita  use  the  factor  9.808  in  calculating  the  percentage  of  bornyl 
acetate  and  the  following  formula  in  calculating  the  percentage  of  borneol. 

Percentage  of  borneol  = 


£-04X0.021) 


In  which  A  is  the  result  obtained  by  subtracting  the  number  of  mils  of  half-normal  sul- 
phuric acid  V.S.  required  in  the  titration  from  the  number  of  mils  of  half-normal  alco- 
holic potassium  hydroxide  V.S.  originally  taken,  and  B  is  the  weight  of  acetylized  oil 
taken. 

U.  S.  P.  Preparations. — Linimentum  Chloroformi  (from  Soap  Liniment);  Lini- 
ment um  Saponis;  Tinctura  Lavandula?  Composita. 

N.  F.  Preparations. — Acetum  Aromaticum;  Linimentum  Ammonii  Iodidi;  Lini- 
mentum SaponatoCompositum;  Oleum  Hyoscyami  Compositum;  Spirit  us  Odor- 
atus. 

Uses. — It  is  used  chiefly  as  a  stimulant  in  rubefacient  liniments. 
It  may  be  given  in  doses  of  three  minims  (0.2  mil). 


THYMUS.    N.  F.      Thyme 

The  dried  tops  of  Thymus  vulgaris  Linn<5  (Fam.  Lahiatcc),  collected 
when  the  plant  is  in  flower. 

This  drug  is  the  source  of  the  official  oil  of  thyme,  which  is  the 
chief  constituent.     Tannin  and  resin  are  also  present. 

Official  Description. —Stems  quadrangular,  about  0.6  nun.  in  diameter,  grayish 
brown  or  purplish  in  color,  pubescent,  nodes  from  .">  to  20  mm.  apart,  occasionally  with 
the  opposite  leaves  attached;  leaves  linear,  linear-lanceolate,  or  ovate-oblong,  from 
0.6  to  i  mm.  in  length  and  from  ()..">  to  2  mm.  in  breadth,  summit  acute,  base  obtuse, 
tapering  into  a  petiole  from  0.6  to  2  mm.  in  Length,  margin  revolute,  upper  surface 
D-green,  puberulent,  with  autnerous  one-celled,  thick-walled,  non-glandular  hairs; 
lower  lyish,  pubescent,  with  non-glandular,  one-  to  four-celled,  thick-walled, 

rough  simple  hairs,  up  to  0.136  mm.  in  length  and  usually  curved  at  the  firsl  joint  in 
the  liases;  numerous  compound  glandular  secreting  hairs,  with  short  one-celled  stalk 
occurring  chieflj  on  the  upper  surface  and  depressed  in  the  cuticle,  which  give  the  leaf 
a  glandular-punctate  appearance;  inflorescence  in  aboul  twelve-flowered  axillary  whorls; 
flowers  polygamous,  caiyi  tubular,  about  I  mm.  in  length  ovoid  or  slightly  curved  on 
the  lower  side  near  the  base,  from  nine- to  twelve-nerved,  pubescent,  the  throat  bearded 
with  longitudinally  striated,  straighl  simple  hairs  up  to  l  mm.  in  length,  bilabiate, 
upper  lip  three-toothed,  lower  lip  with  two  hairy,  ascending,  attenuated  divisions, 
eor«lla  about  twice  as  long  as  the  calyx,   purplish,  smooth  within,  slightly  pubescent 
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without,  upper  lip  emarginate,  lower  spreading  and  three-lobed,  stamens  slightly  didy- 
namoua  and  exserted,  stigma  bifid;  nutlets  about  0.5  mm.  in  diameter,  spheroidal  and 
finely  tuberculate. 

Odor  and  Taste. — Odor  agreeable,  aromatic;  taste  aromatic  and  warming. 

Tests  for  Identity  and  Purity. — Thyme  yields  not  more  than  14  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Thymi. 

Uses. — As  a  carminative,  emmonagogue,  and  antispasmodic  in  doses 
of  one  drachm  (4  Gm.). 


OLEUM  THYMI.  U.  S.     Oil  of  Thyme 
[01.  Thymi—  Thymi:  Oil] 

A  volatile  oil  distilled  from  the  flowering  plant  of  Thymus  vulgaris 
Linne  (Fam.  Labiates),  and  containing  not  less  than  20  per  cent.,  by 
volume,  of  phenols.  Preserve  it  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

The  oil,  as  prepared  in  the  south  of  France,  is  known  commercially 
as  oil  of  origanum.  It  is,  after  one  distillation,  of  a  reddish-brown 
color,  and  is  called  the  red  oil,  but  when  again  distilled  is  colorless, 
and  in  this  condition  is  distinguished  as  the  white  oil.  The  specific 
gravity  of  the  red  or  common  oil  is  stated  at  0.905,  but  probably  varies, 
as  the  oil  is  a  complex  body.  The  more  volatile  portion,  that  coming 
over  below  180°  C.  (356°  F.)  in  distillation,  is  a  mixture  of  cymene, 
C10H14,  boiling  at  175°C.  (347°F.),  and  pinene,  C,0H16,  boiling  at  161° 
C.  (321.8°  F.).  The  less  volatile  and  most  valuable  portion  is  chiefly 
thymol,  Ci0H140,  a  white  crystalline  solid,  melting  at  50°  C.  (122°  F.), 
and  possessing  a  pungent  taste.  Carvacrol  is  also  present,  at  times 
replacing  part  or  all  of  the  thymol,  and  in  addition  linalool  and  bornyl 
acetate  have  been  found  in  small  amount.  This  substance  is  also  found 
in  oil  of  monarda  (horsemint).     (See  Thymol,  page  1126.) 

Official  Description. — A  colorless  or  red  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste. 

Solubility. — Soluble  in  2  volumes  of  80  per  cent,  alcohol. 

Specific  Gravity.— 0.894  to  0.930  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  is  slightly  laevorotatory. 

Shake  1  mil  of  the  Oil  with  10  mils  of  hot  distilled  water,  and,  after  cooling,  pass  the 
aqueous  Layer  through  a  wetted  filter;  the  filtrate  does  not  assume  a  blue  or  vioiet  color 
upon  the  addition  of  a  drop  of  ferric  chloride  T.S. 

Assay. — Introduce  75  mils  of  sodium  hydroxide  T.S.  into  a  flask  with  a  lorn:  grad- 
uated neck  (Cassia  flask),  add  10  mils  of  the  Oil  to  be  assayed,  stopper  the  fla.--k  tightly, 
shake  the  mixture  thoroughly,  and  set  it  aside  for  from  twelve  to  twenty-four  hours. 
Then  add  sufficient  sodium  hydroxide  T.S.  to  raise  the  lower  limit  of  the  oily  layer 
within  thi1  graduated  portion  of  the  neck  of  the  flask,  and,  after  the  alkaline  solution 
has  become  clear,  adjust  it  to  the  temperature  at  which  it  was  measured,  and  note  the 
volume  of  the  residual  liquid.  This  measures  not  more  than  8  mils,  indicating  tie 
euce  of  not  less  than  20  per  cent.,  by  volume,  of  phenols. 

N.  F.  Preparations. — Linimentum  Saponato-Camphorntum;  Liquor  Antiseptieus; 
Liquor  Zinei  el  Alumini  Compositusj  Liquor  Zinci  et  Ferri  Compositus;  Mistura 
Oleo-Balsamicaj  oleum  Hyoscyami  Composituiu. 

Uses. — Oil  of  thyme  or  oil  of  origanum,  as  it  is  usually  called,  is 
largely  used  in  liniments  as  a  stimulant.  The  official  preparations  are 
given  above. 
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THYMOL.  U.  S.     Thymol 

A    phenol     [C10H140    or    C6H3(CH3)(OH)(C3H7)     1:3:4=150.11] 

occurring  in  the  volatile  oil  of  Thymus  vulgaris  Linne'  (Fam.  Labiatce) 
and  some  other  volatile  oils.  Preserve  it  in  well-closed  containers. 
Preparation. — Thymol  has  been  made  synthetically  and  is  obtained 
from  the  volatile  .oils  of  several  plants  by  fractional  distillation,  by 
which  terpenes  are  separated.  The  portion  distilling  above  190°  C. 
(374°  F.)  is  collected,  agitated  with  solution  of  sodium  hydroxide  to 
separate  more  of  the  terpenes,  and  cooled;  the  compound  of  thymol 
with  sodium  hydroxide  is  then  decomposed  by  hydrochloric  acid. 
Thymol  is  recrystallized  from  an  alcoholic  solution.  It  has  been 
obtained  from  Monarda  didyma  Linn6,  M.  punctata,  Ammi  copticum, 
Ocymum  basilicum,  and  Ptychotis  ajowan.  The  phenol  of  the  oil  of 
Thymus  serpyllum  Linne1  closely  resembles  thymol,  but  differs  from  it 
in  not  congealing  at  10°  C.  (50°  F.),  in  its  solution  in  diluted  alcohol 
turning  green  with  ferric  chloride,  and  in  the  potassium  salt  with  its 
sulpho-acid  being  amorphous. 

Official  Description. — It  occurs  in  large,  colorless,  translucent,  rhombic  prisms.  As 
a  solid  it  is  heavier  than  water,  but  when  liquefied  by  fusion  it  is  lighter  than  water. 

Odor,  Taste,  Reaction,  and  Rotation. — It  has  an  aromatic,  thyme-like  odor,  and  a 
pungent,  aromatic  taste,  with  a  very  slight  caustic  effect  upon  the  lips.  Its  alcoholic 
solution  (1  in  20)  is  neutral  to  litmus  and  is  optically  inactive. 

Solubility. — One  Gm.  of  Thymol  dissolves  in  1010  mils  of  water,  about  1  mil  of  alcohol, 
0.7  mil  of  chloroform,  1.5  mils  of  ether,  and  in  1.7  mils  of  olive  oil  at  25°  C.  (77°  F.); 
soluble  in  glacial  acetic  acid  or  in  fixed  or  volatile  oils. 

Tests  for  Identity  and  Purity.— It  melts  between  48°  and  61°  C.  (118.4°  and 
123.8°  F.),  remaining  liquid  at  a  considerably  lower  temperature. 

When  it  is  triturated  with  about  an  equal  weight  of  camphor  or  menthol,  the  mixt- 
ure liquefies. 

When  a  very  small  crystal  of  Thymol  is  dissolved  in  1  mil  of  glacial  acetic  acid,  and 
then  6  drops  of  sulphuric  acid  and  1  drop  of  nitric  acid  are  added,  the  liquid  assumes 
a  deep  bluish-green  color  by  reflected  light. 

Heat  about  1  Gm.  of  Thymol  in  a  test  tube  in  a  water  bath  with  5  mils  of  a  10  per 
cent,  solution  of  sodium  hydroxide;  a  clear,  colorless,  or  pale  red  solution  is  formed, 
which  becomes  darker  on  standing,  without  the  separation  of  oily  drops.  Upon  the 
addition  of  a  few  drops  of  chloroform  to  this  solution  and  agitating  the  mixture,  a  violet 
color  is  produced. 

Volatilize  about  2  Gm.  of  Thymol  on  a  water  bath;  not  more  than  0.05  per  cent,  of 
residue  remains. 

Phenol. — An  alcoholic  solution  of  Thymol  (1  in  20)  is  not  colored  violet  by  ferrio 
chloride  T.S. 

N.  F.  Preparations. — Cataplasma  Kaolini;  Liquor  Antisepticus;  Liquor  Anti- 
septicus Alkalinus;  Nebula  Aromatica;  Nebula  Thymolis;  Petroxolinum  Sulphura- 
tum  Compositum;  Pulvis  Antisepticus. 

Uses. — Thymol  is  a  valuable  antiseptic,  and  may  be  used  for  the 
same  purposes  as  phenol.  It  liquefies  if  triturated  with  an  equal 
amount  of  hydrated  chloral,  menthol,  or  camphor,  and  some  other 
substances.  Dose,  as  an  antiseptic,  is  two  grains  (0.12  Gm.),  as  an 
anthelmintic,  fifteen  grains  (1  Gm.).  It  is  also  given  internally  in 
large  doses  (15  grains  or  more),  to  expel  intestinal  parasites,  especially 
the  hookworm. 

THYMOLIS  IODIDUAL  U.  S.     Thymol  Iodide 
[Thymol.  Iod.] 

Chiefly  dithymol-diiodide  [C20TI24OaIa  or  (CeH3.CH8.C3H7.OI)9  = 
550.03].  It  contains,  when  dried  to  constant  weight  in  a  desiccator 
over  sulphuric  acid,  not  less  than  43  per  cent,  of  iodine  (1  =  126.92). 
Preserve  it  in  well-closed  containers,  protected  from  light. 
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Preparation. — It  may  be  made  by  adding  to  15  parts  of  thymol  and 
16  parts  of  sodium  hydroxide  in  300  parts  of  water  a  solution  of  60  parts 
of  iodine  and  80  parts  of  potassium  iodide  in  water  to  make  300  parts. 
The  resulting  precipitate  is  washed  and  dried  at  50°  C.  (122°  F.). 

Official  Description. — A  reddish-brown  or  reddish-yellow  bulky  powder. 

Odor. — It  has  a  very  slight,  aromatic  odor. 

Solubility. — Thymol  Iodide  is  insoluble  in  water  or  glycerin;  slightly  soluble  in  alcohol 
at  25°  C.  (77°  F.) ;  readily  soluble  in  chloroform,  ether,  collodion  or  in  fixed  or  volatile 
oils,  leaving  a  slight  residue. 

Tests  for  Identity. — It  is  not  soluble  in  solution  of  sodium  hydroxide,  either  cold  or 
warm.  When  heated  with  concentrated  sulphuric  acid,  it  is  decomposed  with  the  sep- 
aration of  iodine. 

Impurities  and  Testa  for  Impurities. — Dried  to  constant  weight  in  a  desiccator 
over  sulphuric  acid,  it  loses  not  more  than  5  per  cent,  of  its  weight. 

Incinerate  about  0.  >  Gm.  of  Thymol  Iodide  in  a  porcelain  crucible  at  a  temperature 
not  exceeding  a  low  red  heat;  not  more  than  1.5  per  cent,  of  ash  remains. 

Halogen  Salts. — Shake  about  0.1  Gm.  of  Thymol  Iodide  for  one  minute  with  20  mils 
of  distilled  water  and  filter.  The  filtrate  does  not  become  more  than  opalescent  on  the 
addition  of  a  few  drops  of  nitric  acid  and  silver  nitrate  T.S. 

Alkalies. — Shake  about  0.5  Gm.  of  Thymol  Iodide  with  10  mils  of  distilled  water  and 
filter  the  mixture;  the  filtrate  is  not  alkaline  to  litmus, 

Free  Iodine. —  nor  is  it  colored  blue  upon  the  addition  of  a  few  drops  of  starch  T.S. 

Assay. — Mix  thoroughly  about  0.25  Gm.  of  Thymol  Iodide,  previously  dried  to  con- 
stant weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  with  about 
3  Gm.  of  anhydrous  sodium  carbonate.  Cover  the  mixture  with  about  1  Gm.  more  of 
anhydrous  sodium  carbonate  and  heat  it  moderately,  in  a  crucible,  gradually  increas- 
ing the  heat,  but  not  exceeding  a  dull  redness,  until  the  mass  is  completely  carbonized. 
When  sufficiently  cooled,  extract  the  residue  with  boiling  distilled  water  and  wash  it 
on  a  filter  with  boiling  distilled  water  until  the  washings  cease  to  produce  an  opalescence 
with  silver  nitrate  T.S.  Heat  the  combined  washings,  which  measure  about  150  mils, 
on  a  water  bath  and  add  an  aqueous  solution  of  potassium  permanganate  (1  in  20)  in 
Bmall  portions,  until  the  hot  liquid  remains  permanently  pink.  Then  add  just  enough 
alcohol  to  remove  the  pink  tint,  cool  the  liquid  to  room  temperature,  and  dilute  it  to 
200  mils.  Mix  it  well  and  then  filter  through  a  dry  filter,  rejecting  the  first  50  mils  of 
filtrate.  To  100  mils  of  the  subsequent  clear  filtrate  add  about  1  Gm.  of  potassium 
iodide  (free  from  iodate)  and  an  excess  of  diluted  sulphuric  acid,  and  titrate  the  liber- 
ated iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  adding  starch  T.S.  near  the 
end  of  the  titration.  It  shows,  in  the  dried  Thymol  Iodide,  not  less  than  43  per  cent. 
of  I.  Each  mil  of  the  tenth-normal  sodium  thiosulphate  V.S.  used  corresponds  to 
0.002115  Gm.  of  I.  Each  gramme  of  Thymol  Iodide  corresponds  to  not  less  than  203.3 
mils  of  tenth-normal  sodium  thiosulphate  V.S. 

Uses. — Thymol  iodide  or  aristol  is  used  in  antiseptic  surgery  as  a 
substitute  for  iodoform,  and  as  an  external  application  to  ulcerations 
and  various  skin  affections. 

CATARIA.  N.  F.     Catnep 
[Catar. — Catmint] 
The  dried  leaves  and  flowering  tops  of  Nepeta  Cataria  Linne"  (Fam. 
Labiatce). 

Official  Description. — Tops,  when  whole,  from  10  to  20  cm.  in  length,  much  branched, 
commonly  crushed  and  broken;  stems  quadrangular,  downy;  leaves  opposite,  those  of 
the  stem  petiolate  from  2  to  7  cm.  in  length,  rounded,  heart-shaped  at  the  base,  oblong, 
pointed  at  the  apex,  pale  gray-green,  soft-hairy  above,  downy  beneath,  margin  deeply 
crenate,  floral  leaves  small,  bract-like;  flowers  small,  in  dense,  interrupted  spikes;  calyx 
hairy,  tubular,  curved  obliquely  and  6ub-equally  five-toothed;  corolla  whitish,  dotted 
with  purple,  throat  dilated,  limb  bilabiate,  the  upper  lip  erect,  two  cleft,  lower  spreading, 
three  cleft,  the  middle  lobe  largest,  crenulate;  stamens  two  pairs  ascending  under  the 
upper  lip,  lower  pair  shorter. 

Odor  and  Taste. — Odor  faintly  aromatic  and  mint-like;  taste  bitter  pungent  and  aro- 
matic. 

Catnep  yields  not  more  than  16  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Cataria?. 

It  contains  a  volatile  oil  and  tannin. 

Uses. — Used  popularly  as  a  carminative,  stimulant,  diaphoretic  and 
emmenagogue.    Dose,  one  drachm  (4  Gm.). 
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SCUTELLARIA.   N.  F.     Scutellaria 
[  Scutell. -Skullcap] 

The  dried  plant  of  Scutellaria  lateriflora  Linn6  (Fam.  Labiatm). 

Official  Description. — About  50  cm.  in  length,  smooth;  stem  quadrangular,  branched; 
leaves  opposite,  petiolate,  about  5  cm.  in  length,  ovate-lanceolate  or  ovate-oblong, 
serrate;  flowers  about  6  mm.  in  length,  in  axillary  one-sided  racemes,  with  a  pale  blue 
corolla  and  bilabiate  calyx,  closed  in  fruit,  the  upper  lip  helmet-shaped. 

Odor  and  Taste. — Odor  slight;  taste  slightly  bitter. 

Scutellaria  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Scutellariae ;  Tinctura  Viburni  Opuli  Com- 
posita. 

It  contains  volatile  oil,  tannin  and  a  bitter  principle. 
Uses. — Used  as  a  tonic  and  antispasmodic.     Dose,  fifteen  grains 
(1  Gm.). 

Unofficial  Plants  of  the  Lablatse 

Brunella  The  herb  of  B.  (Prunella)  vulgaris.    Found  in  North  America,  Asia,  and  Europe 

Calamintha  The  herb  of  C.  chinopodium 

Wild  Basil 

Collinsonia  The  herb  of  Collinsonia  canadensis,  grown  in  North  America 

Horsebalm 

Glechoma  From    G.    hederacea   and    others,    grown   in   Europe.      It    contains    volatile    oil 

Ground  Ivy  resin,  etc. 

Hefleoma  The  dried  leaves  and  flowering  tops  of  Hedeoma  pulegioides     (Linn6)  Persoon 

Q.  S    P.  VIII  (Fam.   Labiatee).     It  contains  a  volatile  oil.      It  is6timulant  and  aromatic. 

American  Dose,  two  drachms  (8  Gm.) 

Pennyroyal 

Hyssopus  From  H.  officinalis,  indigenous  to  Southern  Europe.     It  contains  about  J^  per 

Hyssop  cent,  of  volatile  oil,  etc. 

Lavender  The  flowers  of  Lavandula  vera.     It  was  formerly  official,  and  contains  a   vola- 
tile oil 

Leonurus  The  herb  of  L.  cardiaca,  grown, in  Europe.  It  contains  a  volatile  oil  and  a  bitter 

Motherwort  principle 

Lycopus  The  herb  of  L.  tirginicus,  found  in  the  United  States.     It  contains  a  volatile 

Bugleweed  oil,  resin,  etc. 

Melissa  The  leaves  and  tops  of  Melissa  officinalis  Linne 

Balm 

U.  S.  P.  1890 

Monarda  The  leaves  and  tops  of  M.  punctata,  indigenous  to  the  United  States.     It  con- 

Horsemint  tains  a  volatile  oil,  etc. 

Rosemary  The  leaves  of  Rosmarinus  officinalis.     It  was  formerly  official,  and  contains   a 

volatile  oil 

Salvia  The  dried  leaves  of  Salvia  officinalis  Linn6  (Fam.  Labiatce).      It  contains  a  ter- 

(Sage)  pene,  C10H16,  and  an  oxygenated  portion,  aatviol,  CioHisO.      It  is  U6ed  as 

U.  S.  P.  VIII  a  condiment  and  an  infusion  of  sage  is  used  in  sore  throat.     Dose,  thirty  grains 
(2  Gm.) 

Official   Products  of  the  Aromatic  Umbellifera? 

The  aromatic  plants  belonging  to  the  family  Umbelliferas  are  all 
characterized  by  the  very  distinctive  properties  of  the  volatile 
oils  obtained  by  distilling  their  fruits  (sometimes  called  seeds)  with 
water.  These  oils  are  oxygenated,  and  are  soluble  in  alcohol.  Cumin 
and  dill  belong  to  this  class.    They  are  not  official. 

CARUM.  U.S.  Caraway 
[Carawayseed — Caraway  Seed] 
The  dried  fruit  of  Carum  Carvi  Linn6  (Fam.  Umbellifercc) .  With- 
out the  presence  or  admixture  of  more  than  3  per  cent,  of  other  fruits, 
seeds  or  foreign  matter.  Preserve  Caraway  in  tightly-closed  containers, 
adding  a  few  drops  of  chloroform  or  carbon  tetrachloride,  from  time 
to  time,  to  prevent  attack  by  insects. 

This  fruit,  commonly  called  caraway  seed,  contains  about  5  per 
cent,  of  volatile  oil,  with  a  little  fixed  oil  and  other  constituents. 
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Official  Description. — Mericarps  usually  separated,  crescent-shaped,  3  to  7  mm.  in 
length,  1.5  mm.  in  diameter;  externally  dark  brown  with  5  yellowish  filiform  ribs;  in 
transverse  section  nearly  equilaterally  pentagonal,  the  commissural  surface  with  two 
vittae,  the  dorsal  surface  with  a  vitta  between  each  of  the  primary  ribs ;  oily  endosperm 
large,  enclosing  a  small  embryo. 

Odor  and  Taste. — Agreeably  aromatic. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Cara- 
way show  an  epidermal  layer  of  slightly  tangentially  elongated  cells  with  thick  outer 
walls;  a  layer  of  several  rows  of  tangentially  elongated  parenchyma  cells,  frequently 
more  or  less  collapsed;  a  single,  large,  elliptical,  brown  vitta  or  oil-tube  between  each 
of  the  ribs  and  surrounded  by  small  epithelial  or  secretion  cells;  in  each  of  the  ribs  a 
6ingle  fibro-vascular  bundle  surrounded  by  a  layer  of  thick-walled  eclercnchymatous 
fibers;  inner  epidermis  of  broadly  elongated  cells  with  very  thin  side  walls,  being  very 
frequently  broken  and  closely  coherent  with  the  more  or  less  brownish  colla]  sed  cells 
of  the  seed-coat;  commis  jural  surface  with  2  large  vittae  and  at  the  middle  r.ortion  2 
large  transverse  hollow  s  jaces  formed  by  the  separation  of  the  tissues  of  the  seed-coat 
on  one  side  and  the  pericarp  on  the  other,  otherwise  the  cells  resemble  those  on  the 
dorsal  surface;  endosperm  large,  cells  polygonal  with  thick  walls  and  containing  a  fixed 
oil  and  aleurone  grains,  the  latter  not  infrequently  containing  a  small  rosette  aggregate 
or  prism  of  calcium  oxalate. 

The  powder  is  yellowash-brown,  mostly  of  irregular,  angular  fragments;  cells  of  en- 
dosperm with  aleurone  grains  each  usually  containing  a  rosette  aggregate  of  calcium 
oxalate  about  0.001  mm.  in  diameter;  fragments  with  light-yellow  vittae,  together  with 
nearly  isodiametric  or  polygonal,  yellowish-brown,  inner  epidermal  cells  of  pericarp; 
fragments  with  tracheae  and  sclerenchymatous  fibers,  the  latter  0.01  mm.  in  width, 
slightly  lignified  and  with  numerous  oblique  pores. 

Caraway  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Cardamomi  Composita. 

Uses. — It  is  used  as  a  carminative  and  stimulant.  Dose,  fifteen 
grains  (1  Gm.). 


OLEUM  CARL  U.  S.     Oil  of  Caraway 
[01.   Cari — Caraway  Oil] 

A  volatile  oil  distilled  from  the  fruit  of  Carum  Carvi  Linne"  (Fam. 
Umbelliferce) ,  and  yielding  not  less  than  50  per  cent.,  by  volume,  of 
carvone  [Ci0Hi40  =  150.11].  Preserve  it  in  well -stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

It  consists  of  two  liquid  oils,  of  different  boiling  points,  and  sepa- 
rable by  distillation:  one  a  hydrocarbon  called  carvene,  Ci0H16,  of  the 
specific  gravity  0.849  and  boiling  point  176°  C.  (348.8°  F.),  now  recog- 
nized as  identical  with  d-limonene,  the  other  the  valuable  constitu- 
ent, d-carvone,  Ci0H140,  of  the  sp.  gr.  0.9638  and  boiling  point  224°  C. 
(435.2°  F.).  This  latter  constituent  is  often  extracted  from  the  oil  and 
prepared  in  a  pure  state  by  taking  advantage  of  the  formation  of  a 
crystalline  compound  of  carvone  and  hydrogen  sulphide,  which  can 
then  be  decomposed  by  treatment  with  alcoholic  potassium  hydroxide. 

Sulphides  are  found  in  the  aqueous  distillate  which  cranes  over 
with  the  oil,  as  are  also  several  constituents  which  arc  ordinarily  con- 
sidered only  to  accompany  destruction  distillation  products,  as  methyl 
alcohol,  acetaldehyde,  etc. 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  caraway. 

Solubility. — Soluble  in  8  volumes  of  80  per  cent,  alcohol. 

Specific  Gravity.— 0.900  to  0.010  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Its  optical  rotation  varies  between  -4-70°  and  +80°  in  a  100-mm. 
tube  at  25°  C.  (77°  F.)  (see  U.  B.  P.,Tee1  No.  21,  Chapter  I.XII). 

Assay. — Introduce  10  mils  of  the  Oil  into  a  200-mi]  Bask  with  a  long  graduated  neck 
(cassia  flask)  by  means  of  a  pipette,  add  50  mils  of  a  saturated  solution  of  sodium  sul- 
phite, which  has  been  carefully  rendered  neutral  to  phenolphthaleiu  T.S.  by  nn  I 
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acetic  acid,  heat  the  mixture  in  a  bath  containing  boiling  water  and  shake  the  flask 
repeatedly,  neutralizing  the  mixture  from  time  to  time  by  the  addition  of  a  few  drops 
of  diluted  acetic  acid.  When  no  coloration  appears,  upon  the  addition  of  a  few  more 
drops  of  phenolphthalein  T.S.  and  heating  for  fifteen  minutes,  cool,  and,  when  the  liquids 
have  separated  completely,  add  sufficient  of  the  sodium  sulphite  solution  to  raise  the 
lower  limit  of  the  oily  layer  within  the  graduated  portion  of  the  neck  and  note  the  vol- 
ume of  the  residual  liquid.  This  measures  not  more  than  5  mils,  indicating  the  pres- 
ence of  not  less  than  50  per  cent.,  by  volume,  of  carvone. 

U.  S.  P.  Preparation. — Spiritus  Juniperi  Compositus. 

N.  F.  Preparations. — Elixir  Cardamomi  Compositum  (from  Compound  Spirit); 
Mistura  Carminativa;  Pilulae  Aloes,  Hydrargyri  et  Scammoniae  Compositae; 
Spiritus  Cardamomi  Compositus. 

Uses. — It  is  a  valuable  aromatic  oil,  used  in  making  caraway  water 
and  officially  in  compound  spirit  of  juniper.  Dose,  three  minims  (0.2 
mils). 


F(ENICULUM.  U.S.     Fennel 
[Fcenic. — Fennel  Seed] 

The  dried,  ripe  fruit  of  cultivated  varieties  of  Fceniculum  vulgar e 
Miller  (Fam.  Umbelliferce) ,  without  the  presence  or  admixture  of  more 
than  4  per  cent,  of  foreign  matter. 

Official  Description. — Mericarps  usually  separate,  each  being  broadly  elliptical,  more 
or  less  curved,  from  4  to  10  mm.  in  length  and  from  1  to  3.5  mm.  in  breadth,  some  hav- 
ing a  slender  stalk  from  2  to  10  mm.  in  length;  dorsal  surface  convex,  yellowish-green 
to  grayisn-brown,  with  three  prominent,  longitudinal  primary  ribs  and  at  the  summit 
a  short,  conical  stylopodium;  commissural  surface  with  three  narrow,  light  brown, 
longitudinal  areas  separated  by  two  dark  brown  or  brownish-black  areas  containing 
the  vittse  or  oil-tubes. 

Odor  and  Taste. — Aromatic  and  characteristic. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Fennel 
show  a  pentagonal  mericarp,  four  of  the  edges  being  nearly  equal  and  slightly  concave, 
the  other  or  commissural  surface  being  much  longer  and  more  or  less  undulate;  cells 
of  the  seed-coat  closely  united  with  those  of  the  pericarp,  giving  the  section  two  very 
distinct  areas,  the  inner  and  larger  portion  (endosperm)  more  or  less  rounded-pentagonal 
and  somewhat  reniform,  composed  of  polygonal  cells,  filled  with  aleurone  grains  con- 
taining rosette  aggregates  of  calcium  oxalate  and  a  thin  protoplasmic  layer  enclosing  a 
fixed  oil;  the  outer  or  pericarp  layer  distinguished  by  large  elliptical  vittse  with  thick, 
brown  walls,  occurring  singly  and  alternating  with  the  primary  ribs,  and  two  vittse  on 
the  dorsal  surface,  making  usually  six  vittre  in  all,  there  sometimes  being,  however, 
one  or  two  vittse  additional;  in  the  central  portion  of  each  of  the  ribs  occurs  a  nearly 
circular,  fibro-vascular  bundle  with  a  few  trachea  and  numerous  thin-walled,  strongly 
lignified  sclercnchymatous  fibers. 

The  powder  is  yellowish-brown,  consisting  of  irregular  angular  fragments;  tissues  of 
endosperm,  colorless,  the  cells  filled  with  aleurone  grains,  each  containing  a  rosette 
aggregate  of  ealeiurn  oxalate,  about  0.002  mm.  in  diameter;  fragments  containing  yel- 
lowish-brown vittsB,  from  0.1  to  0.2  mm.  in  width;  BclerenohymatouB  fibers  few,  strongly 
lignified  and  with  numerous,  oblique,  simple  pores;  parenchyma  cells  with  more  or 
less  thick  walls  and  simple  pores  and  occasionally  retieulat.lv  thickened;  trachea  few 
and  either  spiral  or  annular;  in  mounts  made  with  hydrated  chloral  T.S.,  numerous 
globules  of  a  fixed  oil  separate. 

Fennel  yields  not  more  than  9  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Infusum  Senna*  Compositum. 

N.  F.  Preparations. — Piluhe  AntiperiodicS)  Pilultt  Antiperiodicn  sine  Aloe; 
Species  Laxativa:;  Tinctura  Antiperiodica;  Tinctura  Antiperiodicn  sine  Aloe. 

This  fruit  contains  about  5  per  cent,  of  an  oxygenated  volatile  oil, 
with  10  per  cent,  of  fixed  oil.  It  is  used  as  a  flavor  and  to  modify  the 
action  of  purgatives.     Dose,  fifteen  grains  (1  Gm.). 
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OLEUM  FUNICULI.  U.  S.    Oil  of  Fennel 
[01.   Foenic. — Fennel  Oil] 

A  volatile  oil  distilled  from  ripe  fruit  collected  from  cultivated 
varieties  of  Fce?iiculum  vulgare  Miller  (Fam.  Umbelliferce) .  If  wholly 
or  partly  solidified,  carefully  warm  the  Oil  until  liquefied  and  thor- 
oughly mix  it  before  dispensing.  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

The  property  of  this  oil  of  solidifying  at  a  low  temperature  is  used 
in  the  official  test  to  indicate  its  purity.  Oil  of  fennel  consists  of  anethol, 
Ci0H12O  (a  phenol-'ther  forming  a  white  solid  melting  at  21°  C.  (69.8° 
F.) )  (see  Oleum  Anisi),  the  latter  usually  in  amounts  of  about  60  per 
cent.,  d-pinene,  phellandrene,  dipentene,  fenchone,  CioHi60  (a  liquid 
ketone),  chavicol,  anisic  aldehyde,  and  anisic  acid.  Fenchone  is  the 
constituent  which  when  present  gives  the  disagreeable  bitter  taste  to 
many  of  the  commercial  oils.  Limonene  is  also  at  times  present  as  a 
constituent.  There  is  reason  to  believe  that  much  of  the  commercial 
oil  is  adulterated  with  oil  from  which  the  anethol  or  crystalline  con- 
stituent has  been  separated;  the  official  solidifying  point,  not  below 
3°  C.  (37.4°  F.),  should  be  required. 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  fennel. 

Solubility. — Soluble  in  8  volumes  of  80  per  cent,  alcohol  and  in  1  volume  of  90  per 
cent,  alcohol,  forming  a  solution  neutral  to  litmus. 

Specific  Gravity.— 0.953  to  0.973  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from  +12°  to  +24°  in  a 
100-mm.  tube  at  25°  C.    (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

When  tested  by  the  method  under  Oleum  Anisi,  with  the  following  modifications, 
the  congealing  point  of  the  Oil  does  not  fall  below  3°  C.  (37.4°  F.).  Cool  the  test  tube 
containing  the  10  mils  of  Oil  of  Fennel  in  a  freezing  mixture  until  the  temperature  has 
fallen  to  0°  C.  (32°  F.),  and  induce  crystallization  as  directed. 

U.  S.  P.  Preparations. — Aqua  Fceniculi;  Pulvis  Glycyrrhizae  Compositus;  Spir- 
itus  Juniperi  Compositus. 

N.  F.  Preparations. — Elixir  Anisi;  Elixir  Glycyrrhizse  Aromaticum;  Fluid- 
glyceratum  Cascarae  Sagrada;  Aromaticum;  Mistura  Carminativa;  Pilulae  ad  Pran- 
dium  (Chapman's);  Syrupus  Ficorum  Compositus;  Syrupus  Rhamni  Catharticus. 

Uses. — It  is  used  as  a  stimulant  and  flavor  and  to  overcome  flatu- 
lence and  modify  the  action  of  purgatives.  The  dose  is  three  minims 
(0.2  mil). 


CORIANDRUM.  U.S.     Coriander 
[Coriand. — Coriander  Seed] 

The  dried  ripe  fruit  of  Coriandrum  sativum  Linne1  (Fam.  UmbeUif- 
erce),  without  the  presence  or  admixture  of  more  than  5  per  cent,  of 
other  fruits,  seeds,  or  foreign  matter. 

Official  Description.— Meriearps  usually  coherent;  cremocarp  nearly  globular,  from 
3  to  5  mm.  in  diameter;  externally  light  brown  or  rose  colored;  summit  with  ">  calyx 
teeth  and  a  short  Btylopodium,  each  mericarp  with  5  prominent,  straight,  longitudinal, 
primary  ribs  and  4  indistinct,  undulate  secondary  ribs;  meriearps  easily  separated, 
deeply  concave  on  the  inner  or  commissural  surface  and  showing  in  transverse  section 
2  vrttse  (oil  tubes)  on  the  inner  surface  of  each. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Coriander  show 
an  epidermis  of  small  cells  with  thick  walls;  a  layer  of  several  rows  of  thin-walled  more 
or  less  collapsed  parenchyma  separated  from  a  broad  zone  of  strongly  lignified,  sclcren- 
chymatous  fibers  which  extend  as  a  continuous  ring  in  the  mesocarp  of  each  of  the  mrri- 
carps;  2  or  3  layers  of  large,  tangcntially  elongated,  thin-walled  parenchyma  cells,  fre- 
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quently  with  numerous  large  lysigenous  intercellular  spaces;  inner  epidermis  of  large 
tabular  cells,  the  inner  yellowish  walls  being  considerably  thickened  and  closely  coher- 
ent to  the  brownish  cells  of  the  seed-coat;  commissural  surface  with  2  large,  elliptical 
vittse;  the  cells  of  the  pericarp  separated  from  the  seed-coat  and  forming  a  large  ellip- 
tical cavity;  endosperm  distinctly  reniform  in  outline  and  consisting  of  tabular  or  polyg- 
onal thick-walled  cells  containing  numerous  large  aleurone  grains,  each  with  a  rosette 
aggregate  or  prism  of  calcium  oxalate. 

The  powder  is  light  brown,  consisting  chiefly  of  fragments  of  endosperm  and  lignified 
tissues  of  the  pericarp;  calcium  oxalate  crystals  numerous,  from  0.00.3  to  0.01  mm.  in 
diameter,  mostly  in  rosette  aggregates,  either  isolated  or  in  aleurone  grains;  sclerenchy- 
matous  fibers  irregularly  curved,  having  thick,  yellowish,  lignified  walls  and  numerous 
simple  pores;  numerous  globules  of  fixed  oil ;  fragments  of  light  yellow  vittae  few,  asso- 
ciated with  elongated  polygonal  epidermal  cells. 

Coriander  yields  not  less  than  0.5  per  cent,  of  volatile  extractive,  soluble  in  ether 
(see  U.  S.  P.,  Test  No.  12,  Chapter  LXII). 

Coriander  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Stillingirc  Compositum;  Infusum  Gentianae 
Compositum. 

Uses. — This  fruit  furnishes  an  agreeable  aromatic  oil.  The  yield 
is  about  1  per  cent.  It  also  contains  about  10  per  cent,  of  fixed 
oil.  The  fruit  is  seldom  used  alone,  but  is  often  combined  with 
other  remedies,  chiefly  as  a  flavor.  It  is  also  used  as  a  condiment 
and  flavor  in  cooking.     Dose,  eight  grains  (0.5  Gm.). 


OLEUM  CORIANDRI.  U.  S.     Oil  of  Coriander 
[01.  Coriand. — Coriander  Oil] 

A  volatile  oil  distilled  from  the  ripe  fruit  of  Coriandrum  sativum 
Linn6  (Fam.  Umbettiferai).  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place  protected  from  light. 

This  is  an  oxygenated  oil,  consisting  chiefly  of  a  compound,  corian- 
drol,  C10H18O,  which  boils  between  194°  and  198°  C.  (381.2°  and  388.4° 
F.),  it  is  optically  dextrogyrate,  and  has  a  sp.  gr.  of  0.8G79  at  20°  C. 
(68°  F.).  Coriandrol  is  now  known  as  dextrogyrate  linalool.  Cori- 
ander oil  also  contains  about  5  per  cent,  of  dextropinene.  The  char- 
acteristic odorous  principle  or  principles  are  unknown. 

Official  Description. — A  colorless  or  pale  yellow  liquid. 
Odor  and  Taste. — Characteristic  odor  and  taste  of  coriander. 
Solubility. — Soluble  in  .3  volumes  of  70  per  cent,  alcohol. 
Specific  Oravity.— 0.863  to  0.876  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from  +s°  to +13°  in  a 
100-mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

U.  S.  P.  Preparations. — Elixir  Axomaticum  (from  Spirit);  Fluidextractum  Cas- 
carae  Sagrads  Aromaticum:  Spirit  us  Aurantii  Compositus;  Syrupus  Senna-. 
N.  F.  Preparation. — Confectio  Senna). 

Uses. — It  is  used  as  a  stimulant  and  corrective  in  a  dose  of  three 
minims  (0.2  mil). 

SUMBL'L.  U.S.     Sumbul 

[MtJBK-BOOt] 

The  rhizome  and  roots  of  Frruln  Sumbul  (Kauffmann)  Hooker  Alius 
(Fam.  Umbettifera). 

This  Asiatic  root  contains  about  J  -j  per  rent,  of  volatile  oil  and 
about  10  per  cent,  of  a  resinous  compound  having  a  musky  odor. 
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Official  Description. — In  transverse  segments,  attaining  a  length  of  10  cm,  and  ■ 
diameter  of  7  cm.;  externally  light  brown  to  dark  brown,  longitudinally  wrinkled  and 
showing  in  the  upper  portions  a  smooth,  grayish,  epidermal  layer,  occasionally  with 
the  short  stem-bases  attached;  fracture  short,  fibrous,  spongy;  internally  light  yellow 
or  brownish-yellow,  arrangement  of  wood  irregular  and  with  yellowish-brown  or  black- 
ish resinous  patches  frequently  extending  over  the  entire  ends  of  the  segments. 

Odor  and  Taste. — Odor  peculiar,  musk-like;  taste  bitter  and  somewhat  aromatic. 

Tests  for  Identity. — The  powder  is  grayish-brown;  when  examined  under  tlie  mi- 
croscope it  exhibits  numerous,  irregular,  brownish-black  fragments  ::nd  well-defined 
isolated  tracheal,  the  latter  with  distinct  end-walls,  and  mostly  with  reticulate  thick- 
enings and  from  0.03  to  0.1  mm.  in  width;  occasional  fragments  of  polygonal  epidermal 
cells  with  yellowish-brown  walls;  numerous,  nearly  colorless,  yellowish  brown  and  red- 
dish-brown fragments  consisting  of  a  granular  substance  in  which  the  cellular  structure 
is  not  well  defined;  long,  narrow  fragments  consisting  of  more  or  less  collapsed  leptome 
or  sieve  tissue;  occasio;  al  fragments  of  well-defined  parenchyma  with  a  few  nearly 
spherical  starch  grains,    rom  0.003  to  0.012  mm.  in  diameter. 

U.  S.  P.  Preparations. — Extractum  Sumbul;  Fluidextractum  Sumbul;  Tinctura 
Sumbul. 

Uses. — It  is  used  as  a  stimulant  and  nervine.  Dose,  30  grains 
(2  Gm.). 

ANISUM.  U.  S.     Anise 

[Anis. — Aniseed] 

The  dried  ripe  fruit  of  Pimpinella  Anisum  Linne  (Fam.  Uvibclliferce) 
without  the  presence  or  admixture  of  more  than  3  per  cent,  of  foreign 
seeds  or  other  vegetable  matter. 

Official  Description. — Cremocarp  broadly  ovoid  or  pyriform,  laterally  compressed, 
from  3  to  6  mm.  in  length  and  from  2  to  3  mm.  in  breadth;  meriearps  usually  cohering 
and  attached  to  a  slender  pedicel  from  2  to  12  mm.  in  length;  summit  with  a  ring-like 
disk  and  2  projecting,  diverging  styles;  externally  grayish  or  greenish-gray,  seldom 
grayish-brown,  slightly  pubescent;  each  with  five  light  brown  filiform  ridges  andin cross- 
section  with  from  15  to  45  vitta?. 

Odor  and  Taste. — Odor  and  taste  agreeable  and  aromatic. 

Tests  for  Identity.- — Under  the  microscope  transverse  sections  of  Anise  show  an  epi- 
dermal layer  with  numerous  papilla?  and  short,  one-celled,  non-glandular  hairs  having 
very  thick  papillose  walls;  primary  ribs  each  with  a  small  fibro-vascular  bundle,  sur- 
rounded by  a  few  sclercnchymatous  fibers;  vittae  or  oil-tubes  from  15  to  45  in  i.un  1  er, 
extending  as  a  more  or  less  interrupted  circle  in  the  tissues  of  the  mesocarp  on  the  dorsal 
side  of  each  mericarp;  2  large  vittaj  on  the  commissural  surface,  each  separated  from 
the  other  tissues  of  the  mericarp  by  a  large  cavity  due  to  shrinkage  of  the  seed-coat; 
inner  epidermis  of  pericarp  consisting  of  a  layer  of  narrow,  tangcntially  elongated  cells 
closely  united  with  the  1-layered  seed-coat,  the  inner  walls  of  which  arc  yellowish- 
brown  and  considerably  thickened;  endosperm  of  polygonal,  thick-walled  cells  filled 
with  spherical  or  ellipsoidal  aleurone  grains,  each  containing  a  small  r<  sette  aggregate 
of  calcium  oxalate;  the  aleurone  grains  surrounded  with  an  oily  protoplasm,  the  i  il  of 
which  is  liberated  upon  mounting  sections  in  hydrated  chloral  T.S.,  in  the  form  of  small 
globules;  epidermal  layer  near  the  middle  of  the  commissural  surface  composed  of 
2  or  3  rows  of  cells  with  thick,  porous  walls,  and  beneath  which  occur  small  groups  of 
thick-walled  cells  resembling  stone  cells. 

The  powder  is  yellowish  brown,  consisting  of  numerous  irregular  fragments  of  peri- 
carp showing  portions  of  the  yellowish  vitta,  fragments  with  trachea1  and  Bclerenchy- 
matous  fibers  of  carpophore;  cells  of  endosperm  filled  with  aleurone  grains  at  out  <UxY> 
mm.  in  diameter,  each  usually  enclosing  a  n  Bette  aggregate  crystal  of  calcium  oxalate 
about  0.002  mm.  in  diameter;  non-glandular  hairs  1  -eel led,  from  0.025  to  o.l'  mm.  in 
length,  either  straight  or  curved  and  with  numerous,  sliglit,  centrifugal  projections  on 
the  outer  surface. 

Heat  1  Gm.  of  the  whole  drug  or  powdered  drug  with  10  mils  of  potassium  hydroxide 
T.S.;  no  mouse-like  odor  develops  (fruits  of  Conium  macvlatum  I.inm')- 

Anise  yields  not  more  than  9  per  cent,  of  ash. 

N.F. Preparations. — Species  Laxativee;  Species  Pectorales;  Tinctura RheiDulcis. 

Uses. — This  fruit  contains  about  2  per  cent,  of  volatile  oil  and  3 
per  cent,  of  fixed  oil.  It  is  a  useful  carminative  and  stiinu  ant. 
Dose,  eight  grains  (0.5  Gm.). 
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OLEUM  ANISI.  U.  S.    Oil  of  Anise.    Oil  of  Star  Anise 
[01.  Anisl  — Anise  Oil] 

A  volatile  oil  distilled  from  the  ripe  fruit  of  Pimpinella  Anisurn 
L'nne'  (Fam.  Umbelliferce)  or  from  the  ripe  fruit  of  Illicium  verum 
Hooker  filius  (Fam.  Magnoliacece).  The  botanical  source  from  which 
it  is  derived  must  be  stated  on  the  label.  If  solid  material  has  sep- 
arated, carefully  warm  the  Oil  until  liquefied,  and  thoroughly  mix  it 
before  dispensing.  Preserve  it  in  well-stoppered,  amber-colored  bot- 
tles, protected  from  light. 

Oil  of  Illicium  (Star  Anise)  has  the  same  properties  as  the  oil  from 
Pimpinella  Anisum.  It  consists  of  a  small  quantity  of  terpene,  Ciq 
Hie,  but  mainly  of  anethol,  parapropenylanisol,  C6H4C3H5OCH3  (about 
85  per  cent.),  which  is  present,  however,  in  two  isomeric  modifications, 
one  solid  at  ordinary  temperatures  and  heavier  than  water  (solid 
anethol),  the  other  liquid  and  more  volatile  (estragol  or  methyl  chavicol). 
Anethol,  both  in  the  liquid  and  in  the  solid  form,  is  present,  and  is  the 
chief  constituent  of  the  oils  of  anise,  star  anise,  and  fennel.  The  solid- 
ification test  of  the  U.  S.  P.  is  based  upon  the  anethol  content.  By 
oxidation,  by  means  of  nitric  acid,  or  chromic  anhydride,  the  different 
forms  of  anethol  yield  anisic  acid,  C8H803.  Oil  of  anise,  by  exposure 
to  air,  is  oxidized  with  the  formation  of  anisic  aldehyde,  acetic  aldehyde 
and  anisic  acid,  and  becomes  less  disposed  to  congeal. 

Official  Description. — A  colorless  or  pale  yellow,  strongly  refractive  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  anise. 

Solubility. — Soluble  with  not  more  than  a  slight  cloudiness  in  3  volumes  of  90  per 
cent,  alcohol. 

Specific  Gravity.— 0.97S  to  0.988  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— Refractive  index:  1.544  to  1.560  at  20°  C.  (68°  F.) 
(see  U.  S.  P.,  Test  No.  22,  Chapter  LXII). 

Oil  of  Fennel. — The  optical  rotation  varies  from  +1°  to  -2°  in  a  100-mm.  tube  at 
25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Phenols. — An  alcoholic  solution  prepared  as  above  is  neutral  to  litmus  and  develops 
no  blue  or  brownish  color  upon  the  addition  of  a  drop  of  ferric  chloride  T.S. 

Heavy  Metals. — It  does  not  respond  to  the  Test  for  heavy  metal  in  volatile  oils  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

When  tested  by  the  following  method,  the  congealing  point  of  the  Oil  does  not  fall 
below  15°  C.  (59°  F.).  Transfer  about  10  mils  of  the  Oil  to  a  test  tube,  place  it  in  a 
water  bath  cooled  with  ice,  insert  a  thermometer  at  once  into  the  Oil  and  allow  it  to 
remain  undisturbed  until  the  temperature  has  fallen  to  about  12°  C.  (53.6°  F.).  Then 
induce  crystallization  either  by  rubbing  the  inner  wall  of  the  test  tube  with  the  ther- 
mometer or  by  the  addition  of  a  particle  of  solid  anethol,  remove  the  test  tube  from 
the  bath  and  stir  during  the  solidification  of  the  Oil.  The  highest  temperature  reached 
during  the  crystallization  is  regarded  as  the  congealing  point. 

U.  S.  P.  Preparations. — Aqua  Anisi;  Elixir  Aromaticum  (from  Spirit);  Fluid- 
extractum  Cascara:  Sagradse  Aromaticum;  Spirit  us  Anisi;  Spiritus  Aurantii  Com- 
positus;  Syrupua  Sarsaparilla?  Compositus;  Tinctura  Opii  Camphorata. 

N.  F.  Preparations. — Elixir  Phosphori;  Tinctura  Pcctoralis. 

Uses. — Oil  of  anise  is  given  as  a  carminative  in  the  dose  of  three 
minims  (0.2  mil). 

ANETHOL.   N.  F.     Anethol 

The  methyl  ether  of  para-propenyl  phenol  [06H4.C3H8.OCH3  =  148.1]. 
It  is  the  main  constituent  in  the  oils  of  anise,  star  anise,  and  fennel, 
and  is  usually  obtained  from  these  by  fnietioning,  chilling  and  crystal- 
lizing. Preserve  it  in  well-stoppered,  amber-colored  bottles  protected 
from  light  and  air. 
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Official  Description. — A  colorless  or  faintly  yellow,  highly  refractive  liquid  at  a  tem- 
perature of  23°  C.  (73.4°  F.)  or  above,  having  a  sweet  taste  and  the  aromatic  odor  of 
anise.  At  from  20°  to  21°  C.  (68°-69.8°  F.)  it  solidifies  to  a  white,  glistening,  crystalline 
mass  which  remelts  at  from  22°  to  23°  C.  (71.6°r73.4°  F.). 

Solubility. — Almost  insoluble  in  water;  readily  soluble  in  ether  or  chloroform,  and 
forms  a  clear  solution  with  two  volumes  of  alcohol. 

Specific  Gravity.— 0.984  to  0.986  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— Boiling  point:    232°  to  234°  C.  (449.6°-463.2°  F.). 

Refractive  index:    1.5  at  20°  C.  (68°  F.). 

It  is  optically  inactive  or  shows  a  deviation  of  not  more  than  0.08°  in  a  100-mm.  tube 
at  25°  C.  (77°  F.),  due  to  slight  traces  of  the  oil  from  which  the  Anethol  has  been  pre- 
pared (if  prepared  from  oil  of  anise,  this  deviation  will  be  lsevorotatory,  if  from  oil  of 
fennel,  dextrorotatory). 

Aldehydes. — Shake  10  mi  s  of  Anethol  with  50  mils  of  a  saturated  aqueous  solution 
of  sodium  bisulphite  in  a  graduated  cylinder  and  allow  the  mixture  to  stand  for  six  hours. 
No  appreciable  diminution  in  the  volume  of  Anethol  will  be  observed  nor  does  a  crys- 
talline deposit  separate. 

N.  F.  Preparations. — Elixir  Anisi;  Elixir  Cardamomi  Compositum  (from  Com- 
pound Spirit  of  Cardamom);  Pulvis  Rhei  et  Magnesiae  Anisatus;  Spiritus  Am- 
monia Anisatus;  Spiritus  Cardamomi  Compositus. 

Uses. — Its  uses  are  similar  to  those  described  under  Oil  of  Anise. 
It  is  frequently  sold  as  Synthetic  or  Artificial  Oil  of  Anise. 


ANQELIC/E  FRUCTUS.   N.  F.     Angelica  Fruit 
[Angel.   Fruct. — Angelica  Seed] 

The  ripe  fruit  of  Angelica  Archangelica  Linne"  (Fam.  Umbelliferce  and 
of  other  species  of  Angelica,  without  the  presence  of  more  than  3  per 
cent,  of  foreign  matter. 

Official  Description. — Cremocarps  oval,  externally  of  a  pale  yellowish-brown  color, 
from  4  to  8  mm.  in  length,  3  to  6  mm.  in  breadth  and  from  1  to  2  mm.  in  thickness,  the 
base  faintly  notched,  the  summit  bearing  five  minute  calyx-teeth  and  the  remains  of 
the  style;  the  two  mericarps  oined  by  their  broad  faces,  or  separate;  each  mericarp 
nearly  flat  upon  one  surface,  which  bears  a  central  longitudinal  groove  and  has  sharp, 
slightly  upturned  margins,  convex  upon  the  other  surface,  which  is  traversed  longitu- 
dinally upon  the  back  by  three  strong  ribs,  separated  from  one  another  by  narrow  grooves 
and  from  the  margin  by  much  broader  grooves;  pericarp  soft,  rather  tough  and  corky 
and  enclosing  a  single  seed,  showing  on  cross  section  six  large  oil-tubes. 

Odor,  Taste,  and  Purity. — Odor  characteristic  and  agreeable;  taste  aromatic,  pungent, 
and  sweetish. 

Angelica  Fruit  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparations. — Pilulse  Antiperiodicae;  Pilulae  Antiperiodicae  Bine  Aloe; 
Tinctura  Antiperiodicae;  Tinctura  Antiperiodicae  sine  Aloe. 

Uses. — It  is  used  as  a  stimulating  expectorant  in  doses  of  fifteen 
grains  (1  Gm.). 


ANQELIC/E  RADIX.  N.  F.     Angelica   Root 
[Angel.  Rad.] 

The  rhizome  and  roots  of  Angelica  atropurpurea  Linne"  (Fam.  Umbel- 
lifer  oe)  and  of  other  species  of  Angelica,  without  the  presence  of  more 
than  5  per  cent,  of  stem  bases  and  leaves  or  other  foreign  matter.  Pre- 
serve Angelica  Root  in  air-tight  containers,  adding  a  few  drops  of 
chloroform  or  carbon  tetrachloride,  from  time  to  time,  to  prevent 
attack  by  insects. 
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Official  Description. — Rhizomes  short  and  thick,  from  5  to  10  cm.  in  length, 
sometimes  split,  frequently  crowned  with  the  bases  of  stem  and  leaves;  the  roots  are 
numerous,  from  10  to  20  cm.  in  length  and  from  5  to  7  nun.  in  thickness  at  the  base  and 
gradually  tapering  to  about  1  mm.;  frequently  twisted  or  braided  together,  exter- 
nally dark  gray-brown  to  reddish-  or  purplish-brown  and  with  conspicuous,  ratherdeep 
furrows ;  when  dry  breaking  with  a  smooth  fracture. 

On  cross  section,  the  rhizome  shows  a  distinct  pith,  which  is  absent  in  the  root,  and 
both  exhibit  a  spongy  bark  nearly  or  quite  as  wide  as  the  woody  zone;  in  the  bark  are 
radial  rows  of  brownish  canals  containing  oleoresin.  The  wood  rays  are  finely  porous 
and  narrower  than  the  medullary  rays.    The  bark  is  rich  in  starch. 

Odor  and  Taste. — Odor  strongly  aromatic;  taste  sweetish,  pungent,  aromatic,  and 
then  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  yellowish-brown  and,  when 
examined  under  the  microscope,  exhibits  numerous,  mostly  simple,  irregularly  sphefical 
starch  grains,  up  to  0.008  mm.  in  diameter,  sometimes  with  the  cleft  at  the  center  and 
occasionally  two  or  more  compound;  trachea?  or  fragments  of  trachea?,  with  reticulate 
markings  or  large  simple  pores  up  to  0.075  mm.  in  width;  brownish  oil  canals  or  frag- 
ments thereof,  up  to  0.25  mm.  in  diameter,  sometimes  with  adjoining  epithelial  cells: 
fragments  of  parenchyma  tissue  with  some  of  the  cells  filled  with  starch;  fragments  of 
large  brownish  cork  cells;  sclerenchymatous  fibers  with  thin  walls  and  often  with  oblique 
markings;  yellowish  oil  globules. 

Angelica  Root  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Angelica?  Radicis. 

Uses. — It  is  used  as  an  expectorant  and  emmenagogue  in  doses  of 
thirty  grains  (2  Gm.). 


PETROSELINUM.   U.  S.     Parsley  Fruit 
[Petrosel. — Parsley  Seed] 

The  dried  ripe  fruit  of  Peiroselinum  sativum  Hoffman  (Fam.  Vmbel- 
liferce),  without  the  presence  or  admixture  of  more  than  5  per  cent,  of 
foreign  seeds  and  other  matter.  Preserve  Parsley  Fruit  carefully  in 
tightly  closed  containers,  protected  from  light. 

This  drug  contains  about  1.5  per  cent,  of  a  volatile  oil  of  a  specific 
gravity  1.01  to  1.14,  also  an  oleoresin  from  which  a  crystalline  sub- 
stance, known  as  apiol,  may  be  extracted  by  shaking  with  ether  and 
subsequent  purification.  Apiol  crystallizes  in  long  needles  which 
melt  at  30°  C.  (86°  F.).  They  are  insoluble  in  water  but  readily  solu- 
ble in  alcohol  and  ether. 

Official  Description. — Mericarps  usually  separated,  ovoid-creecenl  shaped,  from  2  to 
'A  mm.  in  length  and  about  1  mm.  in  diameter;  externally  grayish-brown,  becoming 
grayish  or  brownish  on  aging,  having  5  yellowish,  filiform,  prominent  ribs,  alternating 
with  the  coarsely  roughened  furrows;  in  transverse  section  nearly  hemispherical,  tin' 
commissural  surface  with  2  vitta?  or  oil-tubes,  the  dorsal  surface  usually  with  a  single 
vitta,  occasionally  2  vitta?  in  the  grooves  between  the  primary  ribs;  endosperm  large, 
oily,  enclosing  a  small  embryo. 

Odor  and  Taste.  -Odor  and  taste  characteristic  and  aromatic, especially  when  bruised. 

Tests  for  Identity  and  Purity.— Under  the  microscope,  sections  of  Parsley  Fruit 
show  an  epidermal  layer  with  thick  cuticularised  walls  having  numerous  small  centrif- 
ugal projections]  several  layers  of  small,  thin-walled  parenchyma  cells,  being  usually 
considerably  collapsed  and  occasionally  containing  a  rosette  aggregate  of  calcium  oxa- 
late; a  single,  large,  brown  elliptical  vitta  <>r  oil-tube  between  each  of  the  primary  ribs 
and  surrounded  by  a  layer  of  comparatively  large,  yellowish-brown  tangentially  elong- 
ated cells;  a  single  fibre-vascular  bundle  more  or  less  surrounded  by  a  few  or  occasion- 
ally numerous  Bclerenchymatous  fibers;  inner  epidermis  "t  narrow,  thin-walled  elongated 
cells  closely  cohering  with  the  browni  h  tabular  cells  df  the  seed  coat:  commj 
surface  usually  with  2  large  vitta),  a  very  few-  stone  e<  lis  and  showing  a  Blight  separation 
of  pericarp  and  seed-coat;  endosperm  of  polygonal  thick-walled  parenchyma  cells 
containing  fixed  <,il  and  numerous,  small  aleurone  "i  hi  usually  containing  a  small 
regate  of  calcium  oxalate.    The  vittaa  usually  contain  yellowish  oil  globules 

or  a  resin-like  mass  adhering  to  the  walls,  and  occasionally  are  divided  by  a  radial  wall. 
The  powder  ia  grayish-browu;  mostly  of  large,  irregular  fragments;  cells  of  endosperm 
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with  aleurone  grains  each  usually  containing  a  rosette  aggregate  of  calcium  oxalate 
from  0.003  to  0.007  mm.  in  diameter;  fragments  with  light  yellow  vitty  and  the  yel- 
lowish-brown cells  of  the  pericarp;  fragments  with  narrow  tracheae  and  more  or  less 
lignified  sclerenchymatous  fibers. 

U.  S.  P.  Preparation. — Oleoresina  Petroselini. 

Uses. — The  oleoresin,  commonly  known  as  liquid  apiol,  is  used  as 

an  emmenagogue  and  antiperiodic  (see  page  600). 

PETROSELINI  RADIX.    X.  F.      Parsley  Root 
[Petrosel.   Rad.] 

The  dried  root  of  1'etroselinum  sativum  Hoffman  (Fam.  Umbelliferce) . 

Official  Description. — The  entire  fusiform  root,  measuring  up  to  20  cm.  in  length  and 
up  to  2.5  cm.  in  thickness  at  the  crown,  or  broken  or  cut  into  pieces;  usually  cut  length- 
wise into  two  or  four  sections;  externally  light  yellowish,  wrinkled  longitudinally,  some- 
what annulate,  root  scars  distinct  and  corky;  fracture  tough  when  damp,  brittle  when 
dry;  internally,  cortex  whitish  and  characterized  by  numerous,  reddish-brown  oleoresin 
cells,  cambium  zone  distinct  and  brownish;  wood  about  the  same  thickness  as  the  cor- 
tex, slightly  radiate  and  light  yellow. 

Odorand  Taste. — Odor  aromatic;  taste  sweetish  and  pungent. 

Tests  for  Identity  and  Purity. — The  powdered  drug,  when  examined  under  the  mi- 
croscope, shows  numerous  truncate  or  somewhat  angular  starch  grains  up  to  0.03  mm. 
in  diameter,  reticulate  tracheae  up  to  0.06  mm.  in  width  and  thin-walled,  lignified  fibers 
with  simple  pores. 

Parsley  Root  yields  not  more  than  6  per  cent,  of  ash 

N.  F.  Preparation. — Fluidextractum  Petroselini  Radicis. 
Uses. — As  an  antiperiodic  and  emmenagogue  in  doses  of  thirty 
grains  (2  Gm.). 

APII  FRUCTUS.   X.  F.     Celery  Fruit 
[Apii   Fruct.     Celery  Seed} 
The  ripe  fruit  of  Apium  graveolens  Linne  (Fam.  Umbelliferce),  with- 
out the  presence  of  more  than  10  per  cent,  of  foreign  fruit  or  other 
foreign  matter.. 

It  contains  a  volatile  oil  and  small  quantities  of  apiol. 

Official  Description. — The  fruits  consist  of  two  meriearps  which  may  be  united  or 
separate.  Meriearps  ovoid,  slightly  curved,  from  1  to  2  mm.  in  length,  rather  more 
than  half  as  broad  and  about  half  as  thick,  of  a  rather  deep  brown  color:  the  inner  sur- 
face fiat,  the  outer  convex,  smooth  except  for  five  very  slender  light-colored  ril<~,  two 
of  which  are  marginal.     Oil-tubes  in  the  pericarp  from  6  to  1.5. 

Odor  and  Taste. — Odor  characteristic,  agreeable;  taste  aromatic,  warm  and  some- 
what pungent. 

Tests  for  Identity  and  Purity. — Transverse  sections,  when  examined  under  the  micro- 
scope, exhibit  nearly  equilateral  pentagonal  meriearps,  with  somewhat  convex  sur- 
faces; the  carpophore  consisting  of  two  groups  of  strongly  lignified  sclerenchyma  cells; 
each  mericarp  has  from  six  to  fifteen  vittae  in  the  pericarp,  the  latter  closely  surround- 
ing a  somewhat  pentagonal  Beed;  the  pericarp  has  an  epidermal  layer  <>f  cells  elongated 
tangentially  and  with  a  thick  cuticle;  a  (<-w  of  the  cells  are  developed  into  Bhort,  smooth 
papillae;  a  fibro-vascular  bundle  in  each  of  the  prominent  ribs,  composed  of  a  few  tracheae 
and  strongly  lignified  sclerenchyma  fibers;  the  inner  tissue  of  the  pericarp  consists  of 
largely  tangentially  elongated  parenchyma  with  brownish  walls;  the  seed  consists  chiefly 
of  endosperm;  the  seed-coat  is  composed  of  several  layers  of  yellowish  more  <>r  less 
collapsed  cells,  the  endosperm  of  thick-walled  polygonal  cells  containing  fixed  oil  and 
aleurone  grains,  the  latter  each  containing  a  small  rosette  aggregate  of  calcium  oxa- 
late. 

The  powdered  drug  is  oily  and  has  a  brown  color  and,  when  examined  under  the  mi- 
croscope, exhibits  fragments  of  the  pericarp  showing  yellowish  vittes,  brown  secretion 
cells  and  a  few  of  the  epidermal  papula);  trachea'  and  Bclerenchyma  fibers:  cells  of  the 
endosperm  with  aleurone  grains  containing  rosette  aggregates  of  calcium  oxalate  from 
0.002  to  0.006  mm.  in  diameter. 

( Jelery  Fruit  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Apii  Fructus. 

Uses. — Used  as  a  condiment  and  medicinally  as  an  antispasmodic 
and  nerve  stimulant.    The  dose  is  thirty  grains  (2  Gm.). 
72 
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Unofficial  Volatile  Oils  and  Plants  of  the  Umbclliferae 

Anethum  Graveolens  An  umbelliferous  fruit,  indigenous  to  Southern  Europe 
Dill 

Oleum  Anethi  An  oxygenated  oil.     The  yield  is  about  4  per  cent. 
Oil  of  Dill 

Carota  The  fruit  of  Daucus  Carota,  indigenous  to  Northern  Asia 
Carrot  Fruit 

Oil  of  Carrot  An  oxygenated  oil 

Cicuta  The  herb  of  Cicuta  virosa,  found  in  Northern  Canada 
Water  Hemlock 

Cuminum  The  fruit  of  Cuminum  Cyminum,  indigenous  to  Egypt 
Cumin 

Oil  of  Cumin  Consists  of  several  hydrocarbons.    The  yield  is  about  K  per  cent. 

Heracleum  From  Heracleum  lanatum,  grown  in  the  United  States.     It  con- 
Cow  Parsnip  (Masterwort)  tains  a  volatile  oil,  resin,  etc. 

Levisticum  The  root  of  Levisticum  officinale,  indigenous  to  Southern  Europe, 

Lovage  ft  contains  soft  and  pungent  resins 

Phellandrium  The  fruit  of  CEnanthe  Phellandrium,  grown  in  Europe.     It  con- 
Water  Fennel  tains  about  \x/%  per  cent,  of  volatile  oil  and  resina 

Official   Products  from  the  Laura  ceae 

CINNAMOMUM  SAIGONICUM.  U.  S.     Saigon  Cinnamon 
[Cinnam.  Saigon.] 

The  dried  bark  of  an  undetermined  species  of  Cinnamomum  (Fam. 
Lauracece). 

Official  Description. — In  quills  attaining  a  length  of  30  cm.,  and  from  3  to  30  mm. 
in  diameter;  the  bark  from  0.5  to  3  mm.  in  thickness;  outer  surface  light  brown  to  dark 
purplish-brown  with  grayish  patches  of  foliaceous  lichens  and  numerous  bud-sears; 
finely  wrinkled,  especially  the  bark  of  younger  twigs,  otherwise  more  or  less  rough  from 
corky  patches  surrounding  the  lenticels;  inner  surface  reddish-brown  to  dark  brown, 
granular,  and  slightly  striate;  fracture  short;  inner  bark  porous,  owing  to  the  presence 
of  large  oil  cells  and  mucilage  cells,  and  separated  by  a  continuous  layer  of  stone  cells 
from  the  outer  bark. 

Odor  and  Taste. — Odor  aromatic;  taste  sweetish,  aromatic  and  pungent. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  the  older  bark 
of  Saigon  Cinnamon  show  a  thin  layer  of  more  or  less  lignified  cork  cells;  a  narrow 
layer  of  starch-bearing  parenchyma  with  scattered  stone  cells;  a  nearly  continuous  zone, 
several  layers  wide,  of  stone  cells,  among  which  are  small  groups  of  bast-fibers  with 
thickened  and  slightly  lignified  walls;  a  wide  inner  bark  with  medullary  rays  1  too  cells 
in  width,  isolated  basWibers,  mucilage  cells,  oil  cells  and  parenchyma,  the  cells  of  the 
latter  either  filled  with  starch  grains  or  containing  very  small  raphides  of  calcium  oxa- 
late; the  lumina  of  parenchyma  cells,  stone  cells  and  bast-fibers  frequently  filled  with 
an  amorphous  reddish-brown  substance,  which  is  for  the  most  part  insoluble  in  the 
ordinary  reagents.  In  the  bark  of  young  twigs  there  is  an  epidermal  layer  with  a  thick 
yellowish  cuticle,  fewer  stone  cells  in  the  zone  associated  with  bast-fibers,  and  the  inner 
bark  is  narrower  and  with  fewer  secretion  cells  than  in  the  older  bark. 

The  powder  is  yellowish-  or  reddish-brown;  starch  grains  numerous,  single  or  com- 
pound, the  individual  grains  being  somewhat  ellipsoidal  or  polygonal  and  from  0.003 
to  0.02  mm.  in  diameter;  fragments,  with  colorless  stone  cells  rather  prominent,  the 
cells  being  very  irregular  in  shape  and  the  lumina  containing  either  air  or  a  reddish- 
brown  amorphous  substance;  bast^fibers  from  0.3  to  1.6  mm  i':  length  and  usually  in 
groups  of  from  2  to  20  with  very  thick  and  scarcely  lignified  walls;  numerous  cellular, 
reddish-brown  fragments  in  which  the  oil  cells  are  not  readily  distinguishable. 

Saigon  Cinnamon  yields  not  less  than  2  per  cent,  of  volatile  extractive,  soluble  in  ether 
(see  U.  S.  P.,  Test  No.  12,  Chapter  LXII). 

Saigon  (  innarnon  yields  not  more  than  6  per  cent,  of  ash.  The  amount  of  ash  insolu- 
ble in  diluted  hydrochloric  acid  does  not  exceed  2  per  cent,  of  the  weight  of  Saigon  Cin- 
namon taken. 

U.  S.  P.  Preparations. — Fluidextractum  Aromaticum  (from  Aromatic  Powder); 
I'ulvis  Aromaticus;  Tinctura  ( 'ardainorui  Coinposita;  Tinctura  Cinnamomi;  Tinc- 
tura Gambar  Composita;  Tinctura  Lavandula;  Coinposita;  Tinctura  Rhei 
Arornntica. 

N.  F.  Preparations. — Cortliale  Rubi  Fructus;  Elixir  Rubi  Compositum;  Elixir 
Taraxaci  Coinposita  (from  Tincture);  Mistura  Rhei  Alkalina  (from  Tincture); 
I'ulvis  Aromaticus  Kubifacicns;  I'ulvis  CretSB  Aromaticus;  I'ulvis  Cainbir  Cotn- 
pu-itus;  I'ulvis  Kino  et  <  )pii  Compositus;  Syrupus  Ciunainomi ;  Syrupus  Senna1 
Aromaticus;  Tinctura  Antiperiodics;  Tinctura  Antiperiodics  sine  Aloe;  Tinc- 
tura Aromatica;  Tinctura  <)pii  Crocataj  Tinctura  Pectoralis  (from  Compound 
Tincture  of  GambirJ;  Tinctura  Viburni  Opuli  Composita;  Tinctura  Aurantii  Com- 
posita, 
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CINNAMOMUM  ZEYLANICUM.  U.  S.    Ceylon  Cinnamon 

[Cinnam.    Zeylan.] 

The  dried  bark  of  cultivated  trees  of  Cinnamomum  zeylanicum 
Breyne  (Fam.  Lauracece),  without  the  presence  or  admixture  of  more 
than  3  per  cent,  of  the  outer  bark  or  other  foreign  matter. 

Official  Description. — In  closely  rolled  double  quills,  composed  of  from  7  to  12  thin 
layers  of  separate  pieces  f  f  bark,  from  30  to  50  cm.  in  length  and  from  8  to  13  mm.  in 
diameter;  the  bark  attain  ng  a  thickness  of  1  mm.;  outer  surface  pale  yellowish-brown, 
smooth,  longitudinally  st.iate  with  narrow  yellowish  groups  of  bast-fibers,  and  showing 
circular  or  irregular  brownish  patches,  occasionally  with  perforations  marking  the  nodes, 
inner  surface  light  brown,  with  faint,  longitudinal  striations;  fracture  short  with  pro- 
jecting bast-fibers. 

Odor  and  Taste. — Odor  agreeably  aromatic;  taste  sweetish  and  warmly  aromatic. 

Tests  for  Identity  and  Purity. — Under  the  microscope  sections  of  Ceylon  Cinnamon 
usually  show  no  cork  but  an  almost  continuous  outer  layer  of  stone  cells,  among  which 
are  small  groups  of  bast-fibers  resembling  those  found  in  Saigon  Cinnamon;  in  the  inner 
bark  occur  numerous  bast-fibers  singly  or  in  small  groups,  medullary  rays  1  to  2  cells 
in  width,  usually  with  raphides  of  calcium  oxalate;  parenchyma  with  either  reddish- 
brown  contents  or  more  or  less  filled  with  starch  grains;  scattered  throughout  the  paren- 
chyma occur  oil  secretion  cells  and  mucilage  cells. 

The  powder  is  light  brown  or  yellowish-brown;  starch  grains  numerous,  varying  from 
spherical  to  polygonal,  from  0.003  to  0.02  mm.  in  diameter,  frequently  in  small  aggre- 
gates; bast-fibers  from  0.3  to  0.8  mm.  in  length,  usually  single,  spindle-shaped,  with' 
attenuated  ends,  the  walls  being  very  thick  and  but  slightly  lignified;  colorless  stone 
cells  resembling  those  of  Saigon  Cinnamon;  numerous  cellular  fragments  with  yellowish- 
brown  walls  or  contents;  cork  cells  few  or  none;  calcium  oxalate  in  raphides,  from  0.005 
to  0.008  mm.  in  length. 

Ceylon  Cinnamon  yields  not  less  than  0.5  per  cent,  of  volatile  extractive,  soluble  in 
ether  (see  U.  S.  P.,  Test  No.  12,  Chapter  LXII). 

Ceylon  Cinnamon  yields  not  more  than  6  per  cent,  of  ash.  The  amount  of  ash  insol- 
uble in  diluted  hydrochloric  acid  does  not  exceed  2  per  cent,  of  the  weight  of  Ceylon 
Cinnamon  taken. 

Uses. — Ceylon  and  Saigon  cinnamon  owe  their  virtues  to  a  volatile 
oil.  There  are  also  present  tannin,  mannite,  mucilage,  sugar,  etc. 
The  tannin  present  often  causes  a  fluidextract  of  cinnamon  to  gela- 
tinize through  its  alteration.  It  is  used  as  a  stomachic  in  doses  of 
four  grains  (0.25  Gm.)  and  also  as  a  flavor. 

OLEUM   CASSI/E.  U.S.     Oil   of   Cinnamon 
[01.  Cass. — Oleum  Cinnamomi,  U.  S.  P.  VIII     Cassia  Oil] 

A  volatile  oil  distilled  from  Cinnamomum  Cassia  (Nees)  Blume  (Fam. 
Lauracece),  rectified  by  steam  distillation  and  yielding  not  less  than 
80  per  cent.,  by  volume,  of  cinnamic  aldehyde  [C9H80  =  132.06]. 
Preserve  it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place, 
protected  from  light. 

Official  Description. — A  yellowish  or  brownish  liquid,  becoming  darker  and  thicker 
by  age  and  exposure  to  the  air. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  cinnamon. 

Specific  Gravity .—  1.045  to  1.063  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from  +1°  to-l°  in  a  100- 
mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Heavy  Metals. — It  does  not  respond  to  the  Test  for  heavy  metals  in  volatile  oils  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Rosin. — Shake  2  mils  of  the  Oil  in  a  test  tube  with  from  5  to  10  mils  of  purified  petro- 
leum benrin,  and  decant  the  latter;  this  liquid  is  colorless  and  does  not  assume  a  green 
color  upon  shaking  it  with  an  equal  volume  of  (  1  in  1000)  OOpper  acetate  solution. 

Assay.— Proceed  as  directed  under  <)l<  urn  Curi,  using;  10  mils  of  Oil  of  Cinnamon. 
It  shows  not  less  than  s()  per  cent.,  by  volume,  of  cinnainic  aldehyde. 

U.  S.  P.  Preparations. — Aeidum  Sulphurioum  Aromaticum;  Aqua  Cinnaniomi; 
Fluidextract  inn  Cascara  Sagradffi  Aromaticum;  Infusum  Digitalis  (from  Water); 
Mistura  Cretae  (from  Water);  Spiritus  Cinnamonu;  Syrupus  Rhei  (from  Spirit). 


1140  VOLATILE  OILS 

N.  F.  Preparations. — Acetum  Aromaticum;  Elixir  Cardamomi  Compositum 
(from  Compound  Spirit);  Elixir  Glycyrrhizac  Aromaticum;  Elixir  Vanillini  Com- 
positum (from  Compound  Spirit);  Fluidglyceratum  Cascarse  Sagrada1  Aromat- 
icum; Liquor  Pepsini  Aromaticus;  Mistura  Guaiaci  (from  Water);  Mistura  Oleo- 
Balsaniica;  Nebula  Arcmatica;  Nebula  Mentholis  Composita;  Oleum  Ricini  Aro- 
maticum; Spiritus  Cardamomi  Compositus;  Spiritus  Vanillini  Compositus;  Syrupus 
Ipecacuanha?  et  Opii  (from  Spirit);  Syrupus  Rhamni  Catharticae;  Trochisci  Gam- 
bir. 

There  are  two  oils  of  cinnamon  in  commerce:  one  procured  from 
the  Ceylon  cinnamon,  the  other  from  the  Chinese  cinnamon.  The 
latter  (oil  of  cassia)  is  now  the  only  official  one.  The  Chinese  cinnamon 
is  much  the  cheaper  and  more  abundant  of  the  two  and  will  probably 
continue  to  be  generally  employed,  notwithstanding  the  fact  that  the 
Ceylon  product  has  the  finer  flavor.  The  value  of  cassia  oil  depends 
upon  the  percentage  of  cinnamic  aldehyde  which  it  contains.  Cin- 
namyl  acetate  and  cinnamic  acid  are  also  present,  as  well  as  small 
amounts  of  phenyl  propyl  acetate  and  orthocumaric  aldehyde.  In 
the  oil  of  Ceylon  cinnamon,  cinnamic  aldehyde  is  the  chief  constituent, 
but  eugenol  is  present  to  the  extent  of  over  5  per  cent.,  and  phellan- 
drene  has  also  been  reported.  Cinnamon  leaf  oil  contains  much 
eugenol  and  very  little  cinnamic  aldehyde,  safrol  and  benzaldehyde 
being  present  as  minor  constituents.  Moderate  oxidation  of  the  oil 
yields  the  corresponding  cinnamic  acid,  C9H802,  but  by  more  ener- 
getic oxidation  yields  benzoic  acid,  C7H602. 

Oil  of  Ceylon  cinnamon  has  a  slightly  acid  reaction.  Specific  grav- 
ity between  1.024  and  1.040.  It  is  readily  soluble  in  alcohol,  and 
contains  between  65  and  75  per  cent,  of  cinnamic  aldehyde  and  from 
4  to  8  per  cent,  of  eugenol.  When  cooled  to  -10°  C.  (14°  F.)  it  re- 
mains clear,  but  at  a  lower  temperature  a  solid  portion  separates 
from  it.  Oil  of  Chinese  cinnamon  (oil  of  cassia)  has  similar  properties, 
the  marked  difference  being  that  its  specific  gravity  is  between  1.045 
and  1.0G3,  the  aldehyde  content  being  80  per  cent,  or  above,  and  that 
it  contains  no  eugenol.  The  odor  and  taste  are  not  quite  so  agreeable 
as  that  of  the  Ceylon  variety. 

Oil  of  Ceylon  cinnamon  when  not  very  fresh  contains  cinnamic  acid 
in  sufficient  quantity  to  give  a  permanent  cloudiness  to  cinnamon 
water  made  from  it.    Dose,  one  minim  (0.05  mil). 

Cinnamic  Aldehyde  (C9H80),  known  as  Synthetic  Oil  of  Cassia,  was 
official  in  the  U.  S.  P.  VIII,  but  was  not  admitted  to  the  ninth  revision. 
It  was  described  as  an  aldehyde  obtained  from  Oil  of  Cinnamon  or 
prepared  synthetically,  containing  not  less  than  95  per  cent,  of  pure 
cinnamic  aldehyde  [C6H5.CH:CH.COH].  It  is  nearly  identical  with  the 
oil  distilled  from  ( 'assia  (  'innamon,  and  should  be  kept  in  small,  amber- 
colored,  well-stoppered  bottles.  This  liquid  is  found  in  both  oil  of  cassia 
and  oil  of  Ceylon  cinnamon,  and  can  be  separated  by  treatment  with 
solution  of  sodium  sulphite.  It  may  also  be  made  synlliel  icallv  by  satu- 
rating a  mixture  of  acetaldehyde  and  hen/aldehyde  with  hydrochloric 
acid  gas.  It  is  a  colorless  liquid.  Optically  inactive,  with  a,  cinnamon-like 
odor  and  burning,  aromatic  taste.  The  specific  gravity  is  about  1.0)7  at 
25°C.  (77°  F.).  Sparingly  soluble  in  water,  miscible  in  all  proportions 
with  alcohol,  ether  and  fixed  and  volatile  oils.  It  boilsal  aboul  250°  C. 
(482°  F.),  with  partial  decomposition.  Cinnamic  aldehyde  should 
partially  solidify  when  the  temperature  is  reduced  bya  freezing  mix- 
ture of  ice  and  salt,    and   should  melt  again  at -7.5°  C.  (18.5°  F.). 
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If  the  looped  end  of  a  piece  of  clean  copper  wire  be  held  in  a  non- 
luminous  flame  until  it  glows,  then  cooled,  and  the  loop  dipped  into 
cimiamic  aldehyde,  ignited,  and  held  so  that  the  liquid  burns  out- 
side of  the  flame,  then  if  the  loop  be  slowly  brought  in  contact  with 
the  lower  outer  edge  of  the  flame,  no  green  tinge  should  be  discernible 
(chlorinated  products).  It  may  be  assayed  as  directed  under  the  oil  of 
cinnamon.  Cinnamic  aldehyde  is  often  used  to  replace  oil  of  cassia 
as  a  flavor. 

Uses. — Oil  of  cinnamon  is  used  as  a  flavor  and  to  modify  the  action 
of  griping  or  drastic  drugs.  Also  used  in  flatulent  colic.  Dose  one 
to  three  minims  (0.06-0.2  mil). 

Official  Products  from  the  Myrtaceae 

CARYOPHYLLUS.  U.S.     Clove 

[  Caryoph. — Cloves] 

The  dried  flower  buds  of  Eugenia  aromatica  (Linne)  O.  Kuntze,  Jam- 
bosa  Caryophyllus  (Sprengel)  Niedenzu  (Fam.  Myrtaceae),  without  the 
presence  or  admixture  of  more  than  5  per  cent,  of  the  peduncles,  stems 
or  other  foreign  matter. 

Official  Description. — From  10  to  17.5  mm.  in  length,  of  a  dark  brown  or  brownish- 
black  color,  consisting  of  a  stem-like,  solid,  inferior  ovary,  obscurely  four-angled  or  some- 
what compressed,  terminated  by  four  calyx  teeth,  and  surmounted  by  a  nearly  globu- 
lar head,  consisting  of  four  petals,  which  enclose  numerous  curved  stamens  and  one  style. 

Odor  and  Taste. — Odor  strongly  aromatic;  taste  pungent  and  aromatic,  followed  by 
slight  numbness. 

When  Clove  is  pressed  strongly  between  the  thumb=nail  and  finger,  the  volatile  oil 
becomes  visible. 

Stems  either  separate  or  attached  to  the  flower-buda;  sub-cylindrical  or  four-angled, 
attaining  a  length  of  25  mm.  and  a  diameter  of  4  mm.,  either  simple,  branching  or  dis- 
tinctly jointed,  and  less  aromatic  than  the  flower-buds. 

Tests  for  Identity  and  Purity. — The  powder  varies  from  dark  brown  to  reddish- 
brown  and  consists  chiefly  c?f  cellular  fragments  showing  the  large  oil  reservoirs,  spiral 
tracheal  and  a  few  somewhat  thick-walled,  slightly  lignified,  spindle-shaped  l>a<t-fibers; 
calcium  oxalate  in  rosette  aggregates,  from  0.01  to  0.015  mm.  in  diameter:  pollen  grains 
numerous,  tetrahedral,  somewhat  ellipsoidal,  from  0.015  to  0.02  nun.  in  diameter.  The 
presence  of  stems  in  the  powder  is  shown  by  stone  cells  of  irregular,  polygonal  shape, 
0.07  mm.  in  diameter,  with  thick  porous  walls  and  large  lumina,  the  latter  frequently 
filled  with  a  yellowish-brown  amorphous  substance. 

Clove  yields  not  less  than  10  per  cent,  of  volatile  extractive  soluble  in  ether  (see  U. 
S.  P.,  Test  No.  12,  Chapter  LXII). 

Clove  yields  not  more  than  8  per  cent,  of  ash.  The  amount  of  ash,  insoluble  in  hy- 
drochloric acid,  does  not  exceed  0.5  per  cent,  of  the  weight  of  Clove  taken. 

U.  S.  P.  Preparations. — Tinctura  Lavandulae  Composita;  Tinctura  Rhei  Aro- 
matica. 

N.  F.  Preparations. — Cordiale  Rubi  Fructus;  Elixir  Rubi  Compositum;  Pulvis 
Aromaticiis  Rubifaciens;  Pulvis  Crete  Aromaticus;  Pulvis  Myrics  Compositus; 
Syrupufl  Senna?  Aromaticus;  Tinctura  Aromatica;  Tinctura  ( )pii  Crocata:  Tinctura 
Viburni  Opuli  Composita. 

Cloves  contain  about  16  per  cent,  of  volatile  oil,  10  per  cent,  of 
tannin,  caryophyllin,  ('mHieO,  a  crystalline  principle,  and  eugenin. 

Ci0H12O2,  also  crystalline. 

Uses. — It  is  used  as  an  aromatic  in  doses  of  four  grains  (0.25  Gm.). 

OLEUM  CARYOPHYLLI.  U.  S.      Oil   of  Clove 
[01.   Caryoph. — Clove  Oil        Oil  ok  Cloves] 

A  volatile  oil  distilled  from  the  flower-buds  of  Eugenia  aromatica 
(Linne)  O.  Kuntze,  Jambosa  Caryophyllua  (Sprengel)  Niedenzu  (Fam. 
Myrtacece),  and  yielding  not  less  than  82  per  cent.,  by  volume,  of  euge- 
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nol  [CioHiaOa  =  164.10].    Preserve  it  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

Oil  of  clove,  when  recently  distilled,  is  very  fluid,  clear,  and  color- 
less, but  becomes  yellowish  by  exposure,  and  ultimately  reddish- 
brown.  The  oil  of  clove  consists  of  two  distinct  oils,  one  lighter  (a 
terpene)  and  the  other  heavier  than  water.  They  may  be  separated 
by  distilling  the  oil  from  a  solution  of  potassium  hydroxide.  The 
lighter  comes  over,  the  heavier  remains  combined  with  the  potassium 
hydroxide,  from  which  it  may  be  separated  by  adding  sulphuric  acid 
and  again  distilling.  Light  oil  of  clove  is  colorless,  is  of  the  sp.  gr.  0.918 
and  has  the  formula  C10H16.  It  is  said  not  to  possess  active  properties. 
Heavy  oil  of  clove  is  colorless  at  first,  but  darkens  with  age,  has  the 
odor  and  taste  of  cloves,  is  of  the  sp.  gr.  1.079,  boils  at  243.3°  C.  (470° 
F.)i  and  forms  soluble  and  crystallizable  salts  with  the  alkalies.  Oil  of 
clove  contains  small  amounts  of  vanillin,  methyl  alcohol  andfurfurol, 
but  is  mainly  composed  of  an  unsaturated  phenol  termed  eugenol, 
which  is  now  an  official  product,  and  its  acetic  derivative  (see  Eugenol) 
and  a  sesquiterpene  caryophyllene.  Eugenol  acetyl  salicylate  has  also 
been  reported.  The  U.  S.  P.  contains  an  assay  process  for  the  eugenol 
content.  Eugenol  has  been  shown  to  be  the  methyl  ether  of  allyl- 
dioxybenzene, 


^C 


C6H3^  OCH3.    One  of  its  most  important  reactions  is  its  conversion 
(.OH 

into  vanillin.  For  this  purpose  it  is  boiled  with  acetic  anhydride 
whereby  aceteugenol  is  formed,  which,  oxidized  in  weak  acid  solution 
by  potassium  permanganate,  yields  acetvanillic  acid,  and  this  with 
weak  potassium  hydroxide  solution  is  changed  into  vanillin,  which  is 
then  extracted  by  acidifying  and  shaking  up  with  ether.  The  char- 
acteristic aromatic  odor  of  oil  of  cloves  is  due  to  methyl-amylk clone, 
CH3.CO.C5Hn,  which  has  been  found  to  be  present  only  in  minute 
quantity.  The  proportion  of  eugenol  in  oil  of  clove  is  regarded  as  an 
index  of  the  quality  of  the  oil  (see  official  assay  below). 

Official  Description. — A  colorless  or  pale  yellow  liquid,  becoming  darker  and  thicker 
I  y   age  and   exposure  to  the  air. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  clove. 

Solubility. — Soluble  in  2  volumes  of  70  per  cent,  alcohol. 

Specific  Gravity.— 1.038  to  1.060  at  25°  C.  (77°  I  P.). 

Tests  for  Identity  and  Purity. — Its  optica]  rotation  does  not  exceed— 1°  10'  in  a  100- 
mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Phenol. — Shake  1  mil  of  the  Oil  with  20  mils  of  hot  distilled  water;  the  water  shows 
not  more  than  a  scarcely  perceptible  acid  reaction  with  litmus.  After  cooling,  pass 
the  aqueous  layer  through  a  wetted  filter;  the  clear  filtrate,  with  a  drop  of  ferric  chlo- 
ride T.S.,  yields  only  a  transient,  grayish-green  color,  hut   not  a  blue  or  violet  color. 

Assay. — Introduce  10  mils  of  the  Oil  into  a  Bash  with  a  long  graduated  neck  cassia 

flask),  adil  60  mils  of  potassium  hydroxide  T.S.,  shake  the  mixture  for  five  minutes  and 
then  heat  it  on  a  water  bath  during  ten  minutes,  cool  and  when  the  liquids  have  sep- 
arated completely,  add  suflieient  potassium  hydroxide  T.S.  to  raise  the  lower  limit  of 
the  oily  layer  within  the  graduated  portion  of  the  neck  and  note  the  volume  of  the 
residual   liquid.     This  measures  not   more  than   1.8  mil.-,  indicating  the  presence  of  not 

than  82  per  cent.,  liy  volume,  of  eugenol. 
N.  F.  Preparations. — Acetum  Aromaticum;  Elixir  Cardamomi  Compoeitum 
'from  Compound  Spirit);  Elixir  Glycyrrhiss  Aromaticum:  Fluidglyceratum  Cas- 
carte  Sagradse  Aromaticum;  Liquor  repadni  Aromaticus;  Nebula  Aromatica;  Oleum 
Kiririi  Aromaticum;  PilulsB  Colocynthidis  Composite;  Pilulce  Colocynthidifl  el 
..■urn;  spirit  us  Cardamomi  Compositus;  Byrupua  Eriodictyi  Aromaticus; 
Tinctura  Kino  ct  Opii  Composita. 
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Uses. — Oil  of  clove  is  largely  used  as  a  remedy  for  toothache.  It 
produces  relief  if  the  pain  is  caused  by  an  exposed  nerve,  and  may  be 
used  by  applying  a  little  upon  cotton  to  the  affected  nerve.  Dose,  three 
minims  (0.2  mil). 

EUGENOL.  U.S.     Eugenol 

An  unsaturated,  aromj  tic  phenol  [Ci0Hi202  or  CeH3.C3H5.OCH3.OH 
1:3:4  =  164.10]  obtained  from  oil  of  clove  and  from  other  sources. 
Preserve  it  in  well-closed  containers,  in  a  cool  place,  protected  from  light. 

Preparation. — Eugenol  is  found  in  the  volatile  oils  from  clove,  pi- 
menta,  bay  leaves,  Ceylon  cinnamon,  camphor,  sassafras,  massoy  bark, 
canella,  culilawan  and  others.  It  is  principally  obtained,  however, 
from  oil  of  clove.  It  may  be  made  by  treating  oil  of  clove  with  an 
excess  of  solution  of  sodium  hydroxide  and  shaking  the  mixture  with 
ether  to  remove  terpenes.  The  aqueous  solution  of  sodium  eugenol 
is  decomposed  by  hydrochloric  acid,  and  the  eugenol  purified  by 
repeated  washing. 

Official  Description. — A  colorless  or  pale  yellow,  thin  liquid.  Exposure  to  air  causes 
it  to  become  darker  and  thicker. 

Odor,  Taste,  and  Reaction. — A  strongly  aromatic  odor  of  clove,  and  a  pungent  and 
spicy  taste.  A  mixture  of  1  part  of  Eugenol  and  20  parts  of  hot  distilled  water  is  only 
very  slightly  acid  to  litmus. 

Solubility.— Miscible  with  alcohol,  chloroform,  ether  or  fixed  oils;  it  is  soluble  in  twice 
its  volume  of  70  per  cent,  alcohol. 

Specific  Gravity.— 1.064  to  1.070  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— It  boils  between  250°  and  255°  C.  (482°  and  491°  F.). 

It  is  optically  inactive  and  strongly  refractive. 

Phenol. — Dissolve  1  mil  of  Eugenol  in  12  mils  of  sodium  hydroxide  T.S.  and  add  18 
mils  of  distilled  water;  a  clear  solution  results,  which  becomes  turbid  when  exposed  to 
air.  Shake  1  mil  of  Eugenol  with  20  mils  of  distilled  water  and  filter;  5  mils  of  the  clear 
filtrate,  upon  the  addition  of  1  drop  of  ferric  chloride  T.S.,  shows  a  transient,  grayish- 
green  color,  but  not  a  blue  or  violet  color. 

N.  F.  Preparation. — Mistura  Oleo-Balsamica. 

Uses. — Eugenol  is  used  extensively  to  replace  oil  of  clove.  It  is 
used  for  similar  purposes  (see  above).  The  dose  is  three  minims 
(0.2  mil). 


OLEUM  MYRCI>E.   N.  F.     Oil  of  Myrcia 

[01.   My  re— Oil  of  Bay] 
A  volatile  oil  distilled  from  the  leaves  of  Pimenta  acris  (Swart z) 
Wight  (Fam.  Myrtaceoe).  Preserve  it  in  small,  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  yellow  or  brownish-yellow  liquid. 

Odor,  Taste,  and  Reaction. — A  pleasant,  aromatic  odor  and  a  pungent,  spicy  taste. 
An  alcoholic  solution  is  slightly  acid  to  litmus  paper. 

Solubility. — With  an  equal  volume  of  alcohol,  glacial  acetic  acid,  or  carbon  disul- 
phide,  it  yields  slightly  turbid  solutions. 

Specific  Gravity. — 0.!)(j2  to  0.990  at  25°  C.  (77°  P.). 

Tests  for  Identity  and  Purity. — It  is  laevorotatory,  the  angle  of  rotation  not  exceed- 
ing -3°,  in  a  100-mm.  tube,  at  25°  C.  (77°  P.). 

When  mixed  with  an  equal  volume  of  a  concentrated  solution  of  sodium  hydroxide, 
it  forms  a  semi-solid  mass. 

Dissolve  2  drops  of  the  Oil  in  4  mils  of  alcohol,  and  add  a  drop  of  ferric  chloride  T  B.; 
a  light  green  color  is  produced;  if  the  same  test  is  made  with  a  drop  <>f  dilute  ferric  chlo- 
ride T.S.,  prepared  by  diluting  the  test  solution  with  I  times  its  volume  of  distilled 
water,  a  light  bluish  coloration  is  produced,  which  soon  disappears. 

To  .'?  drops  of  the  Oil,  contained  in  a  small  test  tube,  add  '.i  drops  of  sulphuric  acid, 
cork  the  test  tube  and  allow  the  mixture  to  staud  for  half  an  hour;   a  resinous  mass  is 
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obtained.  Add  4  mils  of  diluted  alcohol  to  this  mass,  vigorously  shako  the  mixture, 
and  gradually  heat  on  a  water  hath  to  the  boiling  point;  the  liquid  remains  nearly  color- 
less, and  does  not  acquire  a  red  or  purplish-red  color  (distinction  from  oil  of  pimcnta  or 
oil  of  clove) . 

Phenol. — Shako  1  mil  of  the  Oil  with  20  mils  of  hot  distilled  water  and  filter;  the  fil- 
tered aqueous  solution  does  not  give  more  than  a  scarcely  perceptible  acid  reaction 
with  litmus  paper  and  on  adding  a  drop  of  ferric  chloride  T.S.  it  yields  only  a  transient, 
grayish-green  but  not  a  blue  or  violet  color. 

N.  F.  Preparation. — Spiritus  Myrcise  Compositus. 

Uses. — A  perfume,  used  chiefly  in  preparation  of  Bay  Rum. 
(See  page  392.) 

PIMENTA.   N.  F.      Pimenta 
(U.  S.  P.  VIII) 

[Piment.     Allspice] 
The  dried,  nearly  ripe  fruit  of  Pimenta  officinalis  Lindley  (Fam.  Myr- 
tacctr),  without  the  presence  of  more  than  5  per  cent,  of  stems  or  other 
foreign  matter. 

Official  Description. — Sub-globular,  from  4  to  7  mm.  in  diameter,  summits  with  four 
calyx  teeth  forming  a  minute  ring;  externally  dark  brown,  somewhat  rough  and  glandu- 
lar-punctate; pericarp  brittle,  about  1  mm.  in  thickness;  two-celled  and  two-seeded; 
dissepiments  thin;  seeds  plano-convex,  slightly  reniform,  externally  reddish-brown, 
smooth,  somewhat  wrinkled  and  shiny. 

Odor  and  Taste. — Odor  and  taste,  particularly  of  the  pericarp,  aromatic  and  distinc- 
tive. 

Tests  for  Identity  and  Purity. — The  powder  is  reddish-brown  or  dark  brown  and, 
when  examined  under  the  microscope,  shows  irregular  fragments  and  numerous  starch 
grains,  the  latter  being  either  simple  or  compound,  the  individual  grains  spherical,  from 
0.003  to  0.015  mm.  in  diameter,  plano-convex  or  polygonal,  and  frequently  with  a  cen- 
tral circular  marking  or  cleft;  stone  cells  numerous,  of  tabular,  pyriform  or  variable 
shape  and  with  thick,  porous,  and  strongly  lignified  walls,  the  lumina  frequently  filled 
with  a  yellowish-  or  reddish-brown  amorphous  substance,  fragments  with  oil  secretion 
reservoirs  containing  globules  of  a  yellowish-brown  oil;  parenchyma  cells  with  reddish- 
brown  tannin  masses.  Stem  fragments  very  few,  and  characterized  by  more  or  less 
curved,  thick-walled,  non-glandular  hairs,  rosette  aggregates  of  calcium  oxalate,  from 
0.006  to  0.017  mm.  in  diameter,  tracheid-like  tissues  of  the  wood  and  long,  narrow  bast- 
fibers. 

The  yield  of  crude  fiber  does  not  exceed  25  per  cent,  when  estimated  as  directed  in 
the  U.  S.  P.,  Test  No.  11,  Chapter  LXII. 

Pimenta  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Guaiaci  Composita. 

Uses. — This  aromatic  fruit  contains  about  3  per  cent,  of  volatile 
oil,  with  tannin,  fat,  resin,  gum,  sugar,  etc.  It  is  used  chiefly  in  medi- 
cine as  an  adjuvant  to  tonics  and  purgatives.  The  dose  is  fifteen  grains 
(1  Gm.). 

OLEUM   PIMENT/E.  U.S.      Oil  of  Pimenta 
[01.    Piment. — Pimento  Oil     Oil  of  Allsi-k  k] 
A  volatile  oil  distilled  from  the  fruit  of  Pimenta  officinalis  Lindley 
(Fam.  Myrtacece),  yielding  not  less  than  65  per  cent.,  by  volume,  of 
eugenol  K'ioH12()2  =  104.10].     Preserve  it   in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description.     A  colorless,  yellow  or  reddish  liquid,  becoming  darker  with  ago. 

Odor  and  Taste.     <  lharaoteristic  odor  and  taste  of  allspice. 

Solubility.     Soluble  in  an  equal  volume  of  90  per  cent,  alcohol;  also  Boluble  in  2  vxd- 

llllies  of  70  per  cent,   alcohol. 

Specific  Gravity.  -1  018  to  1.04  77     I    > 

Tests  for  Identity  and  Purity.     The  optical  rotation  van  m  from  0°  to— 4°  in  a  100- 
mm.  tube  at  26°  C.  (77    I         ••    U.  8.  P.,  Test  No.  21,  Chapter  LXII). 
Assay. — Proceed  as  directed  under  Oleum  Caryophylli,  using  10  mils  of  Oil  of  Pimenta. 

The  residual  liquid  measures  no1  more  than  'A  5  mils,  indicating  the  presence  of  not  less 
than  86*  par  cent.,  by  volume,  of  eugenoL 
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N.  F.  Preparations. — Liquor  Pcpsini  Aromuticus;  Spirit  us  Myreuc  Compositus. 

Uses. — The  oil  is  used  as  a  stimulant  and  carminative  in  doses  of 
three  minims  (0.2  mil). 


VANILLA.   X.  F.      Vanilla 
(U.S.  P.  VIII) 

[Vanilla  Bean] 

The  cured,  full-grown,  unripe  fruit  of  Vanilla  planifolia  Andrews 
(Fam.  Orchidacece) . 

This  valuable  drug  contains  a  trace  of  a  volatile  oil,  10  per  cent,  of 
fixed  oil,  resin,  sugar,  etc.,  and  va7iillin,  C8H803,  which  is  the  aldehyde 
of  methylprotocatechuic  acid,  and  is  now  official.   (See  page  114.").) 

The  agreeable  odor  and  taste  of  "vanilla  bean"  is  due  to  a  fer- 
mentation occurring  during  the  curing  process;  the  fruit  when  first 
plucked  from  the  plant  has  little  odor  or  taste. 

Official  Description. — Pods  linear,  flattened,  from  1")  to  '.','>  cm.  in  length  and  from 
5  to  9  mm.  in  breadth;  summits  terminating  in  flat  circular  scars;  gradually  tapering, 
more  or  less  bent  and  curved  or  hooked  at  the  bases,  or  in  the  Tahiti  variety,  broad  in 
the  middle  and  tapering  towards  either  end,  the  base  closely  resembling  the  summit; 
externally  blackish-brown,  longitudinally  wrinkled,  moist-glossy;  occasionally  with  an 
efflorescence  of  vanillin  in  the  form  of  acicular  crystals  or  monoclinic  prisms;  frequently 
with  narrow,  elliptical  or  irregular,  more  or  less  wrinkled,  dark-brown  patches  of  cork; 
occasionally  split  into  three  parts  near  the  tip,  flexible  and  tough,  one-celled,  contain- 
ing a  blackish-brown  pulp  and  numerous  blackish-brown  seeds;  the  hitter  !>ein<;  flattened, 
irregularly  triangulate  or  nearly  circular  in  outline,  reticulate  and  varying  from  0.25  to 
O.'.i  mm.  in  diameter. 

Odor  and  Taste. — •Characteristic  and  very  agreeable. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the  pods 
of  Vanilla  show  an  epidermis  with  a  somewhat  thickened  outer  cuticularized  layer  hav- 
ing occasionally  rounded  or  conical  masses  of  an  excretion  of  a  gum-like  substance;  a 
layer  of  collenchyma  of  one  or  two  rows  of  cells;  a  thick  sarcocarp  composed  of  paren- 
chyma cells  in  which  are  imbedded  an  interrupted  circle  of  fibro-vascular  bundles;  the 
parenchyma  cells  are  deeply  undulate  in  outline  and  usually  contain  a  thin  protoplasmic 
layer  enclosing  numerous  oily  globules  or  may  contain  bundles  of  raphides  of  calcium 
oxalate;  the  individual  crystals  varying  from  0.2  to  0.4  mm.  in  length;  some  of  the 
parenchyma  cells  are  specially  modified  and  distinguished  by  their,  somewhat  thickened 
walls  with  long,  oblique,  slit-like  pores  or  the  thickening  may  extend  in  the  form  of 
broad  spiral  bands;  in  the  fibro-vascular  bundles  the  phloem  is  central,  being  more  or 
less  surrounded  by  a  few  tracheae,  the  walls  possessing  slit-like  pores  or  spiral  thick- 
enings, and  at  the  outside  of  the  bundle  is  a  closed  circle  of  sclerenehymatous  fibers, 
the  walls  being  thin,  strongly  lignified,  provided  with  numerous,  transverse,  simple  pores, 
the  outer  wall  of  the  outer  row  of  fibers  being  irregular  or  sinuate;  from  the  inner  walls 
of  the  endocarp  arise  the  placenta'  hearing  numerous  brownish-red  or  blackish  seeds, 
and  from  the  cells  of  the  endocarp  also  arise  immi  rous  long,  nearly  straight  hairs,  the 
ends  being  rounded, the  hairs  being  more  or  less  matted  together  bya  gummy  or  resin- 
ous mass  in  which  some  of  the  seeds  are  held;  in  mounts  made  in  hydrated  chloral  T.S. 
or  potassium  hydroxide  T.S.,  the  immature,  brownish-red  seeds  show  a  deeply  reticu- 
late seed-coat,  with  cells  of  an  oblong-polygonal  form  in  surface  view. 

Place  a  few  of  the  crystals,  occurring  as  an  efflorescence  on  the  fruit,  on  a  microscope 
slide  or  watch  crystal  and  add  a  drop  of  phloroghicinol  T.S.  and  hydrochloric  acid;  the 
Solution  immediately  acquires  a  carmine-red  color  (distinction  from  bmaoic  <ici<l). 

The  amount  of  extractive  yielded  to  dilute  alcohol  should  not  be  less  than  12  per  cent. 

Vanilla  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Ammonii  Valeratia  (from  Tincture!;  Elixir  Humuli 
(from  Tincture);  Elixir  Strychnina?  Valeratis  (from  Tincture) ;  Syrupua  Bromidorum 
(from  Tincture);  Tinctura  Vanilla-. 

Uses. — It  is  sometimes  used  as  a  stimulant,  carminative  and  anti- 
hysteric,  but  its  chief  use  is  as  a  flavor  and  perfume. 
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VANILLINUM.  U.S.    Vanillin 
[Vanillin.] 

Methylprotocatechuic  aldehyde  [C8H803  or  C6H3.OH.OCH3.COH 
4:3:1  =  152.06]  occurring  naturally  in  vanilla,  or  prepared  synthetically. 
Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — Vanillin  may  be  obtained  from  vanilla,  which  con- 
tains from  2  to  3  per  cent.  It  is  also  found  in  many  substances,  and  in 
the  tissues  of  certain  plants,  in  crude  beet  sugar,  asparagus,  and  even 
in  asafetida.  The  vanillin  of  commerce  is  made  artificially,  and,  while 
chemically  identical  with  the  product  obtained  from  the  "vanilla 
bean,"  owing  to  the  fact  that  the  vanilla  contains  other  odorous  prod- 
ucts, "extract  of  vanilla,"  made  from  vanillin,  never  equals  in  flavor 
the  preparation  in  which  vanilla  alone  is  used.  Vanillin  is  made  syn- 
thetically by  oxidizing  either  coniferin  or  eugenol.  by  treating  guaiacol 
with  chloroform  in  the  presence  of  an  alkali,  and  by  other  methods. 
It  is  frequently  adulterated.  Some  of  the  substances  which  have  been 
detected  are  acetanilid,  boric  acid,  benzoic  acid,  sugar,  acetico-eugenol, 
and  coumarin. 

Official  Description. — It  occurs  in  fine,  white,  or  only  very  slightly  yellowish,  crystal- 
line needles. 

Odor,  Taste,  and  Reaction. — Odor  and  taste  of  vanilla.  Its  aqueous  solution  is  acid 
to  litmus  and  is  optically  inactive. 

Solubility.— One  Gm.  of  Vanillin  dissolves  in  100  mils  of  water  at  25"  C.  (77°  F.) ;  also 
in  16  mils  of  water  at  80°  C.  (176°  F.);  freely  soluble  in  alcohol,  glycerin,  chloroform, 
or  ether. 

Tests  for  Identity  and  Purity.— It  melts  between  80°  and  82°  C.  (170°  and  179.6°  F.). 

It  is  easily  dissolved  by  aqueous  solutions  of  the  alkali  hydroxides,  and  from  the  com- 
binations thus  formed  it  is  precipitated  at  once  by  the  addition  of  acids. 

An  aqueous  solution  of  Vanillin  gives  a  blue  color  with  ferric  chloride  T.S.;  if  the 
mixture  is  boiled,  the  blue  color  changes  to  brown,  and  on  cooling  a  white,  or  nearly 
white,  precipitate  of  dihydrodivanillin  separates. 

Vanillin  is  extracted  completely  from  its  solution  in  ether  by  shaking  with  a  saturated, 
aqueous  solution  of  sodium  bisulphite,  from  which  it  is  precipitated  by  the  addition  of 
sulphuric  acid. 

A  cold  aqueous  solution  of  Vanillin  gives,  on  the  addition  of  lead  acetate  T.S.,  a  white 
precipitate  of  a  lead  compound  of  vanillin,  soluble  in  hot  water. 

Incinerate  about  2  Gm.  of  Vanillin;  not  more  than  0.05  per  cent,  of  ash  remains. 

Acetanilid. — Warm  about  0.1  Gm.  of  Vanillin  with  a  concentrated  alcoholic  solution 
of  sodium  hydroxide,  add  a  drop  of  chloroform  and  again  warm;  the  odor  of  phenyi- 
isocyanide  is  not  perceptible. 

N.  F.  Preparations. — Elixir  Amygdala?  Compositum;  Elixir  Vanillini  Composi- 
tum  (from  Compound  Spirit);  Liquor  Ferri  Peptonatij  Liquor  Ferri  Peptonati  ot 
Mangani;  oleum   Pacini  Aromaticum;  Spirit  us  Vanillini  Compoaitus;  Trochisci 

Carbonis   Ligni;   Trochisci   Phenolphthaleini;  Trochisci   Quinime  Tannatis  ;   Tro- 
chisci  Santonini;  Trochisci  Santonini  Compositi. 

Uses. — Vanillin  is  used  as  a  flavoring  agent.  It  is  sometimes  given 
internally  for  dyspepsia  in  the  dose  of  one-half  to  one  grain  (0.03  to 
0.65  Gm.). 

COUMARINUM.    N.  F.     Coumarin 
[Coumar.] 

Thr-  anhydride  [( ',11 ,  <  I  [  ),<  )C()  =  1 16.05]  of  ortho-oxycinnamir  acid, 
occurringnaturallyin  Tonka,  Melilot  and  other  plants,  or  prepared 
synthetically. 

Official  Description. — It  occurs  in  colorless,  prismatic  crystals. 

Odor  and  Taste. — Characteristic,  fragrant  odor  and  a  bitter,  aromatic  and  burning 
taste. 
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Solubility. — Sparingly  soluble  in  cold  water,  more  readily  soluble  in  hot  water,  freely 
6olul)le  in  alcohol,  ether,  or  chloroform;  also  soluble  in  fixed  or  volatile  oils. 

Tests  for  Identity  and  Purity.— When  heated  to  between  G7°  and  G8°  C.  (152.6°  and 
154.4°  F.)  it  melts,  and  at  about  100°  C.  (212°  F.)  it  commences  to  sublime;  at  from 
290°  to  291°  C.  (554°-555.8°  F.)  it  boils  without  decomposition. 

Coumarin  dissolves  in  solution  of  sod  um  or  potassium  hydroxide,  producing  a  yel- 
low color  and  forming  sodium  or  potassium  coumarate,  from  which  carbon  dioxide  pre- 
cipitates the  Coumarin.  Coumarin  is  precipitated  in  colorless  needles  on  the  addition 
of  hydrochloric  acid  to  its  hot  concentrated  sodium  or  potassium  hydroxide  solution. 

A  saturated  aqueous  solution-of  Coumarin  forms  a  precipitate  upon  the  addition  of 
iodine  T.S.  The  precipitate  is  at  first  brown  and  flocculent  and  afterwards,  on  shaking, 
clots  together,  forming  a  dark  green  curdy  mass  and  leaving  the  liquid  clear  (distinction 
from  vanillin). 

Coumarin  is  not  extracted  from  its  solution  in  ether  by  ammonia  water  (distinction 
from  vanillin). 

Acetanilid. — Warm  0.1  Gm.  of  Coumarin  with  1  mil  of  an  alcoholic  solution  of  sodium 
hydroxide  (1  in  4),  add  a  few  drops  of  chloroform  and  again  warm;  the  mixture  does 
not  possess  the  disagreeable  odor  of  phenyl-isocyanide. 

N.  F.  Preparations. — Iodoformum  Aromatisatum;   Oleum   Ricini   Aromaticum. 

Uses. — As  a  flavor,  fixative,  and  perfume,  having  the  odor  of  new- 
mown  hay. 

OLEUM  CAJUPUTI.  U.  S.     Oil  of  Cajuput 
[01.   Cajup. — Cajuput  Oil  Oil  of  Cajeput] 

A  volatile  oil  distilled  from  the  fresh  leaves  and  twigs  of  several  varie- 
ties of  Melaleuca  Leucadendron  Linne,  especially  the  var.  Cajuputi 
Roxburgh  and  the  var.  minor  Smith  (Fam.  Myrtacece).  Preserve  it  in 
well-stoppered,  amber-colored  bottles,  in  a  cool  place. 

This  aromatic  oil  has  a  penetrating  odor,  analogous  to  that  of  car- 
damom, and  a  warm,  pungent  taste.  Its  chief  constituent  has  the  for- 
mula CioHisO,  and  by  repeated  distillation  over  phosphoric  oxide  the 
hydrocarbon,  Ci0Hi6,  called  cajuputene,  can  be  obtained.  The  oil  is, 
therefore,  said  to  contain  cajuputene  hydrate,  or  cajuputol.  The  iden- 
tity of  cajuputol  with  cineol  and  eucalyptol  from  Eucalyptus  Globidus 
in  both  chemical  and  physical  properties  has  been  established.  It 
boils  at  175°  C.  (347°  F.).  A  second  constituent  of  the  formula  Ci0 
Hi80  is  the  solid  terpineol,  which  is  present  both  in  the  free  state  and 
as  acetic  ester.  A  small  amount  of  l-pinene  and  traces  of  aldehydes 
have  been  found,  including  valeraldehyde  and  benzaldehyde.  "When 
oil  of  cajuput  is  distilled,  a  light,  colorless  liquid  first  comes  over,  and 
afterwards  a  green  and  denser  one.  The  green  color  has  been  ascribed 
to  a  salt  of  copper  derived  from  the  vessels  in  which  the  distillation 
is  performed,  and  various  investigators  have  found  traces  of  copper 
present  in  it.  Others,  again,  have  carefully  tested  the  green  oil  and 
proved  its  absence.  A  fair  inference  is  that  the  oil  of  cajuput  is  natu- 
rally green,  but  that  as  found  in  commerce  it  sometimes  contains 
copper,  either  accidentally  present,  or  added  with  a  view  of  imitating 
or  maintaining  the  fine  color  of  the  oil. 

Official  Description. — A  colorless  or  yellowish  liquid. 

Odor  and  Taste. — It  has  a  peculiar,  agreeable,  distinctly  camphoraceous  odor,  and 
an  aromatic,  slightly  bitter  taste. 

Solubility. — Soluble  in  1  volume  of  80  per  cent,  alcohol. 

Specific  Gravity.— 0.91 2  to  0.925  at  25*  C.  (77°  F.I. 

Tests  for  Identity  and  Purity. — Its  optical  rotation  does  not  exceed  -4°  in  a  100- 
mm.  tube  at  25°  C.  (77°  F.)  (sec  V.  S.  P.,  Teal  No.  21,  Chapter  I  All 

Heavy  Metals. — It  does  not  respond  to  the  Test  for  heavy  metals  in  volatile  oils  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

N.  F.  Preparation. — Linimentum  Tiglii. 
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Uses. — Oil  of  cajuput  is  a  stimulant,  and  is  given  in  closes  of  eight 
minims  (0.5  mil). 

EUCALYPTUS.  U.  S.      Eucalyptus 

[Eucalypt. — Blue  Gum  Leaves] 

The  dried  leaves  of  Eucalyptus  Globulus  Labillardiere  (Fam.  Myrta- 
cece),  collected  from  the  older  parts  of  the  tree,  without  the  presence 
or  admixture  of  more  than  3  per  cent,  of  the  stems,  fruits  or  other 
foreign  matter. 

Official  Description. — Laminae  lanceolately  scythe-shaped,  from  8  to  30  cm.  in  length 
and  from  2  to  7.5  cm.  in  breadth;  summits  when  present  acute  or  acuminate;  bases 
unequal,  obtuse  or  more  or  less  rounded  and  connected  with  a  twisted  petiole  from  5  to 
35  mm.  in  length;  margins  slightly  uneven,  revolute;  coriaceous;  both  surfaces  varying 
from  pale  yellowish-green  to  grayish-green  and  more  or  less  glaucous,  glabrous,  glandu- 
lar-punctate and  with  numerous  small,  circular,  brown  dots  of  cork;  veins  of  the  first 
order  anastomosing  with  each  other  and  forming  a  line  nearly  parallel  with  the  margin. 

Odor  and  Taste. — Odor  slightly  aromatic;  taste  aromatic,  bitter,  and  cooling. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Eucalyptus  show 
the  upper  and  lower  surfaces  with  nearly  similar  cells,  the  outer  walls  being  strongly 
cuticularizcd;  stomata  occur  on  both  surfaces,  a  region  of  palisade  cells  piade  up  of  from 
3  to  4  rows  of  cells  occurring  beneath  each  surface;  among  the  palisade  cells  occur  large 
oil-secretion  reservoirs,  with  a  yellowish  or  orange  colored  oily  content;  calcium  oxalate 
crystals  in  cells  of  the  loose  mesophyll  in  the  form  of  rosette  aggregates  or  monoclinio 
prisms  varying  from  0.015  to  0.025  mm.  in  diameter.  At  the  periphery  of  the  fibro- 
vascular  bundles  of  the  midrib  and  petiole  occurs  a  more  or  less  interrupted  circle  of 
small  groups  of  slightly  ligoified  bast-fibers. 

U.  S.  P.  Preparation. — Fluidextractum  Eucalypti. 

The  virtues  of  eucalyptus  leaves  depend  upon  a  volatile  oil  which 
should  contain  about  70  per  cent,  of  eucalyptol.  There  are  also  pres- 
ent resin,  tannin,  chlorophyll,  fatty  acid,  etc. 

Uses. — The  leaves  are  used  as  a  stimulant,  febrifuge,  or  astringent. 
Dose,  thirty  grains  (2  Gm.). 

OLEUM   EUCALYPTI.  U.S.      Oil  of   Eucalyptus 
[OI.  Eucalypt. — Eucalyptus  Oil] 

A  volatile  oil  distilled  from  the  fresh  loaves  of  Eucalyptus  Globulus 
Labillardiere  (Fam.  Myrtacecc)  or  from  some  other  species  of  Eucalyptus 
and  yielding  not  less  than  70  per  cent.,  by  volume,  of  eucalyptol  (cineol) 
K'inTIi80  =  154.14].  Preserve  it  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

The  oil  from  eucalyptus  globulus  contains  pincne,  Ci0Hi6,  and 
eucalyptol  (or  cineol),  Ci0Hi8O,  also  several  of  the  aldehydes  of  the 
fatty'  series,  notably  valeraldehyde,  and  probably  butyraldehyde  and 
caprondldehyde.  The  most  valuable  portion  of  the  oil  consists  of 
eucalyptol.  which  IS  very  soluble  in  alcohol.  The  proportion  of  euca- 
lyptol is  recognized  as  a  useful  test  for  the  quality  of  the  oil  (see  official 
assay  below). 

Official  Description. — A  oolorlesfl  or  pale  yellow  liquid. 

odur  iinii  Taste.— Characteristic,  aromatic,  somewhat,  oamphoraceoua  odor,  and  a 

;  ' .  Spicy,  and  Cooling  ' 

Solubility. — Soluble  in  t  volumes  of  70  per  cent,  alcohol. 

Specific  (iravity.     0  906  to  0.926  al  26°  ( !.  (77°  F.). 

Testa  for  Identity  and  Parity*-  Other  Eucalyptus  Oils  Containing  Large  Amounts  nf 
PheUandrene. — Mix  2  mils  of  the  Oil  with  4  mils  of  glacial  acetic  acid  and  gradually  add  .'< 
mJDs  of  a  saturated  solution  of  sodium  nitrite  When  gently  stirred,  the  mixture  does 
not  form  crystals  of  phellandrene  nitrite. 
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Assay. — Measure  10  mils  of  the  Oil,  from  a  pipette,  into  a  round-bottom  glass  dish 
of  50  mils  capacity,  which  is  imbedded  in  finely  broken  ice.  Add  10  mile  of  arsenic  arid 
T.S.  and  stir  until  precipitation  is  complete.  Winn  the  mixture  ceases  to  congeal  fur- 
ther, allow  it  to  stand  for  ten  minutes  in  the  ice  bath.  (If  at  this  point  a  hard  mass  is 
formed,  add  5  mils  of  purified  petroleum  benzin,  and  mix  the  mass  well  before  proceed- 
ing with  the  assay.)  Then  transfer  it  immediately  to  a  hardened  filter  paper,  about  18.5 
cm.  in  diameter,  by  means  of  a  pliable  horn  spatula;  spread  it  evenly  over  the  surface 
of  the  paper  and  lay  a  second  hardened  filter  paper  over  the  top.  Wrap  several  thick- 
nesses of  absorbent  or  filter  paper  around  the  hardened  filters,  and  place  the  whole 
between  the  plates  of  a  press  and  bring  to  bear  all  the  pressure  possible  for  about  one 
minute.  Change  the  outside  absorbent  papers  arid  press  again,  repeating  the  opera- 
tion, if  necessary,  until  the  eucalyptol  arsenate  is  apparently  dry,  and  separates  readily 
when  touched  with  a  spatula.  The  pressing  is  not  complete  when  a  hard  mass  remains 
which  is  broken  up  with  difficulty;  and  usually  two  changes  of  filter  paper  are  required, 
pressing  each  time  for  about  two  minutes;  if  left  too  long  in  the  press  the  compound  may 
decompose.  Now,  transfer  the  compound  completely  by  means  of  the  horn  spatula  to 
a  glass  funnel  inserted  into  a  100-mil  cassia  flask  with  a  neck  graduated  to  10  mils  into 
tenths.  Wash  the  last  portions  of  the  precipitate  into  the  flask  with  a  stream  of  hot 
distilled  water  from  a  wash  bottle,  assisting  the  disintegration  with  a  glass  rod,  place 
the  flask  in  boiling  water  and  rotate  it  until  the  compound  is  thoroughly  broken  up. 
Then  add  enough  distilled  water  to  cause  the  eucalyptol  to  rise  into  the  neck  of  the 
flask,  cool  it  to  room  temperature  and  read  its  volume.  This  volume,  multiplied  by  10, 
shows  the  percentage  of  eucalyptol  (cineol)  in  the  Oil. 

Uses. — Oil  of  eucalyptus  is  used  as  a  stimulant  in  doses  of  eight 
minims  (0.5  mil).     Eucalyptol  is  frequently  preferred  to  it  (see  below). 


EUCALYPTOL.  U.S.     Eucalyptol 
[Cineol] 

An  organic  compound  [Ci0Hi8O  =  154.14]  obtained  from  the  volatile 
oil  of  Eucalyptus  Globulus  Labillardiere  (Fam.  Mijrtacece)  and  from 
other  sources.  Preserve  it  in  well-closed  containers,  in  a  cool  place, 
protected  from  light. 

Preparation. — Eucalyptol  may  be  obtained  from  many  volatile  oils, 
and  chemists  prefer  to  call  it  cineol.  It  may  be  separated  from  the 
purified  volatile  oils  by  taking  advantage  of  its  property  of  i  forming 
crystals  when  subjected  to  a  low  temperature  (-1°  C.;  30.2°  F.) 

Official  Description. — A  colorless  liquid. 

Odor  and  Taste. — Characteristic,  aromatic  and  distinctly  camphoraceous  odor,  and 
a  pungent,  spicy  taste;  it  produces  a  cooling  sensation  in  the  mouth. 

Solubility. — Very  slightly  soluble  in  water,  misciblc  with  alcohol,  chloroform,  ether, 
glacial  acetic  acid,  or  fixed  or  volatile  oils. 

Specific  Gravity.— 0.921  to  0.923  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— It  boils  between  174°  and  177°  C.  (345.2°  and350.G°  F.). 

Congealing  point:    not  below  0°  C.  (32°  F.). 

Eucalyptol  is  optically  inactive  (distinction  from  oil  of  eucalyptus  and  many  other 
volatile  oils.) 

Place  1  mil  of  Eucalyptol  in  a  freezing  mixture  and  gradually  add  to  it  an  equal  vol- 
ume of  phosphoric  acid;  a  solid,  white,  crystalline  mass  of  einenl-phosphoric  acid  results, 
and  if  warm  water  is  then  added,  the  Eucalyptol  separates. 

Saponifiahlc  Oils. — Shake  5  mils  of  Eucalyptol  with  o  mils  of  sodium  hydroxide  T.S.; 
the  volume  of  the  Eucalyptol  is  not  diminished. 

Phenols. — Its  alcoholic  solution  (1  in  10)  is  neutral  to  moistened  litmus  paper,  and, 
on  adding  a  drop  of  ferric  chloride  T.S.  to  5  mils  of  this  solution,  no  brown  or  violet 
color  is  produced. 

N.  F.  Preparations. — Liquor  Antisepticus;  Liquor  Antisepticus  Alkalinus;  Liquor 
Pcpsini  Antisepticus;  Nebula  Aroinatica;  Nebula  Eucalyptolis;  Nebula  Mentholifl 
Composita;  Pctroxolinum  Eucalyptolis;  Petroxolinum  lodoformi;  Petraxolinum 
Sulphuratum  Compositum;  Purvis  Antisepticus. 

Uses. — Eucalyptol  is  used  in  the  N.  F.  antiseptic  solutions, and  is  a 
stimulant  and  antiseptic.    Dose,  five  minims  (0.3  mil). 
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Official    Products  from  the  Myristicaceae 

MYRISTICA.  U.S.     Myristlca 

[  Myrist. — Nutmeg] 

The  ripe  seeds  of  Myristica  fragrans  Houttuyn  (Fam.  Myristicacece) , 
deprived  of  the  arilli  and  seed-coats.  Preserve  the  kernels  in  tightly 
closed  containers,  adding  a  few  drops  of  carbon  tetrachloride  or  chloro- 
form from  time  to  time  to  prevent  attack  by  insects.  Reject  broken 
or  wormy  kernels. 

Official  Description. — Ovoid  or  ellipsoidal,  from  20  to  30  mm.  in  length  and  about 
20  mm.  in  thickness;  externally  light  brown  to  dark  brown,  reticulately  furrowed,  the 
broad  end  with  a  large,  circular,  upraised  scar  from  which  arises  a  furrow  extending  to 
the  chalaza;  easily  cut,  the  surface  having  a  waxy  luster  and  mottled  by  reason  of  the 
light  brown  perisperm  penetrating  into  the  yellowish-brown  endosperm;  a  longitudinal 
section  through  the  endosperm  above  the  large  scar  shows  a  small,  irregular  cavity  with 
the  more  or  less  shrunken  remains  of  the  embryo,  and  usually  containing  a  growth  of 
mold. 

Odor  and  Taste. — Odor  and  taste  agreeably  aromatic. 

Tests  for  Identity  and  Purity. — The  powder  is  dark  reddish-brown;  consisting  of 
irregular,  yellowish-brown  or  brownish-black  fragments;  fragments  of  perisperm  yel- 
lowish-brown with  large,  circular  or  elliptical  oil  reservoirs  containing  a  volatile  oil, 
small,  thin-walled  parenchyma  cells,  and  occasional  spiral  tracheae;  parenchyma  cells 
of  endosperm  more  or  less  polygonal  and  filled  with  starch  grains  and  aleurone  grains; 
starch  grains  single  or  compound,  the  individual  grains  being  spherical,  plano-convex 
or  polygonal,  from  0.003  to  0.02  mm.  in  diameter  and  colored  blue  with  iodine  T.S. 
(distinction  from  starch  grains  in  mace,  which  are  colored  yellowish-red) ;  mounts  in 
hydrated  chloral  T.S.  show  numerous  globules  of  a  fixed  oil  which  later  may  separate 
in  the  form  of  rod-like  crystals;  mounts  in  fixed  oil  show  the  separation  of  spheroidal 
aggregates  of  crystals  which  polarize  light  strongly.  The  powder  made  from  "limed" 
nutmegs  shows  under  the  microscope,  upon  the  addition  of  water  containing  25  per  cent, 
of  sulphuric  acid,  the  immediate  separation  of  crystals  of  calcium  sulphate  in  the  form 
of  small  needles  or  short  rods  which  do  not  polarize  light. 

Myristica  yields  not  more  than  5  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Fluidextractum  Aromaticum  (from  Aromatic  Powder); 
Pulvis  Aromaticus;  Tinctura  Lavandulae  Composita;  Tinctura  Ilhei  Composita; 
Trochisci  Sodii  Bicarbonatis. 

N.  F.  Preparations. — Acetum  Opii;  Cordiale  Rubi  Fructus;  Pulvis  Crctac  Com- 
positus;  Syrupus  Senna3  Aromaticus. 

Uses. — This  Valuable  spice  owes  its  activity  to  the  presence  of  an 
oxygenated  volatile  oil.  Nutmeg  contains  about  25  per  cent,  of  fixed 
oil,  with  proteids,  starch,  etc.  It  is  used  as  a  stimulating  aromatic 
and  flavor.     Dose,  eight  grains  (0.5  Gm.). 


OLEUM  MYRISTIC/E.  U.  S.     Oil  of  Myristica 
[01.   Myrist. — Myristica  Oil    Oil  of  Nutmeg  J 

A  volatile  oil  distilled  from  the  kernel  of  the  ripe  seed  of  Myristica 
fragrans  Houttuyn  (Fam.  Myristicacece).  Preserve  it  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  oil  consists  chiefly  of  pinene,  with  probably  some  dipentene, 
also  myristicol,  Ci0Hi6O  and  myristicin,  CnHi20,  linalool,  borneols, 
terpineol,  geraniol,  eugenol,  and  a  number  of  organic  acids. 

Expressed  oil  of  nutmeg,  or  oil  of  »mc<\  is  made  by  expressing  nut- 
megs   between    hot    plates,    or    ln:ieer:i  t  ilig    them    ill    carbon    disulphide, 

and  distilling  the  macerate.    It  has  been  identified  as  the  glyceride  <>f 

mvristic  acid,  CmHmOs,  and  had,  therefore,  the  formula  CsHB(Ci«Ha7 

02)3.     Besides  myriatin,  <>r  the  solid  fat,  there  is  present  about  an 
equal  amount  of  a  liquid  fat  containing  free  acid. 
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Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  nutmeg. 

Solubility. — Soluble  in  an  equal  volume  of  alcohol;  also  soluble  in  3  volumes  of  90 
per  cent,  alcohol. 

Specific  Gravity.—  0.859  to  0.924  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from  +12°  to  +30°  in  a 
100-mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Evaporate  3  Gm.  of  the  Oil  on  a  water  bath;  not  more  than  0.06  Gm.  of  residue  re- 
mains. 

U.  S.  P.  Preparation — Spiritus  Ammoniac  Aromaticus. 

N.  F.  Preparations.— Elixir  Glycyrrhiza:  Aromaticum;  Elixir  Pepsini  et  Rennini 
Compositum;  Mistura  Oleo-Balsamica. 

Uses. — It  is  used  in  aromatic  spirit  of  ammonia.  This  oil  is  very 
difficult  to  keep  and  even  if  slightly  terebinthinate  is  unfit  for  flavor- 
ing purposes.     Dose,  three  minims  (0.2  mil). 


MACIS.   N.  F.     Mace 

The  arillode  of  the  seed  of  Myristica  fragrans  Houttuyn  (Fam. 
Myristicacece) . 

It  contains  from  7  to  9  per  cent,  of  a  volatile  oil  which  consists 
chiefly  of  yinene  with  some  myristicin,  C12Hi403. 

Official  Description. — In  narrow  bands,  25  mm.  or  more  in  length,  somewhat  branched 
and  lobed  above,  united  into  broader  bands  below;  yellowish  to  brownish-orange,  and 
oily. 

Odor  and  Taste. — Odor  fragrant;  taste  warm  and  aromatic. 

Tests  for  Identity  and  Purity. — The  powder  is  orange-buff  to  orange-brown.  Mounted 
in  water  and  examined  microscopically,  the  powder  exhibits  elongated  epidermal  cells; 
parenchyma  containing  very  small  amylodextrin  granules,  which  are  colored  red-brown 
by  iodine  T.S. ;  large  oil  cells,  the  contents  of  which  are  not  greatly  changed  in  color  on 
the  addition  of  alkali. 

Powdered  false  Mace  or  Bombay  Mace  is  yellow-brown  to  deep-brown  in  color  and 
deficient  in  odor  and  taste.  When  mounted  in  water  and  examined  microscopically  it 
exhibits  flattened,  thick-walled  epidermal  cells  and  oil  cells  much  more  numerous  than 
in  true  Mace  and  containing  an  orange-red  resinous  substance  which  is  dissolved  by 
alkalies,  forming  a  blood-red  liquid. 

Moisten  Mace  with  hydrochloric  acid;  no  greenish  color  is  produced  (difference  from 
and  absence  of  the  arillode  of  Myristica  Malabarica  Lamarck  or  Bombay  Mace). 

Add  potassium  chromate  T.S.  to  an  alcoholic  tincture  of  Mace  (1  in  10);  the  precipi- 
tate formed  is  yellow  and  does  not  change  to  red  on  standing,  nor  does  the  solution 
develop  a  red  coloration  (difference  from  and  absence  of  Bombay  Mace). 

Saturate  a  piece  of  filter  paper  with  an  alcoholic  tincture  of  Mace  (1  in  10),  and  add 
one  drop  of  potassium  hydroxide  T.S.;  no  blood-red  coloration  is  produced  (difference 
from  and  absence  of  Bombay  Mace). 

Mace  yields  not  less  than  8  per  cent,  of  volatile  ether  extract,  and  not  less  than  20 
per  cent,  nor  more  than  30  per  cent,  of  non-volatile  ether  extract. 

Mace  yields  not  more  than  3  per  cent,  of  ash,  which  is  almost  completely  soluble  in 
hydrochloric  acid. 

N.  F.  Preparation. — Elixir  Rubi  Compositum. 

Uses. — Used  as  a  flavor  and  aromatic;  dose,  eight  grains  (0.5  Cm.). 


Official  Products  from  the  Lauraceae 

SASSAFRAS.   U.  S.     Sassafras 

[Sassaf.] 

The  bark  of  the  root  of  Sassafras  variifolium  (Salisbury)  O.  Kuntze 
(F:im.  Lauracece),  without  the  presence  or  admixture  of  more  than  2 
per  cent,  of  adhering  wood,  collected  in  the  early  spring  or  autumn, 
deprived  of  the  outer  corky  layer  and  dried. 
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Official  Description. — In  irregularly  transversely  curved  or  quilled  pieces,  from  1  to 
15  cm.  in  length  and  from  1  to  4  mm.  in  thickness;  outer  surface  orange-brown,  nearly 
smooth  and  marked  with  more  or  less  irregular  ridges;  inner  surface  light  to  dark  red- 
dish-brown, obscurely  short-striate;  fracture  short  with  a  thin  reddish-brown  corky 
layer  and  a  yellowish-white  inner  bark. 

Odor  and  Taste. — Odor  aromatic;  taste  slightly  mucilaginous,  astringent,  aromatic 
and  somewhat  pungent. 

Tests  for  Identity  and  Purity. — The  powder  is  light  reddish-brown;  when  examined 
under  the  microscope  it  exhibits  numerous  starch  grains  and  prominent,  characteristic 
bast-fibers;  starch  grains  either  single  or  2-  to  4-compound,  the  individual  grains  being 
more  or  less  spherical  or  polygonal  and  frequently  with  a  distinct  cleft,  from  0.003  to 
0.02  mm.  in  diameter,  some  of  the  swollen  or  altered  grains  attaining  a  diameter  of  0.03 
mm.;  bast-fibers  spindle-shaped,  occasionally  very  irregular  in  outline,  with  sharply 
pointed  ends,  from  0.15  to  0.4  mm.  in  length,  about  0.025  mm.  in  diameter,  and  with 
very  thick,  strongly  lignified  walls,  the  lamina  being  frequently  nearly  obliterated;  par- 
enchyma cells  containing  either  starch  grains  or  irregular  yellowish-red  masses  of  tannin 
and  becoming  bluish-black  upon  the  addition  of  ferric  chloride  T.S. ;  fragments  of  wood 
few,  with  large,  thin-walled  trachea?  marked  by  simple  pores  and  associated  with  rather 
thin-walled  wood-fibers. 

Sassafras  yields  not  more  than  30  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Sarsaparillso  Compositum. 
N.  F.  Preparations. — Decoctum  Sarsaparilke  Compositum;  Syrupus  Pini  Strobi 
Compositus;  Syrupus  Pini  Strobi  Compositus  cum  Morphina. 

This  well  known  bark  contains  volatile  oil  (safrol),  sassafrid,  tannin, 
starch,  resin,  etc. 

Uses. — It  is  principally  used  on  account  of  its  aromatic  oil,  largely 
in  domestic  practice,  and  as  an  addition  to  proprietary  medicines 
for  the  purpose  of  covering  the  taste  of  disagreeable  substances. 
Dose,  two  and  one-half  drachms  (10  Gm.). 


OLEUM  SASSAFRAS.  U.  S.     Oil  of  Sassafras 
[01.   Sassaf. — Sassafras  Oil] 

A  volatile  oil  distilled  from  the  root  of  Sassafras  variifolium  (Salis- 
bury) O.  Kuntze  (Fam.  Lauracece).  Preserve  it  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  oil  was  formerly  largely  produced  in  New  Jersey  and  Mary- 
land from  the  wood  and  bark  of  the  sassafras;  the  yield  is  about  2  per 
cent.  It  consists  of  a  terpcne,  Ci0H16  (safrene),  and  an  oxygenated 
portion,  Ci0H1002.  Safrol,  which  was  official  in  the  U.  S.  P.  VIII, 
is  the  methylene  ether  of  allyl  pyrocatechol  and  is  made  on  a  large 
scale  by  chilling  the  oils  of  camphor  and  sassafras,  and  also  some  other 
oils;  the  crystals  are  separated,  and  allowed  to  melt,  forming  liquid 
safrol.  It  has  also  been  made  synthetically.  It  is  a  colorless  or  faintly 
yellow  liquid  of  a  sassafras-like  odor.  Specific  gravity,  1.098  to  1.100 
at  2o°  C.  (77°  F.).  It  is  soluble  in  about  an  equal  volume  of  strong 
alcohol,  and  in  about  30  parts  of  70  per  cent,  alcohol.  Miscible  in  all 
proportions  with  ether  and  chloroform.  Boiling  point:  about  '2'X]°  C. 
(451.4°  P.);  optically  inactive.  On  cooling  to  -20°  C.  (-4°  F.)  or 
below,  it  solidifies  to  a  mass  of  crystals,  which  do  not  melt  below  11° 
C.  (61.8°  V.).  It  is  used  for  scenting  soaps  and  as  a  substitute  for  oil 
of  Baasafrae. 

The  oil  is  officially  described  as  follows  : 

official  Inscription.  —  A  yellow  or  reddiBh-yellow  liquid 
Odor  ;md  l  ;istc-  -Characteristic  odor  and  taste  of  .^.'issufraa. 

Solubility. — Soluble  in  -  volumes  <>f  90  per  cent,  alcohol,  forming  a  solution  neutral  to 
litmus 

Specific  Qravity — 1.0G5  to  1.077  at  25°  C.  (77°  F.). 
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Tests  for  Identity  and  Purity. — The  optical  I  otation  varies  from  +3°  to  +4°  in  a  100- 
mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXU). 

U.  S.  P.  Preparations. — Syrupus  Sarsaparillae  Compositus;  Trochisci  Cubebae; 
Linimentum  Tiglii  Compositum. 

N.  F.  Preparations. — Mistura  Opii  et  Sassafras;  Syrupus  Eriodictyi  Aromaticus; 
Syrupus  Morphina>  et  Acacia;;  Syrupus  Pini  Strobi  Compositus;  Syrupus  Pini  Strobi 
Compositus  cum  Morpbina. 

Uses. — Oil  of  sassafras  is  largely  used  as  a  flavoring  agent  by  con- 
fectioners. The  official  preparations  are  given  above.  It  may  be 
given  in  the  dose  of  three  minims  (0.2  mil). 


Official  Products  from  the  Betulaceae 

METHYLIS  SALICYLAS.  U.  S.     Methyl  Salicylate 

[Methyl.   Salicyl. — Oleum  Gaultherle,  U.  S.  P.  VIII     Oil  of  Wintergreen 
Oleum  BetuluE,  U.  S.  P.  VIII     Oil  of  Sweet  Birch     Oil  of  Teaberry] 

It  contains  not  less  than  98  per  cent,  of  CH3C7H5O3  (152.06).  It  is 
produced  synthetically  or  is  obtained  by  distillation  from  Gaultheria 
procumbens  Linne  (Fam.  Ericacece)  or  from  Betula  lenta  Linne  (Fam. 
Betulaceoe).  The  label  must  indicate  whether  the  methyl  salicylate  has 
been  synthetically  made  or  distilled  from  either  of  the  above  mentioned 
plants.  Preserve  it  in  well-stoppered,  amber-colored  bottles,  in  a  cool 
place,  protected  from  light. 

Preparation.— In  the  U.  S.  P.  IX,  Oil  of  Gaultheria,  Oil  of  Betula, 
and  Methyl  Salicylate  were  combined  under  the  latter  title,  as  it  is 
difficult  to  distinguish  between  them  chemically  and  practically  the 
same  tests  apply  to  all.  The  most  important  differences  in  the  tests 
are  found  in  the  specific  gravities  and  optical  rotation.  The  U.  S.  P. 
directs  that  the  label  shall  indicate  the  source  of  the  product  and 
whether  synthetic  or  natural.  Methyl  Salicylate  is  found  naturally 
in  the  oils  of  gaultheria  and  betula  and  in  many  other  plants,  but  the 
product  found  in  commerce  is  usually  made  by  distilling  salicylic  acid 
or  a  salicylate  with  methyl  alcohol  and  strong  sulphuric  acid. 

Official  Description. — A  colorless,  yellowish  or  reddish  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  and  taste  of  gaultheria.  The  alco- 
holic solution  is  neutral  or  slightly  acid  to  moistened  litmus  paper. 

Solubility. — Sparingly  soluble  in  water;  miscible  with  alcohol  and  glacial  acetic  acid. 
It  is  soluble  in  6  volumes  of  70  per  cent,  alcohol  at  25°  C.  (77° F.)  with  not  more  than 
a  slight  cloudiness. 

Specific  Gravity.— At  25°  C.  (77°  F.):  synthetic,  1.1S0  to  1.1S5;  when  from  sweet 
birch  or  gaultheria,  1.172  to  1.182. 

Tests  for  Identity  and  Purity.— It  boils  between21S°and221°C.  (424.4°  and429.8°F.). 

Synthetic  Methyl  Salicylate,  or  that  from  sweet  birch,  is  optically  inactive;  when 
obtained  from  gaultheria,  it  is  slightly  laevorotatory,  not  exceeding -1.5°  in  a  100-mm. 
tube  at  25°  C.  (77°  P.). 

A  deep  violet  color  is  produced  by  shaking  a  drop  of  Methyl  Salicylate  with  about 
6  mils  of  distilled  water  and  adding  a  drop  of  ferric  chloride  T.8. 

Other  Volatile  Oils  or  Petroleum  Products. — Add  10 mils  of  potassium  hydroxide  T  S.  to 
1  mil  of  Methyl  Salicylate,  contained  in  a  capacious  test  tube,  and  agitate  the  mixture. 
A  clear,  or  slightly  cloudy,  colorless  or  faintly  yellowish  solution  results  without  the 
separation  of  any  oily  drops  either  on  the  surface  or  at  the  bottom  of  the  liquid. 

Heavy  Metals. — It  does  not  respond  to  the  Test  for  heavy  metals  in  volatile  oils  (see 
U.  S.  P.,  Test  No.  3,  Chapter  I. XII). 

Assay. — Introduce  about  2  mils  of  Methyl  Salicylate  into  a  tared  flask,  note  the 
exact  weight,  add  50  mils  of  half-normal  alooholio  potassium  hydroxide  VS..  connect 
the  flask  with  a  reflux  condenser  and  heat  the  mixture  on  a  water  bath  during  two  hours. 
Then  add  a  few  drops  of  phetiolpht  halein  T.S.  and  titrate  the  BXOess  of  alkali  with  half- 
normal  hydrochloric  acid  V.S.  It  shows  not  less  than  US  per  cent,  of  CIl3(-'7H5(-)3- 
73 
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Each  mil  of  half-normal  alcoholic  potassium  hydroxide  V.S.  consumed  corresponds  to 
0.07603  Gm.  of  (JH3C7H5O3.  Each  gramme  of  Methyl  Salicylate  corresponds  to  not 
less  than  12.9  mils  of  half-normal  alcoholic  potassium  hydroxide  V.S. 

U.  S.  P.  Preparations. — Emulsum  Olei  Morrhuse;  Fluidextractum  Cascarse  Sag- 
radae  Aroniaticuin;  Syrupus  Sarsaparilla?  Compositus. 

N.  F.  Preparations. — Cataplasms  Kaolini;  Inunctum  Mentholis  Compositum; 
Liquor  Antisepticus;  Liquor  Antisepticus  Alkalinus;  Liquor  Ferri  Salicylatis; 
Liquor  Pepsini  Antisepticus;  Nebula  Aromatica;  Nebula  Mentholis  Composita; 
Petroxolinum  Methylis  Salicylatis;  Syrupus  Senna?  Compositus;  Trochisci  Ulmi. 

Uses. — Methyl  salicylate  is  used  in  place  of  salicylic  acid  in  rheu- 
matism, neuralgia,  and  kindred  diseases.  The  synthetic  product  has 
largely  replaced  the  natural  oils,  and  by  many  is  believed  to  be  iden- 
tical in  its  medical  properties.  As  a  flavoring  agent  it  is  equal  in  every 
respect  to  oil  of  wintergreen  or  oil  of  sweet  birch.  Care  must  be  taken 
to  select  a  product  conforming  to  the  official  tests.  Dose,  fifteen 
minims  (1  mil). 

OLEUM  BETUL^E  EMPYREUMATICUM  RECTIFICATUM.  N.  F.     Rec- 
tified Oil  of  Birch  Tar 

[01.  Bet.  Empyr.  Rect. — Rectified  Empyroligneous  Oil  of  Birch    Oleum 
Rtjsci  Rectificatum] 

The  pyroligneous  oil  obtained  by  the  dry  distillation  of  the  bark  and 
wood  of  Betula  alba  Linne  (Fam.  Betulaceoe),  rectified  by  steam  dis- 
tillation. 

It  contains  guaiacol,  cresol,  and  pyrocatechol. 

Official  Description. — A  limpid,  dark  brown  liquid. 

Odor  and  Taste. — A  penetrating,  empyreumatic  odor  resembling  that  of  Russian 
leather. 

Solubility. — It  yields  clear  solutions  with  3  volumes  of  dehydrated  alcohol,  and  with 
ether,  chloroform,  glacial  acetic  acid,  amyl  alcohol,  oil  of  turpentine,  benzene,  or  carbon 
disulphide.  When  mixed  with  3  volumes  of  alcohol  or  purified  petroleum  benzin,  the 
Bolution  is  not  more  than  slightly  turbid,  but  a  decided  turbidity  is  produced  when 
mixed  with  the  same  volume  of  methvl  alcohol. 

Specific  Gravity.— 0.886  to  0.950  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Warm  2  mils  of  the  Oil  with  10  milsof  distilled  water, 
agitate  and  allow  the  mixture  to  cool;  separate  and  filter  the  aqueous  liquid.  The  fil- 
trate is  colorless,  has  a  strong,  empyreumatic  odor  and  an  acid  reaction.  Add  two  drops 
of  potassium  dichromate  T.S.  to  4  mils  of  the  same  aqueous  filtrate;  it  produces  a  bright 
yellow  solution  which  soon  becomes  darker  and  turbid.  Add  one  drop  of  dilute  ferric 
chloride  solution  (1  in  100)  to  4  mils  of  the  filtrate;  it  produces  a  green  coloration  which 
changes  to  brown  and  becomes  turbid  (distinction  from  oil  of  cade). 

N.  F.  Preparation. — Unguentum  Resorcinolis  Compositum. 

Uses. — Similar  to  oil  of  cade,  being  used  externally  in  the  form  of 
an  ointment  for  eczema  and  other  skin  affections. 


Official  Products  from  the  Zingiberaceae 

CARDAMOMI  SEMEN.   U.  S.     Cardamom  Seed 
[Cardam.   Sem.     Cabpamomtjm,   U.S. P.  VIII     Cardamom) 

The  dried  seeds  of  Elcttaria  Cardamomum  White  et  Maton  (Fam. 
Zingiber aceoe) ,  recently  n -moved  from  the  capsules. 

Official  Description. —  Mostly  agglutinated  in  groups  of  from  2  to  7,  the  individual 
spfds.  oblong-ovoid  in  outline,  8-  or  irregularly  4-aided,  convex  on  the  dorsal  surface; 
strongly  longitudinally  grooved  on  one  side,  from  .'?  to  4  mm.  in  length;  externally  red- 
dish-gray-brown, coarsely  tuberculated,  and  with  more  or  less  adhering  portions  of  the 
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membranous  aril;  in  section  showing  a  thin  reddish-brown  seed-coat,  a  large  white  peri- 
sperm  and  a  central,  greenish  endosperm  enclosing  a  small  straight  embryo. 

Odor  and  Taste. — Odor  aromatic;  taste  aromatic,  pungent. 

Tests  for  Identity  and  Purity. — The-  powder  is  greenish-brown;  consisting  chiefly  of 
coarse,  angular  fragments  of  cells  of  the  reserve  layers  and  seed-coat;  cells  of  endosperm 
and  perisperm  filled  with  compound  starch  grains,  the  individual  grains  from  0.001  to 
0.004  mm.  in  diameter;  fragments  of  seed  with  dark  brown  stone  cells,  which  are  polyg- 
onal in  surface  view  and  about  0.02  mm.  in  diameter;  in  mounts  made  with  hydrated 
chloral  T.S.  single  prisms  or  crystals  in  rosette  aggregates  may  separate  in  the  cells  of 
the  endosperm  and  perisperm;  fragments  of  spiral  tracheae  with  accompanying  slightly 
lignified  bast-fibers  relatively  few. 

Cardamom  Seed  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Colocynthidis  Compositum;  Fluidextractum 
Aromaticum  (from  Aromatic  Powder);  Pulvis  Aromaticus;  Tinctura  Cardamomi; 
Tinctura  Cardamomi  Composita;  Tinctura  Gentianse  Composita;  Tinctura  Rhei. 

N.  F.  Preparations. — Pulvis  Cretze  Aromaticus;  Elixir  Gentiana*  Glycerinatum; 
Elixir  Taraxaci  Compositum;  Liquor  Strychninae  Acetatis;  Syrupus  Eriodictyi 
Aromaticus;  Tinctura  Aromatica;  Tinctura  Rhei  Dulcis;  Vinum  Rhei  Compositum 
(from  Tincture). 

Uses. — This  valuable  aromatic  is  imported  from  India.  The  seeds 
contain  5  per  cent,  of  an  oxygenated  volatile  oil,  of  the  sp.  gr.  0.943,  10 
percent,  of  fixed  oil,  starch,  mucilage,  etc.  Owing  to  the  presence  of 
the  fixed  oil,  the  seeds  are  very  difficult  to  powder  alone.  Hence  the 
practice  in  preparing  compound  powders  containing  cardamom  of 
mixing  the  other  ingredients  with  it,  so  that  they  may  absorb  the  oil. 
The  oil  of  cardamom  is  usually  made  by  percolation  with  ether,  and  is 
a  mixture  of  both  volatile  and  fixed  oils.  It  is  a  flavor,  aromatic, 
stomachic,  and  carminative.     Dose,  fifteen  grains  (1  Gm.). 


OLEUM  CARDAMOMI.   N.  F.     Oil  of  Cardamom 
[01.  Cardam.] 

A  volatile  oil  distilled  from  the  seeds  of  Elettaria  Cardamomum 
White  et  Maton  (Fam.  Zingiberaceoe).  Preserve  it  in  small,  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  colorless  or  very  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic,  aromatic,  penetrating  and  somewhat  camphora- 
ceous  odor  of  cardamom,  and  a  persistent,  pungent,  and  strongly  aromatic  taste. 

Solubility. — Soluble  in  alcohol  and  readily  soluble  in  four  volumes  of  70  per  cent, 
alcohol,  forming  a  clear  solution. 

Specific  Qravity.— 0.924  to  0.947  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  is  dextrorotatory,  the  angle  of  rotation  varying  from 

22°  to  +44°,  in  a  100-mm.  tube,  at  25°  C.  (77°  F.). 

N.  F.  Preparations. — Elixir  Cardamomi  Compositum  (from  Compound  Spirit) ; 
Elixir  Vanillini  Compositum  (from  Compound  Spirit);  Spiritus  Cardamomi  Com- 
positus;  Spiritus  Vanillini  Compositus. 


Uses. — It  is  used  as  a  flavor  and  perfume. 


ZINGIBER.  U.S.     Ginger 
[Zingib.] 


The  dried  rhizomes  of  Zingiber  officinale  Roscoe  (Fam.  Zingibcracece), 
the  outer  cortical  layers  of  which  are  often  either  partially  or  completely 
removed.  Preserve  it  in  tightly  closed  containers,  adding  a  few  drops 
of  chloroform  or  carbon  tetrachloride,  from  time  to  time,  to  prevent 
attack  by  insects. 
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Official  Descriptions. — Jamaica  Ginger. — Rhizomes  free  from  the  outer  corky  layers, 
in  horizontal,  laterally  compressed,  irregularly  branched  pieces,  from  4  to  16  cm.  in 
length;  and  from  4  to  20  mm.  in  thickness;  externally  light  brown,  longitudinally  striate, 
ends  of  the  branches  with  depressed  stem-scars;  fracture  short-fibrous,  mealy  and  resin- 
ous; internally  yellowish  to  light  brown,  cortex  thin,  endodermis  a  thin  yellow  layer 
enclosing  a  large  central  cylinder  with  numerous  groups  of  fibro-vascular  bundles  and 
yellowish  oil  cells;  odor  agreeably  aromatic;  taste  aromatic  and  pungent. 

African  Ginger. — Rhizomes  with  cork  partly  removed  on  the  flattened  sides,  the 
patches  without  cork  smooth  and  of  a  light  brown  color,  the  portions  with  cork  longi- 
tudinally or  reticulately  wrinkled  and  grayish-brown;  fracture  short  or  short-fibrous, 
internally  lemon-yellow  or  dark  bluish  with  yellowish  oil-secretion  cells  and  light  yel- 
low to  reddish-brown  resin  cells;  odor  strongly  aromatic;  taste  intensely  pungent. 

Calcutta  Ginger. — Rhizomes  resembling  the  African  Ginger,  the  branches  or  "fin- 
gers" being  somewhat  larger,  and  with  a  considerable  proportion  of  shriveled  pieces, 
externally  grayish-brown  or  grayish-blue;  fracture  short  and  mealy,  or  horny;  internally 
light  yellow  or  light  brownish-yellow  with  numerous  yellowish  oil  cells  and  yellowish 
brown  resin  cells;  odor  aromatic;  taste  starchy  and  strongly  pungent. 

Calicut  Ginger. — Rhizomes  resembling  African  Ginger,  more  of  the  periderm  being 
usually  removed;  externally  more  or  less  uniformly  light  brown;  fracture  short  or  short- 
fibrous,  and  mealy;  internally  light  yellow  or  brownish-yellow  with  numerous  yellow- 
ish oil  and  resin  cells;  odor  aromatic;  taste  very  pungent. 

Cochin  Ginger. — Rhizomes  with  most  of  the  corky  layer  removed  on  the  flattened 
sides;  externally  light  brown  to  grayish-yellow,  fracture  short  and  mealy;  internally 
yellowish-white  with  numerous  yellowish  oil  cells  and  brownish-red  or  blackish  resin 
cells;  odor  aromatic;  taste  pungent  but  not  so  persistent  as  in  the  African  variety. 

Japanese  Ginger. — Rhizome  somewhat  resembling  Cochin  Ginger  but  usually  with  a 
thin  coating  of  lime;  externally  nearly  smooth  or  slightly  wrinkled  and  of  a  whitish  color; 
fracture  short  and  very  mealy;  internally  varying  from  a  yellowish-white  to  light  brown 
and  with  numerous  brownish-red  resin  cells;  odor  aromatic;  taste  pungent. 

Tests  for  Identity  and  Purity. — Powdered  Ginger  is  light  yellow,  or  light  brown  to 
dark  brown;  under  the  microscope  it  exhibits  numerous  starch  grains  varying  greatly 
in  form  and  size  in  the  different  varieties,  being  nearly  spherical,  ovoid,  ellipsoidal  or 
pear-shaped  and  frequently  with  a  characteristic  beak,  usually  from  0.005  to  0.04  mm., 
occasionally  from  0.045  to  0.06  mm.  in  the  long  diameter;  Bclerenchymatous  fibers 
long,  thin-walled,  non-lignified,  with  oblique  pores  and  distinctly  undulate  on  one  side; 
oil-secretion  cells  with  suberized  walls  and  containing  a  light  yellowish  or  yellowish- 
brown,  oily  substance;  cork  cells  absent  in  the  Jamaica  variety. 

Introduce  4  Gm.  of  ground  Ginger  into  a  200-mil  flask,  fill  to  the  mark  with  distilled 
water,  and  agitate  at  half-hour  intervals  during  eight  hours.  Then  allow  the  mixture 
to  stand  for  sixteen  hours,  and  filter.  Evaporate  50  mils  of  the  filtrate,  representing 
1  Gm.  of  the  drug,  on  a  water  bath,  dry  to  constant  weight  at  100°  U.  (212°F.),  and 
weigh;  it  yields  not  less  than  8  per  cent,  of  residue. 

Ginger  yields  not  less  than  2  per  cent,  of  a  non-volatile  extract  soluble  in  ether  and 
not  less  than  4  per  cent,  of  an  extract  soluble  in  alcohol. 

Ginger  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Fluidextractum  Aromatieum  (from  Aromatic  Powder); 
Fluidextractum  Zingiberis;  Oleoreeina  Zingiberis;  Pulvis  Aromaticus;  Pulvis  Rhei 
Compositus;  Syrupus  Zingiberis   (from  Fluidextract) ;  Tinctura  Zingiberis. 

N.  F.  Preparations. — Klixir  Rubi  Compositum;  Pulvis  Aromaticus  Rubifariens; 
Pulvifl  Myrcue  Compositus;  Tinctura  Antipcriodiea;  Tinctura  Antipcriodiea  eine 
Aloe;  Tinctura  Aromatica. 

Uses.— This  well-known  and  largely  used  rhizome  owes  its  virtues 
to  about  4  per  cent,  of  volatile  oil,  having  the  composition  ('i0H16, 
and  therefore  a  terpene,  and  a  soft,  pungent,  aromatic  resin,  which  is 
soluble  in  alcohol  and  ether.  ( linger  is  used  as  a  stimulant  and  car- 
minative in  docs  of  fifteen  grains  (1  Gm.). 


ZEDOARIA.    N.  F.   Zedoary 
[Zedoar.] 

The  dried  rhizome  of  Curcuma  Zedoaria  (Bergius)  Roscoe  (Fam. 
Zingiberac*  a  <■ 

official  Description.     Usually  eul   into  transverse  rounded    sections,    twisted    and 

wrinkled,  fr<>m  l  to  4  cm.  in  diameter,  and  from  .r>  to  1<>  mm.  in  thickness;  externally 

h  brown,  hairy,  rough,  with  b  few  rool  Bears;  transverse  surface  i >.-il«-  reddish  to 

gray-brown;  a  distinct,  dark  circular  endodermis,  which  is  from  2  to  5  mm,  in  width, 


VOLATILE  OILS  1157 

separates  the  cortex;  the  stele  contains  numerous,  orange-colored  resin  cells  and  irregu- 
larly distributed,  lighter  colored  wood  bundles  which  are  fewer  in  the  cortex;  fracture 
short,  somewhat  mealy  and  waxy. 

Odor  and  Taste.— Odor  aromatic,  camphor-like;  taste  aromatic,  warm,  slightly  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  show  a  thick  cork,  a 
thin  epidermis  with  numerous  characteristic  hairs,  thick-walled,  one-  to  six-celled,  up 
to  1  mm.  in  length  and  often  thicker  in  the  middle  than  at  the  base;  the  parenchyma 
of  the  cortex  and  of  the  central  cylinder  rich  in  starch;  secretion  cells  isodiametric  with 
suberized  walls,  contents  colorless  or  yellowish;  the  endodermis  of  small,  thin-walled 
quadratic  cells,  the  fibro-vascular  bundles  collateral,  more  numerous  in  the  central 
cylinder  and  nearer  the  endodermis;  few  bast-fibers  in  the  cortex  and  no  crystal  cells. 

The  powder  contains  numerous  starch-grains  which  are  ovoid,  from  0.02  to  0.07  mm. 
in  length  and  from  0.007  to  0.03  mm.  in  thickness,  having  the  point  of  origin  of  growth 
in  the  smaller  end  of  the  grain;  numerous  characteristic,  thick-walled  hairs;  rich  in  paren- 
chyma; very  few  bast-fibers;  no  calcium  oxalate  crystals  or  stone  cells. 

Zedoary  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparations. — Pilulae  Antiperiodicae;  Pilulae  Antiperiodicae  sine  Aloe; 
Tinctura  Amara;  Tinctura  Antiperiodica;  Tinctura  Antiperiodiea  6ine  Aloe; 
Tinctura  Zedoariae  Amara. 

Uses. — It  is  a  stimulating  aromatic  in  colic  and  digestive  debility. 
The  dose  is  fifteen  grains  (1  Gm.). 


Official  Product  from  the  Aristolochiaceas 

ASARUM.   N.  F.     Asarum 
[Asar.     Canada  Snake-root    Wild  Ginger] 

The  dried  rhizome  and  roots  of  Asarum  canadense  Linne"  (Fam. 
Arts' olochiacece) ,  with  only  an  occasional  leaf  or  flower  present,  and 
without  the  presence  of  more  than  5  per  cent,  of  other  foreign  matter. 

Its  chief  constituent  is  a  volatile  oil  largely  used  in  perfumery 

Official  Description. — Of  horizontal  growth,  occasionally  branched,  two-edged  when 
young,  quadrangular  when  older,  finely  striate,  usually  more  or  less  twisted,  from  5  to 
17  cm.  in  length  and  from  2  to  4  mm.  in  thickness;  nodes  enlarged  with  irregular  scars 
from  petioles  and  remains  of  pedicels;  internodea  with  annular  scars  from  scales;  dark 
purplish-brown  externally;  fracture  short,  internally  whitish,  starchy  or  resinous; 
attached  roots  few,  from  5  to  7  cm.  in  length  and  not  over  1  mm.  in  thickness,  having 
from  four  to  six  radial  fibro-vascular  bundles. 

Odor  and  Taste. — Odor  aromatic,  non-irritating  upon  heating;  taste  pungent  and 
slightly  bitter. 

Tests  for  Identity  and  Purity. — In  transverse  section  the  rhizome  shows  a  thick  bark 
with  numerous  oil  cells,  a  wood  with  about  twelve  fibro-vascular  bundles  and  a  large 
pith. 

Examined  microscopically,  the  powdered  drug  shows  simple  and  two-  to  four-com- 
pound starch  grains,  the  individual  grains  being  from  0.004  to  0.02  mm.  in  diameter, 
and  tracheae  with  scalariform  or  reticulate  thickenings,  a  few  spiral. 

Asarum  yields  not  more  than  12  per  cent.  <>f  ash. 

N.  F.  Preparation. — Syrupua  Asari  Compositus. 

Uses. — A  feeble  aromatic,  dose  thirty  grains  (2  Gm.). 

Unofficial  Terpenes 

Oil  of  Burgundy  Pitch        From  Abies  ezceha.     Fam.  Conifers.     Habitat,  Europe 

Calamus  From    the    rhizome    of    Aeorut    oalamu*.       Fam.     Arace».       Habitat, 

North  America.     The  yield  is  about   IVjj  to  2  per  cent. 
Canada  Turpentine        From  the  oleoresirj  of  Abie*  baltamta.    Fam.  Conifer® 
Ceilrat  Prom  Citrus  medica.    Fam.  Rutaoea.    Used  in  perfumery 

Elemi  From  Canarium  commune,      Fam.   Buroeraoeas.     Habitat,  Philippine 

Islands.    The  yield  i*  about  10  per  cent. 
Gurjun  Balaam  From    Dipteroearput    turbinatus,      Fam.    l)iptcrorarparea>.      Habitat, 

India.     The   yield  ia  from  40  to  70  per  cent 
Hemlock  Spruce  From  Ahies  cnnndeiisis.     Fam.  I'inacea?.     Habitat,  Canada 

Hungarian  Turpentine    From  J'inus  immilio.     Fam.  PinaceaB 

Jaborandi  From  the  leaflets  of  Pilocarpus  ptnnati/oliu*.     Fam.  Rutaeee.     Habi- 

tat, Brazil 
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Oil  of  Myrtle 
Sage 

Strassburg  Turpentine 
Templin 


Unofficial  Terpenes — Continued 

From  Myrtus  communis.     Fam.   Myrtacee 

From  the  leaves  of  Salvia  officinalis.  Fam.  Labiate.  The  yield  is 
about  'i  per  cent. 

From  Abies  pectinata.     Fnm.  Pinacee 

From  the  shoots  of  Pinus  pumilio.  It  is  a  colorless  or  yellowish- 
green  oil,  of  an  agreeable,  somewhat  terebinthinate  odor 


Oil  of  Absinthium 
Angustura 

Anthemis 

Arnica 

Asarum 

Buchu 

Camphor 

Oil  of  Canella 

Capsicum 

Carrot 

Cascarilla 

Catnep 

Celery 

Citronella 

Clove  Cinnamon 
Curcuma 

Cyna 

Dahlia 

Elder  (European) 

Feverfew 
Galangal 

Ginger 

Ginger  Grass 

Golden  Rod 

Hedeoma 

Oil  of  Pennvroyal, 
U.  6.  P.  VIII 


Heliotrope 
Hop 

Horscmint 

Hyssop 

Ihlang-Ihl.'inc 
Indian  '  imnabis 
Inula 

Jessamine 

Laurel 

Lilac 

Lily  of  the  Valley 


Unofficial  Oxygenated  Oils 

From  Artemisia  absinthium.      Fam.  Composite 

From  the  bark  of  Galipea  cusparia.  Fam.  Rutacee.  Habitat,  South 
America.     Yield  about   14  per  cent.      Composition,  CiaHj^O 

From  the  flower  heads  of  Anthemis  nobilis.  Fam.  Composite.  Habitat, 
Europe 

From  the  root  and  flowers  of  Arnica  montana.  Fam.  Composite. 
Habitat,  Europe.     Yield  Yi  to  1  per  cent. 

From  the  rhizome  of  Asarum  canadense.  It  is  used  to  give  permanence 
to  the  odors  of  some  cologne  waters 

From  the  leaves  of  Barosma  betulina,  B.  crenulata,  and  B.  serratifolia. 
Fam.  Rutacee.  Habitat,  Southern  Africa.  The  yield  is  from  J$ 
to  \x/i  per  cent. 

From  the  preparation  of  crude  camphor.  Fam.  Laurinee.  Habitat, 
Asia 

From  the  bark  of  Canella  alba.  Fam.  Canellacee.  Habitat,  Southern 
United  States.     The  yield  is  from  H  to  1  per  cent. 

From  the  fruit  of  Capsicum  fastigiatum.  Fam.  Solanacee.  Habitat, 
Southern  and  Central  America.     The  yield  is  very  small 

From  the  fruit  of  Daucus  carota.  Fam.  Umbellifere.  Indigenous 
to  Northern  Asia.     The  yield  is  very  small 

From  the  bark  of  Croton  eluteria.^  Fam.  Euphorbiaceae.  Indigenous 
to  the  Bahama  Islands.     The  yield  of  oil  is  about  l^i  per  cent. 

From  the  leaves  and  tops  of  Nepcta  cataria.  Fam.  Labiate.  Habitat, 
Europe.     The  yield  is  small 

From  the  fruit  of  Apium  grateolens.  Fam.  Umbellifere.  Habitat, 
Europe 

From  the  leaves  of  Andropogon  nardus.  Habitat,  Ceylon.  Contains 
a  terpene,  citronellol,  and  a  heptoic  aldehyde.     Used  in  perfumery 

From  Persea  caryophyllata 

From  the  rhizome  of  Curcuma  longa.  Fam.  Zingiberacee.  Habitat, 
India.     The  yield  is  about  1  per  cent. 

From  the  flowers  of  Artemisia  maritima.  Fam.  Composite.  Habitat, 
Asia.     A  pale  yellow  oil.     The  yield  is  about  2  per  cent. 

From  the  tubers  of  Dahlia  pinnata 

From  the  flowers  of  Sambucus  nigra.  Fam.  Caprifoliacee.  Habitat, 
Europe.     The  yield  is  from  \i  to  Y  per  cent. 

From  Pyrethrum  parthenium.      Fam.  Composite.     Habitat,  Europe 

From  the  rhizome  of  Alpinia  officinarum.  Fam.  Zingiberacee.  Habi- 
tat, China.     The  yield  of  oil  is  about  Yx  per  cent. 

From  the  rhizome  of  Zingiber  officinale.  Fam.  Zingiberacee.  Habitat, 
Jamaica.     The  yield  is  from  1  to  2  per  cent. 

From  the  flowers  of  Andropogon  Schaenanthus 

From  the  leaves  of  Solidago  odora 

A  volatile  oil  distilled  from  the  leaves  and  flowering  tops  of  Hedeoma, 
the  dried  leaves  and  flowering  tops  of  Hedeoma  pulegioides  (Linne) 
Persoon  (Fam.  Lnbiatae).  A  pale  yellow,  limpid  liquid  of  character- 
istic, pungent,  mint-like  odor  and  taste.  Specific  gravity  0.920  to 
0.935  at  25°  C.  (77°  F.).  It  forms  a  clear  solution  with  2  volumes 
or  more  of  70  per  cent,  alcohol.  Dextrogyrate,  the  angle  of  rotation 
varying  from  about  +  1&°  to  +22°  in  a  100-nim.  tube,  at  a  tempera- 
ture of  25°  C.  (77°  F.).  This  is  an  oxygenated  oil,  and  is  used  prin- 
cipally to  protect  the  exposed  parts  of  the  body  from  the  bites  of 
flies,  mosquitoes,  fleas,  etc.  It  is  employed  sometimes  in  amenor- 
rhcea,  in  doses  of  one  to  three  minims  (0.05  to  0.2  mil).  The  drug 
was  official  in  the  U.  S.  P.  IX  and  is  a  stimulant  and  aromatic.  Dose, 
two  drachms  (8  Gm.) 

From  the  flowers  of  Heliotropium  peruvianum  and  //.  grandiftorum 

From  the  strobiles,  of  Humulus  hipulus.  Fam.  Urticacce.  Habitat, 
North  America.     The  yield  is  about  O.R  per  cent. 

From  the  leaves  and  (lowers  of  Monarda  punctata.  Fam.  Labiate. 
Habitat,  United  States 

From  tin-  herb  <>f  Ifyssopus  officinalis.  Fam.  Labiate.  Habitat, 
Southern  Europe.     The  yield  is  from  )i  to  ^  per  cent. 

From  Unona  odoratiBtima 

From  Cannabil  saliva.     Fam.  Moracee.     Habitat,  Asia 

I  rom  t  h>'  r".,t  nf  Inula  hrlcnium,  Fam.  Composite.  Habitat, 
[Europe,    The  yield  i*  very  small 

From   the   flowers,  of   Jatminum  grandiftorum  and   J.  fragrant.      Fam. 

JaemineSB.     The  yield  is  very  small.     Used  in  perfumery 
From    Lawus  nobilit.      Fam.   Lauraf-env      Habitat,   Southern  Europe. 

The  yield  of  oil  is  about  20  per  cent. 

From  the  flowers  of  Syringa  vulgaris.  Fam.  Oleacee.  Used  in  per- 
fumery 

From  the  flowers  of  Cimrallnria  majalii.  Fam.  Liliacee.  The  yield 
is  very  small.     UBed  in  perfumery 


VOLATILE  OILS 


1159 


Oil  of  linden 

Lovage 

Marrubium 

Marsh  Tea 

Masterwort 

Matico 

Matricaria 

Melissa 

Mignonette 

Mountain  Balm 

Myrrh 

Olibanum 

Parsley 

Patchouly 
Phellandrium 

Red  Cedar 

Rhodium 

Saffron 
Serpentaria 


Summer  Savory 
Sweet  Basil 
Sweet  Cicely 
Sweet  Marjoram 
Sweet  Violet 
Taney 


Tea 
Thuja 


Tuberose 

Verbena  (Lemongrass) 

Wormwood 


Zedoary 


Unofficial  Oxygenated  Olls-^CWinued 

From  the  inflorescence  of  different  species  of  Tilia.     Fam.  Tiliacess. 

Habitat,  Europe  and  America.     '1  be  yield  is  from  '/»  to  '/"  per  cent. 
From  the  root  of  Letisticum  officinale.     Fam.  Umbelliferse.     Habitat, 

Europe 
From  Marrubium  vulgare.     Fam.  Labiate.     Habitat,  Europe  and  Asia. 

The  yield  is  small 
From  the  leaves  of  Ledum  palustre.    Fam.  Ericaceae.    Habitat,  Europe 

and  Asia.    The  yield  is  variable,  but  from  J^  to  1  \$  per  cent. 
From  Heracleum  lanatum.    Fam.  Umbelliferse.    Habitat,  United  States. 

The  yield  is  small 
From  the  leaves  of  Piper  angustifolium.     Fam.  Piperacese.       Habitat, 

tropical  America.     The  yield  is  about  1H  per  cent. 
From    the    flowers    of    Matricaria    chamomilla.       Fam.     Composite. 

Habitat,   Europe  and   United   States.     The  yield  is  about   yt   per 

cent. 
From  the  leaves  and  tops  of  Melissa  officinalis.    Fam.  Labiate;.    Habi- 
tat, Europe  and  United  States.    The  yield  is  frcm  y&  to  34  per  cent. 
From    the    flowers    of   Reseda    odorata.      Fam.    Resedacese.      Habitat, 

Southern  France.     The  yield  is  very  small.     Used  in  perfumery 
From  the  leaves  of  Eriodictyon  cali/ornicum.     Fam.  Hydrophyllacas 

Habitat,  California 
From    the    gum-resin    of     Commiphora     myrrha.      Fam.    Burseraceas 

Habitat,  Arabia.     The  yield  is  from  2  to  2Y3  per  cent. 
From  Boswellia   Carterii.     Fam.   Burseracese.     Habitat,  Arabia.     The 

yield  is  from  4  to  8  per  cent. 
From  the  fruit  of  Petroselinum  sativum.     Fam.  Umbelliferse.     Habitat 

Southern  Europe.     The  yield  is  about  1J^  per  cent. 
From   Pogostemon   Patchouly.      Fam.    Labiatse.      Habitat,   East    India 
From  the  fruit  of  (Enanthe  phellandrium.       Fam.   Umbelliferse.     The 

yield  is  about  1J-3  per  cent. 
From  Juniperus  tirginiana.     Fam.    Pinacese.     Habitat,  Canada    and 

United  States 
From  the  root  of   Convolvulus  Scoparius.      Habitat,   Canary   Islands. 

The  oil  of  rhodium  sold  in  pharmacy  is  usually  a  factitious  article, 

made  by  mixing  1  part  of  oil  of  rose  with  20  parts  of  oil  of  copaiba. 

It  is  used  as  a  lure  for  rats 
From  Crocus  sativus.     Fam.  Iridese.     Habitat,  Europe.     The  yield  is 

about  1  per  cent. 
From  the  rhizome  and  roots  of  Aristolochia  Serpentaria  and  A.  reticu- 
lata.    Fam.  Aristolochiuccffi.     Habitat,  Virginia.     The  yield  is  about 

Vi  per  cent. 
From  the  herb  of  Satureja  hortensis.     Fam.  Labiatse 
From  Ocymum  basilicum.      Fam.  Labiatse.     Habitat,  Asia  and   Africa 
From  Osmorhiza  longistylis.     Fam.  Umbelliferse 
From  Origanum  marjorana.     Fam.  Labiatse 
From  the  flowers  of  Viola  odorata.     Fam.  Violacree 
From  the  leaves  of  Tanacetum  vulgare.     Fam.    Compositse.     Habitat, 

Europe  and  North  America.     The  yield  is  variable,  from    '4  to  ^ 

per  cent. 
From  the   leaves  of    Thea  sinensis.    Fam.  Ternstrsemiaceee.     Habitat, 

China.    The  yield  is  from  )-2  to  1  per  cent. 
From  the  branches  of    Thuja  occidentalis.     Fam.  Coniferse.     Habitat, 

Canada  and   United   States.     The  yield  is   variable,   but    about   1 

per  cent. 
From  the  flowers  of  Polianthes  tuberosa.     Fam.  Amnryllidacea? 
From  Andropogon  citratis.    A  grass  cultivated  in  Ceylon  and  Singapore 
From  the  herb  of  Artemisia  (ibsinthium.       Fam.  Compositse.     Habitat, 

Europe.    The  yield  is  about  ,'«  per  cent. 
From  the  rhizome  oi  Curcuma  Zedoaria.  P'am.  Zingiberacese.    Habitat, 
East  India  Islands 


Stearoptenes   from   Volatile  Oils 

CAMPHORA.  U.  S.     Camphor 
[Camph.] 

A  ketone  [C10HifiO  or  C9Hi6CO  =  152.13]  obtained  from  Cinnamo- 
mum  Camphora  (Linn£)  Nees  et  Ebermaier  (Fam.  Lauracece);  it  is 
dextrorotatory.    Preserve  it  in  well-closed  containers,  in  a  cool  place. 

Preparation. — Refined  camphor  is  usually  made  by  subliming  in 
circular  cakes  the  crude  granular  camphor  imported  from  China  and 
Japan.  The  vessels  in  which  the  camphor  is  sublimed  are  of  cast  iron, 
circular,  from  twelve  to  fifteen  inches  or  more  in  diameter,  and  four 
:nches  deep,  with  perpendicular  sides,  and  a  lodge  at  top,  on  which 
the  cover  rests.    This  consists  of  sheet  iron,  with  a  hole  through  the 
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centre  about  an  inch  in  diameter,  over  which  a  small  hollow  cone  of 
sheet  iron  is  placed  loosely.  The  crude  camphor,  mixed  with  lime — 
the  object  of  which  is  said  to  be  to  combine  with  the  moisture  present 
which  would  interfere  with  the  due  solidification  of  the  camphor 
vapor — is  placed  in  the  iron  vessels  described,  of  which  from  twenty 
to  fifty  are  arranged  in  a  long  sand  bath.  Heat  is  then  applied  until 
the  camphor  melts,  after  which  the  heat  is  kept  as  nearly  uniform  as 
possible,  so  that  the  vaporization  may  take  place  regularly,  without 
violent  ebullition.  The  camphor  sublimes  on  the  lower  surface  of  the 
lid  in  a  solid  circular  cake,  care  being  taken,  by  the  occasional  removal 
of  the  iron  cone  and  clearing  of  the  opening  by  means  of  a  knife,  to 
allow  the  escape  of  any  excess  of  the  vapor;  the  round  hole  in  the  cakes 
is  thus  accounted  for.  Camphor  is  sometimes  sublimed  n  powder  by 
conducting  the  vapor  into  a  large  chamber  (see  Sublimation,  page 
181).  This  powder  is  often  compressed  into  oblong  cakes,  forming 
compressed  camphor.  Japanese  camphor,  refined  in  Formosa,  and  put 
up  in  ounce  cakes  and  pound  packages  is  now  supplied.  Camphor  is 
now  made  synthetically  under  the  Thurlow  patent  by  the  interaction 
of  oil  of  turpentine  and  anhydrous  oxalic,  acid,  the  resulting  mixture 
being  treated  with  lime,  and  then  distilled.  This  product  is  optically 
inactive  and  is  therefore  not  recognized  by  the  U.  S.  P.  IX. 

When  camphor  is  triturated,  in  about  molecular  proportions,  with 
menthol,  thymol,  phenol  or  hydrated  chloral,  liquefaction  ensues. 

Official  Description. — It  occurs  in  white,  translucent  masses  or  granules  of  a  tough 
consistence.  It  is  readily  pulverizable  in  the  presence  of  a  little  alcohol,  ether  or  chloro- 
form. 

Odor  and  Taste. — It  has  a  penetrating,  characteristic  odor,  and  a  pungent,  aromatic 
taste. 

Solubility. — Slightly  soluble  in  water  and  freely  soluble  in  alcohol,  chloroform,  ether, 
carbon  disulphidc,  petroleum  benzin,  or  in  fixed  or  volatile  oils. 

Specific  Gravity.— About  0.900  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— Camphor  melts  between  174°  and  177°  C.  (345.2° 
and  350.0°  F.). 

The  specific  rotation  [a]D  of  Camphor,  in  a  solution  in  alcohol  at  25°  C.  (77°  F.).  be- 
tween+41°  and +42°  in  a  200-mm.  tube,  containing  10  Gm.  of  Camphor  in  each  100 
mils  of  solution.    The  alcohol  must  be  of  the  strength  of  about  95  per  cent,  by  volume. 

It  volatilizes  at  ordinary  temperatures.  On  gradually  heating  about  2  Gm.  of  Cam- 
phor, it  sublimes  without  carbonization  and  without  leaving  more  than  0.05  per  cent, 
of  ash. 

Moisture. — A  solution  of  Camphor  in  petroleum  benzin  (1  in  10)  is  clear. 

Chlorinated  Products. — Hold  the  looped  end  of  a  piece  of  clean  copper  wire  in  a  non- 
luminous  flame  until  it  flows,  without  coloring  the  flame  green,  then  dip  the  loop  into 
Camphor,  ignite  the  adhering  Camphor,  and  hold  it  so  that  the  liquid  burns  outside 
of  a  non-luminous  flame.  On  slowly  bringing  the  flame  from  the  burning  Camphor  on 
the  loop  in  contact  with  the  lower  outer  edge  of  the  non-luminous  flame,  no  green  tinge  is 
discernible. 

U.  S.  P.  Preparations. — Aqua  Camphora;  Collodium  Flexile;  Linimentum 
Belladonna;  Linimentum  Camphors;  Linimentum  Chloroformi  (from  Soap  Lini- 
ment); Liniment  urn  Saponis;  Spirit  us  Camphors;  Tinctura  Opii  Camphorata. 

N.  F.  Preparations. — Ceratum  Camphors  (from  Liniment);  Ceratum  Plumbi 
Subacetatis;  Chloral  Camphoratum;  ESmplastrum  Fuscum  Camphor atum;  Lini- 
mentum Ammonii  I < >' I i •  1  i ;  Linimentum  Opii  Compositum;  Linimentum  Saponato- 
Camphoratum;  Linimentum  Sinapis  Compositum:  Lotio  Ammoniaoalia  Cam- 
phorata 'from  spint  of  Camphor);  Menthol  Camphoratum;  Mature  Camphoric 
Acida  (from  Water);  Mistura  Camphors  Aromatica  (from  Water);  Mistura  Opii 
et  Chloroformi  Composite  (from  Spirit);  Mistura  <>pii  el  rthei  Composite  (from 

Spirit);  Nebula  Aromatica;  Wbula  Mentholis  Composita;  I'et  roxolinum  Chloro- 
formi ( !amphoratum;  I'et  roxolinum  Phenolis  Camphoratum;  Piluls  Antiperiodics; 
I'llul.-p  Antiperiodics  sine  Aloe;  Piluls  <  )pii  et  <  'amphora;  Tinctura  Antipcriodica ; 

Tinctura  Antiperiodics  sine  Uoe:  Tinctura  Kino  el  Opii  Composite  (from  Spirit); 
Tinctura  Pectoralis  (from  Spirit);  Unguentum  Camphone. 
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Camphoric  Acid,  C8  Hu  (COOH)2,  which  was  official  in  the  U.  S.  P.  VIII,  is  an 
oxidation  product  of  camphor,  obtained  by  treating  camphor  with  hot  nitric  acid. 
It  is  used  in  the  treatment  of  bronchitis  and  phthisis  in  doses  of  fifteen  grains 
(1  Gm.). 

Uses. — Camphor  is  a  stimulant.  It  is  used  in  liniments,  given  in 
doses  of  two  to  ten  grains  (0.125  to  0.6  Gm.)  by  the  mouth,  and  in 
one-half  to  two  grains  (0.032-0.13  Gm.)  hypodermically.  "When  it 
is  required  as  a  diffusible  stimulant  in  threatened  collapse,  it  is  injected 
hypodermically  and  a  sterile  10  per  cent  solution  in  olive  oil  is  used. 
There  are  numerous  official  preparations,  the  list  being  given  above. 


CAMPHORA   MONOBROMATA.  U.S.      Monobromated    Camphor 
[Camph.   Monobrom.] 

Ortho-monobromcamphor  [C10H15OBr  or  C9H15Br.CO  =  231.04]. 
Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — This  compound  of  camphor  may  be  made  by  Prof. 
Maisch's  process  as  follows:  Four  ounces  of  bromine  are  introduced 
gradually  into  a  retort  in  which  thirteen  ounces  of  camphor  have  been 
previously  placed.  In  fifteen  or  twenty  minutes  a  brisk  reaction  will 
commence.  When  this  subsides,  eight  or  nine  ounces  more  of  bromine 
are  to  be  poured  in,  in  four  portions,  waiting  after  each  addition  until 
the  reaction  ceases.  The  liquid  in  the  retort  is  now  to  be  heated  to 
about  132°  C.  (270°  F.),  then  cooled,  and  sufficient  petroleum  benzin 
added  to  dissolve  the  crystalline  mass.  The  crystals  which  are  formed 
on  cooling  may  be  purified  by  recrystallization  from  petroleum  ben- 
zin or  hot  alcohol. 

Official  Description. — It  occurs  in  colorless,  prismatic  needles  or  scales,  or  as  a  powder. 

Odor  and  Taste. — It  has  a  mild  but  characteristic,  camphoraceous  odor  and  taste. 
Permanent  in  the  air.    It  is  decomposed  by  prolonged  exposure  to  the  sunlight. 

Solubility. — One  Gm.  of  Monobromated  Camphor  dissolves  in  6.5  mils  of  alcohol, 
0.5  mil  of  chloroform,  and  in  1.6  mils  of  ether  at.  25°  C.  (77°  F.);  almost  insoluble  in 
water. 

Tests  for  Identity  and  Purity.— It  melts  between  74°  and  76°  C.  (16§.2°  to  16S.S°  F.). 

Heat  a  mixture  of  about  0.1  Gm.  each  of  Monobromated  Camphor  and  silver  nitrate 
and  2  mils  each  of  nitric  acid  and  sulphuric  acid  until  nitrous  vapors  are  no  longer 
evolved;  a  yellowish  precipitate  of  silver  bromide  is  obtained. 

Incinerate  about  2  Gm.  of  Monobromated  Camphor;  not  more  than  0.05  per  cent, 
of  ash  remains. 

Soluble  Bromide. — Shake  about  0.5  Gm.of  powdered  Monobromated  Camphor  with 
10  mils  of  distilled  water  and  filter.  The  filtrate  is  neutral  to  litmus  and  is  not  rendered 
more  than  slightly  opalescent  by  the  addition  of  a  few  drops  of  silver  nitrate  T.S. 

Uses. — Monobromated  camphor  is  given  as  a  nerve  sedative,  in 
doses  of  two  to  five  grains  (0.125  to  0.3  Gm.). 


Official  Substances  Containing  Nitrogenated  and  Sulphurated 
Oils  with  Allied  Products 

OLEUM   AMYGDAL/E  AMAR/E.   U.  S.     Oil  of   Bitter  Almond 
[01.   Amygd.  Amar. — Bitter  Almond  Oil] 

A  volatile  oil  obtained  by  maceration  and  distillation  from  the  ripe 
kernels  of  Prunus  Amygdalus  amara  DeCandolle  (Fain.  Rosacea),  and 
from  other  kernels  containing  amygdalin.  It  yields  not  less  than  85 
per  cent,  of  benzaldehyde  [C7H6d]  and  not  less  than  2  per  cent,  nor 
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more  than  4  per  cent,  of  hydrocyanic  acid  [HCN]  The  botanical 
source  from  which  it  is  derived  must  be  stated  on  the  label.  Preserve 
it  in  small,  well-stoppered,  completely  filled,  amber-colored  bottles 
protected  from  light  and  air.  Oil  showing  crystals  of  benzoic  acid 
must  not  be  dispensed. 

Note. — This  Oil  is  intended  for  medicinal  use;  it  must  not  be  used 
for  flavoring  foods. 

Preparation. — As  stated  above,  oil  of  bitter  almond  is  produced 
as  the  resu  t  of  the  reaction  of  emulsin  on  amygdalin  in  aqueous 
mixture;  it  therefore  does  not  pre-exist  in  the  almond,  and  cannot  be 
obtained  from  sweet  almond,  because  amgydalin  is  not  present  in  the 
latter,  but  it  is  now  permitted  to  be  made  from  other  kernels  con- 
taining amygdalin,  •  such  as  peach  and  apricot  kernels,  although  the 
source  must  be  stated  upon  the  label. 

C20H27NOn  +  2H20  =  C7H60  +  2C6H1206  +  HCN 

Amygdalin  Water        Benaaldehyde  Glucose     Hydrocyanic  Acid 

The  process  is  simply  to  make  a  mixture  of  the  bitter  almond  cake 
(obtained  after  the  fixed  oil  has  been  extracted)  with  water,  and  d  stil 
it  by  passing  a  current  of  steam  through  it.  The  proportions  of  ben- 
zaldehyde and  hydrocyanic  acid  in  the  oil  are  recognized  as  valuable 
tests  (see  official  assay  below,  also  Benzaldehydum) . 

Official  Description. — A  clear,  colorless  or  yellow,  strongly  refractive  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  benzaldehyde. 

Solubility. — Slightly  soluble  in  water  and  soluble  in  all  proportions  in  alcohol  or  ether. 
It  dissolves,  forming  a  clear  solution,  in  2  volumes  of  70  per  cent,  alcohol. 

Specific  Gravity.— 1.038  to  1.060  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— Refractive  index:  1.5428  to  1.5439  at  20°  C.  (68°  F.) 
(see  U.  S.  P.,  Test  No.  22,  Chapter  LXII). 

It  is  optically  inactive  or  dextrorotatory,  not  exceeding  +0°  10'  in  a  100-mm.  tube 
at  25°  C.  (77°  F.)  (see  TJ.  S.  P.,  Test  No.  21,  Chapter  LXII). 

When  first  prepared,  the  Oil  is  neutral  to  litmus  paper,  but  afterwards  develops  an 
acid  reaction  due  to  the  formation  of  benzoic  acid. 

Heavy  Metals. — It  does  not  respond  to  the  Test  for  heavy  metals  in  volatile  oils  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Chlorinated  Products. — Hold  the  looped  end  of  a  piece  of  clean  copper  wire  in  a  non- 
luminous  flame  until  it  glows  without  coloring  the  flame  green,  cool  the  wire,  dip  the 
loop  into  Oil  of  Bitter  Almond,  ignite  the  latter  and  hold  it  so  that  the  liquid  burns 
outside  of  the  non-luminous  flame.  On  slowly  bringing  the  flame  from  the  burning 
Oil  of  Hitter  Almond  on  the  loop  in  contact  with  the  lower  outer  edge  of  the  non-luminous 
flame,  no  green  tinge  is  discernible. 

Nitrobenzene. — Add  10  drops  of  the  Oil  to  a  little  alcohol,  then  add  a  small  amount  of 
line  dust  and  2  mils  of  acetic  acid  and  boil  the  mixture  for  a  short  time;  no  odor  of 
phenylisocyanide  develops  after  rendering  it  strongly  alkaline  with  potassium  hydroxide 
T.S.,  adding  a  few  drops  of  chloroform  and  heating. 

Assay  for  Benzaldehyde. — Dissolve  about  3  mils  of  freshlyredistilled  phenylhydrazine 
in  60  mils  of  alcohol  and  titrate  25  mils  of  this  solution,  whirh  must  always  be  freshly 
prepared,  with  half-normal  hydrochloric  acid  V.S.,  using  methyl  orange  T.S.  as  indicator. 
To  about  1  Cm.  of  the  oil  of  Hitter  Almond,  accurately  weighed,  add  25  mils  of  the 
phenylhydrazine  solution  just  prepared  and  allow  it  to  stand  for  thirty  minutes.  Add 
a  drop  of  methyl  orange  T.S.,  and  acidify  the  mixture  by  adding  a  measured  excess  of 
half-normal  hydrochloric  acid  V.S.    Filter  the  mixture  and  wash  'lie  precipitate  with 

small  portions  of  distilled  water  until  the  washings  cease  to  redden  blue  litmus  paper. 
Then  titrate  the  excess  of  hydrochloric  acid  in  the  filtrate  with  half-normal  potassium 
hydroxide  V.S.  and  subtract,  the  number  of  mils  <>f  the  half-normal  hydrochloric  acid 
v.s.  consumed  from  the  number  of  mils  of  the  half-normal  hydrochloric  acid  \  ,8.  used 

in  titrating  the  IT)  mils  of  phenylhydrazine  solution;  the  difference  multiplied  by  0.053 
gives  the  weight  of  I lenzaldehydc. 

Assay  for  Hydrocyanic  Acid. — Dissolve  15  Gm.  of  crystallized  magnesium  sulphate 
in  enough  distilled  water  to  measure  100  mils,  add  5  mils  of  this  solution  to  40  mils 
of  distilled  water,  then  add  5  mils  of  half-normal  sodium  hydroxide  V.S.  and  two  drops 
,->f  potassium  chromate  T.S.,  and  titrate  the  solution  with  tenth-normal  silver  nitrate 
V.S.  to  the  production  of  a  permanent  reddish  tint.     Pour  this  mixture  into  a  100-mil 
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flask  containing  about  1  Gm.  of  Oil  of  Bitter  Almond,  accurately  weighed,  mix  well  and 
titrate  again  with  tenth-normal  silver  nitrate  V.S.  until  a  red  tint,  which  does  not 
disappear  on  shaking,  is  reproduced.  Conduct  this  titration  as  rapidly  as  possible. 
One  mil  of  tenth-normal  silver  nitrate  V.S  corresponds  to  0.0027  Gm.  of  hydrocyanic 
acid.  One  gramme  of  the  Oil  corresponds  to  not  less  than  7.4  mils  nor  more  than  14.8 
mils  of  tenth-normal  silver  nitrate  V.S. 

U.  S.  P.  Preparations. — 'Aqua  Amygdalae  Amarse;  Spiritus  Amygdalae  Amarae. 
N.  F.  Preparations. — Elixir  Amygdalae  Compositum;  Elixir  Anisi  (from  Spirit). 

Uses. — Oil  of  bitter  almond  is  sedative  and  poisonous  if  it  contains 
hydrocyanic  acid.  The  dose  is  from  one-half  to  one  minim  (0.03  to 
0.05  mil).  It  must  not  be  used  for  flavoring  foods,  but  should 
always  be  replaced  by  benzaldehyde,  which  does  not  involve  the  dan- 
ger from  hydrocyanic  acid  poisoning. 


BENZALDEHYDUM.  U.S.     Benzaldehyde 
[Benzaldehyd.] 

An  aldehyde  produced  synthetically  or  obtained  from  oil  of  bitter 
almond  and  containing  not  less  than  85  per  cent,  of  C7H60  or  CeHs. 
CHO  (106.05).  Preserve  it  in  small,  well-stoppered  bottles,  protected 
from  light. 

Preparation. — Artificial  benzaldehyde,  which  is  identical  with  the 
product  obtained  from  the  almond,  is  now  made  from  toluene,  C7H8. 
By  the  action  of  chlorine  upon  the  hot  toluene,  there  is  produced 
benzyl  chloride,  C6H5CHaCl,  and  benzal  chloride,  CeHsCHCk,  and 
these  yield  benzaldehyde  upon  treatment  with  manganese  dioxide  or 
other  oxidizing  agents.  Artificial  benzaldehyde  is  free  from  hydro- 
cyanic acid,  but  is  liable  to  retain  traces  of  chlorine  compounds.  This 
product  must  not  be  confounded  with  nitrobenzene  (nitrobenzol), 
or  oil  of  mirbane,  which  is  made  by  reacting  on  benzene  with  nitric 
acid.  Nitrobenzene  is  made  in  large  quantities  for  perfuming  soap. 
Its  odor  is  similar  to,  but  by  no  means  identical  with  that  of  oil  of 
bitter  almond. 

Official  Description. — A  colorless,  or  yellowish,  strongly  refractive  liquid. 

Odor  and  Taste. — A  bitter-alrnond-like  odor,  and  a  burning  aromatic  taste. 

Solubility. — Slightly  soluble  in  water,  miscible  with  alcohol,  ether,  or  fixed  or  vola- 
tile oils. 

Specific  Gravity.— About  1.045  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Hydrocyanic  Acid. — Shake  10  drops  of  Benzaldehyde 
with  5  mils  of  distilled  water,  add  0.5  mil  of  potassium  hydroxide  T.S.  and  0.1  mil  of 
ferrous  sulphate  T.S.,  and  warm  the  mixture  gently.  Now  add  a  slight  excess  of  hydro- 
chloric acid  to  the  mixture;  no  greenish-blue  color  nor  blue  precipitate  is  produced 
within  fifteen  minutes. 

Chlorinated  Products. — Hold  the  looped  end  of  a  piece  of  clean  copper  wire  in  a  non- 
luminous  flame  until  it  glows,  without  coloring  the  flame  green,  cool  the  wire,  dip  the 
loop  into  Benzaldehyde,  ignite  the  latter  and  hold  it  so  that  the  liquid  burns  outside  of 
the  non-luminous  flame.  On  slowly  bringing  the  flame  from  the  burning  Benzaldehyde 
on  the  loop  in  contact  with  the  lower  outer  edge  of  the  non-luminous  flame,  no  green 
tinge  is  discernible. 

Xitro-benzene. — Dissolve  1  mil  of  Benzaldehyde  in  20  mils  of  alcohol,  add  distilled 
water  until  a  slight  turbidity  is  produced,  and  maintain  a  brisk  evolution  of  hydrogen 
for  one  hour  by  the  addition  of  zinc  and  diluted  sulphuric  acid.  Filter  and  evaporate 
the  liquid  to  about  20  mils  and  boil  10  mils  of  the  evaporated  liquid  with  1  drop  of 
potassium  diehromate  T.S.;  no  violet  color  is  produced. 

Assay. — Dissolve  about  3  mils  of  freshly  redistilled  phenylhydrazine  in  60  mils  of 
alcohol  and  titrate  25  mils  of  the  solution,  which  must  always  be  freshly  prepared, 
with  half-normal  hydrochloric  acid  V.S.,  using  methyl  orange  T.S.  as  indicator.     To 
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about  1  Gm.  of  the  Benzaldehyde,  accurately  weighed,  add  25  mils  of  the  phenylhy- 
drazinc  solution  just  prepared  and  allow  it  to  stand  for  thirty  minutes.  Add  a  drop 
of  methyl  orange  T.rf  ,  and  acidify  the  mixture  by  adding  a  measured  excess  of  half- 
normal  hydrochloric  acid  V.S.  Filter  the  mixture  and  wash  the  precipitate  with  small 
portions  of  distilled  water  until  the  washings  cease  to  redden  blue  litmus  paper.  Then 
titrate  the  excess  of  hydrochloric  acid  in  the  filtrate  with  half-norm  1  potassium  hydrox- 
ide V.S.  Subtract  the  number  of  mils  of  half-normal  hydrochloric  acid  V.  S.  con- 
sumed from  the  number  of  mils  of  half-normal  hydrochloric  acid  V.  S.,  used  in  titrating 
the  25  mils  of  phenyl  hydrazine  solution ;  the  difference  multiplied  by  0.053,  gives  the  weight 
of  the  Benzaldehyde  present. 

Uses. — Benzaldehyde  is  largely  used  now  in  place  of  oil  of  bitter 
almond  for  flavoring  purposes  as  it  is  much  safer  when  pure,  on  ac- 
count of  the  absence  of  hydrocyanic  acid. 


PRUNUS  VIRGINIANA.  U.S.     Wild  Cherry 
[Prun.   Virg. — Wild  Black  Cherry  Bark] 

The  stem-bark  of  Prunus  serotina  Ehrhart  (Prunus  virginiana 
Miller)  (Fam.  Rosacea),  collected  in  autumn  and  carefully  dried.  Pre- 
serve Wild  Cherry  in  tightly-closed  containers,  protected  from  light. 

Official  Description. — Usually  in  transversely  curved  pieces  fron  2.5  *to  8  cm.  in 
length  and  from  0.5  to  4  mm.  in  thickness;  outer  surfaces  light  brown  or  greenish-brown, 
smooth,  except  for  numerous  lenticels  from  3  to  4  mm.  in  length;  inner  surfaces  light 
brown,  longitudinally  striate  and  occasionally  fissured;  fracture  short,  granular. 

Odor  and  Taste. — Odor  distinct,  bitter  almond-like  when  macerated  in  water;  taste 
astringent,  aromatic,  and  agreeably  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Wild  Cherry  show 
a  tendency  for  the  separation  in  radial  segments  or  bands  of  the  phloem  tissues  from 
the  rather  broad  medullary  rays;  periderm  usually  of  a  few  layers  of  cells;  outer  bark 
from  young  twigs  with  1  or  2  nearly  continuous  layers  of  cells,  the  latter  being  of  very 
irregular  shape,  often  branching  and  with  thick  lamellated,  porous  walls;  medullary 
rays  extending  in  more  or  less  scythe-shaped  groups  from  the  cambium  to  the  outer  bark, 
from  1  to  10  cells  in  width,  some  of  the  cells  occasionally  being  modified  to  stone  cells; 
between  the  medullary  rays  occur  numerous  small  groups  of  stone  cells,  resembling 
those  of  the  outer  bark  and  occasionally  modified  to  sclerenchyraatous  fibers;  calcium 
oxalate  mostly  in  crystal  fibers  consisting  of  monoclinic  prisms,  from  0.015  to  0.04  mm. 
in  diameter,  also  in  rosette  aggregates  from  0.01  to  0.04  mm.  in  diameter;  starch  grains 
numerous,  occurring  in  the  medullary  rays  and  parenchyma. 

The  powder  is  light  brown;  when  examined  under  the  microscope  it  exhibits  bast- 
fibers  and  stone  cells  with  thick,  strongly  lignified  walls;  crystal  fibers  with  monoclinic 
prisms  and  rosette  aggregates  of  calcium  oxalate,  from  0.01  to  0.04  mm.  in  diameter; 
starch  grains  nearly  spherical,  from  0.003  to  0.004  mm.  in  diameter. 

U.  S.  P.  Preparation. — Syrupus  Pruni  Virginians. 

N.  F.  Preparations. — Elixir  Taraxari  Compositum  (from  Fluidextr act) ;  Emul- 
Riirn  ( (lei  MorrhusB  cum  Pruno  Virginiana  (from  Fluidextract) ;  Fluidextractum 
Pruni  Virginiana:;  Infusum  Pruni  Virginians;  Syrupus  CimicifugSB  Compositus; 
Syrupufl  Pini  Strobi  Compositus;  Syrupus  Pini  Strobi  Compositus  cum  Morphina; 
Vininn  Pruni  Virginiana;  Vinum  Pruni  Virginiana;  Ferratum  (from  Wine). 

Uses. — This  bark  contains  amygdalin,  cmulsin,  tannin,  bitter  prin- 
ciple, starch,  resin,  etc  As  with  bitter  almond,  contact  with  water  re- 
sults ill  the  production  of  oil  of  bitter  almond,  and  hydrocyanic  acid; 
as  both  of  the  latter  principles  are  volatile  and  active,  all  the  prepara- 
tion- of  wild  cherry  should  be  made  without  heat.  An  insoluble  pre- 
cipitate of  altered  tannin  is  often  noticed  in  old  fluidextract  of  wild 
cherry.  Wild  cherry  bark  is  sedative  and  tonic.  Dose,  thirty  grains 
(2  Gm.) 
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ACIDUM  HYDROCYANICUM  DILUTUM.  U.  S.    Diluted  Hydrocyanic  Acid 
[Acid.   Hydrocyan.   Dil. — Diluted  Prussic  Acid    Acidum  hydhucyanicum 

dilutum  P.  I.] 

An  aqueous  solution  containing  not  less  than  1.9  per  cent,  nor  more 
than  2.1  per  cent,  of  HCN  (27  02)  and  not  more  than  0.1  per  cent,  of 
HC1.    Preserve  it  in  small,  dark  amber-colored,  well-stoppered  vials. 

Preparation. — It  may  be  prepared  extemporaneously  by  the  follow- 
ing process,  which  was  official  in  the  U.  S.  P.  VIII: 

Metric  Old  form 

Silver  Cyanide 6.00  Om.  93  gr. 

Diluted  Hydrochloric  Acid 15.54  mils  252  min. 

Distilled  Water 44. 1 0  mils  l >^  fl.  0z. 

Mix  the  diluted  hydrochloric  acid  with  the  distilled  water,  add  the 
silver  cyanide,  and  shake  the  whole  together  in  a  glass-stoppered 
bottle.    When  the  precipitate  has  subsided,  pour  off  the  clear  liquid. 

Diluted  Hydrocyanic  Acid  may  be  made  by  the  U.  S.  P.  1890  proc- 
ess, in  which  a  solution  of  potassium  ferrocyanide  was  mixed  in  a 
retort  with  diluted  sulphuric  acid,  heated,  and  the  hydrocyanic  acid 
condensed  and  collected  in  a  well-cooled  receiver;  the  distillate  was 
assayed  and  diluted  with  sufficient  water  to  make  a  2  per  cent,  solution. 

(K4FeCN6)2  +  (H2S04)6  =  K2Fe2CN6  +  (KHS04)6  +  6HCN 

Potassium  Sulphuric  Potassium  Ferrous  Fer-       Potassium  Hydrocyanic 

Ferrocyanide  Acid         rocyanide  (Everitt's  Salt)   Acid  Sulphate  Acid 

Official  Description. — A  colorless  liquid.     On  account  of  its  poisonous  character  it 

must  be  ha?idled  with  great  caution. 

Odor  and  Taste. — A  characteristic  odor  resembling  that  of  bitter  almond;  it  is  acid 
to  litmus. 

Tests  for  Identity. — Render  1  mil  of  the  Acid  alkalinowith  potassium  hydroxide  T.S.. 
add  a  few  drops  of  ferrous  sulphate  T.S.,  boil  the  mixture,  and  then  acidulate  with 
hydrochloric  acid;  a  blue  precipitate  is  formed. 

Impurities  and  Tests  for  Impurities. — Not  more  than  0.002  Gm.  of  residue  remains 
on  evaporating  10  mils  of  Diluted  Hydrocyanic  Acid  to  dryness  on  a  water  bath. 

Hydrogen  Cnloride. — Pour  5  mils  of  Diluted  Hydrocyanic  Acid  into  a  tared,  100-niil, 
glass-stoppered  flask  containing  25  mils  of  distilled  water,  accurately  determine  th 
weight  of  the  Acid  added  and  then  add  50  mils  of  tenth-normal  silver  nitrate  Y.S.  and 
enough  distilled  water  to  make  100  mils.  Agitate  it  well  and  filter  through  a  dry  filter: 
rejecting  the  first  10  mils  of  the  filtrate.  In  50  mils  of  the  clear  filtrate  determine  the 
excess  of  silver  nitrate  by  titration  with  tenth-normal  potassium  sulphoeyanate  V.S., 
previously  adding  2  mils  of  nitric  acid  and  2  mils  of  ferric  ammonium  sulphate  T.S. 
From  the  number  of  mils  of  tenth-normal  silver  nitrate  V.S.  consumed  in  this  assay 
subtract  twice  the  number  of  mils  of  tenth-normal  silver  nitrate  V.S.  consumed  in  the 
assay  of  the  same  quantity  of  diluted  Hydrocyanic  Acid  as  ascertained  below.  The 
difference  when  calculated  to  free  hydrogen  chloride,  using  the  factor  0.003647, 
not  amount  to  more  than  one-tenth  of  1  per  cent,  of  the  weight  of  Diluted  Hydrocyanic 
Acid  originally  taken  for  the  determination. 

Assay. — Pour  about  5  mils  of  Diluted  Hydrocyanic  Acid  into  a  100-mil  flask  contain- 
ing 25  mils  of  distilled  water  and  5  mils  of  potassium  hydroxide  T.S.,  the  whole  having 
been  previously  tared,  and  weigh  the  Acid  accurately.  Then  add  .'>  drops  of  potassium 
iodide  T.S.  and  titrate  with  tenth-normal  silver  nitrate-  V.S.  to  the  production  of  a  slight 
permanent  precipitate.  It  shows  not  less  then  1.'.*  per  cent,  nor  more  than  2.1  per  cent. 
of  HCN.  Each  mil  of  tenth-normal  silver  nitrate  V.S.  used  corresponds  to  0.005404 
Gm.  of  HCN.  Each  gramme  of  Diluted  Hydrocyanic  Acid  corresponds  to  not  less 
than  3.5  mils  nor  more  than  3.9  mils  of  tenth-normal  Silver  nitrate  V.S. 

It  is  a  solution  of  the  very  poisonous  compound  HCN  in  water. 
Cya?7ogen,  CN  or  Cy,  does  not  exist  ready  formed  in  nature,  hut  com- 
pounds of  it  are  found  in  plants  and  animal  fluids.  It  is  generally 
the  product  of  chemical  reaction,  and  was  the  first  compound  radical 
discovered.    It  is  more  closely  related  to  the  halogens  in  the  character 
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of  its  combinations  than  any  other  class  of  bodies.  It  unites  with 
hydrogen  to  form  hydrocyanic  acid,  HCN,  and  the  compounds  with 
metals  and  bases  are  termed  cyanides.  These  have  been  considered 
in  previous  chapters. 

Scheele's  hydrocyanic  acid  is  a  stronger  solution,  containing  about  5 
per  cent,  of  the  anhydrous  acid.  Its  use  should  be  discouraged  as  un- 
necessary, tending  to  create  confusion,  and  dangerous.  Diluted  hy- 
drocyanic acid  frequently  becomes  decomposed  upon  keeping,  a  black 
insoluble  precipitate  which  contains  paracyanogen  forming  in  the 
bottle.  This  decomposition  may  be  prevented  by  the  addition  of  a 
small  quantity  of  hydrochloric  acid  which  is  authorized  by  the  Phar- 
macopoeia. The  use  of  cork-stoppered  vials  is  said  to  be  an  advan- 
tage.   Alcohol  has  not  proved  a  good  preservative. 

Uses. — Diluted  hydrocyanic  acid  is  sedative  in  doses  of  one  to  three 
minims  (0.05  to  0.2  mil).  Potassium  or  sodium  cyanide  is  often  pre- 
scribed in  combination  with  an  acid  and  syrup,  so  that  hydrocyanic 
acid  may  be  generated  and  dissolved. 


SINAPIS  ALBA.  U.  S.     White  Mustard 
[Sinap.  Alb. — Yellow  Mustard] 

The  ripe  seeds  of  Sinapis  alba  Linne  (Fam.  Cruciferoe),  without  the 
presence  or  admixture  of  more  than  5  per  cent,  of  other  seeds  or  other 
foreign  matter.  Preserve  powdered  White  Mustard  in  tightly-closed 
containers. 

Official  Description. — Sub-globular,  from  1.5  to  2.5  mm.  in  diameter;  testa  yellow- 
ish, nearly  smooth;  embryo  yellowish,  oily,  with  two  large  cotyledons. 

Odor  and  Taste. — Inodorous,  taste  mildly  pungent,  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  light  yellowish  or  pale  brownish- 
yellow,  developing  a  slight  odor  when  moistened;  when  examined  under  the  microscope, 
it  exhibits  numerous  tissues  of  the  embryo  containing  small  aleurone  grains  and  a  fixed 
oil,  the  latter  forming  in  large  globules  on  the  addition  of  hydrated  chloral  T.S.;  frag- 
ments of  seed-coat  comparatively  few,  nearly  colorless,  with  small,  characteristic  stone 
cells  and  large  epidermal  cells,  the  outer  walls  being  mucilaginous.  The  powder  con- 
tains few  or  no  starch  grains. 

White  Mustard  does  not  yield  allyl  isothiocyanate  upon  distillation  with  steam  (dis- 
tinction from  Black  Mustard). 

White  Mustard  yields  not  more  than  9  per  cent,  of  ash. 

White  mustard  seed  contains  sinalbin,  C3oH44N2Oi6Sa,  a  crystalline 
glucoside,  which,  under  the  influence  of  a  peculiar  ferment,  ynyrosin, 
and  water,  is  split  into  acrinyl  isothiocyanate,  C8H7.NOS,  which  is  a 
pungent,  volatile  oil  (this  is  not  the  official  oil  of  mustard),  si na vine 
sulphate,  CieHaaNOsHaSO^  and  glucose.  The  seed  contains  in  addition 
20  per  cent,  of  fixed  oil,  mucilage,  gum,  etc.,  but  no  starch. 

Uses. — It  is  used  as  a  stimulant,  condiment,  and  emetic;  exter- 
nally, it  is  rubefacient,  but  it  is  desirable  to  mix  the  ground  drug 
with  an  equal  quantity  of  flour  or  flaxseed  meal,  before  preparing 
tin'  homemade  mustard  poultice.  This  prevents  its  blistering  and  it 
should  then  be  moistened  with  hike  warm  water.  Hot  water  de- 
stroys the  ferment,  myrosin.  The  emetic  dose  is  two  and  one-half 
drachms  (10  Gm.)  mixed  with  a  little  water. 
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SINAPIS  NIGRA.  U.  S.     Black  Mustard 
[Sinap.  Nig. — Brown  Mustard] 

The  ripe  seeds  of  Brassica  nigra  (Linn6)  Koch  (Fam.  Cruciferce),  with- 
out the  presence  or  admixture  of  more  than  5  per  cent,  of  other  seeds 
or  other  foreign  matter.  Preserve  powdered  black  mustard  in  tightly- 
closed  containers. 

Official  Description. — Ellipsoidal  or  irregularly  spheroidal,  from  1  to  1.6  mm.  in  diam- 
eter; testa  deep  reddish-brown,  sometimes  yellowish-brown  and  with  a  grayish  tinge, 
minutely  pitted  or  reticulate;  embryo  greenish-yellow  or  dark  yellow,  oily,  with  two 
large  cotyledons. 

Odor  and  Taste. — Odor  when  dry,  slight,  on  moistening  very  irritating;  taste  strongly 
pungent  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  light  brown  or  greenish-brown;  on 
moistening  developing  a  strongly  pungent,  irritating,  characteristic  odor;  when  examined 
under  the  microscope  it  exhibits  numerous  tissues  of  the  embryo,  the  cells  containing 
small  aleurone  grains  and  a  fixed  oil,  the  latter  forming  in  large  globules  on  the  addition 
of  hydrated  chloral  T.S.;  fragments  of  seed-coat  conspicuous,  with  large,  polyhedral, 
dark  yellow  areas,  enclosing  small,  yellowish  stone  cells,  each  of  the  latter  with  a  dark 
lumen.     The  powder  contains  few  or  no  starch  grains. 

Black  Mustard,  upon  distillation  with  steam,  yields  allyl  isothiocyanate  (distinction 
from  White  Mustard). 

Black  Mustard  yields  not  more  than  9  per  cent,  of  ash. 

Black  mustard  contains  sinigrin  or  potassium  myronate  (KCi0H19 
NS2Oi0),  myrosin,  a  ferment,  25  per  cent,  of  fixed  oil,  mucilage,  etc. 
Under  the  influence  of  the  myrosin  and  water,  the  potassium  myronate 
is  converted  into  allyl  isothiocyanate,  or  volatile  oil  of  mustard.  This 
action  takes  place  at  ordinary  temperatures,  and  explains  the  pungency 
of  aqueous  mixtures  of  ground  mustard.  Mustard  Plaster  is  official 
(see  Emplaslrum  Sinapis.) 

Uses. — It  is  used  as  a  stimulant,  condiment,  and  emetic;  exter- 
nally, it  is  rubefacient.  Both  white  and  black  mustard  are  used  in 
making  poultices. 


OLEUM  SINAPIS  VOLATILE.  U.  S.     Volatile  Oil  of  Mustard 
[01.  Sinap.  Vol. — Mustard  Oil] 

A  volatile  oil  produced  synthetically  or  obtained  from  the  seed  of 
Brassica  nigra  (Linn6)  Koch  (Fam.  Cruciferos)  (freed  from  fatty  oil) 
by  maceration  with  water  and  subsequent  distillation.  It  yields  not 
less  than  92  per  cent,  of  allyl  isothiocyanate  [C3H5SCN  =  99.12]. 
The  label  must  indicate  whether  the  Oil  has  been  made  synthetically 
or  obtained  from  black  mustard.  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

Preparation. — Chemically,  this  oil  is  allyl  isothiocyanate,  or  allyl 
thiocarb amide  CS.NC3H5;  it  is  also  called  allyl  sulphocyanide.  Its 
production  is  explained  in  the  preceding  article.  It  is  prepared 
artificially  by  the  action  of  allyl  iodide  upon  a  solution  of  potassium 
sulphocyanate. 

Official  Description. — A  colorless  or  pale  yellow,  strongly  refractive  liquid. 
Odor  and  Taste. — A  very  pungent  and  irritating  odor  and  an  acrid  taste. 
Great  caution  should  be  exercised  in  smelling  this  Oil.     It  should  not  be  tasted  except 
when  highly  diluted. 

Specific  Gravity — 1.013  to  1.020  at  25°  C.  (77°  F.). 
Tests  for  Identity. — It  is  optically  inactive. 
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impurities  and  Tests  for  Impurities. — Alcohol,  Chloroform,  Petroleum,  or  Fatty  Oils. — 
The  I  >H  distils  completely  between  148°  and  154°  C.  (298.4°  and  30!). 2°  F.)  and  both  the 
Grsl  and  last  portions  of  the  distillate  have  nearly  the  same  specific  gravity  as  the 
original  Oil. 

Phenols. — The  addition  of  a  drop  of  ferric  chloride  T.S.  to  the  Oil,  diluted  with  sev- 
eral volumes  of  alcohol,  does  not  produce  a  blue  coloration. 

Assay. — Dilute  about  4  mils  of  Volatile  Oil  of  Mustard,  accurately  weighed,  with 
sufficient  alcohol  to  make  exactly  100  mils.  Transfer  5  mils  of  this  solution  to  a  100 
mil  measuring  flask,  and  add  50  mils  of  tenth-normal  silver  nitrate  V.S.  and  5  mils  of 
ammonia  water.  Stopper  the  flask,  connect  it  with  a  reflux  condenser  and  heat  it  on  a 
water  bath  during  one  hour.  Allow  it  to  cool,  dilute  the  contents  of  the  flask  with 
distilled  water  to  the  100-niil  mark,  mix  well  and  filter.  Add  4  mils  of  nitric  acid  and 
2  mils  of  ferric  ammonium  sulphate  T.S.  to  50  mils  of  the  filtrate  and  titrate  the  excess 
of  the  silver  nitrate  With  tenth-normal  potassium  sulphocyanate  V.S.  When  calcu- 
lated from  the  weight  of  Oil  taken  for  the  assay  it  shows  not  less  than  92  per  cent,  of 
allyl  isothiocyanate.  Each  mil  of  tenth-normal  silver  nitrate  V.S.  consumed  corre- 
sponds to  0.004956  Gm.  of  allyl  isothiocyanate. 

N.  F.  Preparations. — Linimentum  Sinapis  Compositum;  Spiritus  Sinapis. 

Uses. — Volatile  oil  of  mustard  is  used  as  a  powerful  rubefacient;  it 
must  be  handled  with  great  care;  it  is  rarely  given  internally.  Dose, 
one-eighth  minim  (0.008  mil). 


ALLIUM.   N.  F.     Garlic 

The  fresh  bulb  of  Allium  sativum  Linne"  (Fam.  Liliacece). 
It  contains  a  sulphuretted  volatile  oil  having  an  exceedingly  pungent 
odor  and  strong  acrid  taste. 

Official  Description. — Bulb  subglobular,  from  4  to  6  cm.  in  diameter,  compound, 
consisting  of  from  eight  to  fifteen  bulbels  and  surrounded  by  one  or  two  dry,  whitish, 
membranaceous  scales  and  attached  to  a  flattened  circular  base,  from  the  lower  portion 
of  which  arise  numerous  yellowish-white  roots;  bulbels  more  or  less  ovoid,  in  trans- 
verse section  three  to  four  sided,  the  outer  surface  being  convex,  summit  acute  and  nar- 
rowed into  a  thread-like  fibrous  portion,  base  truncate,  each  bulbel  covered  by  one  or 
two  layers  of  whitish,  membranaceous,  scale-like  leaves,  beneath  which  is  the  light 
brown  or  pinkish,  thin  and  coriaceous  layer  of  epidermis,  cohering  but  easily  separable 
from  the  solid  portion  of  the  bulbel. 

Odor  and  Taste. — Odor  of  broken  or  bruised  bulbels  powerfully  alliaceous;  taste 
intensely  pungent  and  persistent. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
bulbel  show  three  distinct  portions:  (a)  the  large  fleshy  scale  consisting  chiefly  of  paren- 
chyma enclosing  scattered  vascular  bundles,  epidermis  in  both  ventral  and  dorsal  sur- 
faces consisting  of  small  tabular  cells;  (b)  the  middle  layer  nearly  circular  in  outline, 
about  0.75  nun.  in  diameter,  the  tissues  resembling  those  of  the  outer  fleshy  scale,  but 
the  cells  containing  numerous  yellowish-brown  plastids;  (c)  an  innermost  bright  green 
layer  consisting  of  a  single  leaf  folded  lengthwise  along  the  midrib  so  that  the  ventral 
surfaces  lie  close  together. 

N.  F.  Preparation. — Syrupus  Allii. 

Uses. — It  is  sometimes  employed  as  a  rubefacient,  carminative  and 
condiment.  The  syrup  is  used  ;is  an  expectorant.  The  dose  is  thirty 
grains  (2  Gm.). 

Unofficial  Volatile  Oils,  Drugs,  and  Allied  Products 

Oil  of  Asaf etida  From  AtafHxda      Fam,  UmMliftra.     Habitat,  Western  Thibet.     The 

yield  is  about  6  to  D  pet  oenl 
Bitter  Candytuft  I  amara  contains  a  sulphurated  volatile  <  >i  1 

Common  Bcurvy  Grass      from  the  herb  of  Cochlearia  officinalis.     Fam,  Cruciform,     Habitat, 
Europe 
The  seed   of  Lepidium    tativum.     Fam,   Crucifera      Contains  a  sul- 
phurated  volatile  "il 
Oil  of  Garlic  Obtained   artificially  by  decomposing1  ally]  Iodide  with  an  alcoholic 

Allyl  sulphide,  solution  "t  potassium  sulphide 

B  AUiaria  officinalis,    Fam    Crvciftra.    Contains  a  sulphurated  nil 

idish  I  i  im   the  r""t  of  Cochlearia  Armor acia.     Fam,  Crvciferai.       Habitat, 

Europe     The  yield  la  about  '    ■  per  cent. 
Radish  Rap)  contains  a  sulphurated  volatile  oi] 

•  aura  I  ram  Wtrultt  psrsiea,    The  yield  of  volatile  oil  is  small 
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Unofficial  Volatile  Oils,  Drugs,  and  Allied  Products — Continued 

Shepherd's  1'urse  The  seeds  of  Capsella  bur sa-pastoris  contain  a  sulphurated  volatile  oil 

Wallflower  The  seed  of  Chtiranthua  annuua  contains  a  sulphurated  volatile  oil 

Vv  ild.  Mustard  'J.  he  seed  of  Sisymbrium  nasturtium  contains  a  sulphurated  volatile  oil 

Wild  Radish  The  seed  of  Haphanua  kap/tu/itslrum  contains  a  sulphurated  volatile 

oil 

Allyl  Tribroniide,  A  slightly  yellowish  Liquid,  identical  with  TTtbromhydrin;  Bedative  and 

C3.fcl5.br3  anodyne  in  its  action.     .Lose,  t.\e  or  six  drops 

Camphoric  Acid,  A  dibasic  organic  acid  [C8H4(COOH)2J,  obtained  by  the  oxidation  of 

fc|2Ciofcll4(J4.  camphor.     Lsed  in  the  treatment  of  bronchitis  and  phthisis  in  doses 

U.  S.  P.  V1U  of  fifteen  grains  (1  Gm.) 

Thiosinamin,  Used  in  tuberculous  diseases,  by  subcutaneous  injection,  of  four  and 

Allyl-sulpho-urea,  one-half  to  seven  grains  (0.3  to  0.45  Gm.),  in  15  per  cent,  alcoholio 

Allyl-sulpho-carba-  solution 


CS{N 


mide, 
NH2 
■H(C3H5) 


QUESTIONS  ON  VOLATILE  OILS 


What  are  volatile  oils,  and  whence  are  they  obtained?     (See  page  1104.) 

What  other  terms  are  applied  to  these  oils? 

What  are  the  most  important  constituents  found  in  volatile  oils? 

Into  what  classes  may  the  hydrocarbons  from  volatile  oils  be  divided? 

What  are  the  solubilities  of  terpenes? 

Name  and  describe  the  most  important  alcohols  obtained  from  volatile  oils. 

Name  and  describe  the  most  important  aldehydes  obtained  from  volatile  oils. 

Name  and  describe  the  most  important  ketones  obtained  from  volatile  oils. 

Name  and  describe  the  most  important  esters  obtained  from  volatile  oils. 

Name  and  describe  the  most  important  phenols  and  phenol  ethers  obtained  from 
volatile  oils. 

Name  and  describe  the  most  important  neutral  bodies,  oxides,  etc.,  obtained  from 
volatile  oils. 

Name  and  describe  the  most  important  sulphides  and  sulphur  compounds  ob- 
tained from  volatile  oils. 

What  are  the  characteristics  of  oxygenated  oils? 

What  is  the  color  of  most  volatile  oils  when  pure? 

What  effect  does  exposure  to  air  have  upon  the  color? 

What  is  the  most  characteristic  feature  of  volatile  oils? 

In  what  manner  does  the  taste  of  volatile  oils  vary? 

What  variation  exists  in  the  specific  gravity  of  volatile  oils? 

What  is  meant  by  "optical  activity"?    By  "refractive  index"? 

What  occurs  when  volatile  oils  are  heated? 

What  are  good  solvents  of  volatile  oils,  and  of  what  substances  are  they  solvents? 

What  effect  does  exposure  to  light  and  air  have  on  them? 

How  should  they  be  kept? 

What  effect  does  strong  nitric  acid  have  upon  them? 

What  effect  does  strong  iodine  have  upon  them? 

How  are  they  affected  by  alkalies? 

How  may  their  adulteration  with  fixed  oils  be  detected? 

How  may  the  presence  of  alcohol  be  detected? 

How7  may  the  presence  of  inferior  qualities  of  the  same  kind  of  oil  be  detected? 

In  what  ways  are  volatile  oils  obtained  from  plants? 

What  is  the  method  most  frequently  employed? 

What  is  the  general  formula  for  this  process? 

How  should  dried  substances  be  treated  before  being  subjected  to  distillation? 

What  purposes  does  water  serve  in  distilling  vegetable  substances  along  with  it? 

When  vegetable  substances  contain  volatile  oils  \vl  ich  do  not  readily  distil  :.t  the 
temperature  of  boiling  water,  how  are  they  treated? 

Where  oils  are  injured  by  heat,  and  it  is  desirable  to  distil  them  at  as  low  a  tem- 
perature as  possible,  how  may  the  distillation  be  accomplished? 

What  will  be  the  effect  where  too  much  water  is  used? 

What  will  be  the  effect  where  not  enough  water  is  used? 

What  is  the  process  known  as  cohobation? 

How  may  oils  be  freed  from  the  disagreeable  odor  which  they  are  apt  to  have  v\  1  t  n 
first  procured? 

When  altered  by  exposure  to  air,  how  may  they  be  partially  restored  to  their 
former  quality? 
74 
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What  is  meant  by  distillation  "per  se"? 

In  what  cases  and  for  what  reason  is  this  used? 

Expression — Is  this  a  good  method  of  obtaining  oils? 

What  is  the  principal  objection  to  it? 

What  is  meant  by  the  process  of  solution  or  absorption? 

How  is  the  process  of  maceration  conducted? 

How  is  the  process  of  digestion  conducted? 

What  is  the  process  known  as  enfieurage? 

How  is  the  "pneumatic  process"  conducted? 

How  are  oils  prepared  by  the  "percolation  process"? 

What  is  meant  by  synthetic  perfumes? 

Bitter  orange  peel — Give  the  Latin  official  name.    Whence  is  it  obtained? 

Describe  its  appearance,  odor,  taste,  and  tests  for  identity  and  purity. 

What  principles  does  it  contain?    What  is  the  dose? 

What  are  its  official  preparations? 

Sweet  orange  peel — Give  the  Latin  name.    Whence  is  it  obtained? 

To  what  does  it  owe  its  virtues,  and  for  what  is  it  used? 

What  are  its  official  preparations? 

Oil  of  orange — Give  the  Latin  official  name  and  synonyms.    How  is  it  obtained? 

What  is  its  composition?    Give  description  and  specific  gravity. 

How  may  an  impurity  of  oil  of  turpentine  be  detected? 

How  may  it  be  preserved  from  the  effects  of  oxidation? 

For  what  is  it  used? 

What  preparations  of  this  oil  are  official? 

What  is  lemon  peel,  and  for  what  is  it  used? 

What  does  it  contain? 

Oil  of  lemon — What  is  the  Latin  official  name?    How  is  it  obtained? 

Describe  an  "ecuelle"  and  illustrate  its  use. 

What  is  its  chemical  composition?  Give  description,  specific  gravity,  and  tests  for 
identity. 

Describe  the  assay  for  citral. 

Oil  of  bitter  orange — How  is  it  obtained? 

How  should  it  be  preserved? 

Describe  its  appearance,  odor,  and  taste.  Give  specific  gravity  and  solubility  and 
important  tests. 

For  what  is  it  used? 

Oil  of  orange  flowers — What  is  the  Latin  title  and  synonym?  What  is  its  surce? 
Give  description  and  tests. 

For  what  is  it  used? 

Oil  of  bergamot — What  is  its  source?  Name  the  important  constituent.  Give 
description  and  tests.     For  what  is  it  used? 

Peppermint — What  is  the  Latin  official  name?    What  part  of  the  plant  is  official? 

Describe  the  plant.    In  what,  official  preparation  is  it  used? 

To  what  are  its  properties  due? 

Oil  of  peppermint — What  percentage  of  ester  and  what  percentage  of  menthol 
should  be  present  in  (his  oil?  ( live  Latin  name,  description,  odor,  taste,  chem- 
ical reaction,  specific  gravity,  solubility,  and  tests  for  identity. 

How  is  it  assayed? 

W 'hat  are  the  most  important  constituents? 

\\  hat  are  the  official  prcparat ions  of  oil  of  peppermint?    What  are  its  uses? 

What  is  menthol?  How  is  it  prepared?  Describe  odor,  taste,  chemical  reaction, 
and  solubility.     What  are  the  tests  for  identity? 

How  may  the  following  impurities  be  detected?-  viz.:  Wax,  paraffin,  or  inorganic 
substances;  thymol. 

For  what  is  it  used'.'     Name  the  N.  F.  preparations. 

Camphorated  menthol   -What   is  the  Latin  title  and  synonym? 

How  is  it.  made?    Give  its  uses 

Spearmint  —What   is  the  Latin  official  name'.'     To  what  does  it  owe  its  properties? 
What    IS  the  yield  of  volat  ile  oil" 

Oil  of  speirrniut      What  constituents  are  present?     W  hat   is  the  F.  S.  P.  require- 
ment"    Describe  odor,  taste,  solubility,  and  tests  for  identity, 
its  specific  gravity. 
W  hat  (Iocs  it  contain'.'     For  what  is  it  used? 
What  are  its  official  preparations? 
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Oil  of  lavender — What  is  the  Latin  name?  By  what  name  is  it  commonly  sold? 
Name  the  most  important  constituents.  Describe  appearance,  odor,  taste, 
and  solubility. 

What  is  its  specific  gravity?    How  may  alcohol  or  foreign  esters  be  detected? 

What  preparations  of  it  are  official? 

Where  does  the  best  quality  come  from? 

Oil  of  rosemary — What  percentage  of  ester  and  what  percentage  of  borneol  should 
it  contain?  What  is  the  Latin  name?  Name  the  most  important  constituents. 
Give  description  and  specific  gravity. 

Give  the  tests  for  identity.    Describe  the  assay. 

Of  what  does  it  consist? 

In  what  preparations  is  it  used? 

Thyme — Give  Latin  title  and  definition.  When  should  it  be  collected?  What  is 
its  chief  constituent? 

Name  its  N.  F.  preparation. 

What  are  its  uses  and  the  dose? 

Oil  of  thyme — What  is  the  name  of  the  herb  from  which  it  is  obtained? 

What  percentage  of  phenols  should  be  present? 

By  what  name  is  this  oil  known  commercially? 

What  is  the  difference  between  the  red  oil  and  the  white  oil? 

Does  this  oil  vary  in  composition? 

Of  what  does  the  more  volatile  portion  consist?    What  is  the  less  volatile  portion? 

What  is  the  formula  in  symbols  of  the  latter? 

In  what  other  oil  is  this  substance  found? 

Give  description  and  specific  gravity.  Describe  the  odor,  taste,  chemical  reaction, 
and  solubility. 

Give  tests  for  identity.  How  may  an  impurity  of  phenol  be  detected?  Describe 
the  assay. 

For  what  purpose  is  oil  of  thyme  used? 

Thymol — What  are  the  sources  of  this  substance?    How  may  it  be  prepared? 

Describe  its  appearance,  odor,  taste,  reaction,  and  rotation. 

What  are  its  solubilities  and  tests  for  identity  and  purity? 

In  what  N.  F.  preparations  is  it  used? 

What  are  its  uses?   . 

Thymol  iodide — What  is  this  substance?  By  what  name  is  it  commonly  known?  How 
much  iodine  should  it  represent?    How  may  it  be  made? 

Describe  its  appearance,  odor,  solubility,  and  tests  for  identity  and  purity. 

What  are  its  uses? 

Catnep — What  is  the  Latin  title  and  synonym?    Describe  its  odor  and  taste. 

What  preparation  is  official? 

Name  its  constituents  and  uses. 

Scutellaria — What  is  the  name  of  the  plant  from  which  it  is  derived? 

What  is  its  synonym?    What  does  it  contain?    For  what  is  it  used? 

What  official  preparation  is  made  of  it? 

Mention  other  plants  of  the  Labiatse. 

Caraway — What  is  the  official  Latin  title?    From  what  plant  is  it  derived? 

What  does  it  contain?    What  are  its  medicinal  properties? 

Oil  of  caraway — What  is  the  U.  S.  P.  requirement?  Name  its  most  important  con- 
stituents. What  is  its  specific  gravity?  Describe  its  appearance,  odor,  taste, 
chemical  reaction,  and  solubility.  Of  what  does  it  consist?  For  what  is  it 
used?    Give  the  dose. 

Fennel — What  is  the  Latin  name?    From  what  plant  is  it  derived? 

Describe  its  appearance,  odor,  and  taste. 

What  does  it  contain?     For  what  is  it  used? 

Oil  of  fennel — What  are  its  constituents'.'  What  is  its  specific  gravity?  Describe 
odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for  identity.  How- 
may  the   presence   of  other   volatile   oils   containing   phenols   be   detected? 

What  official  preparation  is  made  of  it?    What  are  its  uses  and  dose? 

Coriander — What  is  its  source?    Give  the  synonym. 

Describe  its  appearance. 

In  what  N.  F.  preparations  is  it  used? 

How  much  volatile  oil  does  it  yield? 

How  much  fixed  oil  does  it  yield?    What  are  its  uses? 

Oil  of  coriander — What  are  its  constituents?    What  is  its  specific  gravity? 
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Describe  odor,  taste,  chemical  reaction,  and  solubility.      Give  the  test  for  identity. 

For  what  is  it  used? 

Sumbul — From  what  plant  is  it  derived? 

What  is  the  synonym? 

What  does  it  contain,  and  for  what  is  it  used? 

What  official  preparation  is  made  of  it? 

Anise — From  what  plant  is  it  derived? 

Describe  the  appearance  and  characteristics. 

How  may  the  presence  of  conium  be  detected? 

What  does  it  contain?    For  what  is  it  used? 

Oil  of  anise— From  what  plants  is  it  obtained? 

Are  these  products  identical?    What  are  the  most  important  constituents?    In 
what  other  oils  is  the  chief  constituent  found?     What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  are  the  tests  for  identity  and  purity? 

What  preparations  of  it  are  official? 

Anethol — What  is  this  substance? 

How  is  it  obtained?    Describe  its  appearance,  odor,  and  taste.  Give  its  solubility, 
specific  gravity,  and  tests  for  identity  and  purity. 

What  are  its  uses  and  synonym? 

Angelica  fruit — What  is  its  source  and  synonym? 

Describe  its  appearance,  odor,  and  taste. 

What  are  its  N.  F.  preparations  and  uses? 

Angelica  root — What  is  its  source? 

Describe  its  appearance,  odor,  and  taste. 

Name  its  official  preparation.    For  what  is  it  used? 

Parsley  fruit — What  is  the  Latin  title  and  synonym?     What  is  its  source?    Name 
the  most  important  constituents. 

Describe  its  appearance,  odor,  and  taste. 

Name  its  official  preparation  and  uses. 

Parsely  root — What  is  its  Latin  title? 

Describe  its  appearance,  odor,  and  taste. 

Name  its  N.  F.  preparation  and  uses. 

Celery  fruit — WThat  is  the  Latin  title  and  synonym?     Give  its  source. 

What  constituents  are  present? 

Describe  appearance,  odor,  and  taste. 

What  is  its  N.  F.  preparation,  use,  and  dose? 

Name  other  unofficial  drugs  of  the  Umbellifera\ 

Saigon  cinnamon — Give  the  Latin  official  nan  o. 

What  is  the  source  of  Saigon  cinnamon? 

How  is  it  officially  described? 

Name  the  more  important  official  preparations  in  which  it  is  used. 

Ceylon  cinnamon — Give  the  Latin  official  title.    What  is  its  source? 

How  is  it  officially  described? 

To  what  does  cinnamon  bark  owe  its  virtues? 

What  other  constituents  are  present? 

What  are  its  uses? 

Oil  of  cinnamon— What  is  the  official  Latin  title?      By  what  other  English  title  is 
it  known?    What  percentage  of  cinnamic  aldehyde  should  it  contain? 

Describe  appearance,  odor,  taste,  and  solubility.     What  are  the  specific  gravity 
and  tests  for  identity  and  purity'.' 

Give  chemical  reaction,  specific  gravity,  solubility;  percentage  of  cinnamic  alde- 
hyde and  eugenol  and  congealing  point  of  oil  of  Ceylon  cinnamon. 

In  what  respect  does  the  oil  of  cassia  dilTer  from  oil  of  Cevlon  cinnamon? 

What  constituents  are  present? 

When  Blightly  oxidized  what  is  produced? 

Cpon  further  oxidation  what  is  produced? 

cinnamon  water  made  from  Ceylon  cinnamon  cloudy? 

imic  aldehyde — What  is  the  official  Latin  title? 
Give  chemical  formula  in  symbols. 
What  is  the  synonym?      How  may  it  be  obtained? 

Qive  d  >scription,  od  >r,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 
How  m  iv  an  impurity  of  chlorinated  products  be  detected?    Describe  the  assay. 
N  mi    the  more  important  official  preparations  made  from  oil  of  cinnamon. 
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Clove — What  is  the  Latin  name?    What  is  its  source? 

Describe  appearance,  odor,  and  taste. 

What  are  the  most  important  constituents? 

For  what  is  it  used?    into  which  official  preparations  does  it  enter? 

Oil  of  clove — What  percentage  of  eugenol  should  it  contain?     What  is  the  Latin 
name? 

Of  what  does  the  oil  of  clove  consist? 

How  may  these  oils  be  separated? 

WThat  combination  is  formed  when  oil  of  clove  is  mixed  with  a  concentrated  solu- 
tion of  potassium  hydroxide? 

What  is  the  composition  and  specific  gravity  of  light  oil  of  clove? 

Heavy  oil  of  clove — Give  description  and  specific  gravity. 

What  is  its  boiling  point? 

Of  what  does  it  consist,  and  what  effect  does  it  have  on  alkalies? 

Into  what  principle  may  eugenol  be  converted? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 

How  may  phenol  as  an  impurity  be  detected? 

Describe  the  assay  for  eugenol. 

Name  its  more  important  N.  F.  preparations. 

What  is  its  use  and  dose? 

Eugenol — What  is  its  natural  source  and  how  is  it  separated? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 

How  may  phenol,  as  an  impurity,  be  detected? 

For  what  is  it  used?    Give  the  dose. 

Oil  of  pimenta — What  is  the  synonym?     What  percentage  of  eugenol  should  it 
contain?    Describe  the  assay  for  eugenol.    W  hat  is  the  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Of  what  does  it  consist? 

For  what  is  it  used? 

What  is  pimenta?    What  is  the  synonym? 

How  much  volatile  oil  does  it  contain? 

Vanilla — WThat  is  its  source?    Give  the  constituents. 

Considered  chemically,  what  is  vanillin? 

How  is  the  agreeable  odor  and  taste  of  vanilla  bean  developed? 

Describe  its  appearance,  odor,  and  taste. 

What  are  its  uses? 

What  N.  F.  preparations  contain  vanilla? 

Vanillin — What  is  it  chemically?    What  are  the  sources  and  how  is  it  made  arti- 
ficially? 
Is  the  flavor  of  vanillin  equal  to  that  of  the  natural  vanilla  bean? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 

and  purity. 
Name  the  more  important  N.  F.  preparations  in  which  it  is  an  ingredient. 
For  what  is  it  used?    Give  the  dose. 

Coumarin — What  is  this  substance?    Describe  its  appearance,  odor,  and  taste. 
What  impurities  must  be  guarded  against? 
What  are  its  uses? 

Oil  of  cajuput — From  what  is  it  obtained? 
What  are  its  chief  constituents? 
Describe  odor,  taste,  and  chemical  reaction. 
What  is  its  solubility?    Its  specific  gravity? 
To  what  is  its  green  color  due? 

Give  tests  for  identity  and  for  the  presence  of  copper  as  an  impurity. 
For  what  is  it  used?    Give  the  dose. 
Eucalyptus — What  is  the  synonym?    From  what  tree  is  it  obtained?     How  is  it 

described? 
What  are  its  constituents? 
Upon  which  of  these  do  the  virtues  depend? 
What  are  its  properties? 
W:hat  official  preparation  is  made  from  it? 
Oil  of  eucalyptus — What  is  its  source?     What  percentage  of  eucalyptol  should  it 

contain?    What  is  another  name  for  eucalyptol'.' 
Name  the  chief  constituents. 
Give  tests  for  identity  and  impurity.    WThat  is  its  specific  gravity? 
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Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  are  its  uses  and  dose? 

Eucalyptol — Give  the  chemical  formula  and  synonyms. 

What  is  it  chemically  and  from  what  source  is  it  obtained? 

At  what  temperature  does  it  congeal  or  form  crystals? 

Cine  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity  and 

purity. 
For  what  is  it  used?    Give  the  dose. 
Oil  of  myrcia — Give  the  synonym.    What  is  its  source? 
Describe  and  give  official  tests. 
What  are  its  uses? 

Myristica — What  is  it?    What  is  the  common  name? 
How  is  myristica  officially  described? 
To  what  does  it  owe  its  activity? 
How  much  fixed  oil  does  it  contain? 

In  how  many  official  preparations  is  it  found?    Name  them. 
Oil  of  myristica — What  is  the  Latin  name?    What  is  the  synonym?     What  is  its 

source? 
What  are  its  chief  constituents  ? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 
Of  what  does  it  consist? 

Expressed  oil  of  nutmeg — What  is  this  usually  called? 
How  is  it  made?    What  is  its  chemical  composition? 
What  official  preparations  are  made  from  oil  of  myristica? 

Mace — What  is  the  Latin  title?    What  is  mace?    What  are  its  chief  constituents? 
Describe  its  appearance,  odor,  and  taste. 
What  are  its  uses  and  the  dose? 

Sassafras — What  is  its  source?    How  is  it  described  officially? 
What  are  its  constituents? 

For  what  is  it  used,  and  into  what  preparations  does  it  enter? 
Oil  of  sassafras — Describe  it.    What  is  its  specific  gravity? 
Name  the  most  important  constituents. 
Describe  odor  and  taste.    Give  tests  for  identity. 
Where  is  it  largely  produced,  and  what  is  the  yield? 
Of  what  does  it  consist? 
Safrol — What  is  the  chemical  formula  in  symbols?    What  is  it  chemically?    What 

are  its  natural  sources  and  how  is  it  obtained?    For  what  is  it  used? 
Give  description,  odor,  specific  gravity,  solubility,  and  tests  for  identity  and  purity 

for  the  oil.    For  what  is  it  used? 
Methyl  salicylate — What  substances  are  included  under  this  title? 
How  must  each  be  indicated? 
How  is  it  prepared  from  the  several  sources? 
Describe  its  appearance,  odor,  taste,  and  reaction. 
Give  its  solubility.    What  differences  are  noted  in  specific  gravity  when  synthetic 

or  natural? 
What  impurities  are  likely  to  be  present  and  how  detected? 
Name  the  official  preparations  in  which  it  is  used. 
What  arc  its  uses  and  the  dose? 
Rectified  oil  of  birch  tar — What  are  the  Latin  title  and  synonyms?    What  is  this 

substance? 
Name  the  chief  constituents. 

I  describe  its  appearance,  odor,  taste,  and  other  important  characteristics. 
Whal  an  its  uses? 

Cardamom  seed     Give  the  Latin  name  and  synonym. 
Whal  is  the  official  definition?    From  what  country  is  it  imported? 
Wh.it  do  the  Beedfl  contain? 

Into  what  official  preparations  does  it  enter? 

What  arc  its  0861  and  the  dose'.' 

Oil  of  Cardamom — Describe.     Give  tests. 

Into  what  \.  P.  preparations  does  it  enter? 

What  arc  its  uses? 

Ginger     What    is   its  Latin   title?      Give  the  official  definition  and   description. 

Name  (lie  several  kinds  of  ginger  recognised  by  the  I'.  S.  P.    To  what  does  it 

owe  its  virtues? 
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How  much  volatile  oil  does  it  contain?     What  other  important  constituents  are 

present? 
Name  its  official  preparations.     In  what  dose  is  it  administered? 
Zedoary — What  is  the  Latin  title?    Describe  its  appearance,  odor,  and  taste. 
Name  the  N.  F.  preparations. 
What  are  its  uses  and  dose? 
Asarum — What  are  its  synonyms? 

Give  the  source.    What  is  its  chief  constituent  and  use? 
Describe  its  appearance,  odor,  and  taste. 
Name  its  N.  F.  preparation.    Give  medicinal  use  and  dose. 
Camphor — What  is  the  Latin  title? 
What  is  camphor? 

How  is  refined  camphor  usually  made? 
What  is  compressed  camphor? 
How  is  synthetic  camphor  prepared? 
Describe  its  appearance,  odor,  taste,  and  solubility? 
Give  its  specific  gravity  and  identity  tests.    What  impurities  may  be  present  and 

how  detected? 
What  occurs  if  camphor  is  triturated  with  menthol,  thymol,  phenol,  hydrated 

chloral,  etc.? 
What  are  the  more  important  official  preparations  of  camphor? 
For  what  is  it  used  medicinally?    Give  the  dose. 
How  is  it  administered  hypodermically? 

Monobromated  camphor — Give  Latin  name  and  formula  in  symbols. 
Describe  a  process  for  making  monobromated  camphor. 
Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests 

for  identity  and  purity. 
For  what  is  it  used  medicinally?    What  is  the  dose? 

Oil  of  bitter  almond — Give  Latin  official  name.    WThat  are  its  sources?    What  re- 
quirement is  in  the  U.  S.  P.  concerning  its  source? 
What  percentage  of  benzaldehyde  should  this  oil  contain?   What  amount  of  hydro- 
cyanic acid? 
Does  this  oil  pre-exist  in  the  almond? 
Why  can  it  not  be  obtained  from  sweet  almond? 
How  is  it  made?     Give  description,  odor,  taste,  reaction,  specific  gravity,  solubility 

and  tests  for  identity. 
How  may  impurities  of  heavy  metals,  chlorinated  products,  and  nitrobenzene  be 

detected? 
Describe  the  assay  for  benzaldehyde ;  for  hydrocyanic  acid.  For  what  is  this  oil  used? 
What  precaution  must  be  taken  in  its  use?    Give  the  dose. 
Name  the  official  preparations  made  from  this  oil. 

Benzaldehyde — Give  the  Latin  official  title  and  the  chemical  formula  in  svmbols. 
What  percentage  of  pure  benzaldehyde  should  it  contain?  How  may  it  be  made? 
Does  this  substance  contain  hydrocyanic  acid?    What  is  nitrobenzene?     What  is 

its  common  name?    For  what  is  nitrobenzene  used? 
Is  it  in  any  way  identical  with  benzaldehyde? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  test  for  identity. 
How  may  the  following  impurities  be  detected? — Hydrocyanic  acid;  chlorinated 
products;  nitrobenzene.     Describe  the  assay.     For  what  purpose  is  benzal- 
dehyde used? 
Wild  cherry — What  is  the  Latin  name?    Of  what  tree  is  this  the  bark? 
When  should  it  be  collected? 
Describe  its  appearance,  odor,  and  taste. 
What  does  it  contain? 

Why  should  the  preparations  of  wild  cherry  be  made  without  heat? 
What  are  its  properties? 
What  official  preparations  are  made  from  it? 
Diluted  hydrocvanic  acid — What  is  the  Latin  name?    What  is  its  synonym  and 

the  P.  I.  title? 
How  much  absolute  hydrocyanic  acid  should  it  contain? 
How  may  it  be  prepared  extemporaneously?     By  what  other  method  may  it   be 

prepared?     How  may  it  be  assayed? 
How  may  it  be  identified?    Give  appearance,  odor,  taste,  and  reaction.    Should  it 
be  tasted? 
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What  is  cyanogen?    Does  it  exist  ready  formed  in  nature? 

Combined  with  hydrogen,  what  does  it  form? 

Combined  with  metals  and  bases,  what  are  formed? 

What  is  Scheele's  hydrocyanic  acid? 

When  hydrocyanic  acid  is  decomposed  upon  keeping  what  substance  is  formed? 

How  may  its  decomposition  be  prevented  or  lessened?  What  are  its  uses  and  the 
dose? 

What  is  the  effect  of  prescribing  cyanide  of  potassium  in  combination  with  an  acid? 

White  mustard— What  is  the  Latin  name?  Give  the  official  definition  and  descrip- 
tion.    What  does  it  contain? 

Under  the  influence  of  myrosin  and  water,  into  what  substances  is  sinalbin  decom- 
posed? 

Is  this  volatile  oil  the  official  oil  of  mustard? 

What  are  the  other  constituents  of  white  mustard? 

Does  it  contain  starch?  For  what  is  it  used?  What  is  the  emetic  dose?  How 
may  a  poultice  best  be  prepared?  Why  should  luke  warm  water  be  used  in 
making  a  poultice? 

Black  mustard — What  is  the  Latin  name?  Give  the  official  definition  and  de- 
scription.    What  does  it  contain? 

Under  the  influence  of  myrosin  and  water,  into  what  is  potassium  myronate  con- 
verted? 

Does  this  action  take  place  at  ordinary  temperatures? 

What  official  preparation  is  made  from  black  mustard? 

Volatile  oil  of  mustard — What  is  the  Latin  name?  What  percentage  of  allyl 
isothiocyanate  should  it  contain?    How  is  it  obtained? 

What  is  this  oil  chemically  considered? 

How  is  it  prepared  artificially?    Give  description  and  specific  gravity. 

Describe  odor,  taste,  and  solubility. 

Give  the  test  for  identity  and  purity. 

Describe  the  assay  for  allyl  isothiocvanate.    For  what  is  it  used?    Give  the  dose. 

Garlic — What  is  the  Latin  title?    Give  its  source  and  constituents. 

Describe  its  appearance,  odor,  and  taste. 

What  is  its  N.  F.  preparation?    Give  the  use  and  dose 


CHAPTER   LVI 

OFFICIAL  DRUGS  AND  PRODUCTS  CONTAINING  VOLATILE  OIL 
WITH   SOFT  RESIN 

PIPER.  U.  S.     Pepper 
[Black  Pepper] 

The  dried,  unripe  fruit  of  Piper  nigrum  Linne"  (Fam.  Piperaceoe), 
without  the  presence  or  admixture  of  more  than  2  per  cent,  of  stems 
or  other  foreign  matter. 

Official  Description. — Nearly  globular,  from  3.5  to  6  mm.  in  diameter,  epiearp  very 
thin,  easily  separable  from  the  sarcocarp;  externally  blackish-brown  or  grayish-black, 
coarsely  reticulate;  unilocular,  1-seeded;  seed  nearly  white,  hollow,  adhering  to  the 
pericarp. 

Odor  and  Taste. — Odor  aromatic,  slightly  empyreumatic;  taste  aromatic  and  very 
pungent. 

Tests  for  Identity  and  Purity. — The  powder  is  a  mixture  of  blackish-brown  frag- 
ments of  the  pericarp  and  nearly  white  fragments  of  the  endosperm  and  embryo;  starch 
grains  spherical  or  somewhat  angular,  from  0.001  to  0.003  mm.  in  diameter,  mostly  in 
the  polygonal  cells  of  the  endosperm;  stone  cells  of  the  epiearp  varying  from  nearly 
isodiamctric  or  palisade-like  to  long  tapering  or  somewhat  irregular  in  shape,  with  thick 
porous  walls  and  large  lumina  frequently  containing  a  reddish-brown  pigment;  stone 
cells  of  the  endocarp  unevenly  thickened,  the  outer  walls  being  usually  rather  thin, 
and  the  lumina  usually  filled  with  a  reddish-brown  substance;  oil  cells  with  subcrized 
walls  and  containing  a  yellowish  oil,  from  which  monoclinic  prisms  of  pipeline  occasion- 
ally separate. 

Pepper  yields  not  less  than  6  per  cent,  of  non-volatile  extract,  soluble  in  ether  (see 
U.  8.  P.,  Test  No.  13,  Chapter  LXII).     It  contains  not  less  than  25  per  cent,  of  starch. 

Pepper  yields  not  more  than  7  per  cent,  of  ash.  The  amount  of  ash  in  Pepper,  insol- 
uble in  diluted  hydrochloric  acid,  does  not  exceed  2  per  cent,  of  the  weight  of  Pepper 
taken. 

U.  S.  P.  Preparation. — Oleoresina  Piperis. 

N.  F.  Preparations. — Tinctura  Antiperiodica ;  Tinctura  Antiperiodica  sine  Aloe. 

Black  pepper  contains  piperine,  2  per  cent,  of  volatile  oil,  and  a 
pungent  resin  soluble  in  alcohol  and  ether.  The  volatile  oil  is  a 
terpene,  Ci0H16. 

Uses. — The  principal  use  of  pepper  is  as  a  condiment  and  for  the 
making  of  the  oleoresin.     Dose,  eight  grains  (0.5  Gm.). 

Piperine  was  official  in  the  U.  S.  P.  VIII  and  was  described  as  a 
feebly  basic  substance  (Ci7H19N03),  obtained  from  pepper  and  other 
plants  of  the  Piperacece.  It  is  obtained  by  treating  pepper  with  alcohol, 
evaporating  the  tincture  to  the  consistence  of  an  extract,  submitting 
the  extract  to  the  action  of  an  alkaline  solution,  by  which  the  oleagi- 
nous matter  is  converted  into  soap,  washing  the  undissolved  portion 
with  cold  water,  separating  the  liquid  by  filtration,  treating  the  mat- 
ter left  on  the  filter  with  alcohol,  and  allowing  the  solution  thus 
obtained  to  evaporate  spontaneously,  or  by  a  gentle  heat.  Crystals 
of  piperine  are  deposited,  and  may  be  purified  by  alternate  solution 
in  alcohol  or  ether,  and  crystallization.  Piperine  is  decomposed  by 
alkalies  in  alcoholic  solution  into  piperic  acid,  C^Hio^V  and  piper- 
idine,  C5HUN.  It  is  considered  to  be  an  alkaloid  of  feeble  power. 
It  consistsof  colorless  or  pale  yellowish,  glistening,  monoclinic  crystals; 
permanent  in  the  air  and  containing  no  water  of  crystallization.    Opti- 
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cally  inactive.  When  put  into  the  mouth,  it  is  at  first  tasteless,  but  on 
prolonged  contact  develops  a  sharp,  biting  taste;  odorless;  neutral 
reaction;  insoluble  in  water;  soluble  in  15  parts  of  alcohol  at  25°  C. 
(77°  F.);  in  4.4  parts  of  alcohol  at  60°  C.  (140°  F.);  also  soluble 
in  36  parts  of  ether  and  1.7  parts  of  chloroform  at  25°  C. 
(77°  F.). 

Uses. — Piperine  has  been  used  as  a  stimulant  and  an  antiperi- 
odic.  Its  virtues,  however,  in  this  connection  depend  principally 
upon  its  impurities,  — i.e.,  adhering  resin  and  oil.  When  absolutely 
pure  and  colorless  it  has  but  little  medicinal  action.  Dose,  three  grains 
(0.2  Gm.). 


CUBEBA.  U.S.    Cubeb 
[Cubeb. — Cubebs] 

The  dried,  full-grown,  unripe  fruits  of  Piper  Cubeba  Linne"  filius  (Fam. 
Piperacece),  without  the  presence  or  admixture  of  more  than  5  per  cent, 
of  stems  or  other  foreign  matter. 

Official  Description. — Upper  portion  globular,  from  3  to  6  mm.  in  diameter,  with  a 
straight,  slender  stem-like  portion,  from  5  to  7  mm.  in  length;  pericarp  externally  gray- 
ish, brownish,  or  bluish-black;  coarsely  reticulate;  about  0.3  mm.  in  thickness,  easily 
cut,  1-locular,  1-seeded;  the  immature  seed  attached  at  the  base  of  the  pericarp. 

Odor  and  Taste. — Odor  aromatic,  characteristic;  taste  strongly  aromatic  and  pun- 
gent. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Cubeb  show  an 
epidermal  layer  of  tabular  cells  with  thickened,  undulate  outer  walls,  the  contents  being 
olive-green;  1  or  2  rows  of  parenchyma  cells,  the  contents  resembling  those  of  the  epi- 
dermal cells;  a  continuous  layer  of  radiately  elongated,  thick-walled  stone  cells  having 
numerous  pores;  a  few  layers  of  collapsed  cells  near  which  may  occur  an  occasional 
small  group  of  bast-fibers;  a  middle  layer  of  10  rows  of  cells  composed  chiefly  of  paren- 
chyma, scattered  among  which  are  numerous  secretion  cells  containing  a  volatile  oil 
and  occasionally  crystals  in  the  form  of  short  rods,  the  contents  of  the  secretion  cells 
being  colored  a  deep  crimson  upon  the  addition  of  sulphuric  acid;  an  endocarp  of  small, 
somewhat  isodiametric  or  polygonal  stone  cells  with  very  thick  porous  walls;  seed-coat 
of  several  rows  of  reddish-brown,  tangentially  elongated,  more  or  less  collapsed  cells; 
perisperm  of  numerous  thin-walled  parenchyma,  the  cells  being  more  or  less  polygonal 
in  shape  and  containing  either  small  compound  starch  grains,  or  globules  of  a  fixed  oil 
or  occasionally  a  crystal  of  calcium  oxalate. 

The  powder  is  light  brown  to  blackish-brown,  consisting  of  a  more  or  less  even  dis- 
tribution of  starch-hearing  cells  of  the  perisperm  and  fragments  of  the  pericarp  with 
stone  cells;  starch  grains  numerous,  single  or  compound,  from  0.002  to  0.012  mm.  in 
diameter;  stone  cells  numerous  in  palisade-like  groups,  in  surface  view  rounded  or  polyg- 
onal with  rather  prominent  dark  lumina  and  yellowish  porous  walls;  secretion  cells  with 
a  yellowish,  oily  content,  becoming  reddish  on  the  addition  of  sulphuric  acid;  fragments 
of  stalk  f»'w,  with  spiral  trachea*  and  groups  of  sclerenchymatous  fibers  from  0.05  to 
1  mm.  in  length  with  blunt,  rounded,  or  very  much  attenuated  ends,  the  walls  strongly 
lignified  and  with  numerous  oblique  pores. 

Cubeb  yields  not  less  than  10  per  cent,  of  volatile  extractive,  soluble  in  ether  (see 
U.  S.  P.,  Teat  No.  12,  Chapter  LXII). 

Cubeb  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Oleoresina  Cubebs. 

N.  P.  Preparations. — Elixir  Buchu  Compositum  (from  Compound  Fluidextract 
of  Buchu);  Fluidextractum  Buchu  Compositum;  Fluidextraotum  Cubebs:  Pihus 
Antiperiodicse;  Pilulse  Antiperiodicjo  sine  Aloe;  Tinctura  Antiperiodioa;  Tinctura 
Antiperiodica  sine  Aloe;  Tinctura  Cubebae. 

Uses. — This  useful  fruit,  or  berry  as  it  is  commonly  called,  contains 
about  10  per  cent,  of  volatile  oil,  3  per  rent,  of  rosin,  cnbcbin,cubebic 
acid,  wax,  fat,  etc.    The  virtues  of  cubeb  reside  in  the  cubebic  acid, 
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resin,  and  oil,  cubebin  when  pure  being  destitute  of  activity.  Cubebic 
acid,  cubebic  resin,  and  cubebin  are  all  colored  red  by  strong  sulphuric 
acid.  Cubeb  is  used  as  a  diuretic,  stimulant,  and  expectorant  in 
doses  of  fifteen  to  sixty  grains  (1  to  4  Gm.). 


OLEUM  CUBEB/E.  U.  S.     Oil  of  Cubeb 
[01.  Cubeb.— Cubeb  Oil] 

A  volatile  oil  distilled  from  the  unripe  fruit  of  Piper  Cubeba  Linne" 
films  (Fam.  Piperacece).  Preserve  it  in  well -stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  colorless  or  a  pale  green  to  yellowish-green  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  and  taste  of  cubeb.  Its  alcoholic 
solution  is  neutral  to  litmus. 

Specific  Gravity.— 0.905  to  0.925  at  25°  C.  (77°  F.). 

Test  for  Identity  and  Purity. — Its  optical  rotation  varies  from  -20°  to  -40°  in  a  100- 
mm.  tube  at  25°  C.  (77°F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

The  oil  consists  chiefly  of  sesquiterpenes  which  distil  over  between 
250°  and  280°  C.  (482°  and  536°  F.),  one  of  which  is  cadinene,  C15H24, 
with  some  dipentene,  and  probably  pinene  or  camphene.  Upon  stand- 
ing, it  sometimes  deposits  rhomboidal  prismatic  crystals  of  a  stear- 
opten.  The  camphor  of  cubeb  has  the  formula  Ci5H260,  is  fusible  at 
from  66°  to  68°  C.  (150.8°-154.4°  F.),  and  volatilizes  without  change 
from  148°  to  150°  C.  (298.4°-302°  F.).  According  to  Schmidt,  it 
does  not  pre-exist  in  the  cubeb,  but  is  formed  by  the  prolonged  action 
of  the  air  and  therefore  does  not  occur  in  the  oil  distilled  from  new 
berries. 

Uses. — Oil  of  cubeb  is  an  aromatic  stimulant  and  carminative. 
Dose,  eight  minims  (0.5  mil). 


CAPSICUM.  U.S.     Capsicum 
[Capsic. — Cayenne  Pepper    African  Chillies] 

The  dried  ripe  fruits  of  Capsicum  frutescens  Linn6  (Fam.  Solanaceae) , 
without  the  presence  or  admixture  of  more  than  2  per  cent,  of  stems, 
calyxes  or  other  foreign  matter. 

Official  Description. — Oblong-conical,  from  8  to  20  mm.  in  length  and  from  2  to  15 
mm.  in  diameter;  pericarp  brownish-red  or  orange,  shining,  membranous  and  translu- 
cent; 2-  or  3-locular,  united  below,  and  containing  6  to  17  flat,  reniform,  yellowish  seeds 
attached  to  the  placenta  or  frequently  separated  from  it. 

The  calyx,  when  present,  light  greenish-brown,  inferior,  inconspicuous,  5-toothed, 
usually  attached  to  a  long  straight  peduncle. 

Odor  and  Taste. — Odor  characteristic,  sternutatory;  taste  intensely  pungent. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  mounts  made  with 
hydrated  chloral  T.S.  and  examined  under  the  microscope  show  yellowish-red  oil  glob- 
ules; stone  cells  of  two  kinds,  those  of  the  endocarp  being  more  or  less  elongated,  walls 
yellowish,  uniformly  and  moderately  thickened,  wavy  in  outline,  porous  and  slightly 
lignified,  those  of  the  seed-coat  being  yellowish,  irregular  and  strongly  thickened,  wavy 
in  outline  and  strongly  lignified. 

Capsicum  yields  not  less  than  15  per  cent,  of  non-volatile  extractive,  soluble  in  ether 
(see  U.  S.  P.,  Test  No.  13,  Chapter  LXII). 

Capsicum  yields  not  more  than  7  per  cent,  of  ash.  The  amount  of  ash,  insoluble  in 
hydrochloric  acid,  does  not  exceed  1  per  cent,  of  the  weight  of  Capsicum  taken. 
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U.  S.  P.  Preparations. — Oleoresina  Capsici;  Tinctura  Capsici. 

N.  F.  Preparations. — Mistura  Chlorofornii  et  Morphina;  Coinposita  (from  Tinc- 
ture); Mistura  Opii  et  Chlorofornii  Coinposita  (from  Tincture;;  Mistura  Opii  et 
Rhei  Coinposita  (from  Tincture) ;  Pulvis  Aromaticus  Rubifaciens;  Pulvis  Myricae 
Compositus;  Tinctura  Capsici  et  Myrrlue. 

The  principal  constituents  of  capsicum  are  capsaicin,  C9Hi402, 
traces  of  a  volatile  alkaloid  and  a  volatile  oil,  fixed  oil,  resin,  color- 
ing matter,  etc.  Capsaicin  is  in  colorless  crystals,  volatile,  intensely- 
acrid,  and  soluble  in  alcohol,  ether,  and  fixed  oils. 

Uses. — Capsicum  is  stimulant  and  rubefacient.  Dose,  one  grain 
(0.065  Gm.). 

COPAIBA.  U.  S.      Copaiba 
[Copaib. — Balsam  of  Copaiba        Copaiva] 

An  oleoresin  derived  from  South  Amsrican  species  of  Copaiba  (Fam. 
Leguminosce) . 

Copaiba  is  mostly  imported  from  Para  in  Brazil,  Maracaibo  in 
Venezuela,  and  other  South  American  ports.  It  contains  copaivic 
acid,  volatile  oil,  and  a  bitter  principle.  Copaivic  acid,  C20H30O2, 
the  resinous  mass  left  after  distilling  the  oil,  forms  a  series  of  amor- 
phous salts.  (See  Massa  Copaiba?.)  It  may  be  obtained  pure  by 
exposing  a  mixture  of  nine  parts  of  copaiba  and  two  parts  of  aque- 
ous ammonia  (sp.  gr.  0.95)  to  a  temperature  of  10°  C.  (50°  F.).  Co- 
paiba is  often  adulterated. 

Oil  of  copaiba  was  official  in  the  U.  S.  P.  VIII  and  was  described 
as  a  colorless  or  pale  yellow  liquid  having  the  characteristic  odor  of 
copaiba  and  an  aromatic,  slightly  bitter  and  pungent  taste.  The 
specific  gravity  is  0.985  to  0.905  at  25°  C.  (77°  F.),  increasing  with 
age.  It  is  laevogyrate.  It  is  used  as  a  stimulant,  and  for  the  same 
purposes  as  copaiba.    Dose,  five  to  ten  minims  (0.3  to  0.6  mil). 

The  U.  S.  P.  description  and  tests  for  Copaiba  are  as  follows: 

Official  Description. — A  pale  yellow  to  brownish-yellow,  more  or  less  viscid  liquid, 
either  without   fluorescence  or  with  only  a  slightly  greenish  fluoreseenee. 

Odor,  Taste,  and  Reaction. — A  peculiar,  aromatic  odor  and  a  persistent,  bitter,  and 
acrid  taste. 

Solubility. — Insoluble  in  water  and  partly  soluble  in  alcohol.  Soluble,  showing  not 
more  than  a  slight  opalescence,  in  dehydrated  alcohol,  carbon  disulphioe,  <>r  in  fixed 
or  volatile  oils;  completely  soluble  in  chloroform  or  ether  and  also  soluble  in  an  equal 
volume  of  petroleum  benzin,  a  further  addition  of  the  solvent  producing  a  flocculent 
precipitate. 

Specific  Gravity.— 0.940  to  0.995  at  25°  C.  (77°  P.). 

Tests  for  Identity  and  Purity. — Paratflnor  FattyOils. — When  heated  on  a  wafer  bath, 
no  odor  of  oil  of  turpentine  is  evolved;  and  when  all  of  the  volatile  oil  has  been  driven 
off,  a  hard  and  brittle  resiii  remains,  weighing  not  less  than  36  per  cent,  of  the  original 
weight  of  the  (  'opaiba  taken. 

To  about  1  Gm.  of  Copaiba,  accurately  weighed,  add  ,r>0  mils  of  alcohol,  and  1  mil 
of  phenolphthalein  T.8.,  then  titrate  the  solution  with  half-normal  potassium  hydrox- 
ide V.S.     It  shows  an  acid  value  of  not  less  than  28    nor  more  than  96. 

m  Balsam. — Dissolve  3  or 4  drops  of  the  volatile  oil  separated  from  Copaiba  by 
distillation  with  steam,  in  3  mils  of  glacial  acetic  add,  mix  the  solution  with  1  drop  ,,{ 
B  freshly  prepared  aqueous  solution  of  sodium  nitrite  (1  in  Kb,  and  carefully  underlay 
this  with  2  mils  of  sulphuric  acid.    The  acetic  layer  is  not  colored  pink. 

Shake  ">  mils  of  ('opaiba  with  1  r>  mils  of  alcohol  and  then  heat  the 
mixture  to  boiling  for  one  minute;  no  oil  separates  after  cooling  and  allowing  it  to  stand 
for  one  hour. 

African  Copaiba.—' The  volatile  oil  .separated  from  ('opaiba  by  distillation  with  steam 
•  t  boil  below  260°  C.  I  182    F.)  and  shows  an  angle  of  rotation  in  a  100-mm.  tube 
of  oof  leas  than  -7°  at  1>5°  C.  (77°  P.). 
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N.  F.  Preparations. — Massa  Copaiba?;  Mistura  Copaiba;;  Mistura  Copaiba  el 
Opii. 

Uses. — Copaiba  is  stimulant  and  diuretic,  and  has  a  special  irritant 
action  upon  the  mucous  membranes  of  the  urinary  passages.  Dose, 
from  fifteen  minims  to  one  fiuidrachm  (1  to  4  mils). 


MASSA  COPAIB/E.   N.  F.     Mass  of  Copaiba 
[Mass.   Copaib. — Solidified  Copaiba] 

Metric  Old  form 

Copaiba 94  dm.  3  oi.  nv.  332^  gr. 

Magnesium  Oxide 6  Gm.  105  gr. 

Water,  a  sufficient  quantity, 


To  make  about 100  Gm.  4  oz.  av. 

Triturate  the  magnesium  oxide  with  a  little  water,  in  a  dish  until 
the  powder  is  uniformly  dampened  throughout.  Then  gradually  in- 
corporate the  copaiba  with  it  so  that  a  uniform  mixture  results,  place 
the  dish  on  a  water  bath  and  heat  during  half  an  hour,  frequently 
stirring.  Lastly,  transfer  the  mixture  to  a  suitable  vessel,  and  set  it 
aside  until  the  mass  has  acquired  a  pilular  consistence. 

Uses. — Similar  to  copaiba;  dose,  fifteen  grains  (1  Gm.). 


SANTALUM  ALBUM.   N.  F.     Sandal  Wood 

[Santal.  Alb. — White  Sandal  Wood] 
The  heart  wood  of  Santalum  album    Linne  (Fam.  Santalaceoe) . 
It  contains  a  volatile  oil  (see  Oleum  Santali). 

Official  Description. — In  billets,  pieces  or  chips  of  varying  shapes  and  sizes,  heavy, 
hard  but  splitting  easily,  color  light  yellow;  transverse  sections  yellow  to  light  reddish- 
brown,  with  alternating  light  and  dark  concentric  zones  nearly  equal  in  diameter,  with 
numerous  pores  and  traversed   by  many  very  narrow  medullary  rays. 

When  examined  under  the  microscope,  sections  show  the  medullary  rays  from  two 
to  four  rows  wide,  the  cells  thick-walled  and  radially  marked;  the  wood  wedges  con- 
sisting largely  of  wood  fibers  with  pointed  ends,  large  parenchyma  and  thick-wall*  I 
Secretion  vessels  and  cells  containing  single  crystals  of  calcium  oxalate;  the  oil  in  glob- 
ules adhering  to  the  walls  of  the  ducts  and  parenchyma  cells  and  especially  rich  in  the 
medullary  cells. 

Odor  and  Taste. — Odor  characteristic,  aromatic,  persistent;  taste  peculiar,  strongly 
aromatic. 

Tests  for  Identity  and  Purity. — Sandal  Wood  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Sabal  et  Santali. 

Uses. — Used  as  a  perfume,  especially  in  sachet  powders  and  as  a 
stimulating  diuretic. 


OLEUM  SANTALI.   U.  S.     Oil  of  Santal 
[01.   Santal. — Santalwood  Oil     Oil  of  Sandalwood] 

A  volatile  oil  distilled  from  the  wood  of  Santalum  album  Linne"  (Fam. 
Santalaceoe),  yielding  not  less  than  90  per  cent.  of  alcohols,  calculated 
as  santalol  [C15H260  =  222.21].  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 
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Official  Description. — A  pale  yellow,  somewhat  thick  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste  of  sandalwood. 

Solubility. — Soluble  in  5  volumes  of  70  per  cent,  alcohol,  forming  a  solution  which 
is  slightlv  arid  to  litmus. 

Specific  Gravity.— 0.965  to  0.980  at  25°  C.  (77°  F.). 

Test  for  Identity  and  Purity. — The  optical  rotation  varies  from -15°  to -20°  in  a 
100-mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Assay. — Proceed  as  directed  for  menthol  under  Oleum  Mentha  Piperita,  using  10 
mils  of  Oil  of  Santal.  Use  the  following  formula  in  calculating  the  percentage  of  Bantalol 
in  place  of  that  given  for  menthol  under  Oleum  Mentha  Piperita. 

Percentage  of  santal  Bt*2xOMV) 

In  which  A  is  the  result  obtained  by  subtracting  the  number  of  mils  of  half-normal 
sulphuric  acid  V.S.  required  in  the  titration  from  the  number  of  mils  of  half-normal 
alcoholic  potassium  hydroxide  V.S.  originally  taken,  and  B  is  the  weight  of  acetylized 
oil  taken. 

This  is  an  oxygenated  oil  containing  two  constituents,  one  of  which 
is  called  santalol,  Ci5H260,  boiling  at  310°  C.  (590°  F.),  and  the  other 
santalal,  C15H240,  boiling  at  300°  C.  (572°  F.).  Both  of  these  are 
decomposed  by  distilling  over  phosphoric  anhydride,  the  one  yield- 
ing Ci5H24,  boiling  at  260°  C.  (500°  F.),  and  the  other  Ci5H22,  boiling 
at  245°  C.  (473°  F.).  Sesquiterpenes  are  also  believed  to  be  present 
in  oil  of  santal.  It  is  often  grossly  adulterated;  the  proportion  of 
santalol  is  recognized  by  an  official  assay  (see  below). 

Uses. — It  is  used  as  a  stimulant  to  the  mucous  membranes,  espe- 
cially in  the  treatment  of  gonorrhoea.  It  is  generally  administered 
in  capsules.    Dose,  five  to  fifteen  minims  (0.3  to  1  mil). 


BUCHU.  U.S.     Buchu 

The  dried  leaves  of  Barosma  betulina  (Thunberg)  Bartling  and 
Wendland,  known  in  commerce  as  Short  Buchu;  or  of  Barosma  ser- 
ratifolia  (Curtis)  Willdenow,  known  in  commerce  as  Long  Buchu 
(Fam.  RutacecB),  without  the  presence  or  admixture  of  more  than  10 
per  cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Short  Buchu. — Rhomboidally  oval  or  obovate;  from  9  to  25 
mm.  in  length  and  from  4  to  13  mm.  in  breadth;  summit  obtuse,  and  recurved;  margin 
somewhat  .serrate  or  finely  dentate  with  an  oil  gland  at  the  base  of  each  tooth;  tho 
base  more  or  less  wedge-shaped;  color  varying  from  vivid  green  to  yellowish-green , 
occasionally  a  few  olive-gray  leaves;  glandular-punctate;  both  surfaces  papillose;  under 
surface  longitudinally  striate;  texture  coriaceous;  petiole  1  mm.  in  length. 

Odor  and  Taste. — Odor  and  taste  characteristic,  aromatic  and  mint-like. 

Long  Buchu. — Linear-lanceolate,  from  2.5  to  4  cm.  in  length  and  from  4  to  6  mm. 
in  breadth;  summit  somewhat  rounded  or  truncate  with  an  oil  gland  a1  the  apex;  margin 
sharply  senate  and  glandular;  otherwise  resembling  Short  Buchu. 

Tests  for  Identity  and  Purity. — Stems  in  both  Short  and  Long  Buchu  about  1  mm. 
in  diameter.  yellowish-groan  or  brownish-red,  cylindrical,  longitudinally  furrowed,  with 
prominent  leaf-scars  nearly  opposite  to  each  other  giving  the  stems  a  jointed  character. 

The  yield  of  ash  does  not  exceed  4  per  cent. 

U.  S.  P.  Preparation. — Fluidextractum  Buchu. 

N.  F.  Preparations. — Elixir  Buchu  (from  Fluidextract) ;  Elixir  Buchu  Compositum 
(from  Compound  Fluidextract) ;  Elixir  Buchu  ct  Potassii  Aoetatifl  (.from  Elixir  of 
Buchu;;  Fluidextractum  Buchu  Compositum. 

This  drug  owes  its  Valuable  properties  to  the  presence  of  a  volatile 
oil  and  resin.    It  also  contains  ;i  bitter  principle,  mucilage,  (-U-.    The 

Btearoptene  <liosj>henol  is  colored  <l;irk  green  by  ferric  chloride. 
Uses. — Buchu  is  used  as  a  diuretic.     Dose,  thirty  grains  (2  Gm.). 
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SERPENTARIA.  U.S.     Serpentaria 
[Serpent. — Texas  Snakeroot    Virginia  Snakeroot] 

The  dried  rhizome  and  roots  of  Aristolochia  Serpentaria  Linn6, 
known  in  commerce  as  Virginia  Snakeroot,  or  of  Aristolochia  reticu- 
lata Nuttall,  known  in  commerce  as  Texas  Snakeroot  (Fum.  Aris  olo- 
chiacece),  without  the  presence  or  admixture  of  more  than  10  per  cent, 
of  the  stems  or  other  foreign  matter. 

Official  Description. — Rhizome  in  both  commercial  varieties  oblique,  subcylindrical, 
more  or  less  curved,  from  10  to  30  mm.  in  length  and  from  1  to  2  mm.  in  diameter;  ex- 
ternally dark  brown,  upper  portion  with  short  stem-bases  and  from  lower  and  lateral 
portions  arise  numerous,  long,  thin,  nearly  straight,  yellowish-brown  roots;  fracture 
Bhort;  internally  yellowish-white,  wood  with  broad,  excentric  wedges. 

Odor  and  Taste. — Odor  terebinthinate;  taste  bitter,  aromatic. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
rhizome  of  both  commercial  varieties  of  Serpentaria  show  an  outer  layer  of  epidermal 
cells;  a  cortex  of  from  10  to  15  rows  of  parenchyma;  inner  bark  sometimes  showing 
strongly  lignified  bast-fibers,  either  single  or  distributed  in  a  more  or  less  interrupted 
circle;  a  xylem  of  broad  wood-wedges  separated  by  broad  medullary  rays  about  8  cells 
wide,  the  walls  being  strongly  lignified  and  with  numerous  simple  pores;  pith  excentric, 
composed  of  polygonal  cells,  the  walls  being  lignified  and  porous.  Starch  in  the  cells 
of  cortical  parenchyma,  medullary  rays  and  pith. 

The  root  in  transverse  section  shows  a  compact,  4-  to  6-rayed  stele,  and  a  large  starch- 
bearing  cortical  area. 

The  stem  in  transverse  section  shows  an  interrupted  circle  of  from  6  to  10  fibro-vascu- 
lar  bundles,  a  cortex  with  a  prominent  continuous  ring  of  strongly  lignified  cells,  and  a 
few  non-glandular  hairs. 

The  powder  is  grayish-brown;  when  examined  under  the  microscope  it  exhibits  nu- 
merous starch  grains,  single  and  2-  to  4-compound,  the  individual  grains  being  more  or 
less  spherical  or  plano-convex  and  frequently  with  a  central  cleft,  'from  0.003  to  0.014 
mm.  in  diameter;  lignified  elements  numerous,  consisting  of  tracheae,  wood-fiber.-;,  med- 
ullary ray  cells  and  pith  cells;  a  few  non-glandular  hairs  of  the  stem  are  occasionally 
present. 

U.  S.  P.  Preparation. — Tinctura  Cinchonae  Composita. 

N.  F.  Preparations. — Fluidextractum  Serpentariae;  Tinctura  Serpentaria?. 

This  rhizome,  when  fresh,  contains  1  per  cent,  of  volatile  oil,  a  bitter 
principle,  starch,  sugar,  etc.  It  yields  its  virtues  to  alcohol  and  diluted 
alcohol.     It  is  an  ingredient  in  compound  tincture  of  cinchona. 

Uses. — It  is  a  stimulant  tonic.     Dose,  fifteen  grains  (1  Gm.). 


HUMULUS.  U.  S.      Hops 
[Humul.] 

The  carefully  dried  strobiles  of  Humulus  Lupulus  Linne"  (Fam. 
Moraceai),  bearing  their  glandular  trichomes  and  without  the  presence 
or  admixture  of  more  than  2  per  cent,  of  stems,  leaves  or  other  foreign 
matter.    Preserve  it  in  tightly-closed  containers,  protected  from  light. 

Official  Description. — Strobile  ovoid-cylindrical,  about  3  cm.  in  length,  consisting  of 
a  narrow,  hairy,  flexuous  rachis  and  numerous,  imbricated,  yellowish-green  to  pale 
brown,  obliquely-ovate,  membranous  scales,  the  base  of  each  with  numerous,  yellow- 
ish-brown glandular  hairs,  and  frequently  infolded  on  one  side,  enclosing  a  sub-globular, 
light  brown,  very  glandular  arhene. 

Odor  and  Taste. — Odor  strong  and  characteristic,  becoming  disagreeable  and  valer- 
ian-like on  aging;  taste  aromatic  and  bitter. 

Tests  for  Identity  and  Purity. — Hops  yield  not  more  than  S  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Humuli  (from  Fluidextract) ;  Fluidextractum  Humuli; 
Tinctura  Humuli. 

Uses. — Hops  owe  their  sedative  virtues  to  a  small  quantity  of 
volatile  oil;  their  bitterness  is  due  to  the  resin  and  lupulin  present. 
Dose,  thirty  grains  (2  Gm.). 
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LUPULINUM.   N.  F.     Lupulin 
(U.S. P.  VIII) 

[Lupul.] 

The  glandular  trichomes  separated  from  the  strobiles  of  Humulus 
Lupuhis  Linne  (Fam.  Moracece).  Preserve  it  in  tightly-closed  con- 
tainers, protected  from  light. 

Official  Description. — A  granular  powder,  bright  yellowish-brown,  having  the  char- 
acteristic odor  and  taste  of  hops,  becoming  darker  in  color. 

Odor  and  Taste. — Disagreeable  and  valerian-like  in  odor  on  aging,  when  it  is  unfit 
for  use. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  the  glandular  trichomes  are 
somewhat  globular  or  ellipsoidal,  from  0.15  to  0.2  mm.  in  diameter,  consisting  of  a 
single  layer  of  secreting  cells  assuming  the  form  of  a  shallow  cup,  from  the  inner  surface 
of  which  the  cuticle  has  been  separated  by  the  secreted  yellowish-brown  oleoresin. 

Not  less  than  GO  per  cent,  of  Lupulin  is  soluble  in  ether. 

Lupulin  yields  not  more  than  16  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Lupulini;  Oleoresina  Lupulini. 

Lupulin  contains  10  per  cent,  of  volatile  oil,  which,  on  exposure, 
yields  valeric  acid,  trimethylamine,  a  bitter  principle  (lupamaric  acid, 
C82H50O7,  resin,  wax,  and  an  alkaline  liquid  termed  lupidine.  Alco- 
hol and  ether  are  the  best  solvents. 

Uses. — As  an  antispasmodic  and  nerve  sedative.  Dose,  five  to  eight 
grains  (0.32-0.5  Gm.). 


CANNABIS.  U.S.     Cannabis 
[Cannab. — Cannabis  Indica,  U.S.  P.  VIII     Guaza    Ganjah] 

The  dried  flowering  tops  of  the  pistillate  plants  of  Cannabis  saliva 
Linn6,  or  of  the  variety  indica  Lamarch  (Fam.  Moracece),  freed  from 
the  thicker  stems  and  large  foliage  leaves  and  without  the  presence  or 
admixture  of  more  than  10  per  cent,  of  fruits  or  other  foreign  matter. 
Cannabis,  made  into  a  fluidextract  in  which  100  mils  represent  one 
hundred  grammes  of  the  drug,  when  assayed  biologically,  produces 
incoordination  when  administered  to  dogs  in  a  dose  of  not  more  than 
0.03  mil  of  fluidextract  per  kilogramme  of  body  weight 

Official  Description. — In  dark  green  or  greenish-brown  and  more  or  less  agglutinated 
fragments,  consisting  of  the  short  stems  with  their  leaf-like  bracts  and  pistillate  flowers, 
some  of  the  latter  being  replaced  with  more  or  less  developed  fruits;  stems  cylindrical, 
of  varying  length,  not  more  than  .3  mm.  in  diameter,  longitudinally  furrowed,  light  gn  en 
to  light  brown,  strigose-pubescent;  leaves  digitately  compound;  leaflets,  when  BOaked 
in  water  and  spread  out,  linear-lanceolate,  nearly  sessile,  margin  deeply  serrate;  bractfl 

ovate,  pubescent,  each  enclosing  one  (>r  two  pistillate  Bowers,  or  more  or  less  developed 
fruits;  calyx  dark  green,  pubescent  and  somewhat  folded  around  the  ovary  or  fruit; 
styles  two,  filiform  and  pubescent;  ovary  with  a  single  campylotropous  ovule  j  fruit  light 
green  to  Ughl  brown,  broadly  ellipsoidal,  about  3.5  mm.  in  length,  finely  wrinkled  and 
slightly  reticulated. 

Odor  and  Taste. — Odor  agreeably  aromatic;  taste  characteristic. 

Tests  for  Identity  and  Purity.  -The  powder  is  dark  green,  giving  a  strong  effervea- 
oence  on  the  addition  of  dilute  hydrochloric  acid;  numerous  sharp-pointed  fragments 

of   upper   portion   of   non-glandular   hairs   and    fragments  of   bracts   and   leaves   showing 

yellowish-brown  laticiferous  vessels,  rosette  aggregates  <>f  calcium  oxalate  from  0.005 

to  0-026  mm.  in  diameter;  non-glandular  hairs  unicellular,  with  a  very  slender  pointed 

apex  and  a  considerably  enlarged  base  containing,  usually  in  the  lumen,  some  calcium 
carbonate;  glandular  hair-  of  two  kinds,  one  with  a  short,  one-celled  stalk  and  the  other 

with   a   multicellular,    lone;,    tongue-shaped   stalk,   the   glandular   portion    being   globular 

and  consisting  of  from  8  to  16  cells,  fragments  of  fruits  with  palisade-like,  non-ugnified 
sclerenchymatous  cells,  walls  yellowish-brown,  finely  porous,  the  lumina  usually  son* 
tainin  -  of  embryo  and  endosperm  with  numerous  oil  globules  and  aleurone 

grains,  the  latter  from  0.005  to  0.01  mm.  in  diameter  aud  consisting  of  largo  crystalloids 
and  glolxiids. 
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The  yield  of  alcohol  extractive  is  not  less  than  8  per  cent,  and  the  alcoholic  solution 
is  of  a  bright  green  color. 

Cannabis  yields  not  more  than  15  per  cent,  of  ash. 

Assay. — Prepare  a  fluidextract  and  proceed  as  directed  under  Biological  Assays  (Chap- 
ter LXII). 

U.  S.  P.  Preparations. — Extractum  Cannabis;  Fluidextractum  Cannabis;  Tinc- 
tura  Cannabis. 

N.  F.  Preparations. — Collodium  Salicylici  Composita  (from  Fluidextract) ;  Mis- 
tura  Chlorali  et  Potassii  Bromidi  Composita  (from  Extract) ;  Mistura  Chlorof ormi 
et  Morphime  Composita  (from  Tincture). 

Cannabis  contains  a  resinous  substance,  cannabinine,  volatile  oil, 
and  tetanocannabinine.  Alcohol  is  the  best  solvent  for  the  active 
principles.  The  Pharmacopoeia  has  permitted  the  use  of  cannabis 
sativa,  no  matter  where  grown,  provided  it  conforms  to  the  biological 
standard.  Much  cannabis  is  now  cultivated  in  America  and  in  tropi- 
cal countries.  The  standardization  of  the  drug  and  all  of  its  prepa- 
rations is  required. 

Uses. — It  is  used  as  an  anodyne  and  nerve  stimulant.  Dose,  one 
grain  (0.065  Gm.). 


VALERIANA.  U.S.     Valerian 
[Valer.] 

The  dried  rhizome  and  roots  of  Valeriana  officinalis  Linne"  (Fam. 

Valerianacece) . 

Official  Description. — Rhizome  upright,  from  2  to  4  cm.  in  length  and  from  1  to  2 
cm.  in  diameter,  usually  cut  longitudinally  into  2  to  4  pieces;  externally  yellowish-brown 
or  dark  brown,  upper  portion  with  stem-bases  and  frequently  with  a  short  horizontal 
branch  or  stolon,  and  from  the  outer  surface  arise  numerous,  slender,  brittle  roots; 
fracture  of  rhizome  short  and  horny,  internally  light  brown,  with  a  thick  bark  and  nar- 
row central  cylinder. 

Odor  and  Taste. — Odor  pronounced,  of  valeric  acid,  becoming  stronger  upon  aging; 
taste  sweetish,  camphoraceous  and  somewhat  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
root  of  Valerian  show  a  single  epidermal  layer  of  papillose  cells,  some  being  modified  to 
root  hairs;  a  hypodermal  layer  containing  some  secretion  cells  with  suberized  walls, 
and  in  which  are  usually  numerous  small,  oily  globules  and  occasionally  small  prismatic 
crystals;  cortical  parenchyma,  the  cells  filled  with  starch,  some  of  the  cells  near  the 
hypodermis  containing  a  few  oil  globules;  an  endodermis  of  thin-walled  cells  enclosing 
a  central  cylinder  with  usually  3  to  5  fibro-vascular  bundles;  tracheae  with  simple  and 
bordered  pores.  Older  roots  show  a  large  pith  of  starch-bearing  parenchyma,  a  sec- 
ondary thickening  in  the  fibro-vascular  bundles  and  a  periderm  of  a  few  layers  of  cells. 

Sections  of  the  rhizome  show  a  thin  periderm,  a  cortical  parenchyma  with  scattered 
fibro-vascular  bundles,  a  layer  of  altered  cells  of  the  endodermis,  numerous,  more  or 
less  twisted,  collateral  fibro-vascular  bundles  and  a  large  pith. 

The  powder  is  light  brown  to  grayish-brown;  under  the  microscope  it  exhibits  nu- 
merous starch  grains,  from  0.003  to  0.02  mm.  in  diameter,  spherical,  plano-convex,  polyg- 
onal, 2-  to  4-conipound  and  each  usually  with  a  central  cleft;  tracheal  fragments,  the 
walls  having  simple  and  bordered  pores  or  scalariform  and  reticulate  thickenings,  accom- 
panied by  narrow  sclerenchymatous  fibers,  the  walls  lieing  thin,  porous,  and  strongly 
Signified:    occasional  fragments  of  epidermis  with  root  hairs,  and  fragments  of  cork. 

Valerian  yields  not  more  than  20  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Tinctura  Valerians;  Tinctura  Valeriana;  Ammoniata. 
N.  F.  Preparation. — Fluidextractum  Valeriana'. 

Valerian  contains  about  1  per  cent,  of  volatile  oil,  valeric  acid,  resin, 
starch,  tannin,  etc.;  there  are  also  present  some  acetic  and  formic 
acids.    Alcohol  and  ether  are  good  solvents  for  the  active  principles. 

Uses. — It  is  used  as  a  nervine.    Dose,  thirty  grains  (2  Gm.). 
75 
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VIBURNUM  PRUNIFOLIUM.  U.S.     Viburnum  Prunifolium 
[Viburn.  Prun. — Black  Haw    Viburnum] 

The  dried  bark  of  Viburnum  prunifolium  Linne1  or  of  Viburnum  Len- 
tago  Linne  (Fam.  Caprifoliacece),  without  the  presence  or  admixture  of 
more  than  5  per  cent,  of  wood  or  other  foreign  matter. 

Official  Description. — In  irregular,  transversely  curved  or  quilled  pieces,  from  1.5  to 
6  cm.  in  length,  and  from  0.5  to  1.5  mm.  in  thickness;  outer  surface  grayish-brown,  or, 
where  the  outer  cork  has  scaled  off,  brownish-red,  longitudinally  wrinkled;  inner  surface 
reddish-brown,  longitudinally  striated;  fracture  short  but  uneven,  showing  in  bark 
which  is  young  or  of  medium  thickness,  a  dark  brown  cork,  a  brownish-red  outer  cortex, 
and  a  whitish  inner  cortex  in  which  are  numerous  light  yellow  groups  of  eclcrenchyma- 
tous  tissues. 

Odor  and  Taste. — Odor  slight;  taste  distinctly  bitter  and  somewhat  astringent. 

Tests  for  Identity  and  Purity. — The  powder  is  dark  brown;  under  the  microscope  it 
exhibits  numerous  large  stone  cells,  which  are  often  elongated,  thick-walled  and  strongly 
lignified;  bast-fibers  few,  crystals  of  calcium  oxalate  from  0.015  to  0.035  mm.  in  diameter, 
occurring  mostly  in  rosette  aggregates,  occasionally  in  crystal  fibers;  monoclinic  prisma 
of  calcium  oxalate  few. 

U.  S.  P.  Preparations. — Extractum  Viburni  Prunifolii;  Fluidextractum  Viburni 
Prunifolii. 

N.  F.  Preparation. — Elixir  Viburni  Prunifolii  (from  Fluidextract) . 

Viburnum  contains  valeric  acid,  a  bitter,  resinous  principle,  vibur- 
nin,  tannin,  etc.  Alcohol  is  the  best  solvent  for  its  active  principles. 
Virbunum  Opulus  is  official  in  the  N.  F.  (see  below). 

Uses. — It  is  used  like  valerian,  as  a  nervine  and  tonic;  it  has  also 
diuretic  properties.    Dose,  thirty  grains  (2  Gm.). 

VIBURNUM  OPULUS.   N.  F.     Viburnum  Opulus 

[Viburn.  Opul. — High  Bush  Cranberry  Bark] 

The  dried  bark  of  Viburnum  Opulus  Linne  var.  americanum  (Miller) 
Aiton  (Fam.  Caprifoliaceai),  without  the  presence  of  more  than  5  per 
cent,  of  wood  and  other  foreign  matter. 

Its  constituents  are  similar  to  those  found  in  Viburnum  Prunifolium. 
This  bark  is  similar  in  appearance  to  the  mountain  maple  {Acer  spic- 
atum  Lam.)  and  for  many  years  this  bark  was  substituted  for  it. 

Official  Description. — In  strips,  or  occasionally  in  quills  or  chipdike  fragments,  the 
bark  attaining  a  thickness  of  3  mm.;  outer  surface  of  the  thinner  pieces  of  a  light  gray 
color  with  crooked,  longitudinal,  purplish-brown  stripes  and  very  small  brown  lenticels, 
the  thicker  pieces  purplish-red  or  occasionally  blackish,  except  when  very  young,  and 
more  or  less  finely  fissured  or  thinly  scaly;  inner  surface  varying  in  color  from  yellow- 
ish to  rusty-brown,  with  very  short  oblique  stria?,  except  when'  the  outer  wood  layer 
adheres;  fracture  short  and  weak,  tho  fractured  surface  mostly  whitish,  varying  to 
pair  brown  in  the  inner  layer,  rusty  brown  in  the  outer  layer,  covering  the  green  tangen- 
tial layers  of  phelloderm. 

Odor  and  Taste. — Odor  strong  and  characteristic ;  taste  mildly  astringent  and  decidedly 
bitt.r. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Viburnum  Opulus 
show  an  outer  corky  layer  of  five  to  twenty-five  rows  of  cells,  the  walls  being  nearly 
Colorless,  frequently  thickened  on  the  inner  surface,  individual  cork  cells  from  0.015 
to  0.046  rum.  in  radial  diameter  and  from  0.030  to  0.075  mm.  in  tangential  diameter; 
outer  bark  of  about,  ten   rows  of  cells  containing  a   brownish-yellow,   amorphous  sub- 

■tanoe,  miall  itarofa  grains  or  chloronlastids;  medullary  rays  one  t<>  two  cells  in  width( 

usually  not  mora  than   one-eell  wide;   Inner    I. irk  with  occasional  groups  of  bast  fibers 
Oomposed  of  one  to  i''U  cells,  the   walls    being  very  thick,  non-lignified,    laniellatei!  and 

finely  porous;  adhering  wood  with  largo  trachea  having  •calarifonn  or  reticulate  thick- 
and  being  ■urrounded  by  wood  fiben  with  thick  lignified  walls;  starch  grains, 
mostly  in  cells  of  parenchyma  and  medullary  rays,  cither  single  or  compound,  the  indi- 
vidual  grains  doI  exceeding  0.000  mm.  in  diameter:  calcium  oxalate  in  rosette  aggre- 
0.015  to  fi.ni  mm.  in  diameter,  numerous  fragments  of  parenchyma  cells,  the 
lumina  filled  with  a  reddish-brown  amorphous  substance. 
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The  powder  of  Viburnum  Opulus  is  light  grayish-brown,  consisting  of  irregular  frag- 
ments; polygonal  cork  cells,  with  thin  colorless  walls;  parenchyma  with  rosette  aggre- 
gates of  calcium  oxalate,  from  0.015  to  0.04  mm.  in  diameter;  starch  grains  very  I 
and  mostly  in  parenchyma  cells;  fragments  of  parenchyma  containing  a  brownish-yellow 
amorphous  substance;  occasional  tracheal  fragments  associated  with  lignihed  wood 
fibers,  bast  fibers  and  stone-cells. 

N.  F.  Preparations. — Elixir  Viburni  Opuli  Compositum  (from  Fluidextract) ; 
Fluidextractum  Viburni  Opuli;  Tinctura  Viburni  Opuli  Composita. 

Uses. — It  is  used  as  an  antispasmodic  and  in  the  treatment  of 
dysmenorrhcea.     The  dose  is  twenty  to  sixty  grains  (1.3-4  Gm.). 


OLEUM  CHENOPODII.  U.  S.     Oil  of  Chenopodium 
[01.   Chenopod. — Oil  of  American  Wormseed] 

A  volatile  oil  distilled  from  Chenopodium  ambrosioides  anthelminlicum 
Linne"  (Fam.  Chenopodiacecc).  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  colorless  or  pale  yellowish  liquid. 
Odor  and  Taste. — Characteristic,  disagreeable  odor  and  taste. 
Solubility. — Soluble  in  8  volumes  of  70  per  cent,  alcohol. 
Specific  Gravity.— 0.955  to  0.980  at  25°  C.  (77°  F.).     ■ 

Tests  for  Identity  and  Purity. — Its  optical  rotation  varies  between  -4°  and  -10°  in  a 
100  mm.  tube  at  25°  C.  (77°  F.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

This  oil  consists  of  two  distinct  portions,  separable  by  distillation; 
one  of  these  has  the  formula  Ci0Hi6,  and  is  probably  limonene;  the 
other  is  heavier,  and  possesses  the  formula  Ci0Hi602.  This  constitutes 
over  50  per  cent,  of  the  commercial  oil  and  has  been  given  the  name 
ascaridol,  which  is  an  unstable  organic  oxide,  decomposing  with  ex- 
plosive violence  with  inorganic  acids. 

Uses. — It  is  used  as  an  anthelmintic.  It  is  best  administered  as  an 
emulsion,  first  mixing  the  oil  with  twice  its  volume  of  olive  oil.  Its 
taste  is  so  offensive  to  children,  to  whom  it  is  almost  exclusively  given, 
in  the  treatment  against  intestinal  worms,  that  the  emulsion  should 
be  flavored  with  methyl  salicylate,  aromatic  oils,  or  other  substances. 
The  oil  has  caused  death  in  doses  of  half  a  fluidrachm.  In  some  cases 
the  diluted  oil  may  be  given  in  capsules.    Dose,  three  minims  (0.2  mil). 


OLEUM  JUNIPERI.  U.  S.     Oil  of  Juniper 
[01.  Junip. — Juniper  Oil    Oil  of  Juniper  Berries] 

A  volatile  oil  distilled  from  the  ripe  fruit  of  Juniperus  communis, 
Linne"  (Fam.  Pinaceoe).  Preserve  it  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  colorless  or  faintly  green    or  yellow  liquid. 
Odor  and  Taste. — Characteristic  odor  and  taste  of  juniper  fruit. 
Solubilitv. — Soluble  in  4  volumes  of  alcohol  with  not  more  than  a  slight  cloudiness. 
Specific  Gravity. — 0.864  to  0.879  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — The  optical  rotation  varies  from  0°  to  -15°,  in  a  100 
mm.  tube  at  25°  C.  (77°  P.)  (see  U.  S.  P.,  Test  No.  21,  Chapter  LXII). 

Oil  of  juniper  (berries)  is  composed  essentially  of  two  hydrocarbons, 
the  more  abundant  of  which,  boiling  at  160°  C.  (320°  F.),  has  been 
shown  by  Wallace  to  be  pinene,  Ci0Hi6.  Above  175°  C.  (347°  F.) 
another  oil  is  obtained,  which  seems  to  be  cadinene,  Ci6H24.     It  also 
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contains  a  small  amount  of  an  ester  to  which  the  peculiar  juniper- 
like odor  and  taste  was  supposed  to  be  due,  but  this  cannot  be  the 
case,  as  the  odor  persists  after  the  complete  saponification  of  the 
small  amount  of  ester.  Juniper  camphor  is  also  present,  its  melting 
point  is  165°  to  166°  C.  (329°-330.8°  F.). 

U.  S.  P.  Preparations. — Spiritus  Juniperi;  Spiritus  Juniperi  Compositus. 
N.  F.  Preparation. — Acetum  Aromaticum. 

Uses. — It  has  diuretic  and  stimulant  properties.    Dose,  three  min- 
ims (0.2  mil). 


ARALIA.   N.  F.     Aralia 

[Aral. — American  Spikenard    Spignet] 

The  dried  rhizome  and  roots  of  Aralia  racemosa  Linne  (Fam.  Arali- 
acece),  without  the  presence  of  more  than  5  per  cent,  of  adhering  stem 
bases,  or  other  foreign  matter. 

Official  Description. — Rhizome  of  oblique  growth,  about  12  cm.  in  length  and  5  cm. 
in  thickness,  somewhat  flattened,  tortuous,  externally  pale  brown,  somewhat  annu- 
lately  roughened,  frequently  cut  longitudinally,  whitish  internally;  nodes  approximate, 
each  with  a  prominent  stem  scar  about  3  cm.  in  breadth;  fracture  fibrous;  roots  numerous, 
of  varying  length,  from  5  to  25  mm.  in  thickness,  usually  cut  longitudinally  and  fur- 
rowed, sometimes  with  transverse  ridges  and  corky  patches;  light  brown  or  purplish- 
brown  externally,  whitish  and  spongy  or  porous  internally ;  fracture  of  the  cortex  short, 
of  the  wood  short  and  fibrous. 

Odor  and  Taste. — Odor  aromatic;  taste  mucilaginous,  pungent  and  slightly  acrid. 

Tests  for  Identity  and  Purity. — A  transverse  section  of  the  root  shows  a  thick  hark 
with  several  zones  of  secretion  reservoirs  containing  oil,  a  well-developed  cork  with  one 
or  more  hypodermal  layers  of  lignified  cells,  and  a  more  or  less  distinctly  radiate  wood. 

Examined  microscopically,  the  powdered  drug  shows  spherical  or  angular,  single  or 
two-  or  more  compound  starch  grains,  from  0.005  to  0.02  mm.  in  diameter,  rosette  aggre- 
gates of  calcium  oxalate  from  0.03  to  0.07  mm.  in  diameter,  tracheae  with  scalariform 
or  reticulate  thickenings  and  simple  or  bordered  pores,  characteristic  lignified  cells  from 
the  hypodermis  about  0.04  to  0.1  mm.  in  length  and  about  one-half  as  broad,  their  walls 
showing  simple  pores  (distinction  from  Aralia  nudicaulis). 

Aralia  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Aralia?;  Syrupus  Pini  Strobi  Compositus; 
Syrupus  Pini  Strobi  Compositus  cum  Morphina. 

The  principal  constituents  are  resin,  a  little  volatile  oil,  starch, 
and  pectin. 

Uses. — A  stimulant,  diaphoretic  and  alterative.  Dose,  thirty 
grains  (2  Gm.). 


CANELLA.  N.  F.     Canella 
[Canell.] 

The  dried  inner  bark  of  Canella  Wintcrana  (Linne)  Claortnnr  (Fam. 
Canellaceai).  It  contains  :m  acrid  volatile  oil,  resin  and  ;i  bitter 
extractive. 

Official  Description.  —In  quillfl  usually  from  1  to  •'!  dm.  i;i  length  and  from  1  to4  cm. 
in  thickness,  occasionally  two  or  three  times  t his  size,  or  in  irregular  fragments  of  quills, 

from  1  ..">  to  ",  mm.  in  thickness  ami  '_'  to  '.\  em.  in  width,  the  outer  periderm  mostly  re- 
moval; outer  surface  light  brownish-yellow  or  pale  orange-brown,  more  or  less  scaly 
with  a  few  very  shallow  fissures,  often  more  or  less  reticulate  with  slight  ridges;  inner 
surface  paler,  somewhat  smooth,  but  showing  coarse.  Longitudinal  stria':  fracture  short 
and  sharp,  pale  yellow,  with  an  irregular,  slightly  darker  band  just  inside  "f  the  center. 
Odor  and  Taste. — Odor  slight  unless  the  l>ark  La  heated,  then  aromatic,  resembling 
that  of  cinnamon;  taste  aromatic,  warm,  somewhat  bitter  and  mucilaginous. 
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Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  brown  to  brownish-red 
and,  when  examined  under  the  microscope,  exhibits  numerous,  isodiametric,  thick- 
walled  stone  cells  about  0.075  mm.  in  diameter,  the  walls  with  simple  or  branching  pores; 
calcium  oxalate  in  rosette  aggregates  up  to  0.05  mm.  in  diameter;  starch  grains  simple 
or  two-  to  three-compound  up  to  0.02  mm.  in  diameter;  oil  cells  with  suberized  walls 
numerous. 

Canella  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Pulvis  Aloes  et  Canella?. 

Uses. — A  mild,  aromatic  tonic  in  doses  of  thirty  grains  (2  Gm.). 

CASCARILLA.   N.  F.      Cascarilla 
[Cascarill. — Sweetwood  Bark        Sweet  Bark] 
The  dried  bark  of  Crofon  Eluteria  (LinneO  Bennett  (Fam.  Euphor- 
biaceoe),  without  the  presence  of  more  than  5  per  cent,  of  adhering  wood. 
It  contains  tannin,  a  bitter  principle  called  cascarillin,  resin,  and 
about  1.6  per  cent,  of  a  volat  le  oil,  greenish-yellow  in  color,  of  a 
specific  gravity  of  about  0.938. 

Official  Description. — In  quills  or  curved  pieces  from  0.5  to  2.5  mm.  in  thickness, 
externally  gray,  somewhat  fissured;  the  corky  layer  easily  detached,  more  or  less  coated 
with  a  white  lichen;  the  uncoated  surface  dull-brown,  inner  surface  smooth;  fracture 
short,  the  fractured  surface  having  a  resinous  and  radially  striate  appearance. 

Odor  and  Taste. — Odor  characteristic,  strong  and  musk-like  when  the  bark  is  burned ; 
taste  warm,  aromatic  and  very  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  pale-brown  and  has  an  odor 
resembling  that  of  clove.  When  examined  under  the  microscope,  it  exhibits  simple 
starch  grains  up  to  0.013  mm.  in  diameter  and  occasionally  two-  to  three-compound; 
calcium  oxalate  in  monoclinic  crystals  or  rosette  aggregates  up  to  0.025  mm.  in  diameter; 
fragments  of  parenchyma  tissue,  some  of  the  cells  containing  starch,  calcium  oxalate  or 
tannin;  cells  filled  with  reddish-brown  resin  or  yellow  oil;  somewhat  lignified  cork  cells, 
polygonal  in  outline  with  evenly  thickened,  lamellated  walls  and  irregular  lumina;  non- 
porous  bast  fibers,  some  with  lignified  walls,  up  to  0.016  mm.  in  diameter;  tracheae  with 
bordered  pores  very  few  or  absent. 

CascarilLi  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Vinum  Aurantii  Compositum. 

Uses. — Aromatic  and  tonic  in  doses  of  thirty  grains  (2  Gm.) 

GALANGAL.  N.  F.    Galanga 
[Galang.] 

The  dried  rhizome  of  Alpinia  ojjicinarum  Hance  (Fam.  Zingiberacece). 

Official  Description. — Irregularly  branched,  from  2  to  10  cm.  in  length  and  from  1 
to  2  cm.  in  thickness,  the  branches  thinner  toward  the  base;  marked  with  the  fine  annuli 
of  the  leaf  bases,  which  are  from  3  to  10  mm.  apart  and  of  lighter  color  than  the  general 
surface;  externally  reddish-  or  rusty-brown;  internally  of  a  lighter  orange-brown;  cut 
ends  of  the  branches  circular,  with  recurved  margin;  fracture  fibrous. 

Odor  and  Taste. — Odor  aromatic  and  agreeable;  taste  hot,  spicy,  resembling  ginger. 

Tests  for  Identity  and  Purity. — The  powder  is  reddish-brown  and,  when  examined 
under  the  microscope,  exhibits  numerous  simple  starch  grains  up  to  0.06  mm.  in  diam- 
eter, the  small  grains  few  in  number,  the  large  grains  narrow-ellipsoidal,  broadened 
at  one  end,  sometimes  truncate,  frequently  curved,  occasionally  with  a  lateral  develop- 
ment, lamellae  mostly  indistinct,  point  of  origin  of  growth  circular  or  a  cleft  in  the  larger 
end  of  the  grain,  sometimes  absent;  numerous  yellowish  oil  cells  and  reddish  resin  cells; 
fragments  of  trachcre  with  reticulate  thickenings  or  simple  pores;  thick-walled  scleren- 
chymatous  fibers  with  oblique  pores. 

Galangal  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Aromatica. 

It  contains  about  0.5  per  cent,  of  a  volatile  oil,  containing  cineol, 
also  a  soft  acrid  resin,  a  fixed  oil,  and  certain  active  principles  known 
as  galangin,  Ci5Hi005,  and  gaiangbi. 

Uses. — Employed  as  a  stimulant,  aromatic  and  carminative.  The 
dose  is  fifteen  grains  (1  Gm.). 
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IRIS.   N.  F.     Orris 

[Orris  Root] 

The  rhizome  of  Iris  florentina  Linne,  7ns  germanica  Linne1  or  Iris  pal- 
lida Lamarck  (Fixm.Iridaceoe) ,  freed  from  the  roots  and  peeled  and  dried. 

It  contains  a  peculiar,  fat-like  volatile  oil  and  a  soft,  acrid  resin. 
The  oil  is  known  as  orris  butter  and  contains  the  ketone  irone.  It  also 
contains  a  glucoside  iridin,  C24H26O13. 

Official  Description. — In  pieces  of  various  forms  and  sizes,  usually  jointed  and 
branched,  from  5  to  10  cm.  in  length  and  from  1.5  to  3  cm.  in  width,  rounded  or  flattened, 
with  knotty  enlargements;  under  surface  shows  numerous  root  scars,  the  upper  with 
leaf  scars;  externally  yellowish  white;  internally  light  yellow;  fracture  hard,  rough  and 
at  times  mealy,  showing  a  narrow  cortex,  a  distinct  endodermis  and  a  large  stele  with 
numerous  fibro-vascular  bundles,  especially  near  the  endodermis. 

Odor  and  Taste. — Odor  fragrant,  resembling  that  of  violet  flowers;  taste  slightly 
aromatic,    bitterish,   somewhat  irritating. 

Tests  for  Identity  and  Purity. — The  powder  is  light  yellow  and,  when  examined  under 
the  microscope,  exhibits  parenchyma  cells  of  the  cortex  and  the  stele  filled  with  char- 
acteristic starch  grains,  oval,  rounded  at  one  end  and  flattened  at  the  other,  some  curved 
or  with  irregular  protuberances,  mostly  single,  from  0.02  to  0.05  mm.  in  diameter;  cor- 
tical parenchyma  cells  irregularly  polygonal,  with  thickened  and  porous  walls  and  large 
intercellular  spaces;  endodermal  cells  tangentially  elongated;  elements  of  fibro-vascular 
bundles  with  tracheae  showing  spiral  markings  and  from  0.01  to  0.025  mm.  in  width; 
calcium  oxalate  in  large  prisms,  up  to  0.5  mm.  in  length  and  0.03  mm.  in  width,  in 
intercellular  spaces  and  in  parenchyma  with  suberized  walls.  Cork  cells,  sclerenchyma 
cells  and  fibers  absent. 

Orris  yields  not  less  than  2  per  cent,  nor  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Pectorales. 

Uses. — Rarely  employed  in  medicine,  although  it  has  been  used  as 
a  diuretic  and  errhine.  Largely  used  in  perfumery  and  tooth  prepa- 
rations. 

JUNIPERUS.   N.  F.     Juniper  Berries 
[Junip.] 

The  carefully  dried,  ripe  fruit  of  Juniperus  communis  Linne*  (Fam. 
Pinacece).  Preserve  Juniper  Berries  in  air-tight,  tin  or  glass  containers, 
and  reject  old  or  insect-infested  fruit. 

It  contains  a  volatile  oil  which  is  official,  also  about  10  per  cent,  of 
resin  and  a  yellow  coloring  matter  called  juniperin. 

Official  Description. — Nearly  globular,  about  8  mm.  in  diameter;  externally  smooth, 
shining  black-brown  to  purplish-black  with  a  blue-gray  bloom,  at  the  apex  a  three-rayed 

furrow  marks  the  cohesion  of  the  three  fleshy  bracts  forming  the  pericarp:  internally 
loosely  fleshy,  greenish-brown,  containing  numerous  large  sehizogenous  cavities;  seeds 
three,  triangular  ovate,  hard,  brown,  with  large  uneven  oil  glands  on  the  surface. 

Odor  and  Taste. — Odor  aroma  tie;  taste  sweet ,  pleasant,  terebinthinate,  slightly  bitter. 

Tests  for  Identity  and  Purity. — Sections,  when  examined  under  the  microscope, 
exhibit  a  pericarp  consisting  of  an  epiderm  of  a  single  row  of  rounded  polygonal  cells 
filled  with  a  brown  granular  substance,  at  the  sutures  of  the  bracts  these  become  blunt 
papilla) ;  a  hypodermis  of  two  or  three  rows  of  brown-red,  oollenchymatous  cells  thick- 
ened at  the  angles;  the  fleshy  portion  (mesophyll)  composed  of  loose  irregular  paren- 
chyma with   lar^c  ov;d   canals  and   traversed   by   libro-vasciilar  bundles   with  areola  ted 

fibers;  a  sclerenohymatoui  ring  of  siv  to  eight  rows  of  very  thick  cells  with  pitted  walls, 

many  enclosing  prismatic  crystals  of  calcium  oxalate;  the  seed-testa  shows  a  layer  of 
two  to  ten  rows  of  stone  cells  with  radial   markings  on  the  walls  and  each  enclosing  a 

polygonal  crystal  of  calcium  oxalate;  endosperm  and  embryo  rich  in  fat  and  alcurone. 

Juniper  Betliea  yield  not   more  than  .")  per  cent,  of  ash. 

N.  F.  Preparation. — Elixir  Buchu  Compositum  (from  Compound  Fluidoxtnict 
of  Buchu);  101 1 xi r  Potaasii  A.oetatiset  Juniperi  (from  Fluidextract);  Fluidextractum 
Buchu  Compositum;  Fluidextract  urn  Juniperi. 

Uses. — A  stimulant  and  diuretic  in  doses  of  one  drachm  (4  Gm.). 
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MATICO.   N.  F.     Matico 

(U.S.P.  VIII) 
[Matic] 
The  dried  leaves  of  Piper  angustifolium  Ruiz  et  Pavon  (Fam.  Piper- 
acece),  without  the  presence  of  more  than  5  per  cent,  of  stems,  flower 
spikes,  or  other  foreign  matter. 

Matico  leaves  contain  about  2  per  cent,  of  volatile  oil,  a  pungent 
resin,  a  crystalline  principle,  artanthic  acid,'  and  tannin. 

Official  Description. — Usually  in  compressed,  matted  masses  with  leaves  more  or 
less  broken;  leaves  sub-sessile,  lanceolate,  from  10  to  20  cm.  in  length  and  from  2  to  5 
cm.  in  breadth;  summit  tapering  and  acute;  base  slightly  unequal,  cordate;  margin 
finely  crenulate;  upper  surface  dark  green,  tessellated;  lower  surface  pale  green,  reticu- 
late, with,  prominent,  yellowish-brown  midrib  and  veins  forming  small  quadrangular 
meshes  clothed  with  matted  pubescence. 

Odor  and  Taste. — Odor  distinct,  aromatic;  taste  pungent,  pepper-like. 

Tests  for  Identity  and  Purity. — Sections,  when  examined  under  the  microscope, 
exhibit  the  epidermis  of  the  upper  side  composed  of  regular  polygonal  cells  and  of  the 
lower  side  of  somewhat  irregular  and  undulate  cells,  especially  where  covering  the  veins; 
numerous  stomata  with  large  neighboring  cells  on  the  lower  side;  the  hypodermis  of 
one  row  and  palisade  cells  in  two  or  three  rows;  mesophyll  loose,  spongy  tissue;  midrib 
in  cross  section  oval,  outer  layer  of  thick-walled  cork  cells;  secretion  cells  filled  with  yel- 
low oil;  upper  surface  with  papillae  and  few  bristly  hairs;  hairs  of  the  lower  surface  of 
two  kinds,  the  one  six  to  ten  cells  in  length,  pointed,  bent  and  matted,  having  thick 
walls  and  striate  cuticle;  the  other  bristle  hairs  of  one  stem  cell  and  a  head  cell;  calcium 
oxalate  crystals  few  in  parenchyma  tissue  of  the  venation,  in  the  form  of  raphides  or 
monoclinic  prisms. 

The  powder  is  greenish-yellow  and,  when  examined  under  the  microscope,  exhibits 
the  characteristic  hairs,  polygonal  epidermal  cells,  and  secretion  cells  of  the  leaf. 

Matico  yields  not  more  than  18  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Matico. 

Uses. — It  is  used  as  a  stimulant  and  haemostatic  in  doses  of  one 
drachm  (4  Gm.). 


MYRICA.   N.  F.     Bayberry  Bark 

The  dried  bark  of  the  root  of  Myrica  cerifera  Linne1  (Fam.  Myri- 
cacece),  without  the  presence  of  more  than  5  per  cent,  of  adhering 
wood. 

It  contains  volatile  oil,  an  acrid  resin,  tannin,  and  myricinic  acid. 

Official  Description. — In  quills  or  quilled  pieces  or  strips,  of  variable  length  and  up  to 
20  mm.  in  breadth,  the  bark  rarely  exceeding  2  mm.  in  thickness;  outer  surface  vary- 
ing from  dark  brown  to  gray-brown,  occasionally  slightly  silvery,  somewhat  lustrous, 
at  least  in  patches,  bearing  occasional  warts  or  slight  transverse  ridges,  the  periderm 
frequently  much  wrinkled;  inner  surface  deep  rusty-brown,  finely  short-striated  and 
somewhat  roughened;  fracture  short  and  weak,  light  brown  in  the  outer  player,  yellow- 
ish-brown in  the  inner  layer. 

Odor  and  Taste. — Odor  characteristic,  rather  disagreeable;  taste  astringent,  mildly 
bitter  and  slightly  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  reddish-brown  and,  when  examined 
under  the  microscope,  exhibits  crystals  of  calcium  oxalate  in  monoclinic  prisms  up  to 
0.02  mm.  in  diameter,  or  in  rosette  aKunuates  up  to  0.035  mm.  in  diameter;  numerous 
simple,  or  two-  to  four-compound  starch  grains,  up  to  0.012  mm.  in  diameter-  strongly 
lignified,  porous  bast  fibers  with  walls  about  0.02  mm.  in  thickness,  often  accompanied 
by  crystal  fibers;  rounded  or  irregular  stone  cells,  usually  in  groups,  with  thick,  lignified, 
lamellated,  porous  walls;  cork  cells  polygonal  in  surface  view,  some  with  brownish  walls 
and  fillod  with  reddish  contents;  fragments  of  parenchyma,  some  of  the  cells  rich  in 
starch;  trachea;  with  bordered  pores  from  adhering  wood  very  few  or  absent. 

Myrica  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparations. — Pulvis  Myrica?  Compositus. 

Uses. — It  is  a  sialogogue  when  chewed  and  has  boon  used  in  tooth- 
ache. It  is  an  active  errhine  and  has  been  employed  as  a  tonic  and 
astringent  in  doses  of  eight  grains  (0.5  Gm.). 
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PIMPINELLA.  N.  F.     Pimpinella 
[Pimpinell.— Pimpernel  Root] 

The  dried  rhizome  and  roots  of  Pimpinella  saxifraga  Linn6,  or  Pim- 
pinella magna  Linne  (Fam.    Umbelliferm) . 

It  contains  resin  and  a  volatile  oil  having  a  disagreeable  odor  and 
a  bitter,  acrid  taste. 

Official  Description.—Cylindrical  or  slightly  tapering,  from  10  to  20  cm.  in  length 
and  from  1  to  1.5  cm.  in  diameter  at  the  crown,  frequently  branching,  sometimes  split 
longitudinally  or  broken  into  pieces;  the  upper  or  rhizome  portion  annulate,  with  un- 
developed stem  buds  and  a  few  attached  stem  remains  which  should  not  be  over  5  cm. 
in  length;  roots  longitudinally  wrinkled,  slightly  annulate,  cortex  thin,  easily  detached; 
fracture  short  when  dry,  tough  and  flexuous  when  damp;  externally  light  yellowish- 
brown;  internally  porous;  cortex  broad  and  whitish  with  numerous  groups  of  project- 
ing radial  bast-fibers  and  reddish-brown  oleoresin  cells;  wood  yellowish,  usually  with  a 
few  indistinct  fibers,  medullary  rays  interrupted,  cambium  zone  distinct. 

Odor  and  Taste. — Odor  aromatic;  taste  sweetish,  pungent  and  acrid. 

Tests  for  Identity  and  Purity. — The  powdered  drug,  when  examined  under  the  mi- 
croscope, shows  numerous  simple  or  two-  to  four-compound  starch  grains,  the  individ- 
ual grains  being  from  0.004  to  0.01  mm.  in  diameter;  secretion  canals  from  0.05  to  0.06 
mm.  in  diameter;  tracheae  reticulate  or  scalariform,  from  0.035  to  0.07  mm.  in  breadth; 
fibers,  thin-walled,  numerous,  thick-walled  with  simple  pores  few  {P.  magna). 

Pimpinella  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Pimpinellae. 

Uses. — It  is  said  to  have  tonic,  carminative,  and  diuretic  effects. 
The  dose  is  fifteen  grains  (1  Gm.). 


POPULI   GEMM/E.   N.  F.      Balsam  Poplar   Buds 
[Pop.  Gem. — Balm  of  Gilead  Buds] 

The  air-dried,  closed  winter  leaf-buds  of  Populus  nigra  Linne"  or 
Populus  balsamifera  Linne  (Fam.  Salicacece),  collected  early  in  the 
spring.    Preserve  the  buds  in  tightly-closed  containers  of  glass  or  tin. 

It  contains  volatile  oil  and  resin. 

Official  Description. — Conical,  pointed,  up  to  2  cm.  in  length  and  from  2  to  5  mm. 
in  thickness,  consisting  of  closely  imbricated  scales,  externally  brown  and  glossy,  glu- 
tinous with  fragrant  resin. :    Odor  pleasant,  balsamic;  taste  aromatic  and  bitter. 

N.  F.  Preparations. — Syrupus  Pini  Strobi  Compositus;  Syrupus  Pini  Strobi 
Compositus  cum  Morphina. 

Uses. — A  stimulating  expectorant;  also  used  in  an  ointment  for 
application  to  sluggish  sores. 


SAMBUCUS.   N.  F.     Sambucus 
[Sambuc. — Elder  Flowers] 

The  air-dried  flowers  of  Sambucus  canadensis  Linne"  or  of  Sambueua 
nigra  Linne"  (Fam.  Caprifoliaccor),  separated  from  the  peduncles  and 

pedicels. 

It  contains  small  amounts  of  volatile  oil,  resin,  sugar,  and  mucilage. 

Official  Description. — Small,  from  2  to  3  mm.  in  breadth,  shriveled;  calyx  superior, 
five-lobed;  corolla  cream  oolored  to  brownish-yellow,  rotate,  flat  or  slightly  campenu- 
late,  regularly  five-lobed;  stamens  five  inserted  at  the  base  of  the  corolla  and  alternat- 
ing with  its  lobes,  filaments  slender,  anthers  oblong,  yellow;  pollen  ellipsoidal  or  tetrahe- 
dral  and  rounded,  covered  with  finely  punctate  markings  and  having  three  pores. 

Odor  and  Taste. — Odor  faintly  sweet  and  aromatic;  taste  slightly  bitter. 
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Tests  for  Identity  and  Purity. — Sambucus  yields  not  more  than  8  per  cent,  of  aah. 
N.  F.  Preparations. — Fluidextractum  Stillingise  Compositum;  Species  Laxativae. 
Uses. — It  has  little  medicinal  virtue,  but  is  used  in  domestic  prac- 
tice in  the  form  of  infusion,  ointment,  or  poultice. 


THUJA.  N.  F.     Thuja 

[Arbor  Yitje] 

The  recently  dried,  leafy  young  twigs  of  Thuja  occidentalis  Linne" 
(Fam.  Pinacece),  with  stems  not  over  4  mm.  in  diameter,  and  without 
the  presence  of  more  than  1  per  cent,  of  foreign  substances. 

It  contains  a  volatile  oil,  resin,  tannin,  pinipicrin,  and  thujin. 

Official  Description. — Twigs  fan-shaped,  flattened,  bearing  the  scale-like  leaves 
appressed  in  four  rows;  leaves  of  the  edges  boat-shaped,  the  intermediate  flat,  those 
at  the  tips  of  the  twigs  very  broad,  the  lower  elongated,  all  bearing  conspicuous  glands 
on  the  back. 

Odor  and  Taste. — Odor  strongly  balsamic,  aromatic  and  pungent;  taste  camphora- 
ceous,  terebinthinate,  and  bitter. 

Test  for  Identity  and  Purity. — Thuja  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Thujae. 

Uses. — A  stimulant,  diuretic,  and  emmenagogue ;  dose  thirty  grains 
(2  Gm.). 

Unofficial  Substances  Containing  Volatile  Oil  and  Resin 

From    Alisma  plantago,  indigenous  to    Europe.    Contains  an  acrid 

resin 
A  pungent  oil 
The  fruit  of  Chenopodium  ambrosioides  Linn£,  and  variety  anthel- 

minticum    Gray   (Fam.    Chenopodiacece)   and   contains  a  volatile 

oil   which  is   official,   resin  and   a   bitter  principle.      Used   as   an 

anthelmintic 
From  C.   Mariana,  found  in  the  United  States.     It  contains  vola- 
tile oil  and  resin 
The  tops   of  J.  virginiana,  grown  in  Canada  and  the  United  States. 

It  contains  volatile  oil,  resin,  etc. 
Distilled  from  the  Wood  of  Juniperus  virginiana 
From  L.  latifolium,  found  in  Europe.     It  contains  volatile  oil  and 

a  bitter  principle 
From    Prunus    laurocerasus,   found  in   Western   Asia.      It  contains 

volatile  oil,  resin,  etc. 
The  leaves  and  fruit  of  L.  nobilis,  indigenous  to  the  Levant.       It 

contains  volatile  and  fixed  oils,  also  resin,  etc. 
A  pale  yellow  oxygenated  oil,  sp.  gr.  0.91.  The  yield  is  about  2  per 

cent. 
From    L.    officinale,    found    in    Europe.      It    contains    volatile    oil, 

resins,  etc. 
From  different  species  of  Lialris,  indigenous  to  North  America 

From  M.  communis,  found  along  the  Mediterranean.     It  contains  a 

volatile  oil,  resin,  etc. 
An  intoxicating  liquid,  made   from  the  root  of  Piper  methpsticum 
From  different  species  of  Psoralen,  found  in  the  United  States.     It 

contains  a  volatile  oil  and  rosin 
From  P.  trifoliata,  fovind  in  North  America.     It  contains  a  volatile 

oil  and  pungent  resin 
The  herb  of  R.  graveolens 

A  volatile  oil  from  Ruta  graveolens,  Sp.  gr.  0.8S0,  more  soluble  in 
water  than  most  volatile  oils.  It  is  zncthvl-nonvl-ketone 
CH3.CO.C9H19 

The  tops  of  Juniperus  sabina  Linnf  (Fam.  Coniferae).  It  contains 
a  terpene,  resin  and  a  trace  of  tannin.  The  dose  is  eight  grains 
(0.5  Gm.) 

A  volatile  oil  distilled  from  the  fresh  tops  of  Bavin.  Deed  as  a  stim- 
ulant and  emmenagogue  and  has  frequently  been  used  to  produce 
abortion.  It  should  never  be  sold  except  upon  the  order  of  a 
physician.      Dose,  one  to  five  minims  (0.06 — 0.3  mil  ) 

The  bark  of  Drimys  Winteri,  grown  in  South  America 

The  yield  of  volatile  oil  is  about  1 VS  per  cent. 


Alisma 

Water  Plantain 
Oil  of  Water  Plantain 
Chenopodium 

American  Wormseed 
U.  S.  P.  1890 

Cunila 

Dittany 
Juniperus  Virginiana 

Red  Cedar 
Oil  of  Red  Cedar 
Laserpitium 

White  Gentian 
Laurocerasus 

Cherry  Laurel 
Laurus 

Laurel 
Oil  of  Laurel 

Levisticum   ■ 

Lovage 
Liatris 

Liatris 
Myrtus 

Myrtle 
Ava-Kava 
Psoralea 

Psoralea 
Ptelea 

Shrubby  Trefoil 
Ruta  Graveolens 

Rue 
Oleum  Rutse 

Oil  of  Rue 

Sabina,  Savin, 
U.  S.  P.  VIII 

Oleum  Sabinm, 
Oil  of  Savin, 
U.  S.  P.  VIII 

Wintera 

Winter's  Bark. 
Oil  of  Winter's  Bark. 
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Official   Drugs  and  Products  Containing  Volatile  Oil  Associated 
with  Bitter  Principle  or  Extractive 

ARNICA.  U.S.     Arnica 
[Arnic. — Arnica  Flowers] 

The  dried  flower  heads  of  Arnica  montana  Linne1  (Fam.  Composite:). 

Arnica  flowers  contain  a  trace  of  volatile  oil,  and  a  bitter  principle, 
arnicin,  with  resin,  coloring  matter,  etc.  Alcohol  and  water  extract 
their  virtues. 

Official  Description. — Consisting  chiefly  of  the  tubular  and  ligulate  flowers,  occasion- 
ally with  the  involucre  and  receptacle  present;  involucral  bracts  narrowly  lanceolate, 
about  1  cm.  in  length,  dark  green  and  pubescent;  receptacle  slightly  convex,  deeply 
pitted  and  densely  short-hairy;  ray  flowers  bright  yellow,  the  ligulate  portion  2  cm.  in 
length,  more  or  less  folded  lengthwise,  3-toothed,  7-  to  12- veined,  pistillate;  tubular 
flowers  perfect,  reddish-yellow,  stamens  without  a  tail-like  appendage  (distinguished 
from  anthers  in  flowers  of  Inula  helenium  Linne,  which  have  two  bristles  or  long  tails 
at  the  base) ;  the  achenes  spindle-shaped,  from  5  to  7  mm.  in  length,  dark  brown,  finely 
striate,  glandular-pubescent  and  surmounted  by  a  pappus  a  little  longer  than  the  achene 
and  composed  of  a  single  circle  of  nearly  white  barbellate  bristles. 

Odor  and  Taste. — Odor  characteristic  and  agreeable;  taste  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  pollen  grains  numer- 
ous, from  0.025  to  0.035  mm.  in  diameter,  spherical,  triangular  in  section  and  spinose; 
non-glandular  hairs  of  three  kinds,  either  unicellular,  4-  to  6-celled,  or  consisting  of  a 
pair  of  unicellular  hairs  with  numerous  pores  on  the  dividing  wall;  glandular  hairs  of 
three  kinds,  either  with  a  large  unicellular  stalk  and  a  unicellular,  glandular  head,  or 
with  a  4-celled  stalk  and  a  unicellular,  glandular  head,  or  a  stalk  of  a  double  row  of  5 
cells  and  a  2-celled,  glandular  head;  pappus  consisting  of  a  multicellular  axis  with  uni- 
cellular branches. 

Arnica  yields  not  more  than  9  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Arnicae. 
N.  F.  Preparation. — Fluidextractum  Arnicae. 

Uses. — It  is  rarely  used  internally.    Dose,  fifteen  grains  (1  Gm.). 

MATRICARIA.  U.S.     Matricaria 
[Matricar.— German  Chamomile     Wild  Chamomile] 

The  dried  flower-heads  of  Matricaria  Chamomilla  Linne  (Fam.  Com- 
posites), without  the  presence  or  admixture  of  more  than  5  per  cent,  of 
stems  or  foreign  matter.  Preserve  it  in  tightly  closed  containers  and 
guard  against  attack  by  insects. 

Official  Description. — Flower-heads  composed  of  a  few  white  ray-florets  and  numer- 
ous yellow  disk-florets  on  conical,  more  or  less  hollow  receptacles,  the  latter  being  from 
3  to  10  mm.  in  breadth;  disk-flowers  tubular,  perfect,  and  without  a  pappus;  ray-flowers 
from  10  to  20,  pistillate,  corolla  white,  3-toothed  and  4-veined,  usually  reflexed;  in- 
volucre hemispherical,  composed  of  from  20  to  30  imbricated,  oblanceolate,  and  pubee- 
cent  scales;  peduncles  light  green  to  brownish-green,  longitudinally  furrowed,  more-  or 
less  twisted  and  attaining  a  length  of  2.5  cm.;  achenes  somewhat  obovoid  and  faintly 
3-  to  5-ribbed;  pappus  none,  or  only  a  slight  membranous  crown. 

Odor  and  Taste. — Odor  pleasant,  aromatic;  taste  aromatic  and  bitter. 

Tests  for  Identity  and  Purity. — Matricaria  yields  not  more  than  13  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Emollientes. 

Matricaria  contains  a  dark  blue  volatile  oil,  which  is  soluble  in  alco- 
hol; the  bitter  principle  is  termed  anthemic  acid. 

Uses. —  It  is  a  tonic  and  stimulant.    Dose,  four  drachms  (1G  Gm.). 

GRINDELIA.   U.  S.   Grindelia 
[Grindel.] 

The  dried  leaves  and  flowering  tops  of  Grindelia  camporum  Greene, 
or  Orindelia  cuneifolia  Nuttall,  or  Orindelia  squarrosa  (Pursh)  Punal 

Fam.  ( 'ompoi  ita  ),  without  the  presence  or  admixture  of  more  than  10 
per  cent,  of  stems  or  other  foreign  matter. 
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Official  Description. — Sterns  with  attached  branches  and  terminated  with  resinous 
flower-buds;  stems  cylindrical,  not  exceeding  2  mm.  in  diameter;  light  yellow  or  rose- 
colored,  with  alternate  leaf-scars,  occasionally  with  basal  portions  of  i  'times 

more  or  less  irregularly  flexuous  and  coated  with  resin,  especially  at  tin-  nodes;  leaves 

usually  separate  and  more  or  less  broken  and  varying  in  shape  when  entire  from  oblong 
and  lanceolate  to  oblanceolate-spatulate  and  cuneate-spatulate,  from  1  to  7  em.  in  length, 
mostly  sessile  or  amplexicaul  and  more  or  less  sharply  serrate  or  evenly  spinoeely-toothed, 
pale  yellow  to  yeilowish-green,  very  resinous,  somewhat  coriaceous*  and  brittle;  bracts 
of  flowering  branches  almost  entire  and  usually  more  or  less  spreading;  heads  more  or 
less  resinous,  viscid,  many-flowered,  either  conical-urceolate  or  depressed-urceolate, 
involucres  from  5  to  20  mm.  in  breadth,  composed  of  numerous  imbricated  bracts  with 
more  or  less  recurved  tips;  ray  flowers  yellow,  ligulate  and  pistillate;  disk  florets  yel- 
low, tubular  and  perfect;  pappus  of  two  or  three  mostly  unequal  linear  awns  about  the 
length  of  the  disk  florets;  disk  achenes  more  or  less  ovoid  or  oblong;  more  or  less  com- 
pressed or  triquetrous,  and  either  biauriculate  or  broadly  unidentate  or  with  a  broad 
truncate,  corky,   thickened  summit. 

Odor,  Taste,  and  Reaction. — Odor  balsamic;  taste  aromatic  and  bitter,  resinous. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  consisting  of  nu- 
merous fibrous  fragments  made  up  of  tissues  of  the  stem,  the  most  prominent  being  the 
trachea?  with  annular  and  spiral  thickenings  or  marked  with  simple  or  bordered  pores, 
associated  with  numerous,  narrow,  strongly  lignified  wood-fibers;  pith  cells  more  or 
less  tabular  and  containing  a  layer  of  protoplasm  in  which  are  embedded  numerous 
spheroidal  granules;  fragments  of  epidermis  of  leaves  very  characteristic  and  showing 
more  or  less  polygonal  areas  containing  large  chloroplastids,  and  the  large,  colorless, 
basal  cells  of  the  multicellular  glandular  hairs;  pollen  grains  spherical,  about  0.035  mm. 
in  diameter,  spinose,  and  in  section  showing  three  pores. 

U.  S.  P.  Preparation. — Fluidextractum  Grindeliae. 

Grindelia  contains  a  volatile  oil  and  a  bitter  and  resinous  principle. 

Uses. — A  mild  stomachic  and  expectorant.  The  fluidextraet  is 
largely  used  in  lotions,  mixed  with  water  (1  to  10),  for  the  treatment 
of  ivy  or  rhus  poisoning.     Dose,  thirty  grains  (2  Gm.j. 


ERIODICTYON.  U.S.      Eriodictyon 
[Eriodict. — Yerba  Saxta] 

The  dried  leaves  of  Eriodictyon  californicum  (Hooker  and  Arnott) 
Greene  (Fam.  Hydrophyllacece) ,  without  the  presence  or  admixture  of 
more  than  5  per  cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Usually  in  fragments;  when  entire,  laminae  lanceolate,  from 
5  to  15  cm.  in  length,  and  from  1  to  3  cm.  in  breadth;  summits  acute:  liases  slightly 
tapering  into  short  petioles;  margins  irregularly  serrate  or  crenate-dentate;  upper  sur- 
faces yellowish-brown,  covered  with  a  more  or  less  glistening  resin;  under  surfaces  gray- 
ish  or  yellowish-white,  conspicuously  reticulate  with  greenish-yellow  veins;  minutely 
tomentose  between  the  reticulations;  thick,  brittle. 

Odor  and  Taste. — Odor  aromatic;  taste  balsamic,  bitter,  becoming  sweetish. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
lamina?  of  Eriodictyon  show  upon  the  upper  surface  large  epidermal  cells,  the  outer 
walls  being  very  uneven,  owing  to  indentations  which  appear  as  striatums  in  surf  ace 
view;  glandular  hairs  numerous,  withvshort  1-celled  stalks  and  6-  to  8-celled  glandular 
heads;  palisade  cells  very  narrow,  from  2  to  f>  rows  deep,  containing  numerous  chloro- 
plastids; cells  of  dorsal-pneumatic  tissue  (loose  mesophyll)  very  few;  Gbro-vascular 
tissues  not  strongly  developed  except  in  the  midrib  and  more  prominent  veins;  numer- 
ous 1-celled,  much  twisted,  thick-walled,  non-glandular  hairs  occurring  on  the  lower 
surface  between  the  veins. 

Under  the  microscope,  sections  of  the  stems  of  Eriodictyon  show  the  epidermis  usu- 
ally replaced  by  strongly  lignified  cork;  cortex  of  from  10  to  20  rows  of  more  or  less 
rounded  cells;  bast-fibers  deep-seated  with  thick,  more  or  less  strongly  lignified  walls 
and  occurring  in  small  groups  forming  a  more  or  less  interrupted  circle;  sieve  tissues  in 
a  narrow  zone;  wood-wedges  consisting  of  trachea]  with  spiral  thickenings,  simple  or 
bordered  pores  and  numerous  strongly  lignified  wood-fibers,  separated  by  medullary 
rays  1-cell  in  width;  pith  very  large,  the  walls  of  the  cells  being  strongly  lignified  and 
with  numerous  simple  pores. 

U.  S.  P.  Preparation. — Fluidextractum  Eriodictyi. 

N.  F.  Preparations. — Elixir  Eriodictyi  Aromaticum  (from  Fluidextraet);  Syru- 
pus  Eriodictyi  Aromaticus  (from  Fluidextraet). 
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Eriodictyon  is  also  known  as  mountain  balm,  it  contains  a  bitter 
resin,  volatile  oil,  and  extractive.  Its  preparations  are  often  used  to 
disguise  the  taste  of  quinine. 

Uses.— It  is  given  in  doses  of  fifteen  to  sixty  grains  (1  to  4  Gm.) 
as  a  stimulating  tonic. 


MEZEREUM.  U.S.     Mezereum 
[Mezereon] 

The  dried  bark  of  Daphne  Mezereum  Linne,  Daphne  Gnidium  Linne* 
or  of  Daphne  Laureola  Linne  (Fam.  Thymeleacece) . 

Official  Description. — In  flexible,  tough  quilled  pieces  or  somewhat  flattened  strips, 
attaining  a  length  of  90  cm.;  from  0.3  to  1  mm.  in  thickness;  outer  surface  yellowish- 
or  olive-brown  (D.  Mezereum)  or  purplish-brown  (D.  Gnidium)  or  purplish-gray  (D. 
Laureola),  smooth,  numerous  lenticels  giving  a  transversely  striated  appearance  and 
occasionally  with  numerous,  circular,  brownish-black  apothecia;  outer  corky  layer  easily 
separable  from  the  middle  bark  which  varies  from  light  green  to  olive-brown  and  with 
more  or  less  detached  bast-fibers;  inner  surface  yellowish-white,  satiny  lustrous,  finely 
striate;  fracture  tough,  fibrous,  the  inner  bark  lamellated. 

Odor  and  Taste. — Odor  very  slight;  taste  at  first  slight,  becoming  gradually  and  in- 
creasingly pungent  and  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Me- 
zereum show  a  rather  thick  cork  composed  of  from  20  to  30  rows  of  cells,  the  outer  being 
compressed  and  with  yellowish-brown  walls,  and  the  inner  more  or  less  tabular  with 
nearly  colorless  walls;  a  hypodermis  of  3  to  5  rows  of  collenchymatous  cells  containing 
chloroplastids  or  a  yellowish-green  resinous  substance;  an  inner  bark  consisting  mostly 
of  nearly  colorless  non-lignified  bast-fibers  occurring  in  loosely  united  groups,  and  a 
few  starch-bearing  medullary  rays  one  cell  in  width. 

The  powder  is  light  grayish-brown ;  bast-fibers  numerous,  from  0.4  to  3  mm.  in  length 
and  about  0.015  mm.  in  width,  frequently  more  or  less  uneven  or  irregularly  bent  and 
considerably  attenuated  at  the  ends,  the  walls  being  from  0.001  to  0.005  mm.  in  thick- 
ness, colorless,  non-lignified  and  free  from  pores;  fragments  of  yellowish-brown  cork 
cells  and  starch-bearing  medullary  rays;  starch  grains  relatively  few,  mostly  spherical 
or  elliptical,  occasionally  2-  to  4-compound.  the  individual  grains  from  0.003  to  0.015 
mm.  in  diameter. 

U.  S.  P.  Preparation. — Fluidextractum  Sarsaparillae  Compositum. 
N.  F.  Preparations. — Decoctum  Sarsaparilla:  Compositum;  Fluidextractum  Me- 
zerei;  Linimentum  Sinapis  Compositum  (from  Fluidextract). 

Uses. — Mezereum  contains  daphnin,  Ci5Hi609+2H20,  a  glucoside, 
associated  with  an  acrid  soft  resin  and  oil.  Alcohol  is  the  best  menstru- 
um for  extracting  the  activity.  Mezereum  is  rarely  given  internally 
alone,  being  usually  combined  with  other  drugs,  as  in  the  official  com- 
pound fluidextract  of  sarsaparilla.     The  dose  is  eight  grains  (0.5  Gm.), 


ASPIDIUM.   U.S.     Aspidium 
|M  \u:  Fkkn] 

The  rhizome  and  stipes  of  Dryopterii  Fili.r-mas  (Linne*)  Schott,  or 
of  DryopterU  marginalia  (Linne)  Asa  Gray  (Fam.  Polypodiacece),  col- 
lected in  the  autumn,  freed  from  the  roots  and  dead  portions  of  rhizome 
and  stipes  and  dried  at  B  tetnperat ure  not  exceeding  70°  C.  (158°  F.). 
rve  Aspidium  in  tightly  closed  containers  and  protect  from 
light. 
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Official  Description. — Usually  with  the  blackish-brown  outer  layers  removed;  rhizome 
1  to  3  cm.  in  thickness,  cylindraceous  and  nearly  straight,  or  curved  and  tapering  toward 
one  end,  usually  split  longitudinally,  roughly  scarred  with  remains  of  th<-  stipe- 
bases,  or  bearing  several  coarse  longitudinal  ridges  and  grooves;  stipes  cylindrical,  3 
to  5  cm.  in  length,  about  6  mm.  in  thickness,  nearly  straight  or  somewhat  curved,  taper- 
ing toward  one  end,  and  with  occasional  elongated  patches  of  the  etui-adhering,  Llack- 
ish-brown  outer  layers;  fracture  short,  pale  green  in  the  inner  half,  the  texture  rather 
spongy,  and  exhibiting,  in  an  interrupted  circle,  from  6  to  12  vascular  bundles,  each 
surrounded  with  an  endodermis. 

Odor  and  Taste. — Odor  slight;  taste  sweetish,  astringent,  bitter,  acrid. 

Tests  for  Identity  and  Purity. — Use  only  such  portions  as  have  retained  their  green 
color.     Aspidium  yields  not  more  than  3  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Oleoresina  Aspidii. 

Aspidium  contains  from  2  to  4  per  cent,  of  active,  amorphous  filicic 
acid,  C14H18O5,  filixtannic  acid,  filicic  anhydride  (also  called  crystal- 
line filicic  acid  or  filicin),  other  minor  principles,  fixed  oil,  etc.  The 
green  portions  of  the  rhizome  alone  are  active. 

Uses. — It  is  used  as  a  tsenifuge.     Dose,  one  drachm  (4  Gm.). 


STILLINGIA.  U.S.      Stillingia 
[Stilling. — Queen's  Root] 
The  dried  roots  of  Stillingia  sylvatica  Linne  (Fam.  Euphorbiaceoe) . 
Preserve  Stillingia  in  tightly  closed  containers,  adding  a  few  drops  of 
chloroform  or  carbon  tetrachloride,  from  time  to  time,  to  prevent 
attack  by  insects. 

Official  Description. — When  entire,  terete,  unequally  tapering,  rarely  branched, 
usually  in  pieces  attaining  a  length  of  40  cm.  and  from  0.5  to  3  cm.  in  diameter,  exter- 
nally reddish-brown,  longitudinally  wrinkled;  fracture  very  fibrous;  internally  the  l>ark 
is  light  reddish-brown,  thick,  spongy,  finely  fibrous,  with  numerous  resin  cells  and  easily 
separable  from  the  porous,  radiate  wood. 

Odor  and  Taste. — Odor  distinct;  taste  bitter,  acrid  and  pungent. 

Tests  for  Identity  and  Purity. — The  powder  is  pinkish-brown  or  light  reddish-brown; 
when  examined  under  the  microscope  it  exhibits  numerous  starch  grains  from  0.005  to 
0.035  mm.  in  diameter,  mostly  single,  very  variable  in  shape,  and  usually  with  a  central 
cleft;  numerous  fragments,  with  more  or  less  tabular  secretion  cells,  containing  a  red- 
dish-brown, amorphous,  resinous  substance;  fragments  of  trachea?  mostly  with  simple 
pores  and  associated  with  wood-fibers,  the  walls  being  very  thin,  lignified  and  pi 
ing  numerous,  transverse,  slit-like  simple  pons;  bast-fibers  long,  narrow,  the  walls  thick 
and  slightly  lignified;  fragments  of  reddish-brown  cork  cells;  occasionally  crystals  of 
calcium  oxalate  in  rosette  aggregates  about  0.035  mm.  in  diameter. 

Stillingia  yields  not  more  than  5  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Stillingiae. 

N.  F.  Preparations. — Elixir  Corydalis  Compositum  (from  Fluidextract);  Fluid- 
extractum Stillingise  Compositum. 

Stillingia  contains  an  acrid  resin  called  sylvacrol,  starch,  a  volatile 
oil,  a  fixed  oil,  etc. 

Uses. — It  is  used  as  an  alterative,  in  doses  of  thirty  grains  (2  (Im.). 


PYRETHRUM.  U.S.     Pyrethrum 
[Pyreth. — Pellitory  Root) 

The  dried  root  of  Anacyclus  Pyrethrum  (L;nm')  Do  Candolle  ( I 
Composites).    Preserve  Pyrethrum  in  tightly  closed  containers,  adding 
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a  few  drops  of  chloroform  or  carbon  tetrachloride,  from  time  to  time, 
to  prevent  attack  by  insects. 

Official  Description. — Nearly  cylindrical,  slightly  tapering,  usually  in  pieces  from  2.5 
to  10  cm.  in  length  and  from  5  to  20  mm.  in  diameter;  externally  dark  brown,  deeply 
longitudinally  furrowed  and  somewhat  wrinkled,  occasionally  bearing  short,  tough, 
hair-like  rootlets,  crown  more  or  less  annulate,  and  occasionally  tufted  with  coarse  fibers 
or  with  long,  soft-woolly,  nearly  straight,  1 -celled  hairs;  fracture  short;  bark  dark  brown 
with  1  or  2  circular  rows  of  resin  ducts,  closely  adhering  to  the  light  yellow,  radiate, 
porous  wood,  in  the  medullary  rays  of  which  occur  1  to  3  rows  of  resin  ducts. 

Odor  and  Taste. — Odor  distinct;  taste  sweetish,  pungent,  very  acrid,  tingling,  and 
producing  a  strong  sialogogue  effect. 

Tests  for  Identity  and  Purity. — The  powder  is  light  to  dark  brown;  when  examined 
under  the  microscope  it  exhibits  numerous  spherical  or  irregular  masses  of  inulin,  the 
nature  of  which  is  especially  seen  with  polarized  light,  and  lignified  fragments  of  the 
woody  tissues  and  stone  cells  associated  with  cork;  inulin  in  spherical  granules  or  irregu- 
lar masses,  from  0.01  to  0.1  mm.  in  diameter,  which  is  not  affected  by  the  addition  of 
iodine  T.S. ;  tracheae  with  simple  pores  and  reticulate  or  scalariform  thickenings,  usually 
associated  with  wood  parenchyma  and  with  few  or  no  wood  fibers-;  stone  cells  in  groups, 
the  cells  more  or  less  tabular  in  outline  and  with  thick,  yellowish  porous  walls;  cork  in 
yellowish-brown  or  dark  brown  fragments. 

Pyrethrum  yields  not  more  than  5  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Pyrethri. 

This  root  contains  an  acrid,  brown  resin,  containing  pelletorin, 
the  alkaloid  pyreihrine,  and  a  volatile  and  a  fixed  oil,  inulin,  muci- 
lage, etc. 

Uses. — It  is  used  as  a  sialagogue  and  stimulant,  in  doses  of  fifteen 
to  forty  grains  (1  to  2.6  Gm.). 


XANTHOXYLUM.   U.S.     Xanthoxylum 
[Xanthox. — Prickly  Ash  Bark] 

The  dried  bark  of  Xanthoxylum  americanum  Miller,  known  in  com- 
merce as  Northern  Prickly  Ash  Bark,  or  Xanthoxylum  Clava-Herculis 
Linne,  known  in  commerce  as  Southern  Prickly  Ash  Bark  (Fam. 
Rutacece). 

Northern  Prickly  Ash  Bark. — Official  Description. — In  transversely  curved  fragments 
or  quills,  from  2  to  15  cm.  in  length;  bark  from  0.5  to  2  mm.  in  thickness;  outer  surface 
light  gray  to  brownish-gray  with  grayish  patches  of  foliaceous  lichens  bearing  numer- 
ous small  black  apothecia;  longitudinally  wrinkled  and  with  numerous  whitish  lenticels; 
the  cork  occasionally  abraded,  showing  the  yellowish  or  orange  inner  bark;  inner  sur- 
face yellowish-white,  finely  longitudinally  striate  and  usually  with  numerous,  bright, 
shining  crystals;  fracture  short,  uneven. 

Odor  and  Taste. — Odor  slight;  taste  bitter,  acrid,  becoming  pungent. 

Under  the  microscope,  transverse  sections  of  Northern  Prickly  Ash  Bark  show  an 
outer  corky  layer  consisting  of  from  4  to  20  rows  of  cells,  the  tangential  walls  being 
more  or  less  thickened  and  lignified;  a  wide  strata  of  collenchyma  inside  of  the  cork 
cambium  composed  of  from  8  to  10  rows  of  tangentially  elongated  cells,  with  very  thick 
walls  and  containing  plactids;  a  more  or  less  indistinct  mw  of  endodermal  cells  beneath 

which  occur  srn.'ill   groups  of  primary  l>:ist-fil>ers;   the  inner   bark   consists  of  numerous 

parenchyma  cells  among  which  .-ire  included  large  oil-seen  tion  reset  parated  by 

medullary  rays  which  are  mostly  one  cell  in  width;  the  parenchyma  cells  as  will  as  the 
oil-secretion  reservoirs  oontain  numerous  colorless  oily  globuleB.    Scrapings  from  either 

the  inner  or  miter  surface  show  numerous  rod-shaped  crystals  and  Mat  prisms,  from  0.015 
to  0.25  mm.  in  length,  which  polarise  lii'lit  with  B  display  of  bright  colors. 

Southern  Prickly  Ash  Hark.- Official  Description.  -In  transversely  curved  or  irregu- 
lar, oblong,  flattened  pieces,  or  in  quills  from  2  to  40  cm.  in  length,  bark  from  l  to  I 
mm.  in  thickness;  outer  surface  lighl  gray  to  brownish-gray,  marked  by  numerous  large, 
barnacle-ehaped  projections  of  cork,  from  o.,r)  to  :{..r>  em.  in  thickness,  otherwise  with 
numerous  grayish  patches  of  foliaceous  lichens,  bearing  blackish  apothecia,  and  nume- 
rous, elliptical  lenticels;  inner  surface  lighl  yellowish-brown  to  olive  brown,  obscurely 
longitudinally  striate  and  free  from  crystals. 
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Odor  and  Taste. — Odor  and  taste  as  in  Northern  Prickly  Ash  Bark. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Southern 
Prickly  Ash  Bark  show  a  strong  development  of  ligniried  cork  occurring  in  the  form  of 
rings,  the  successive  layers  being  separated  by  several  rows  of  narrow  tubular  oella 
strongly  thickened  on  the  tangential  walls;  beneath  the  cork  cambium  occurs  a  thin 
layer  of  collenchyma  followed  by  the  outer  tissues  of  the  primary  cortex  and  consisting 
of  small  groups  of  rather  large  stone  cells  and  occasional,  scattered  groups  of  bast-fibers 
and  parenchyma;  the  inner  bark  consists  of  parenchyma,  a  more  or  less  indistinct  lep- 
tome  or  sieve  tissue  among  which  are  numerous,  large,  light  yellowish  oil-secretion  reser- 
voirs, medullary  rays  from  1  to  2  cells  in  width  and  occasional  groups  of  stone  cells 
and  bast-fibers;  starch  grains  numerous,  nearly  spherical,  from  0.002  to  0.001  mm.  in 
diameter,  and  occurring  in  the  parenchyma  cells  and  medullary  rays;  calcium  oxalate 
chiefly  in  monoclinic  prisms  from  0.01  to  0.025  mm.  in  diameter,  occurring  in  crystal 
fibers  and  in  parenchyma  cells  of  the  primary  cortex. 

Powdered  Xanthoxylum  is  light  grayish-brown;  under  the  microscope  it  shows  mostly 
irregular  fragments  of  cork  cells,  nearly  colorless  and  strongly  lignified,  fragments  of 
parenchyma  containing  either  small  starch  grains,  oily  globules  or  monoclinic  prisms 
of  calcium  oxalate;  stone  cells  in  small  groups  with  thick,  colorless  walls  and  containing 
frequently  a  reddish-brown  substance;  bast-fibers  few  and  non-lignified.  In  the  North- 
ern Prickly  Ash,  the  stone  cells  are  usually  absent,  and  the  calcium  oxalate  crystals 
and  the  fragments  of  cork  are  relatively  few. 

U.  S.  P.  Preparation. — Fluidextractum  Xanthoxyli. 
N.  F.  Preparation. — Elixir  Corydalis  Compositum. 

Xanthoxylum  owes  its  virtues  to  a  soft  resin,  a  crystalline  resin,  a 
bitter  principle,  and  an  acrid  green  oil.  There  are  also  present  sugar, 
tannin,  gum,  etc. 

Uses. — It  is  a  sialagogue,  stimulant,  and  alterative.  Dose,  thirty 
grains  (2  Gm.). 


SABAL.  U.S.     Sabal 
[Saw  Palmetto  Berries] 

The  partially  dried,  ripe  fruit  of  Serenoa  serrulata  (Michaux)  Hooker 
filius  (Fam.  Pahnoe).  Preserve  Sabal  in  tightly  closed  containers, 
adding  a  few  drops  of  chloroform  or  carbon  tetrachloride,  from  time 
to  time,  to  prevent  attack  by  insects. 

Official  Description. — Ellipsoidal  or  ovoid,  occasionally  compressed,  from  1.5  to  3 
cm.  in  length  and  from  1  to  1.5  cm.  in  diameter;  externally  brownish-black  to  bluish- 
black,  smooth  and  somewhat  oily,  with  a  few  large,  more  or  less  angular  depressions 
due  to  the  contraction  of  the  inner  layer  on  drying,  summit  marked  by  the  scar  of  the 
style,  and  the  base  either  with  a  short  stalk  or  stem-scar;  epicarp  and  sarcocarp  together 
forming  a  thin  coriaceous  shell  enclosing  a  hard  but  thin  endocarp,  winch  is  externally 
reddish-brown  and  somewhat  fibrous,  as  is  also  the  inner  layer  of  the  sarcocarp ;  inner 
layer  of  endocarp  smooth,  enclosing  a  hard,  ellipsoidal  or  ovoid,  somewhat  flattened, 
reddish-brown  seed. 

Odor  and  Taste. — Odor  pronounced,  aromatic;  taste  sweetish,  aromatic,  slightly 
acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  when  examined 
under  the  microscope  it  exhibits  larLre,  irregular  fragments ;  parenchyma  cells  of  sarco- 
carp containing  a  yellowish-brown  or  brownish-red,  amorphous  substance;  whitish  frag- 
ments of  endosperm;  the  walls  being  considerably  thickened  and  with  large  pores;  stone 
cells  occasional,  nearly  colorless,  more  or  less  tabular  or  irregular  in  shape,  about  0.125 
mm.  in  length,  walls  about  0.015  mm.  in  thickness,  and  with  numerous  simple  or  branch- 
ing pores. 

U.  S.  P.  Preparation. — Fluidextractum  Sabal. 
N.  F.  Preparation. — Tinctura  Sabal  et  Santali. 

Uses. — Sabal  contains  a  volatile  oil,  fixed  oil,  resin,  and  an  alkaloidal 
principle.  It  is  used  as  a  diuretic  and  tonic  in  closes  of  fifteen  to 
thirty  grains  (1  to  2  Gm.). 
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CIMICIFUGA.  U.S.     Cimicifuga 
[Cimicif. — Black  Cohosh    Black  Snakeroot    Macrotys] 

The  dried  rhizome  and  roots  of  Cimicifuga  racemosa  (Linn6)  Nuttall 
(Fam.  Ranunculaceas) ,  without  the  presence  or  admixture  of  more 
than  2  per  cent,  of  stems  or  foreign  matter. 

Official  Description. — Rhizome  horizontal,  more  or  less  branching,  from  2  to  12  cm. 
in  length,  and  from  1  to  2.5  cm.  in  thickness;  externally  dark  brown,  slightly  annulate 
from  circular  scars  of  bud  scale-leaves,  the  upper  surface  with  numerous  stout,  erect 
or  somewhat  curved  branches  terminated  by  deep,  cup-shaped  scars,  each  of  which 
usually  shows  a  distinct  radiate  structure;  inferior  and  lateral  portions  with  numerous 
root-scars  and  a  few  short  roots;  fracture  horny;  internally  whitish  and  mealy,  or  dark 
brown  and  waxy,  bark  thin,  wood  distinctly  radiate  and  of  about  the  same  thickness 
as  the  pith. 

Odor  and  Taste. — Odor  slight;  taste  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — Roots  somewhat  cylindrical  or  obtusely  quadrangu- 
lar, from  1  to  3  mm.  in  thickness,  externally  dark  brown,  longitudinally  wrinkled;  frac- 
ture short;  internally,  bark  dark  brown,  wood  yellowish,  4-  to  6-rayed. 

Under  the  microscope,  sections  of  the  rhizome  of  Cimicifuga  show  a  yellowish-brown 
suberized  epidermis,  a  cortex  made  up  of  about  30  layers  of  starch-bearing  parenchyma 
cells;  the  fibro-vascular  bundles  collateral,  the  xylem  consisting  of  trachea?  with  bor- 
dered pores,  and  resembling  tracheids  in  that  the  ends  are  rather  acute;  wood-fibers 
numerous,  thin-walled,  strongly  lignified  and  with  simple,  oblique  pores,  the  bundles 
separated  by  starch-bearing  parenchyma  strands  from  5  to  30  cells  wide;  pith  cells 
numerous,  resembling  those  of  the  cortex. 

Under  the  microscope,  sections  of  the  root  of  Cimicifuga  show  a  hairy  epidermis, 
which  becomes  suberized  in  older  roots;  the  cortex  shows  about  12  rows  of  starch-bearing 
parenchyma  cells;  endodermis  distinct;  fibro-vascular  bundles  4  to  6,  showing  in  older 
roots  as  separate  collateral  bundles. 

The  powder  is  light  to  dark  brown;  starch  grains  numerous,  single  or  compound, 
the  individual  grains  spherical  or  more  or  less  polygonal,  each  with  a  somewhat  central 
cleft,  from  0.003  to  0.015  mm.  in  diameter;  fragments  showing  trachea?  with  bordered 
pores  and  lignified  wood-fibers;  irregular,  yellowish-brown  fragments  of  suberized  epi- 
dermis made  up  of  more  or  less  tabular  cells,  sometimes  elongated  and  considerably 
thickened. 

Cimicifuga  yields  not  more  than  10  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Cimicifuga;;  Fluidextractum  Cimicifuga?. 
N.  F.  Preparations. — Elixir  Sodii  Salicylatis  Compositum  (from  Fluidextract) ; 
Syrupus  Cimicif uga>  Compositus  (from  Fluidextract) ;  Tinctura  Cimicifugae. 

Cimicifuga  contains  resin,  an  acrid  principle  (possibly  an  alkaloid), 
a  resinous  amorphous  body,  starch,  tannin,  gum,  etc. 

Uses. — It  is  used  as  a  sedative  and  alterative.  Dose,  fifteen  grains 
(1  Gm.). 


LACTUCARIUM.  U.S.     Lactucarium 
[Lactucar.] 

The  dried  milk-juice  of  Laciuca  virosa  (Fam.  Compositoe). 

Official  Description. — Usually  in  quarter  sections  of  hemisplieric.il  masses,  or  in  irregu- 
lar, angular  pieces;  externally  dull  reddish-  or  grayish-brown;  fracture  tough,  waxy; 
Internally  light  brown  <>r  yellowish,  somewhal  porous. 

Odor  and  Taste. — odor  distinctive,  opium-like;  taste  bitter. 

Solubility. —  Partly  soluble  in  alcohol  and  ether  and,  when  triturated  with  water,  it 
yields  a  turbid  mixture. 

Tests  for  Identity  and  Purity. — Starch. — Treat  Lactucarium  with  boiling  water  and 
filter;  the  filtrate  is  clear  while  hot;  on  oooling  it  becomes  turbid  but  clean  upon  the 
addition  of  ammonia  water  or  aloohol;  it  is  not  colored  blue  by  iodine  T.S. 

Tannin.  —  \n  alcoholic  solution  of  Lactucarium  cives  not  more  than  a  faint  green 
color  upon  the  addition  of  a  drop  of  ferric  chloride  T.S. 

The  powder  is  grayish-brown  to  dark  brown,  consisting  almost  entirely  of  irregular 
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fragments  without  any  cellular  structure;  when  mounted  in  hydrated  chloral  T.S.,  the 
fragments  become  clear,  showing  granular  fragments,  and  from  this  deposit  numerous 
rod-shaped  crystals  and  broad  monoclinic  prisms  as  well  as  aggregates  of  these,  all  of 
which  polarize  light. 

In  the  preparation  of  powdered  Lactucarium,  dry  the  crude  drug  at  a  temperature 
not  exceeding  70°  C.  (158°  F.). 

Lactucarium  contains  not  more  than  15  per  cent,  of  moisture,  and  yields  not  more 
than  10  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Syrupus  Lactucarii  (from  Tincture);  Tinctura  Lactu- 
carii. 

Lactucarium  is  a  complex  substance.  It  contains  a  bitter  resinous 
principle,  lactucin,  C11H12O3.H2O,  actucic  acid  (bitter  and  crystalline), 
lactucopicrin  (bitter  and  amorphous),  lactucerin  or  lactucon  in  large 
quantity,  nearly  60  per  cent,  (this  principle  is  inert  and  crystallizable), 
caoutchouc,  resin,  asparagin,  volatile  oil,  mucilage,  etc. 

Uses. — It  is  used  as  a  sedative,  in  doses  of  fifteen  grains  (1  Gm.). 


ABSINTHIUM.   N.  F.     Absinthium 
[Absinth. — Wormwood] 

The  dried  leaves  and  flowering  tops  of  Artemisia  Absinthium  Linne" 
(Fam.  Composites),  without  the  presence  of  more  than  5  per  cent,  of 
foreign  matter. 

Official  Description. — Stems  and  leaves  gray-green,  finely  6ilky-hairy  and  glandular 
throughout;  largest  leaves  reaching  10  or  12  cm.  in  length  and  of  nearly  equal  breadth, 
on  long  petioles,  two  to  three  times  pinnately  lobed  or  divided,  the  ultimate  segments 
oblong  or  obovate,  obtuse,  entirely  or  slight  toothed;  upper  leaves  becoming  shorter 
petioled,  small  and  narrower,  the  uppermost  being  only  about  2  cm.  in  length  and  resem- 
bling the  ultimate  segments  of  the  larger  ones;  heads  racemose-paniculate,  drooping  on 
short  peduncles,  greenish-yellow,  from  3  to  4  mm.  in  breadth,  round-ovoid,  the  outer 
bracts  linear-oblanceolate,  obtuse,  the  inner  broader  and  scarious-margined ;  receptacle 
hairy;  outer  flowers  sometimes  pistillate. 

Odor  and  Taste. — Odor  characteristic,  aromatic;  taste  very  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  brownish  to  yellowish-green 
and,  when  examined  under  the  microscope,  exhibits  numerous,  characteristic,  T-shaped, 
non-lignified  hairs,  consisting  of  a  short,  one-  to  four-celled  stalk  bearing  a  single 
apical  cell  attached  near  the  center  and  up  to  0.8  mm.  in  length  and  0.035  mm.  in  width. 
Many  of  the  hairs  are  more  or  less  collapsed,  twisted  or  broken;  glandular  hairs,  some 
with  one-  or  two-celled  stalk,  the  glandular  portions  consisting  of  from  four  to  eight 
secreting  cells  surrounded  by  a  membrane;  few  simple  hairs  from  the  flowers,  some  of 
which  are  very  long  and  up  to  0.0S5  mm.  in  width;  epidermal  fragments  with  elliptical 
stomata  the  latter  up  to  0.035  mm.  in  length;  fragments  of  mesophyll  and  palisade 
cells  containing  chloroplastids;  tracheae  mostly  spiral,  up  to  0.035  mm.  in  width;  few 
sclerenchymatous  fibers,  with  thick,  usually  lignified  walls  and  simple  pores,  up  to  0.02 
mm.  in  width;  pollen  grains  few,  somewhat  spherical  or  triangular  in  outline,  up  to 
0.03  mm.  in  diameter;  calcium  oxalate  crystals  in  rosette  aggregates  about  0.01  mm.  in 
diameter. 

Absinthium  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Vinum  Aurantii  Compositum. 

It  contains  1  per  cent,  or  more  of  a  volatile  oil,  bitter  and  disagree- 
able in  taste,  containing  ihvjone,  Ci0Hi6O,  phellandrene,  and  small 
amounts  of  other  constituents.  The  drug  also  contains  a  glucoside, 
absinthin,  Ci5H2o04. 

Uses. — Atonic;  atone  time  used  as  an  anthelmintic.     A  narcotic 
poison  in  over  doses.    Dose,  thirty  grains  (2  Gm.). 
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APOCYNUM.   N.  F.     Apocynum 

(U.S.P.  VIII) 

[Apocyn. — Canadian  Hemp] 

The  dried  rhizome  and  roots  of  Apocynum  cannabinum  Linn6  (Fam. 
Apocynacece) ,  without  the  presence  of  more  than  5  per  cent,  of  stems 
or  other  foreign  matter. 

Official  Description. — Cylindrical,  somewhat  branched,  of  varying  length,  from  3  to 
10  mm.  in  thickness;  externally  reddish-brown  to  grayish-brown,  longitudinally  wrinkled 
and  occasionally  with  transverse  fissures  having  vertical  sides  extending  through  the 
hark;  fracture  short;  internally,  bark  light  brown,  from  1.5  to  3  mm.  in  thickness,  wood 
faintly  radiate  and  with  large  trachea?,  a  small  pith  occurring  in  pieces  of  the  rhizome. 

Odor  and  Taste. — Almost  indorous;  taste  staichy,  afterwards  becoming  bitter  and 
somewhat  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope  sections  of  Apocynum  show 
numerous  laticiferous  vessels  in  both  the  bark  and  pith. 

The  stems  of  Apocynum  have  a  comparatively  thin  fibrous  bark,  a  light  brown  por- 
ous wood  and  a  large,  hollow  pith. 

The  powder  is  light  brown,  starch  grains  numerous,  from  0.003  to  0.015  mm.  in  diam- 
eter, spherical,  ellipsoidal,  ovate,  pyriform,  or  more  or  less  irregular,  sometimes  more 
or  less  altered,  swollen,  and  with  a  hyaline  central  cleft;  numerous  fragments  of  strongly 
lignified  wood  fibers,  associated  with  trachea?  mostly  having  bordered  pores,  occasion- 
ally with  spiral  thickenings;  fragments  of  cork  layer  few,  the  walls  being  of  a  reddish- 
brown  color;  an  occasional  fragment  with  laticiferous  tissues;  stone  cells  few  or  absent 
(Apocynum  androsaemifolium  Linn6). 

Apocynum  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Apocyni. 

Apocynum  contains  a  volatile  oil  and  a  resin,  but  the  chief  constitu- 
ents are  cynotoxin,  an  amaroid,  and  the  bitter  glucosides,  apocynin, 
apocynein,  also  bitter  extractive,  tannin,  etc. 

Uses. — It  is  used  as  an  emetic  and  antiperiodic.  Dose,  five  to 
twenty  grains  (0.32  to  1.3  Gm.). 

Caution. — It  has  been  stated  that  the  absorption  of  Apocynum  in 
the  gastro-intestinal  tract  is  uncertain  and  irregular.  To  avoid  an 
accumulation  of  the  drug  or  toxic  action,  the  physician  should  care- 
fully guard  the  dosage  and  determine  in  each  case  the  tolerance  of 
the  patient. 


ASCLEPIAS.   N.  F.     Asclepias 
[Asclep. — Pleurisy  Root] 

The  dried  roots  of  Asclepias  tuberosa  Linne"  (Fam.  Asclepiadacea?)' 
without  the  presence  of  more  than  5  per  cent,  of  foreign  matter. 

Official  Description. — Usually  out  or  broken  pieces,  of  variable  size,  of  an  irregularly 
fusiform  root,  which,  when  entire,  ia  from  10  to  20  em.  in  length  and  from  0.5  to  5  cm. 
iii  thickness;  occasionally  branched;  externally  pale  orange-brown,  becoming  grayish- 
brown,  annulate  above,  the  surface  roughened  by  numerous  fine  intersecting  grooves; 
bark  thin;  fracture  tough,  the  broken  surface  granular  and  white,  with  inconspicuous 
pale  yellow  wood  bundles  and  large  white  medullary  rays. 

Odor  and  Taste.     Odor  slight;  taste  bitterish  and  disagreeable,  somewhat  acrid. 

Tests  for  Identity  and  Purity. — The  powdered  drug  u  yellowish-brown  and,  when 
examined  with  the  microscope,  shows  numerous  simple  or  two-  to  four-compound  starch 
grains,  the  individual  grains  up  to  0.015  mm,  in  diameter,  somewhat  spherical  in  shape, 
or  truncate  and  often  with  a  cleft  at  center:  calcium  oxalate  crystals  in  rosette  aggregates 
up  to  0.01  mm.  in  diameter;  strongly  lignified  thick-walled  stone  cells  up  to  0.075mm. 


VOLATILE  OIL  WITH  EXTRACTIVE  PRODUCTS  1203 

in  diameter  and  with  simple  or  branching  pores;  tracheae  with  reticulate  markings,  occa- 
sionally bordered  pores;  spindle-shaped  sclerenchyma  fibers  few,  lignified  and  mostly 
with  simple  pores. 
Asclepias  yields  not  more  than  9  per  cent,  of  ash. 

It  contains  a  principle  asclepiadin,  an  amorphous  glucoside,  also 
asclepin,  and  a  volatile  oil. 

Uses. — It  is  used  as  a  diaphoretic,  emetic,  and  cathartic.  Dose, 
thirty  grains  (2  Gm.). 


BOLDO.   N.  F.     Boldo 
[Boldo  Leaves] 

The  leaves  of  Boldu  Boldus  (Molina)  Lyons  (Fam.  Monimiacece), 
without  the  presence  of  more  than  2  per  cent,  of  stems  or  other  foreign 
matter. 

Official  Description. — Broadly  ovate  or  oval,  from  3  to  7  cm.  in  length  and  from  1 
to  4  cm.  in  breadth,  the  base  varying  from  rounded  to  very  slightly  indented,  the  sum- 
mit rounded  or  slightly  notched,  the  margin  entire  and  sharply  revoJute;  thick,  cori- 
aceous, rigid  and  brittle;  from  pale-green  to  brownish-green,  papillose,  roughened  on 
both  surfaces,  the.  principal  veins  coarsely  reticulate,  impressed  above,  sharply  promi- 
nent underneath;  the  petiole  stout  and  rigid,  from  1  to  5  mm.  in  length,  reticulate. 

Odor  and  Taste. — Odor  peculiar;  when  crushed  very  strong,  disagreeable,  and  some- 
what like  that  of  oil  of  chenopodium;  taste  bitter,  warm  and  pungent,  camphoraceous 
and  slightly  tcrebinthinate. 

Tests  for  Identity  and  Purity. — Under  the  microscope  a  transverse  section  shows  a 
well-marked  hypodermis  from  which  develop  papilla-like  excrescences,  each  crowned 
with  a  group  of  radiating,  one-celled,  thick-walled  hairs;  on  the  lower  surface  stomata 
numerous  and  hairs  somewhat  smaller,  mesophyll  with  numerous  oil  secretion  cells. 

Boldo  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Boldi. 

It  contains  volatile  oil,  tannin,  and  aromatic  resinous  compounds. 
It  also  contains  a  small  amount  of  an  alkaloid  called  boldine. 

Uses. — A  nerve  sedative,  also  employed  as  a  tonic  and  hepatic 
stimulant.  Dose  eight  grains  (0.5  Gm.).  Boldine  is  used  as  a  local 
anaesthetic,  said  to  be  equal  to  cocaine. 


CALENDULA.   N.  F.     Calendula 
(U.S.P.  VIII) 

[Calend. — Marigold] 

The  dried  ligulate  florets  of  Calendida  officinalis  Linn  6  (Fam.  Com- 
positce),  without  the  presence  of  more  than  2  per  cent,  of  other  parts 
of  the  plant  or  other  foreign  matter. 

Official  Description. — Florets  from  15  to  25  mm.  in  length,  yellow-  or  orange-colored, 
one-  to  three-toothed,  four-  or  five-veined,  margin  nearly  entire,  the  short  hairy  tube 
occasionally  enclosing  the  remnants  of  a  filiform  style  and  bifid  stigma. 

Odor  and  Taste. — Odor  slight,  somewhat  heavy;  taste  alightly  bitter,  faintly  saline. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  yellow  to  orange-yellow, 
and,  when  examined  under  the  microscope,  exhibits  a  few  characteristic,  non-glandular 
hairs,  consisting  of  a  double  row  of  thin-walled,  more  or  less  collapsed  cells.  With  a  OXM- 
or  two-celled  summit,  and  up  to  about  0.8  mm.  in  length;  elongated  epidermal  cells 
with  thin,  somewhat  wavy  walls,   a  striated  surface,   and   containing  irregular  chromo- 

plasts  and  oil-like  globules,  the  tatter  coalescing  when  mounted  inhydrated  chloral  T.S.; 
pollen  grains,  more  or  less  spherical,  with  numerous  spinose  projections,  three-pored, 
and  up  to  0.04  mm.  in  diameter;  tracheae  about  0.00!)  mm.  in  width  with  spiral  and 
annular  markings;  prisms  or  rosette  aggregates  of  calcium  oxalate  from  0.002  to  0.004 
mm.  in  diameter. 

Calendula  yields  not  more  than  11  per  cent,  of  ash. 
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N.  F.  Preparations. — Fluidextractum  Calendulas;  Tinctura  Calendulas. 

Calendula  contains  a  small  quantity  of  a  volatile  oil,  a  bitter  prin- 
ciple, gum,  sugar,  etc.  Calendulin  is  not  the  active  principle,  having 
very  little  taste. 

Uses. — A  stimulant,  antispasmodic  and  emmenagogue.  Dose, 
fifteen  grains  (1  Gm.). 


CYPRIPEDIUM.   N.  F.      Cypripedium 

(U.S.P.  VIII) 

[Cypriped. — Lady  Slipper  Root] 

The  dried  rhizome  and  roots  of  Cypripedium  hirsutum  Miller,  Cypri- 
pedium pubescem  Willdenow,  or  of  Cypripedium  parviflorum  Salisbury 
(Fam.  Orchidaceoe) ,  without  the  presence  of  more  than  5  per  cent,  of 
other  parts  of  the  same  plants  or  other  foreign  matter. 

Official  Description. — Rhizome  of  horizontal  growth,  curved,  from  3  to  10  cm.  in 
length,  and  from  2  to  8  mm.  in  thickness,  orange-brown  to  dark-brown,  the  upper 
side  showing  numerous  circular,  cup-shaped  scars,  closely  covered  below  with  simple, 
wiry  roots,  varying  from  3  to  15  cm.  in  length;  fracture  of  rhizome  short,  white,  that 
of  roots  somewhat  fibrous. 

Odor  and  Taste. — Odor  distinct,  heavy;  taste  sweetish,  bitter,  and  somewhat  pungent, 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  yellowish-brown  and,  when 
examined  under  the  microscope,  exhibits  numerous  rounded  or  somewhat  angular, 
simple  and  compound  starch  grains  up  to  0.014  mm.  in  diameter;  calcium  oxalate  in 
raphides  up  to  0.065  mm.  in  length  and  occurring  isolated  or  in  bundles,  occasionally 
imbedded  in  a  mucilage-like  plasma;  tracheae  spiral,  scalariform,  or  with  simple  or 
bordered  pores;  a  few  tracheids;  sclerenchyma  fibers,  long,  thin-walled  and  lignified;  a 
few  non-lignified;  thick-walled  fibers;  fragments  of  epidermal  tissue  composed  of 
elongated  cells  with  reddish-brown  walls;  groups  of  thick-walled  parenchyma  cells 
with  numerous  simple  pores. 

Cypripedium  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Cypripedii. 

This  rhizome  contains  resins,  an  acid  principle,  volatile  oil,  tannin, 
starch,  etc.     Diluted  alcohol  extracts  its  virtues. 

Uses. — It  is  used  as  a  stimulant  and  diaphoretic.  Dose,  fifteen 
grains  (1  Gm.). 

DAMIANA.   N.  F.     Damiana 

[Turnera] 

The  leaves  of  Turnera  diffusa  Willdenow  or  of  Turnera  aphrodisiaca 
Ward  (Fam.  Turneraeece) ,  without  the  presence  of  more  than  10  per 
cent,  of  stems  and  other  parts  of  the  same  plants  or  other  foreign  matter. 

It  contains  a  volatile  oil,  an  amorphous  principle  damianin,  tannin, 
soft  resin,  etc. 

Official  Description. — Obovate  to  lanceolate,  from  10  to  25  mm.  in  length  and  from 
4  to  10  mm.  in  width,  shortly  petiolate,  obtuse  or  acute  :it   the  apex,  and  with  a  short, 

ouneate  base;  sharply  two-  to  ten-toothed  on  each  side;  the  veins  ascending,  generally 

Btrong,  straight  and  simple  and  running  to  the  .sinuses  of  the  teeth,  but  sometimes 
branched  and  sending  'he  branches  into  the  teeth;  the  upper  surface  smooth  and  pale 
green,  'he  lower  glabrous  or  with  a  few  hairs  on  the  ril>s  (Tumrra  aphrodiaiaca)  or  densely 
tomentOM  over  the  entire  surface  (Tumrra  diffusa).  Intermixed  with  the  leaves  are 
frequently  found  some  reddish  twigs,  the  young  tips  and  buds  of  which  are  grayish 
with  appreesed  pubescence  (Tumrra  aphmdisiara)  or  white  floccose  {Turnera  diffusa), 
also   flower  bllds,  yellowish   flowers,   and   globose  polls. 

Odor  and  Taste. — Odor  aromatic,  taste  characteristic,  aromatic  and  resinous. 
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Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  yellowish-green  and, 
when  examined  under  the  microscope,  exhibits  numerous  rough  simple  hairs,  up  to 
0.8  mm.  in  length  and  0.03  mm.  in  width  at  the  base,  with  a  narrow  lumen  usually 
distinct  at  the  base  only  and  with  heavy,  mostly  non-lignified  walls,  often  curved  near 
the  base  so  that  the  major  portion  of  the  hair  lies  nearly  parallel  to  the  surface  of  the 
stem  or  leaf;  fragments  of  the  epidermis  from  the  sterns  composed  of  somewhat  rec- 
tangular cells  up  to  about  0.07  mm.  in  length  and  about  one-half  as  broad,  with  square 
or  somewhat  pointed  ends,  with  few  broadly  elliptical  stomata  about  0.03  mm.  in  length; 
sub-epidermal  cells  from  the  stem  resembling  those  of  the  epidermis  in  shape  but  with 
lignified  walls;  tracheae,  spiral,  up  to  0.02  mm.  in  width,  with  bordered  pores  up  to 
about  0.035  mm.  in  width;  tracheids  from  stem  few;  strongly  lignified,  thick-walled 
sclerenchyma  cells  or  fibers  few;  lignified  pith-parenchyma  with  large  simple  pores; 
fragments  of  epidermal  cells  and  mesophyll  of  leaf;  the  former  with  somewhat  wavy, 
vertical  walls  and  associated  with  stomata  up  to  0.024  mm.  in  length;  numerous  crys- 
tals of  calcium  oxalate  in  rosette  aggregates  up  to  0.03  mm.  in  diameter  and  occasion- 
ally in  prisms;  starch  grains  few,  simple,  up  to  0.005  mm.  in  diameter. 

Damiana  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Damianae. 

Uses — A  stimulant  tonic,  used  as  a  beverage,  like  tea,  in  Mexico. 
It  has  been  recommended  as  an  aphrodisiac.  The  dose  is  thirty  grains 
(2  Gm.). 


EUPATORIUM.   N.  F.     Eupatorium 

(U.S.P.  VIII) 
[  Eupator. — Thoroughwort     Boneset] 

The  dried  leaves  and  flowering  tops  of  Eupatorium  perfoliatum  Linn6 
(Fam.  Composites). 

Official  Description. — Usually  more  or  less  broken;  leaves  opposite,  the  pair  united 
at  the  base,  from  8  to  20  cm.  in  length  and  from  1.5  to  5  cm.  in  breadth,  tapering  regu- 
larly from  near  the  base  to  an  acute  summit,  crenate-serrate,  rugosely  veined,  rough 
and  bright  green  above,  yellowish-gray-green,  tomentose  and  resinous-dotted  beneath; 
flower-heads  small,  numerous,  corymbed,  with  a  campanulate  involucre  of  lance-linear, 
imbricated  scales  and  with  from  ten  to  fifteen  tubular,  yellowish-white  florets  having 
a  bristly  pappus  in  a  single  row. 

Odor  and  Taste. — Odor  faintly  aromatic;  taste  strongly  bitter. 

Test  for  Purity. — Eupatorium  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Eupatorii. 

This  plant  contains  a  volatile  oil  and  resin,  eupatorin,  gum,  tannin, 
sugar,  etc.      Alcohol,  diluted  alcohol,  and  water  extract  its  virtues. 

Uses. — It  is  used  as  a  tonic  and  laxative.  Dose,  thirty  grains  (2 
Gm.). 


HELIANTHEMUM.   N.  F.      Helianthemum 

[  Mel  inn  th. — Rock-rose     Frost  weed] 

The  dried  herb  of  Helianthemum  canadense  (Linne)  Michaux  (Fam. 
Cistaceoz). 

It  contains  a  volatile  oil,  a  fixed  oil,  tannin,  and  an  alkaloidal 
principle. 

Official  Description. — Stems  mostly  less  than  5  cm.  in  length,  branched  above,  terete, 
frequently  reddish,  canescent,  the  slender  branches  mostly  erect;  leaves  very  .short 
petioled,  from  1  to  3  cm.  in  length,  and  from  l  to  8  nun.  in  width,  oblong  to  oUanoeo- 
late,  with  entire,  revolute  margins,  green  and  somewhat  rough  on  the  upper  surface, 
canescent  underneath;  flowers  of  two  kinds,  rarely  present  at  the  same  time,  the  early 
ones  mostly  solitary,  pedicelled,  with  bright  yellow  corolla,  from  2  to  3  cm.  in  breadth 
hairy  calyx,  about  thirty  stamens  and  a  single  three-carpelled  pistil,  producing  an  ovoid 
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capsule,  about  7  mm.  in  length;  later  flowers  apetalous,  clustered  in  the  leaf-axils,  nearly 
sessile,  having  but  four  stamens  and  producing  a  capsule  about  4  mm.  in  length. 
Odor  and  Taste. — Odor  slightly  aromatic;  taste  astringent  and  bitter. 

N.  F.  Preparation. — Fluidextractum  Helianthemi. 

Uses. — A  mild  aromatic  tonic  and  astringent.  Dose,  one  drachm 
(4  Gm.). 

INULA.  N.  F.     Inula 

[Elecampane] 

The  dried  rhizome  and  roots  of  Inula.  Helenium  Linne  (Fam.  Com- 
positce),  without  the  presence  of  more  than  5  per  cent,  of  its  stem  bases 
or  other  foreign  matter. 

It  contains  a  volatile  oil,  a  soft  acrid  resin,  and  a  number  of  other 
constituents  have  been  separated. 

Official  Description. — Rhizome  usually  split  into  longitudinal  or  more  or  less  oblique 
pieces  to  which  may  be  attached  one  or  more  of  the  roots;  up  to  8  cm.  in  length  and  4 
cm.  in  diameter;  externally  grayish-brown  to  dark  brown,  longitudinally  wrinkled  with 
occasional  buds  or  stem  scars  and  surmounted  at  the  crown  by  a  portion  of  the  over- 
ground stem;  inner  or  cut  surface  somewhat  concave,  the  edges  incurved  with  the  over- 
lapping bark,  yellowish-brown  to  grayish-brown,  longitudinally  striate  and  more  or 
less  fibrous  near  the  cambium  zone;  fracture  short  and  horny;  inner  surface  light  brown 
and  marked  by  numerous  circular  or  elliptical  oleoresinous  canals;  roots  cylindrical 
and  tapering,  frequently  curved  or  irregularly  curled,  up  to  13  cm.  in  length  and  1.5 
cm.  in  diameter. 

Odor  and  Taste. — Odor  aromatic;   taste  acrid,  bitter  and  pungent. 

Tests  for  Identity  and  Purity. — Transverse  sections  under  the  microscope  show  a 
corky  layer  of  from  four  to  seven  rows  of  broad  tabular  cells;  a  cortex  of  numerous 
parenchyma  cells  containing  inulin  in  irregular  or  fan-shaped  masses  and  a  number  of 
large;  intercellular,  oleoresinous  reservoirs  arranged  in  nearly  radial  rows  and  forming 
interrupted  circles;  woody  portion  consisting  chiefly  of  parenchyma,  a  number  of  tracheae 
with  simple  pores  or  reticulate  thickenings  and  associated  occasionally  with  a  few, 
strongly  lignified  wood  fibers,  and  oleoresinous  reservoirs  similar  to  those  occurring  in 
the  bark;  parenchyma  cells  in  the  pith  of  the  rhizome  large,  containing  less  inulin  than 
the  cells  of  the  wood  and  bark  and  separated  by  large  intercellular  spaces. 

The  powder  is  light  brown;  consisting  chiefly  of  fragments  of  parenchyma  containing 
inulin  and  small,  irregular,  separated  masses  of  inulin;  trachea?  with  simple  pores  and 
reticulate  thickenings  associated  occasionally  with  strongly  lignified  wood  fibers;  occa- 
sional reddish-brown  fragments  of  the  walls  of  the  oleoresinous  canals. 

Inula  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparations. — Pilulae  Antiperiodicae ;  Pilulae  Antiperiodicae  sine  Aloe; 
Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe. 

Uses. — A  diuretic,  diaphoretic  and  expectorant  in  doses  of  ten  to 
thirty  grains  (0.G5-2  Gm.) .    Externally  it  has  been  used  as  a  rubif acient. 


IRIS  VERSICOLOR.   N.  F      Blue  Flag 
[Iris  Vers.] 

The  dried  rhizome  of  Iris  versicolor  Linne"  (Fam.  Iridacea),  without 
the  presence  of  more  than  5  per  cent,  of  the  roots  and  leaf  bases. 

It  contains  volatile  oil,  an  acrid  resin,  tannin,  and  possibly  an 
alkaloid. 

Official  Description. — Rhizome  frequently  branched,  up  to  10  cm.  in  leneth  and  2 
em.  in  thickness,  usually  out  info  Longitudinal  pieces;  outer  surface  grayish-brown  to 
purplish-brown,  soinculi.it  annulate,  the  upper  surface  with  markings  <>f  leaf  banco,  the 
lower  with  numerous  root  soars  and  remnants;  fracture  short,  the  broken  surface  pale 
purplish-brown  ■•  i r i ■  1  exhibiting  a  central  stele  with  whitish  fibfo-vasoular  bundles  dis- 
tributed   throughout,   a  distinct  endodermis,   and   cortex. 
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Odor  and  Taste. — Odor  slight,  not  distinctive;  taste  acrid,  nauseous. 

Tests  for  Identity  and  Purity. — The  powder  is  light  purplish-brown  and,  when  exam- 
ined under  the  microscope,  exhibits  numerous  resin  cells  filled  with  yellow  to  brown  resin 
starch  grains  few,  or,  in  some  specimens,  abundant,  simple,  or  two-  to  four-corn  pound, 
the  simple  grains  being  spherical  or  elliptical,  up  to  0.022  mm.  in  diameter;  calcium  ox- 
alate in  prisms,  up  to  0.35  mm.  in  length;  trachea)  with  spiral  or  reticulate  markings 
or  with  bordered    pores;  sclerenchymatous  fibers  few,  lignified  and  with  oblique  pores. 

Blue  Flag  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Elixir  Corydalis  Compositum  (from  Fluidextract) ;  Fluid- 
extractum  Iridis  Versicoloris;  Fluidextract  um  Stillingia3  Compositum. 

Uses. — It  is  used  as  an  emetic,  diuretic  and  cathartic,  sometimes 
used  as  an  hepatic  stimulant. 


PARACOTO.   N.  F.     Paracoto 
[Paracot.] 

The  dried  bark  of  an  unidentified  tree  indigenous  to  Northern 
Bolivia. 

It  contains  a  volatile  oil,  a  volatile  alkaloid,  propylamine,  phenyl- 
coumarin,  piperonylic  acid  and  cotoin,  C14H12O4.  Cotoin  is  obtained  by 
extraction  with  ether  and  purified.    Dicotoin  is  an  impure  mixture. 

Official  Description. — In  quills,  or  fragments  of  quills,  of  indefinite  length,  usually 
from  3  to  6  cm.  in  breadth,  from  5  to  15  mm.  in  thickness;  of  a  deep  brown  color  through- 
out, the  outer  surface  nearly  smooth,  lightly,  transversely  fissured,  and  often  very  thinly 
scaly,  the  inner  surface  very  coarsely  striate;  hard  and  heavy,  but  splitting  and  break- 
ing readily,  the  fracture  mealy  in  the  outer  layer,  with  an  irregular  resinous  band, 
coarse  splintery  in  the  inner  layer,  with  large,  yellowish-brown  bast  fibers  and  stone  cells 
and  darker  resin  tissue. 

Odor  and  Taste. — Odor  strong  and  characteristic,  nutmeg-like;  taste  strongly  aro- 
matic and  pungent. 

Test  for  Identity  and  Purity. — Paracoto  yields  not  more  than  3  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Paracoto;  Tinctura  Paracoto. 

Uses. — An  intestinal  astringent  used  in  diarrhoea.  Dose,  five  grains 
(0.32  Gm.). 

PULSATILLA.  N.  F.     Pulsatilla 

[Pulsatil. — Pasqtje  Flower] 

The  dried  herb  of  Anemone  Pulsatilla  Linne\  Anemone  praterm's 
Linne,  or  of  Anemone  Ludoviciana  (Nuttall)  Heller  (Fam.  Ranuncu- 
laceoz),  without  the  presence  of  more  than  5  per  cent,  of  foreign  matter. 

It  contains  tannin,  and  an  acrid  volatile  oil  of  which  the  chief  con- 
stituent is  a  camphor  which  is  quickly  decomposed,  in  the  presence  of 
water,  into  anemonin,  Ci0H804,  and  isoanemonic  acid,  C15II14O7. 
These  are  both  crystalline. 

Official  Description. — Leaves  and  flowering  scapes  matted,  silky-villous;  basal  leaves 
with  petioles  up  to  30  em.  in  length,  the  latter  hollow,  often  purplish  in  color,  the  blades 
twice  or  thrice  deeply  three-  or  four-parted  or  pinnately  cleft,  the  lobes  linear  and  acute, 

the  base  of  the  petiole  more  hairy  than  above  and  frequently  attached  to  the  short  root- 
stock;  flowering  scapes  up  to  30  cm.  in  length,  solid  in  the  lower  portion  and  hollow  in 

the  upper  part,  with  sessile,  involucral  dissected  leaves  near  the  Bower,  occasionally 

with  remains  of  the  dull  purple  hairy  sepals  and  the  dense-woolly,  plumose-tailed  akenes. 

Odor  and  Taste. — Nearly  odorless;  taste  very  acrid. 

Tests  for  Identity  and  Purity. — The  powder,  when  examined  under  the  microscope, 
shows  numerous  simple,  thick-walled  hairs  up  to  2.6  mm.  in  length  and  up  to  0.02  nun. 
in  thickness;  tracheae  up  to  0.03  mm.  in  breadth  with  spiral  markings  or  with  simple  or 
bordered  pores;  fragments  of  epidermal  tissue  with  stomata,  the  latter  being  broadly 


1208  VOLATILE  OIL  WITH  EXTRACTIVE  PRODUCTS 

elliptical  and  up  to  0.05  mm.  in  length;  some  epidermal  cella  with  wavy  vertical  walls; 
calcium  oxalate  crystals  and  starch  grains  few  or  absent. 
Pulsatilla  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Pulsatilla?. 

Uses. — It  has  had  many  virtues  ascribed  to  it,  but  it  is  not  ex- 
tensively used.  It  is  said  to  be  a  diuretic,  diaphoretic,  expectorant 
and  sedative.     Dose,  five  grains  (0.32  Gm.). 


SENECIO.  N.  F.     Senecio 
[Life  Root] 

The  dried  overground  portions  of  Senecio  aureus  Linne"  (Fam.  Com- 
posites), gathered  when  flowering. 

It  contains  a  volatile  oil,  and  a  small  amount  of  a  bitter  principle. 
The  constituents  have  not  been  thoroughly  investigated. 

Official  Description. — Stems  from  3  to  6  dm.  in  length,  if  entire  bearing  a  basal  ro- 
sette of  leaves;  sparingly  clothed  with  successively  smaller  leaves  and  bearing  at  the 
summit  several  yellow  heads  in  a  loose  corymb,  white  floccose  when  young,  but  mostly 
glabrous  when  expanded,  radical  leaves  on  long,  slender  petioles,  mostly  of  rounded 
form  from  5  to  7  cm.  in  breadth,  the  base  often  cordate,  the  summit  rounded,  the  mar- 
gin crenate-dentate ;  stem-leaves  gradually  changing  from  the  shape  of  the  radical 
leaves  to  lyrately-pinnate,  then  pinnatified  and  sessile,  and  at  length  clasping,  oblong 
and  incised;  heads  slender  peduncled,  from  12  to  25  mm.  in  breadth,  the  lance-linear 
involucral  scales  in  about  two  series,  closely  appressed,  rays  about  ten,  bright-yellow, 
disk  flowers  very  numerous,  small,  bearing  a  glabrous  akene  and  a  white  pappus. 

Odor  and  Taste. — Odor  characteristically  aromatic;  taste  bitter,  slightly  astringent 
and  distinctly  acrid  and  pungent. 

Test  for  Identity  and  Purity. — Senecio  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Senecionis. 

Uses. — It  is  used  as  an  emmenagogue  and  diuretic;  dose,  one  drachm 
(4  Gm.). 


TRILLIUM.   N.  F.   Trillium 

[Trill.— Beth  Root] 

The  dried  rhizome  of  Trillium  erectum  Linne"  and  closely  allied  species 
of  Trillium  (Fam.  Liliaceoz). 

It  contains  a  small  amount  of  volatile  oil,  tannin,  and  a  principle 
similar  to  saponin. 

Official  Description. — Rhizome  oblique,  globular,  oblong  or  obconical,  truncate  below, 
terminated  by  a  small  bud  surrounded  by  a  sheath  of  scarious  leaf  bases,  annulated  by 
leaf  scars  and  fissured  by  stem  scars;  from  0.6  to  5  cm.  in  length  and  from  0.6  to  2.5 
cm.  in  width,  more  or  less  compressed  laterally,  rootlet  scars  in  several  concentric  rows 
on  the  under  side  in  the  upper  portions;  externally  yellowish  to  reddish-brown;  inter- 
nally of  a  pale  yellow;  fracture  somewhat  uneven  with  a  more  or  less  spongy  appear- 
ance. 

Odor  and  Taste. — Odor  distinct;  taste  bitter  and  acrid  with  a  sensation  of  warmth 
in  the  throat,  and  when  chewed  causing  an  increased  flow  of  saliva. 

Test  for  Identity  and  Purity. — Trillium  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Viburni  Opuli  Compositum  (from  Fluidcxtract) ; 
Fluidextractum  Trillii. 

Uses. — It  is  used  as  an  emmonagogue,  emetic,  and  stimulating 
expectorant.     Dose,  thirty  grains  (2  Gm.). 
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XANTHOXYLI  FRUCTUS.  N.  F.     Prickly  Ash  Berries 
[Xanthox.  Fruct.] 

The  dried  fruit  of  Xanlhoxylum  americanum  Miller  (Northern 
Prickly  Ash)  or  Xanthoxylum  Clava-Herculis  Linne"  (Southern  Prickly 
Ash)  (Fam.  Rutacece). 

The  constituents  aresimilar  to  those  found  in  the  bark  (see  page  1198). 

Official  Description. — Capsules  with  short  stalks  (X.  americanum)  or  without  stalk 
(X.  Clava-Herculis);  when  fresh,  ellipsoidal,  fleshy,  gray-brown,  when  dry,  dehiscent; 
carpels  two,  convex,  summit  short  pointed;  seeds  one  or  two,  oblong,  black,  shining, 
and  wrinkled  from  drying. 

Odor  and  Taste. — The  carpels  have  a  pungent,  warm,  aromatic  taste  and  on  chewing 
leave  a  tingling  sensation  on  the  tongue;  when  breathed  upon  they  emit  a  faintly  aro- 
matic odor  resembling  that  of  citral. 

Test  for  Identity  and  Purity. — Prickly  Ash  Berries  yield  not  more  than  7  per  cent, 
of  ash. 

N.  F.  Preparation. — Fluidextractum  Stillingiae  Compositum. 

Uses. — It  is  a  stimulant  tonic;  dose,  fifteen  grains  (1  Gm.). 


ZEA.  N  F.     Zea 

(U.S.P.  VIII) 

[Corn  Silk] 

The  fresh  styles  and  stigmas  of  Zea  Mays  Linne*  (Fam.  Graminece). 
It  contains  a  small  amount  of  volatile  oil,  also  a  fixed  oil,  resin,  and 
maizenic  acid,  with  sugar  and  gum. 

Official  Description. — In  slender  filaments  from  10  to  20  cm.  in  length,  and  about 
0.4  mm.  in  diameter;  of  a  light  green,  purplish-red,  yellow  or  light  brown  color;  stigmas 
bifid,  the  segments  very  slender,  frequently  unequal  and  from  0.4  to  3  mm.  in  length. 

Under  the  microscope,  the  styles  are  seen  to  consist  for  the  most  part  of  parenchyma 
and  two  parallel,  vascular  bundles  with  narrow,  spiral  or  annular  trachea?;  the  epider- 
mal cells  are  rectangular,  many  of  these  being  extended  into  multicellular  hairs,  the 
latter  being  from  0.2  to  0.8  mm.  in  length,  the  basal  portion  consisting  of  two  to  five 
united  cells,  the  upper  portion  being  usually  unicellular;  the  cells  of  the  hairs  are  rich 
in  cytoplasm  and  usually  contain  a  small,  spherical  nucleus;  the  purplish-red  styles 
contain  a  purplish-red  cell  cap. 

Impurities  and  Tests  for  Impurities. — Digest  a  small  portion  of  the  fresh  styles  and 
stigmas  in  diluted  alcohol  and  filter;  a  pale  purplish-red  solution  is  produced,  separ- 
ate portions  of  which,  on  the  addition  of  acids,  become  distinctly  purplish  or  yellowish- 
red;  on  the  addition  of  alkalies,  green;  on  the  addition  of  f<>rric  chloride  T.S.,  olive- 
green  changing  to  greenish-brown;  and  on  the  addition  of  an  aqueous  solution  of  alum, 
bluish  or  purplish,  the  color  being  quite  permanent. 

N.  F.  Preparation. — Fluidextractum  Zeae. 

Uses. — It  is  a  diuretic  and  mild  anodyne.  Preparations  of  the  fresh 
drug  are  more  active  than  when  made  from  the  dry  drug,  as  the  vola- 
tile principles  are  retained.     Dose,  one  to  two  drachms  (4-8  Gm.). 

Unofficial  Volatile   Oils  and    Drugs    Containing  Volatile  Oil,  Bitter    Principle,  and 

Extractive 

Achillea  A    perennial     herb    of    the    Family    Composilcr,     Achillea    mille- 

Yarrow  folium,  growing  in  America  and  Europe.     It  contains  achilleine 

Oleum  Achillea  A  blue  or  dark  green  volatile  oil.     The  yield  is  about  Vio  per 

Oil  of  Yarrow  cent. 

Anthemis  The  dried  flower  heads  of  Anthemis   nobilis   Linn£  (Fam.  Com- 

U.  8.  P.  VIII  positce),  collected  from  cultivated  plants.     It  contains  a  volatile 

oil  and  a  bitter  principle  called  Anthemic  acid.     It  is  used  aa  a 
tonic.     Dose,  thirty  grains  (2  Gm.) 
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Unofficial  Volatile  Oils  and  Drugs  Containing  Volatile  Oil,  Bitter  Principle,  and 
Extractive — Continued 


Arnicse  Radix 

Arnica  Root.    U.  S.  P.  1890 

Angustura 

Angustura  Bark 
Oil  of  Angustura,  C13H24O 
Apocynum  Androseemifolium 

Dogsbane 
Artemisia 

Mugwort 
Bela 

Bael 
Carthamus 

American  Saffron.    Safflower 
Chekan 

Cheken 


Clematis 

Virgin's  Bower 
Erigeron 

Erigeron 
Oleum  Erigerontis 

Oil  of  Erigeron  (Oil  of 
Fleabane)  U.  S.  P.  VIII 

Euphrasia 

Eyebright 
Genista 

Dyers'  Broom 
Geum 

Water  Avena 
Gnaphalium 

Life-Everlasting 
Hypericum 

St.  John's  Wort 
Parthenium 
.  Feverfew 
Phytolaccse  Fructus 

Poke  Berries.    U.  S.  P.  1890 

Primula 

Primrose 
Ranunculus 

Crowfoot 
Tanacetum 

Tansy.     U.  S.  P.  1890 
Teucrium 

Germander 
Tilia 

Linden  Flowerf 


The  rhizome  and  roots  of  Arnica  montana  Linn6  (Fam.  Com- 
posite). It  contains  1  per  cent,  of  volatile  oil,  a  bitter  prin- 
ciple  arnicin,  acrid  resin,  eto. 

The  bark  of  Galipta  cusparia,  from  the  mountains  near  the 
Orinoco  River 

The  yield  of  oil  is  about  }<i  per  cent. 

A  root  which  grows  in  New  England  and  Canada 

From  Artemisia  vulgaris.  It  contains  volatile  oil,  bitter  prin- 
ciple, etc. 

From  JEgle  marmelos,  grown  in  the  Himalaya  Mountains.  It 
contains  tannin,  bitter  principle,  and  volatile  oil 

Used  in  infusion.  Made  in  the  proportion  of  two  drachms  to 
a  pint  of  boiling  water 

The  leaves  of  Eugenia  chekan,  grown  in  Chili.  It  contains 
volatile  oil,  bitter  principle,  chekenon,  chekenin,  chekene- 
tin,  and  cheken-bitter.  Dose  of  the  fluidextract,  one  to  three 
fluidrachms  (4  to  12  mils) 

The  herb  from  different  species  of  Clematis 

The  leaves  and  tops  of  Erigeron  canadensis.  Diuretic,  tonic, 
astringent.     Dose,  in  substance,  one  drachm  (4  Gm.) 

From  the  fresh  flowering  herb  Erigeron  canadensis  Linne  (Fam. 
Composite) .  It  consists  chiefly  of  d-limonene  and  it  also  con- 
tains an  oxygenated  portion.  Used  as  an  haemostatic  in  uterine 
hemorrhage  in  a  fifteen  minim  (1  mil)  dose 

Euphrasia  officinalis,  indigenous  to  Europe 

The  young  branches  of  Genista  tinctoria,  indigenous  to  Asia 
and  Europe.    It  contains  a  yellowish-green  volatile  oil 

The  rhizome  of  Geum  rivale,  grown  in  America  and  Europe. 
It  contains  volatile  oil  and  bitter  principle 

From  different  species  of  Gnaphalium,  grown  in  North  America. 
It  contains  volatile  oil  and  bitter  principle 

From  Hypericum  perforatum,  grown  in  Europe.  It  contains 
hypericum  red,  volatile  oil,  etc. 

The  flowering  herb  of  Pyrethrum  parthenium,  growing  in  waste 
places  in  Europe.     It  contains  volatile  oil  and  bitter  principle 

The  fruit  of  Phytolacca  decandra  Linne  (Fam.  Phytolaccaccm). 
It  contains  coloring  matter,  sugar,  gum,  etc.  Used  as  an 
alterative 

From  Primula  officinalis,  indigenous  to  Europe  and  Asia.  It 
contains  a  volatile  oil  and  primulin 

From  Ranunculus  bulbosus,  found  in  North  America.  It  con- 
tains a  golden  yellow  volatile  oil  and  a  bitter  principle 

The  leaves  and  tops  of  Tanacetum  vulgare  Linne  (Fam.  Com- 
posite).    The  bitter  principle  is  tanacetin. 

From  Teucrium  Marum,  indigenous  to  Europe.  It  contains 
volatile  oil  and  bitter  principle 

From  Tilia  americana.  It  contains  volatile  oil,  bitter  prin- 
ciple, etc. 


QUESTIONS  ON  VOLATILE  OILS 

Pepper — (See  page  1177.)  Give  the  Latin  name.  What  is  its  synonym?  Give  the 
official  definition  and  description.     What  are  the  constituents? 

How  much  volatile  oil,  and  what  is  its  composition? 

What  is  its  principal  use? 

What  official  preparations  are  made  from  it? 

What  is  piperinc?    How  is  it  prepared? 

What  effect  is  produced  upon  it  by  alkalies  in  alcoholic  solution? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

\\  hat  are  its  properties,  and  upon  what  do  its  virtues  depend?    Tor  what  is  it  used? 

Cubeb — What  is  the  Latin  official  name? 

Give  the  official  definition  and  description. 

What  official  preparations  are  made  from  it? 

What  docs  it  contain'.'     Upon  what  do  its  virtues  depend? 

Is  cubebin  active'.'  What  effect  does  strong  sulphuric  acid  have  upon  cubebic  acid, 
Gubebio  resin,  and  cubebin? 

What  are  its  medicinal  properties  and  the  dose? 

Oil  of  cubeb  —What  is  the  Latin  name?    Give  the  1".  s.  p,  definition. 
Describe  odor,  taste,  chemical  reaction,  and  test  for  identity. 
What  are  the  constituents  of  this  oil? 
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What  is  sometimes  deposited  upon  standing? 

What  are  tl>e  medicinal  properties  of  the  oil  and  the  dose? 

Capsicum — What  is  its  synonym?    What  is  capsicum? 

Give  the  official  description. 

What  are  its  principal  constituents? 

What  are  the  properties  of  capsaicin? 

What  are  the  medicinal  properties  of  capsicum?  and  the  dose? 

What  official  preparations  are  made  from  it? 

Copaiba — What  are  its  synonyms?    What  is  copaiba? 

What  is  its  source?    What  are  its  constituents? 

What  is  the  composition  of  copaivic  acid? 

How  may  it  be  obtained  pure? 

Oil  of  copaiba — How  is  it  obtained?    What  is  its  specific  gravity? 

Describe  odor,  taste,  and  test  for  identity. 

Of  what  does  it  consist?    What  is  the  dose? 

Give  description  and  specific  gravity. 

Describe  appearance,  odor,  taste,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — Gurjun  balsam,  paraffin  oils; 

fatty  oils;  African  copaiba. 
For  what  is  copaiba  used  medicinally?    Name  the  N.  F.  preparations. 
What  is  the  dose? 

Mass  of  copaiba — Give  the  Latin  title  and  synonym. 
How  is  it  made?    What  are  the  uses  and  dose? 
Sandal  wood — What  is  the  synonym? 
Give  the  N.  F.  definition  and  description. 
What  is  its  chief  constituent? 
Name  its  N.  F.  preparation  and  uses. 
Oil  of  santal — What  are  its  synonyms?    What  percentage  of  alcohols,  calculated  as 

santalol,  should  it  contain?    How  is  it  obtained?    What  other  constituent  is 

present? 
What  is  its  specific  gravity?   •  Describe  appearance,  odor,  taste,  chemical  reaction, 

and  solubility. 
Describe  the  assay  for  santalol.    For  what  is  oil  of  santol  used  medicinally? 
What  is  the  dose? 
Buchu — What  is  its  source? 

Give  the  official  description.    How  does  "short  buchu"  differ  from"  long  buchu"? 
What  are  its  constituents,  and  to  what  does  it  owe  its  valuable  properties? 
What  stearopten  does  it  contain,  and  how  is  this  acted  upon  by  ferric  chloride? 
What  are  its  medicinal  properties  and  dose?    Name  the  official  preparation. 
Serpentaria — What  is  its  synonym?    What  is  the  official  definition? 
What  are  its  constituents?    How  may  its  virtues  be  extracted? 
Into  what  official  preparations  does  it  enter?    What  are  its  medicinal  uses  and  the 

dose? 
Hops — What  is  the  Latin  name?    What  are  hops?    Give  the  official  description. 
To  what  do  they  owe  their  virtues?    Name  the  N.  F.  preparations. 
Lupulin — What  is  the  Latin  name?    What  is  lupulin?    Give  theofficial  description. 
What  are  the  constituents  of  lupulin? 
What  change  takes  place  in  the  volatile  oil  on  exposure? 
What  is  the  bitter  principle  and  its  chemical  composition? 
What  are  the  best  solvents  for  lupulin?     Name  the  N.  F.  preparations.     What 

are  its  uses  and  dose? 
Cannabis — What  is  the  Latin  name?    What  are  its  synonyms? 
What  is  its  definition  and  description?    What  is  the  biological  standard  required  by 

the  U.  S.  P.  IX?    How  is  this  carried  out?    What  are  its  constituents?    What 

is  its  best  solvent? 
What  arc  its  medicinal  properties  and  the  dose?    What  are  its  official  preparations? 
Valerian — Give  the  official  definition  and  description.    What  are  its  constituents? 
What  are  good  solvents  for  its  active  principle? 
For  what  is  it  used?    What  arc  its  official  preparations? 
Viburnum  prunifolium — What  are  its  synonyms?    What  is  its  source?    What  part 

of  the  plant  is  used?    Describe  its  appearance,  odor,  and  taste. 
What  are  its  constituents? 

What  is  the  best  solvent  for  its  active  principles? 
What  are  its  properties  and  uses?    Name  the  official  preparation. 
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Viburnum  opulus — What  is  the  synonym? 

Give  the  official  definition  and  description.     What  bark  has  often  been  sold  for  this 

drug? 
What  are  its  uses  and  the  dose?    Name  the  official  preparation. 
Oil  of  chenopodium — What  is  its  synonym? 
What  is  the  source  of  oil  of  chenopodium? 
Describe  odor  and  taste. 

Of  what  does  it  consist?    For  what  and  how  is  it  used? 
Oil  of  juniper — What  are  the  synonyms?    What  is  the  official  definition? 
Describe  odor,  taste,  and  chemical  reaction. 
What  is  its  chemical  composition? 
What  are  its  medicinal  properties? 
What  are  its  official  preparations? 
Aralia — What  are  its  synonyms? 
Give  the  official  definition  and  description. 
What  are  the  constituents?    Give  medicinal  uses  and  dose? 
Canella — Give  the  N.  F.  definition.    Describe  its  appearance,  odor,  and  taste. 
Name  its  official  preparation.    Give  uses  and  dose. 
Cascarilla — What  are  its  synonyms?     What  constituents  are  present? 
Describe  its  appearance,  odor,  and  taste. 
What  N.  F.  does  it  enter?    Give  uses  and  dose. 
Galangal — Give  the  N.  F.  definition  and  description. 
What  are  its  constituents? 
Into  what  preparation  does  it  enter? 
Give  uses  and  dose. 

Orris — What  is  its  Latin  title  and  synonym? 
Give  the  N.  F.  definition  and  description. 
What  are  its  important  constituents? 
What  are  its  uses. 

Juniper  berries — Give  the  N.  F.  definition  and  description. 
What  constituents  are  present? 
Name  its  N.  F.  preparations. 
What  are  its  uses  and  the  dose? 

Matico — Give  definition  and  description.     What  are  its  constituents? 
Name  its  N.  F.  preparation.    What  are  its  uses  and  the  dose? 
Bayberry  bark — Give  the  N.  F.  definition  and  description. 
What  constituents  are  present?    What  are  its  uses  and  the  dose? 
Pimpinella — Give  the  synonym,  definition  and  description. 
Name  the  important  constituents. 

What  preparation  is  official?    What  are  its  uses  and  the  dose? 
Balsam  poplar  buds — What  is  the  synonym?     Give  definition  and  description. 
What  are  its  roust ituents?    Give  uses  and  dose. 
Sambucua — What  is  its  synonym?    Give  definition  and  description. 
What  are  its  constituents  and  uses? 
Thuja — What  is  its  synonym? 
Give  official  definition  and  description. 
What  are  the  chief  constituents?    Give  uses  and  dose. 
Arnica — What  is  its  synonym? 

Give  the  official  definition  and  description.    What  do  these  flowers  contain? 
What  is  the  bitter  principle?    What  are  good  solvents? 
What  are  its  official  preparations? 

Matricaria—  What  are  its  synonyms?     What  is  its  source?      Give  the  official  de- 
scription. 
What  are  its  constituents?    What  is  the  name  of  the  bitter  principle? 
What  are  its  medicinal  uses  and  the  dose? 
Grindelia  —What  is  its  definition  and  official  description? 
What  docs  it  contain? 

Wh.it  ig  its  official  preparation?     Give  its  uses  and  the  dose. 
Eriodictyon — W  bat  are  its  common  oames? 
Give  the  official  definition  and  description? 
What,  are  its  official  preparations? 
Name  the  most  important  constituents. 
Wh:it  are  its  uses  and  the  dose? 

Mezereum     \\  hat  ia  its  synonym,  definition,  and  description? 
U  bat  does  it  contain?    What  is  its  best  solvent? 
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How  is  it  generally  used  medicinally?    What  is  the  dose? 

What  is  its  official  preparation? 

Aspidium — What  is  its  synonym?    What  is  its  definition  and  description? 

What  should  be  the  color  of  the  rhizome,  internally?    What  should  be  the  color  of 
the  powdered  drug? 

What  are  its  constituents?    For  what  is  it  used? 

What  part  of  the  rhizome  is  active?    What  is  its  official  preparation? 

Stillingia — What  is  its  synonym?    What  is  the  official  definition  and  description? 
What  does  it  contain? 

What  is  the  dose?    What  are  its  official  preparations? 

Pyrethrum — What  is  its  synonym?     What  is  the  official  definition  and  descrip- 
tion? 

What  does  it  contain?    What  is  the  dose?    What  is  the  official  preparation? 

Xanthoxylum — What  is  its  synonym?    What  is  the  official  definition  and  descrip- 
tion? 

What  are  the  distinguishing  characteristics  of  the  Northern  and  Southern  prickly 
ash? 

What  are  its  constituents,  and  to  what  does  it  owe  its  virtues? 

What  is  the  dose?    What  are  the  official  preparations? 

Sabal — What  is  its  synonym?     Give  the  official  definition  and  description.    What 
are  its  constituents? 

Give  its  medicinal  uses  and  dose? 

Cimicifuga — What  are  its  synonyms?    What  is  its  definition?    What  is  the  official 
description? 

What  does  it  contain?    What  is  the  dose?    What  are  the  official  preparations? 

Lactucarium — Give  the  official  definition  and  description. 
What  are  its  constituents?    Name  its  official  preparations. 
Give  the  use  and  dose? 
Absinthium — What  is  the  synonym? 
Give  its  constituents.    What  is  the  official  description? 
In  what  preparation  is  it  an  ingredient? 
Give  its  uses  and  dose. 

Apocynum — What  is  the  synonym?    What  is  the  official  definition  and  descrip- 
tion? 
What  does  it  contain?     What  is  the  dose?    What  precaution  is  necessary  in  ad- 
ministering it? 
Asclepias — What  is  the  synonym? 
Give  the  official  definition  and  description. 
What  are  its  constituents?     Give  uses  and  dose. 
Boldo — What  is  its  synonym? 
Give  the  official  definition  and  description. 
What  are  its  constituents? 
Give  uses  and  dose. 
Calendula — What  is  its  synonym? 
Give  the  official  definition  and  description. 
What  are  its  constituents?     Give  uses  and  dose. 
Cypripedium — What  is  the  synonym? 
Give  the  definition  and  description. 
What  are  its  constituents? 
Give  uses  and  dose. 
Damiana — What  is  its  synonym? 
Give  the  official  definition  and  description. 
What  are  its  constituents  and  N.  F.  preparation? 
Give  uses  and  dose. 

Eupatorium — What  are  the  synonyms? 
Give  definition  and  description. 
What  are  the  constituents? 
Give  uses  and  dose. 

Helianthemum — What  are  its  synonyms? 
Give  the  official  definition  and  description. 
What  are  its  constituents? 
What  is  its  preparation? 
Give  uses  and  dose. 
Inula — What  is  the  synonym? 
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Give  N.  F.  definition  and  description. 

What  are  the  constituents?    Name  the  N.  F.  preparations. 

Give  uses  and  dose. 

Blue  flag — Give  the  official  definition  and  description. 

What  are  its  constituents? 

Name  the  N.  F.  preparations.    Give  uses  and  dose. 

Paracoto — Give  definition  and  description. 

What  are  its  constituents? 

Name  its  official  preparations.    Give  use  and  dose. 

Pulsatilla — What  is  the  synonym? 

Give  the  official  definition  and  description. 

What  are  its  constituents?    What  preparation  is  official?    Give  uses  and  dose. 

Senecio — What  is  the  synonym? 

Give  the  official  definition  and  description. 

What  are  its  constituents?    Name  its  official  preparation. 

Give  uses  and  dose. 

Trillium — What  is  the  synonym? 

Give  official  definition  and  description. 

What  are  the  constituents?    Name  its  N.  F.  preparations. 

What  are  its  uses  and  the  dose? 

Prickly  ash  berries — What  are  its  sources? 

Give  the  N.  F.  description. 

What  preparation  does  it  enter? 

Give  uses  and  dose. 

Zea — What  is  the  synonym?    Give  the  N.  F.  definition  and  description. 

Why  is  the  fresh  drug  required? 

What  are  its  uses  and  the  dose? 


CHAPTER  LVII 
RESINS,  OLEORESINS,  GUM  RESINS,  AND  BALSAMS 

Resins  are  natural  or  induced  solid  or  semi-solid  exudations  from 
plants,  characterized  by  being  insoluble  in  water,  mostly  soluble  in 
alcohol,  uncrystallizable,  and  softening  or  melting  at  a  moderate  heat. 
They  are  usually  the  oxidized  terpenes  of  plants,  and,  owing  to  their 
insolubility  in  water,  have  little  taste;  they  are,  chemically,  mixed 
products;  some  of  them  are  acids,  and  combine  with  alkalies,  forming 
soaps,  as  in  the  case  of  common  rosin. 

Resins,  when  pure,  are  usually  transparent;  when  they  contain 
water,  they  are  opaque,  and  no  longer  hard  and  brittle. 

Natural  oleoresins  are  mixtures  of  oils  and  resin,  generally  obtained 
by  incising  the  trunks  of  the  trees  in  which  they  are  found,  as  tur- 
pentine, copaiba,  etc. 

Gum  resins  are  natural  mixtures  of  gum  and  resin,  usually  obtained 
as  exudations  from  plants,  as  myrrh,  asafetida,  etc. 

Balsams  are  resinous  substances  which  contain  benzoic,  cinnamic,  or 
an  analogous  acid,  as  balsam  of  tolu,  balsam  of  Peru,  etc. 

The  official  resins,  oleoresins,  gum-resins,  and  balsams  will  now  be 
considered,  followed  by  a  condensed  table  of  unofficial  allied  products. 


OLEUM  TEREBINTHIN/E.  U.S.     Oil  of  Turpentine 
[01.  Tereb. — Turpentine  Oil     "Spirits  of  Turpentine"] 

The  volatile  oil  distilled  with  water  from  the  concrete  oleoresin 
obtained  from  Pinus  palustris  Miller  or  from  other  species  of  Pinus 
(Fam.  Pinacece).    Preserve  it  in  well-closed  containers. 

This  important  oil  has  the  composition  Ci0H16,  and,  as  has  been 
already  stated,  is  the  type  of  the  terpenes.  It  is  used  as  a  solvent  in 
pharmacy. 

Official  Description. — A  colorless  liquid. 

Odor  and  Taste. — Characteristic  odor  and  taste,  both  of  which  become  stronger  and 
lees  pbasant  on  aging  or  exposure  to  the  air. 

Solubility. — Soluble  in  5  volumes  of  alcohol. 

Specific  Gravity.— 0.860  to  0.870  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Optical  rotation  variable. 

Distil  200  mils  of  the  Oil,  at  the  rate  of  two  drops  per  second,  from  a  300  mil  globe 
flask,  having  the  side  tube  8  cm.  above  the  bulb.  Ninety  per  cent,  of  the  Oil  distils 
between  154°  and  170°  C.  (309.2°  and  338°  F.),  the  temperature  being  road  with  the 
mercury  column  of  the  thermometer  immersed  in  the  vapor. 

Five  mils  of  the  Oil,  shaken  with  an  equal  volume  of  potassium  hydroxide  T.S.,  does 
not  become  darker  than  a  light  straw  yellow  after  standing  twenty-four  hours. 

Five  mils  of  the  Oil,  evaporated  in  a  small  dish  on  a  water  bath,  leaves  not  more  than 
0.1  Gm.  of  residue. 

Fixed  Oils. — Three  drops  of  the  Oil,  placed  on  unsized,  white  paper,  and  exposed  to 
the  air,  evaporates  entirely  without  leaving  a  permanent  stain. 

Five  mils  of  the  Oil  shaken  vigorously  with  an  equal  volume  of  hydrochloric  acid 
in  a  test  tube,  and  allowed  to  stand  for  a  few  minutes,  does  not  produce  a  brownish  or 
greenish  color. 

Mineral  Oil. — Into  a  flask  of  from  35  to  50  mils  capacity,  having  a  long  graduated 
neck  (cassia  flask),  and  containing  25  mils  of  fuming  .sulphuric  acid,  introduce  very 
slowly,  drop  by  drop,  with  oonstanl  shaking  5  mils  of  Oil  of  Turpentine,  keeping  the 
temperature  just  below  65°  C.  (14(J°  F.)  by  immersion  in  cold  water  during  the  addi- 
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tion  of  the  oil,  and  for  five  minutes  thereafter,  in  the  meantime  frequently  agitating 
the  mixture  cautiously  but  vigorously.  Then  cool,  and  add  sulphuric  acid  until  the 
flask  is  filled  to  the  upper  graduation  on  the  neck.  The  clear,  reddish,  viscous  layer, 
which  forms  after  the  dark  mass  has  settled  for  two  hours,  does  not  exceed  1  per  cent, 
of  the  volume  of  Oil  taken.  A  larger  layer  of  colorless  liquid  with  a  refractive  index 
of  less  than  1.5  at  20°  C.  (08°  F.)  shows  the  presence  of  mineral  oil. 

(  aution. — The  addition  of  the  Oil  of  Turpentine  to  the  fuming  sulphuric  acid,  drop 
by  drop,  is  necessary  because  of  the  violence  of  the  reaction. 

U.  S.  P.  Preparations. — Ceratum  Cantharidis;  Linimentum  Terebinthinae; 
Oleum  Terebinthinic  Rectificatum. 

N.  F.  Preparations. — Linimentum  Opii  Compositum;  Linimentum  Terebinthinae 
Aceticum;  Linimentum  Tiglii  Compositum;  Petroxolinum  Sulphuratum  Com- 
positum. 

Uses. — Oil  of  turpentine  is  used  externally  in  liniments  as  a  stimu- 
lant and  counter-irritant.  The  rectified  oil  of  turpentine  should  be 
used  internally. 

OLEUM  TEREBINTHIN/E  RECTIFICATUM.  U.  S.     Rectified  Oil  of 

Turpentine 

[01.  Tereb.   Rect. — Rectified  Turpentine  Oil] 

•Oil  of  Turpentine,  a  convenient  quantity. 

Solution  of  Sodium  Hydroxide,  a  sufficient  quantity. 

Shake  the  oil  of  turpentine  thoroughly  with  an  equal  volume  of  solu- 
tion of  sodium  hydroxide  and  introduce  the  mixture  into  a  still  con- 
nected with  a  well-cooled  condenser.  Recover  about  three-fourths  of 
the  oil  by  distillation,  separate  the  clear  oil  from  the  water,  dry  it  by 
shaking  with  anhydrous  calcium  chloride,  filter  and  preserve  the 
product  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place. 

Rectified  Oil  of  Turpentine  is  to  be  dispensed  when  oil  of  turpentine 
is  required  for  internal  use. 

Official  Description. — A  colorless  liquid  which  conforms  to  the  properties  and  tests 
under  Oleum  Terebinthinae,  specific  gravity  excepted. 

Specific  Gravity.— 0.S56  to  0.865  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Evaporate  5  mils  of  the  Oil  rapidly  in  a  tared  dish 
on  a  water  bath,  not  more  than  0.015  Gm.  of  residue  remains. 

LI.  S.  P.  Preparation. — Emulsum  Olei  Terebinthinae. 

Uses. — It  is  used  as  a  stimulant,  diuretic,  and  anthelmintic,  and  may 
be  given  in  the  dose  of  fifteen  minims  (1  mil).  The  object  of  this 
preparation  is  merely  to  provide  a  purer  form  of  oil  for  internal  use. 

TEREBENUM.  U.S.     Terebene 
[Tereben.] 

A  liquid  consisting  of  dipentene  and  other  hydrocarbons,  obtained 
by  the  action  of  concentrated  sulphuric  acid  on  oil  of  turpentine. 
Preserve  it  in  well-closed  containers,  protected  from  light. 

Official  Description. —A  colorless,  thin  liquid. 

Odor  and  Taste. —A  rather  agreeable,  thyme-like  odor,  and  an  aromatic,  somewhat 
terebinthinate  taste. 

Solubility.  Ons  mi]  <>f  Terebene  dissolves  in  S  mils  of  alcohol  at  25°  C.  (77°  F.), 
■lightly  soluble  in  water. 

Specific  Gravity.     0.860  to  0.866  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. —On  exposure  to  light  and  air  Terebene  gradually 
becomes  resinified,  and  acquires  an  acid  reaction, 

If  boils  between  160°  and  172°  C.  (820°  and  341.6°  P.). 

Unaltered  Oil  of  Turpenliru  Terebene  does  no1  redden  blue  litmus  paper  which 
bai  been  moistened  witn  alcohol.  Its  optical  rotation  does  not  exceed  +0.3°  in  a  100 
mm.  tube  at  -'5°  C.  (77°  P.). 
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Rosin. — After  the  determination  of  the  boiling  point,  transfer  the  residue  remain- 
ing in  the  distilling  flask  to  a  dish,  by  means  of  ether,  and  evaporate  the  liquid  on 
a  water  bath;  any  residue  remaining  does  not  exceed  1  percent,  of  the  original  weight 
of  Terebene  taken. 

Uses. — Terebene  is  a  valuable  stimulating  expectorant,  given  in 
capsules  or  emulsion  in  doses  of  four  to  sixty  minims  (0.25  to  4  mils) 
during  the  day. 

TERPINI    HYDRAS.  U  S.    Terpin  Hydrate 
[Terpin.   Hyd.] 

The  hydrate  [C10H18(OH)2+H2O  =  190.18]  of  the  dihydric  alcohol 
terpin.    Preserve  it  in  well-closed  containers,  in  a  cool  place. 

Terpin  hydrate  is  made  by  acting  on  a  mixture  of  oil  of  turpentine 
and  alcohol  with  nitric  acid;  after  standing  three  or  four  days  the 
crystals  which  form  are  purified  by  recrystallization. 

Official  Description. — Terpin  Hydrate  occurs  as  colorless,  lustrous,  rhombic  prisms. 
Efflorescent  in  dry  air. 

Odor  and  Taste. — Nearly  odorless,  and  having  a  slightly  aromatic  and  somewhat 
bitter  taste. 

Solubility. — One  Gm.  of  Terpin  Hydrate  dissolves  in  about  200  mils  of  water,  13  mils 
of  alcohol,  135  mils  of  chloroform  and  in  140  mils  of  ether  at  25°  C.  (77°  F.) ;  also  in 
about  34  mils  of  boiling  water,  3  mils  of  boiling  alcohol,  and  in  about  1  mil  of  boiling 

Tests  for  Identity  and  Purity. — Heated  slowly  to  about  100°C.  (212°  F.),  it  sublimes 
in  fine  needles.  When  quickly  heated,  it  melts  between  115°  C.  and  117°  C.  (239°  and 
242.6°  F.)  with  the  loss  of  water.  It  also  loses  its  water  of  crystallization  slowly  over 
sulphuric  acid. 

Add  a  few  drops  of  sulphuric  acid  to  a  hot  aqueous  solution  of  Terpin  Hydrate;  the 
liquid  becomes  turbid  and  develops  a  strongly  aromatic  odor. 

Incinerate  about  2  Gm.  of  Terpin  Hydrate;  not  more  than  0.05  per  cent,  of  ash  re- 
mains. 

Terpin  Hydrate  has  no  odor  of  turpentine,  and  its  saturated,  hot,  aqueous  solution 
is  not  acid  to  litmus. 

N.  F.  Preparations. — Elixir  Terpini  Hydratis;  Elixir  Terpini  Hydratis  et  Dia- 
cetylmorphina;  Elixir  Terpini  Hydratis  et  Codeinae. 

Uses. — Terpin  hydrate  is  used  in  bronchitis,  in  doses  of  two  or 
three  grains  (0.13  to  0.2  Gm.). 

RESINA.  U.S.     Rosin 
[Resin. — Colophony] 

The  residue  left  after  distilling  the  volatile  oil  from  the  concrete 
oleoresin  obtained  from  Pinus  palustris  Miller  and  from  other  species 
of  Pinus  (Fam.  Pinacece). 

Official  Description. — It  occurs  in  sharp,  angular,  translucent,  amber-colored  frag- 
ments, frequently  covered  with  a  yellow  dust,  brittle  at  the  ordinary  temperature; 
fracture  shiny   and  shallow-conchoidal. 

Odor,  Taste,  and  Reaction. — Odor  and  taste  slightly  terebinthinate.  Its  alcoholic 
solution  is  acid  to  litmus. 

Solubility. — Freely  soluble  in  alcohol,  ether,  benzene,  glacial  acetic  acid,  or  fixed  or 
volatile  oils,  it  is  also  dissolved  by  diluted  solutions  of  the  fixed  alk:ili  hydroxides. 

Specific  Oravity.— 1.07  to  1.09  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  is  easily  fusible  and  burns  with  a  dense  yellowish 
smoke.    Incinerate  about  2  Gm.  of  Rosin;  not  more  than  0.05  per  cent,  of  ash  remains. 

The  acid  number  of  Rosin  is  not  less  than  150  (see  U.  S.  P.,  Test  No.  10,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Ccratum  Cantharidis;  Ceratum  Resina?;  Emplastrum 
Resinai;  Linimentum  Tercbinthimr  (from  Rosin  Cerate). 

Uses. — It  is  used  to  give  adhesiveness  to  plasters,  and  also  in  cerates 
and  ointments. 
77 
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TEREBINTHINA.  N.  F.     Turpentine 

(U.S.P.  VIII) 
[Terebinth.] 

A  concrete  oleoresin  obtained  from  Pinus  palustris  Miller  and  from 
other  species  of  Pinus  (Fam.  Pinaceaz). 

White  turpentine  contains  abietic  anhydride,  which  may  be  con- 
verted into  abietic  acid,  C44H6405,  a  bitter  principle,  and  25  per  cent, 
of  volatile  oil. 

Official  Description. — Turpentine  occurs  in  yellowish,  opaque  masses,  lighter  inter- 
nally, sticky  and  more  or  less  glossy,  brittle  in  the  cold. 

Odor,  Taste,  and  Reaction. — Odor  and  taste  characteristic.  Its  alcoholic  solution  is 
acid  to  litmus. 

Solubility. — Freely  soluble  in  alcohol,  ether,  chloroform,  or  glacial  acetic  acid. 

Tests  for  Identity  and  Purity. — Mechanical  Impurities. — Dissolve  about  1  Gm.  of 
Turpentine,  accurately  weighed,  in  25  mils  of  alcohol  and  collect  the  insoluble  residue, 
if  any,  on  a  filter  which  has  been  dried  at  100°  C.  (212°  F.)  and  weighed.  Then  wash 
the  residue  and  filter  with  about  25  mils  of  alcohol  and  dry  at  100°  C.  (212°  F.).  The 
weight  of  the  residue  does  not  exceed  2  per  cent. 

N.  F.  Preparation. — Ceratum  Resinse  Compositum. 

Uses. — It  is  used  as  an  ingredient  in  compound  rosin  cerate  and 
in  some  unofficial  plasters,  and  is  sometimes  administered  in  pill  form. 
Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

OLEUM  PINI  PUMILIONIS.  U.  S.     Oil  of  Dwarf  Pine  Needles 
[01.  Pin.   Pumil.— Dwarf  Pine  Oil] 

A  volatile  oil  distilled  from  the  fresh  leaves  of  Pinus  montana  Miller 
{Pinus  pumilio  Haenke)  (Fam.  Pinacece).  Preserve  it  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

Official  Description. — A  colorless  or  faintly  yellowish  oil. 

Odor  and  Taste. — A  pleasant  aromatic  odor  and  a  bitter  and  pungent  taate. 

Specific  dravity.— 0.853  to  0.869  at  25°  C.  (77°  F.). 

Tests  for  Identity.— No  portion  of  the  Oil  distils  below  170°  C.  (338°  F.). 

This  oil  is  obtained  from  the  Tyrolese  Alps  and  contains  l-pinene, 
l-phellandrene,  sylvestrene,  bromyl  acetate,  and  cadinene. 

Uses. — Used  locally  and  internally  in  chronic  rheumatic  affections, 
but  chiefly  as  an  inhalant  in  bronchial  affections. 

TEREBINTHINA  LARICIS.   N.  F.     Venice  Turpentine 
[Terebinth.   Laric.     Larch  Turpentine] 

A  viscid  oleoresin  obtained  from  Larix  europoea  De  Candolle  (Fam. 

Pinacece) . 

Official  Description. — A  nearly  transparent,  yellowish  or  yellowish-green,  thick  liquid, 
heavier  than  water. 

Odor  and  Taste. — Distinctive  odor  and  a  bitter,  characteristic  taste. 

Solubility. — Completely  soluble  in  alcohol,  glacial  acetic  acid,  acetone,  or  chloroform. 
Almost  entirely  soluble  in  petroleum  bonzin  with  the  separation  of  a  light  flocculent 
deposit. 

Tests  for  Identity  and  Purity. — One  part  of  Venice  Turpentine  dissolves  completely 
and  forma  b  clear  solution  in  3  parts  of  80  per  rent,  alcohol. 

Bonn  Oil. — It  may  possess  a  Blight,  greenish  fluorescence  when  viewed  by  reflected 
light,  hut  exhibits  no  violet  or  purple  fluoreeoenoe. 

R  ■  in  OH. — Dissolve  6  Gm,  of  Venice  Turpentine  in  25  mils  of  alcohol,  add  a  few  drops 
of  phenolphthalein  T.s.  and  render  Hie  solution  slightly  alkaline  by  the  addition  of  a 
10  per  cent,  solution  of  potassium  hydroxide.  The  resulting  solution  is  dear  and  trans- 
parent and  no  separation  of  oily  drops  occurs. 

Its  acid  number  is  not  more  than  80  when  determined  as  directed  in  the  U.  S.  P., 
Test  No.  10,  Chapter  LXII). 

N.  F.  Preparation. — IVtrnxnlinum  Torobintliina1  Laricis. 

Uses. — It  is  used  as  a  stimulant,  diaphoretic  and  diuretic. 
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ASAFCETIDA.  U.S.  Asafetida 
[Asafcet. — Gum  Asafetida] 
The  gum-resin  obtained  by  incising  the  rhizomes  and  roots  of  Ferula 
Asafcetida  Linne  and  Ferula  fceiida  Kegel  and  of  some  other  species  of 
Ferula  (Fam.  Umbelliferce) ,  indigenous  to  Persia  and  adjacent  countries 
and  yielding  not  less  than  60  per  cent,  (or  if  powdered  50  per  cent.)  of 
alcohol-soluble  constituents. 

Official  Description. — In  a  soft  mass,  sometimes  almost  semi-liquid,  or  in  irregular 
more  or  less  pliable  masses  composed  of  agglutinated  tears  of  variable  size  imbedded 
in  a  yellowish-brown  or  dark  brown  matrix,  or  in  loose  ovoid  tears,  from  1  to  4  cm.  in 
diameter,  the  surface  sometimes  containing  streaks  of  violet,  yellowish-red  or  brownish- 
red  and.vwith  a  few  vegetable'  fragments;  when  fresh  the  mass  is  either  soft  or  tough, 
becoming  hard  and  occasionally  even  brittle  on  drying;  the  surface  of  the  freshly  frac- 
tured tears  is  milky-white  and  opaque,  changing  gradually  on  exposure  to  a  pinkish 
or  reddish-purple  or  even  reddish-brown;  on  moistening  with  water,  the  tears  become 
milky-white. 

Odor,  Taste,  and  Reaction. — Odor  persistent,  alliaceous;  taste  bitter,  alliaceous  and 
acrid. 

Tests  for  Identity  and  Purity. — Triturate  one  part  of  Asafetida  with  three  parts  of 
water;  it  forms  a  milk-white  emulsion  which  becomes  yellowish  on  the  addition  of  al- 
kalies. Heat  a  fragment  of  one  of  the  tears  of  Asafetida  with  sulphuric  acid ;  a  reddish- 
brown  solution  is  formed;  greatly  dilute  the  latter  with  water,  filter,  and  add  an  excess 
of  any  of  the  alkalies;  the  solution  acquires  a  blue  fluorescence,  which  becomes  more 
pronounced  upon  the  addition  of  a  slight  excess  of  ammonia  water.  An  alcoholic  solu- 
tion of  Asafetida,  on  the  addition  of  a  few  drops  of  phloroglucinol  T.S.  and  a  few  drops 
of  hydrochloric  acid,  acquires  a  cherry-red  color. 

Most  Foreign  Resins. — Add  a  few  drops  of  ferric  chloride  T.S.  to  a  portion  of  the 
alcoholic  solution  of  Asafetida,  obtained  in  the  assay  process  given  below;  an  olive- 
green  color  is  produced. 

Galbanum. — Add  hydrochloric  acid  to  another  portion  of  the  same  alcoholic  solu- 
tion of  Asafetida  until  a  faint  turbidity  results;  a  bluish-green  color  is  developed,  which 
fades  on  standing. 

Rosin. — Evaporate  a  quantity  of  the  same  alcoholic  solution,  representing  5  Gm. 
of  Asafetida,  to  25  mils,  mix  it  with  25  mils  of  petroleum  benzin,  in  a  separatory  fun- 
nel, and  afterwards  add  to  it  twice  its  volume  of  water  and  agitate.  The  petroleum 
benzin  layer,  after  washing  with  water  and  subsequent  separation,  exhibits  no  green 
color  when  shaken  with  30  mils  of  a  freshly  made  aqueous  solution  of  copper  acetate 
(1  in  20). 

Ammoniac. — Mix  2  mils  of  emulsion,  prepared  as  directed  under  Emulsum  asa- 
fcetida, with  5  mils  of  water  and  add  5  mils  of  sodium  hypobromite  T.  S.,  so  as  to  form 
a  separate  layer;  a  red  color  is  not  produced. 

The  yield  of  ash  of  the  gum-resin  does  not  exceed  15  per  cent. 

Powdered  Asafetida. — The  powder  is  prepared  by  drying  the  gum-resin  over  freshly- 
burnt  lime  or  by  exposure  to  currents  of  warm  air  until  it  ceases  to  lose  weight  and  then 
reducing  it  to  a  powder  at  a  low  temperature.  Diluents  of  starch  or  magnesium  car- 
bonate may  be  added  in  order  to  maintain  the  powdered  form.  The  color  of  powdered 
Asafetida  is  light  brown. 

The  yield  of  ash  of  powdered  Asafetida  does  not  exceed  30  per  cent. 

Assay. — Introduce  about  10  Gm.  of  Asafetida  into  a  tared,  250  mil  Erlenmeyer 
flask,  determine  the  exact  weight  of  the  drug,  add  100  mils  of  alcohol,  and  having  con- 
nected the  flask  with  an  upright  condenser,  boil  the  mixture  in  the  flask  during  one 
hour  or  until  the  drug  is  completely  disintegrated.  Then  transfer  the  contents  of  the 
flask  to  two  counterpoised,  plainly  folded  filters  one  within  the  other,  so  that  the  triple 
fold  of  the  inner  filter  is  laid  against  the  single  side  of  the  outer,  and  wash  the  flask  and 
filter  with  consecutive,  small  portions  of  boiling  alcohol  until  the  washings  no  longer 
produce  a  cloudiness  when  dropped  into  water.  Collect  and  reserve  the  alcoholic  solu- 
tions, for  the  qualitative  test  given  above.  Dry  the  altera  and  flask  to  a  constant  weight 
at  a  temperature  of  about  115°  C.  (239°  F.).  Now  determine  the  weight  of  the  residue 
on  the  filter  and  in  the  flask  and  calculate  its  percentage  from  the  amount  of  Asafetida 
originally  taken.  This  percentage  of  alcohol-insoluble  material,  when  subtracted  from 
100,  gives  the  percentage  of  the  alcohol-soluble  constituents  contained  in  the  Asafetida. 

U.  S.  P.  Preparations. — Emulsum  AsafcrticUr;  PiluLx-  Asafutidx;  Tinctura 
Asafcctidae. 

N.  F.  Preparations. — Mistura  Magnesia*,  Asafcetids  et  Opii  (from  Tincture); 
Pilula?  Aloes  et  Asafcetida?. 

A  volatile  oil  is  found  containing  sulphides  in  this  gum  resin,  r.lso 
about  20  per  cent,  of  gum,  and  not  less  than  60  per  cent,  of  resin.    The 


1220        RESINS,  OLEORESINS,  GUM  RESINS,  AND  BALSAMS 

gum  is  partially  soluble  in  water;  the  resin  is  soluble  in  alcohol,  and 
yields  resorcinol  by  treatment  with  potassium  hydroxide,  and  umbellif- 
erone  by  dry  distillation.  The  asafetida  which  reaches  this  country 
was  grossly  adulterated  until  the  regulations  of  the  Food  and  Drugs 
Act  were  enforced.  It  may  now  be  obtained  of  good  quality.  The 
valuable  principles  in  asafetida  are  soluble  in  alcohol;  with  water  an 
emulsion  may  be  formed,  which  possesses  its  virtues. 

Uses. — It  is  used  as  an  antispasmodic.    Dose,  four  grains  (0.25  Gm.). 


MYRRHA.  U.S.     Myrrh 
[Myrrh. — Gum  Myrrh] 

A  gum-resin  obtained  from  one  or  more  species  of  Commiphora  (Fam. 
Burseracece). 

Official  Description. — In  rounded  or  irregular  tears  or  masses,  brownish-yellow  or 
reddish-brown,  and  covered  with  a  brownish-yellow  dust;  fracture  waxy,  somewhat 
splintery,  translucent  on  the  edges,  sometimes  marked  with  nearly  white  lines. 

Odor  and  Taste. — Odor  balsamic;  taste  aromatic;  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  0.001  Gm.  of  the 
powder,  when  added  to  a  drop  of  fixed  oil  on  a  slide  and  examined  under  the  microscope 
shows  numerous  angular  fragments  varying  in  color  from  pale  yellow  to  yellowish- 
brown;  when  mounted  in  hydrated  chloral  T.S.,  the  color  of  the  yellowish  fragments 
is  intensified;  the  addition  of  iodine  T.S.  to  the  powder,  previously  mounted  in  hydrated 
chloral  T.S.,  may  show  the  presence  of  a  few  starch  grains  varying  in  shape  from  spher- 
ical, polygonal,  and  narrowly  ellipsoidal  to  somewhat  pear-shaped,  from  0.01  to  0.035 
mm.  in  diameter;  when  mounted  in  phloroglucinol  T.S.  and  hydrochloric  acid,  the  pow- 
der may  show  a  few  fragments  of  lignified  tissues  consisting  of  either  sclerenchymatous 
fibers,  or  of  small  groups  of  stone  cells,  the  individual  cells  of  the  latter  with  very  thick, 
porous  walls  and  from  0.015  to  0.05  mm.  in  length. 

Not  less  than  35  per  cent,  of  Myrrh  is  soluble  in  alcohol. 

Myrrh  yields  not  more  than  8.5  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Pilube  Rhei  Composite;  Tinctura  Myrrhae;  Pilulae  Aloes 
et  Myrrhae. 

N.  F.  Preparations. — Mistura  Ferri  Composita;  Pilulae  Aloes,  Hydrargyi  ex. 
Scarnmonii  Composita;  (from  Tincture  of  Aloes  and  Myrrh);  Pilulse  Antiperiodicie; 
PiluHe  Antiperiodica;  sine  Aloe;  Tinctura  Aloes  et  Myrrhae;  Tinctura  An ti periodica; 
Tinctura  Antiperiodicae  sine  Aloe;  Tinctura  Capsici  et  Myrrhae. 

Myrrh  is  a  gum  resin,  and  contains  3  per  cent,  of  an  oxygenated 
volatile  oil,  a  bitter  principle,  and  about  30  per  cent,  of  gum  and  60 
per  cent,  of  resin.  Alcohol  is  the  best  solvent  for  the  oil  and  resin 
which  are  its  active  principles.  The  gum  left  after  macerating  myrrh 
in  alcohol  may  be  used  for  making  a  good  mucilage. 

Uses. — It  is  a  stimulant,  and  vulnerary.  Dose,  eight  grains  (0.5 
Gm.). 

GUAIACUM.  U.S.     Guaiac 
[Guaiac. — Guaiac  Kksin] 
The  resin  of  the  wood  of  Guaiacvm  officinale  Linn6,  or  of  Guaiacum 

sanctvm  Linnc  (Fam.  Zygoyhyllacco?) . 

Official  Description. — In  irregular  fragments  or  in  largo,  nearly  homogeneous  masses, 

occasionally  in  more  or  less  rounded  "r  ovoid  tears,  enclosing  fragments  of  vegetable 

:  externally  brown,  becoming  greenish-gray-browa  on  exposure,  the  fractured 

surface   having  a   glassy  luster,   the   thin   pieces   being  translucent    and   varying  in   color 

from  reddish  to  yellowish-brown. 
Odor  and  Taste. — Odor  balsamic;  taste  slightly  acrid. 
Tests  for  Identity  and  Purity.     Guaiac  melts  between  Wand  90°C.  (186°  and  184°  P.). 

It  is  readily  soluble  in  alcohol,  ether,  chloroform,  creosote,  and  in  solutions  of  the  alkalies 
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or  in  hydrated  chloral  T.S.  It  is  sparingly  soluble  in  carbon  disulphide  or  benzene 
and  not  more  than  15  per  cent,  is  insoluble  in  alcohol;  the  alcoholic  solution,  on  tin:  addi- 
tion of  an  excess  of  chlorine  water  or  tincture  of  ferric  chloride,  becomes  blue*,  changing 
quickly  to  green,  the  color  being  best  seen  when  the  solutions  are  diluted  with  an  equal 
volume  of  water. 

Rosin. — Macerate  the  crushed  or  powdered  Guaiac  with  4  or  5  times  its  weight  of 
purified  petroleum  benzin  for  three  hours  and  then  filter;  the  filtrate  is  colorless,  and 
does  not  give  a  green  color  on  the  addition  of  an  equal  volume  of  cupric  acetate  T.S. 

The  powder  is  grayish,  becoming  green  on  exposure  to  the  air. 

Guaiac  yields  not  more  than  4  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Tinctura  Guaiaci;  Tinctura  Guaiaci  Ammoniata. 

N.  F.  Preparations. — Gargarisma  Guaiaci  Composita;  Glyceritum  Guaiaci; 
Mistura  Guaiaci  (from  Tincture);  Pilulse  Antimonii  Compositac;  Tinctura  Guaiaci 
Composita. 

This  resin  is  usually  prepared  by  boiling  guaiac  chips  in  salt  water; 
the  resinous  scum  is  collected,  melted,  and  strained.  It  consists  of 
guaiacic  acid  (Ci2H1606),  guaiaconic  acid  (Ci9H2o05),  guaiaretic  acid 
(C20H26O4),  beta  resin,  gum,  etc.  Alcohol  and  alkaline  solutions  are 
the  best  solvents  for  guaiac.  A  solution  of  guaiac  resin  is  colored 
blue  by  oxidizing  agents,  due  to  the  presence  of  guaiaconic  acid. 

Uses. — Guaiac  is  used  as  a  remedy  in  rheumatism  in  doses  of  fifteen 
grains  (1  Gm.). 


GUAIACI  LIGNUM.   N.  F.     Guaiac  Wood 
[Guaiac.   Lig. — Lignum  Vit^e] 

The  heart-wood  of  Guaiacum  officinale  Linne"  or  of  Guaiacum  sanctum 
Linne  (Fam.  Zygophyllacece) . 

The  chief  constituent  is  the  resin  which  is  official  in  the  U.  S.  P. 
(See  above). 

Official  Description. — Usually  in  the  form  of  shavings,  chips  or  raspings  of  a  green- 
ish-brown color,  heavier  than  water,  entirely  free  from  adhering  bark  and  containing 
only  a  few  chips  or  shavings  of  a  whitish  color  (sap  wood). 

Odor  and  Taste. — .Almost  odorless  except  when  heated;  taste  bitter  and  acrid  when 
chewed  for  some  time. 

Tests  for  Identity  and  Purity. — The  powder,  when  examined  under  the  microscope 
exhibits  numerous  fragments  of  more  or  less  lignified,  thick-walled  wood  fibers,  up  to 
0.028  mm.  in  width,  some  with  simple,  oblique  pores:  trachea?  from  0.09  to  0.16  mm. 
in  width,  some  filled  with  resin;  numerous  small  masses  of  resin;  wood  parenchyma 
and  medullary  ray  cells  up  to  0.02  mm.  in  width,  with  lignified,  porous  walls  and  usually 
containing  resin;  occasionally  tangential  viewsof  the  medullary  rays  show  an  elliptical 
group  of  from  three  to  six  cells;  the  resin  masses  and  resinous  tissue  become  bluish- 
green  on  the  addition  of  iodine  T.S. 

Place  powdered  Guaiac  Wood  in  a  solution  of  sodium  chloride  (1  in  3);  the  blackish- 
brown  part  only  will  sink  and  this  does  not  exceed  in  amount  the  portion  which  floats. 

Shake  10  mils  of  alcohol  with  0.5  Gm.  of  ground  Guaiac  Wood  for  a  few  seconds 
and  filter  the  mixture;  the  filtrate  yields  a  deep  blue  color  with  one  drop  of  a  solution 
of  ferric  chloride  (1  in  10). 

Guaiac  Wood  yields  to  alcohol  not  less  than  15  per  cent,  of  extractive. 

Guaiac  Wood  yields  not  more  than  3  per  cent,  of  ash. 

N.  F.  Preparation. — Decoctum  Sarsaparillae  Compositum. 

Uses. — Same  as  for  the  resin.    Dose,  one  drachm  (4  Gm.). 

BALSAMUM  TOLUTANUM.  U.  S.     Balsam  of  Tolu 
[Bals.  Tolu. — Tolu  Balsam] 
A  balsam  obtained  from  Toluifera  Balsamum  Linne  (Fam.  Legu- 
minosaz) . 

Official  Description. — A  yellowish-brown,  or  brown,  plastic  solid,  becoming  brittle 
when  old,  dried,  or  exposed  to  cold.     It  is  transparent  in  thin  layers. 
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Odor,  Taste,  and  Reaction. — A  pleasant,  aromatic  odor,  resembling  that  of  vanilla, 
and  a  mild,  aromatic  taste.  An  alcoholic  solution  of  the  Balsam  (1  in  20)  is  acid  to  lit- 
mus. 

Tests  for  Identity  and  Purity.— Balsam  of  Tolu  is  nearly  insoluble  in  water  and  in 
petroleum  benzin.  It  is  soluble  in  alcohol,  chloroform,  and  ether.  It  is  dissolved  by 
solutions  of   the  fixed  alkalies,  usually  leaving  an  insoluble  residue. 

Rosin. — Shake  about  1  Gm.  of  the  Balsam  with  25  mils  of  carbon  disulphide,  allow  it 
to  stand  for  thirty  minutes,  filter  the  liquid  and  evaporate  15  mils  of  the  nitrate  to  dry- 
ness. The  residue  thus  obtained,  when  dissolved  in  glacial  acetic  acid,  does  not  show  a 
green  color  on  the  addition  of  a  few  drops  of  sulphuric  acid. 

'Rosin  or  Copaiba. — The  remaining  portion  of  the  filtrate,  when  shaken  with  an  equal 
volume  of  an  aqueous  solution  of  copper  acetate  (1  in  1000),  does  not  acquire  a  green 
color. 

Dissolve  about  1  Gm.  of  the  Balsam,  accurately  weighed,  in  50  mils  of  alcohol,  add 
1  mil  of  phenolphthalcin  T.S.  and  titrate  the  solution  with  half-normal  alcoholic  potas- 
sium hydroxide  V.S.  The  acid  number  thus  obtained  is  not  less  than  112  nor  more  than 
168.  Now  add  sufficient  half-normal  alcoholic  potassium  hydroxide  V.S.  to  the  neu- 
tralized liquid  to  make  the  total  amount  of  the  volumetric  alkali  solution  exactly  20 
mils;  heat  the  liquid  on  a  water  bath  for  half  an  hour,  under  a  reflux  condenser,  and  allow 
it  to  cool.  Mix  this  liquid  with  200  mils  of  distilled  water,  or  more  if  necessary,  and  ti- 
trate the  excess  of  potassium  hydroxide  with  half-normal  sulphuric  acid  V.S.;  the  total 
amount  of  half-normal  potassium  hydroxide  V.S.  consumed  corresponds  to  a  saponifica- 
tion value  of  not  less  than  154  nor  more  than  220  (see  U.  S.  P.,  Test  No.  10,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Syrupus  Tolutanus  (from  Tincture);  Tinctura  Benzoini 
Composita;  Tinctura  Tolutana.  It  is  also  used  as  a  pill  coating  for  the  following: 
Pilulae  Ferri  Iodidi;  Pilulse  Phosphori. 

Balsam  of  tolu  contains  cinnamic  and  benzoic  acids,  resins,  a  volatile 
oil  called  benzyl  benzoate,  CiH5(C1H.1)02,  benzyl  cinnamate,  a  terpene, 
CioHi6,  termed  tolene,  and  other  unimportant  constituents. 

Uses.— It  is  used  as  a  stimulant  and  expectorant  in  doses  of  fif- 
teen grains  (1  Gm.) ;  also  as  a  pill  coating  to  prevent  oxidation. 


BALSAMUM  PERUVIANUM.  U.  S.     Balsam  of  Peru 
[Bals.   Peruv. — Peru  Balsam] 

A  balsam  obtained  from  Toluifera  Pereii-ce  (Royle)  Baillon  (Fam. 
Leguminosce) . 

Official  Description. — A  viscid  liquid  of  a  dark  brown  color;  free  from  stringiness 
or  stickiness;  transparent  and  reddish-brown  in  thin  layers.  Water,  when  agitated  with 
the  Balsam,  is  acid  to  litmus.     It  does  not  harden  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — An  agreeable  vanilla-like  odor  and  a  bitter,  acrid  taste, 
with  a  persistent  after-taste.  When  swallowed  it  leaves  a  burning  sensation  in  the 
throat. 

Solubility. — Soluble  in  alcohol,  chloroform,  and  glacial  acetic  acid  with  not  more 
than  a  slight  opalescence;  only  partly  Boluble  in  ether  or  petroleum  benzin. 

Specific  Gravity.— 1.1.'5()  to  1.160  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Fixed  Oils. — One  Gm.  of  the  Balsam  forms  a  clear 
solution  when  shaken  with  a  solution  of  3  Gm.  of  hydrated  chloral  in  2  mils  of  distilled 
water. 

Turpentine  or  Rosin. — Shake  about  1  Gm.  of  the  Balsam  with  5  mils  of  purified  petro- 
leum benzin,  and  warn)  the  mixture  < m  a  water  bath  for  10  minutes,  adding  a  sufficient 
quantity  of  the  solvent  to  replace  the  loss  by  evaporation.  On  evaporating  2  mils  of 
the  lienzin  solution,  no  odor  of  turpentine  is  noticeable,  and  when  the  residue  is  treated 
with  a  few  drops  of  nitric  acid,  no  green  or  bluish  color  is  produced. 

Weigh  accurately  about  1  Gm.  of  the  Balaam  and  dissolve  it  in  100  mils  of  alcohol, 
add  1  mil  of  phenol phthalein  T.S.  and  titrate  the  solution  with  half-normal  potassium 
hydroxide  V.8.   The  acid  number  thus  obtained  is  not  less  than  56  nor  more  than  84. 

Mix  about  •'{  Qm.  of  the  Balaam,  accurately  weighed,  with  .so  mils  of  sodium  hydrox- 

i  |.  I  S.  and  shake  the  mixture  for  a  few  minutes  with  0O  mils  of  et  her.  Then  add  about 
'A  dm.  of  powdered  tragacanth,  filter  and  transfer  60  mils  of  the  etherc.d  filtrate  (rep- 
resent ing  five-sixths  of  Hie  weight  of  the  Balsam  taken)  into  a  tared,  conical  flask. 
1  r  Vie  tic-  ether  and  dry  the  residue  to  constant   weight   at    100°  C.  (212°  F.).     The 

weight   of  the  residue  of  cirmamein  BO  obtained   is  not   less  than  50  per  cent,  nor  more 

thnn  66  per  cent,  of  the  weight  of  the  Balaam  represented  by  the  50  mils  of  ethereal 
solution  taken.     Dissolve  this  residue  in  1'5  mils  of  alcohol,  add  25  mils  of  half-normal 
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alcoholic  potassium  hydroxide  V.S.  and  heat  the  mixture  carefully  in  a.  flask  provided 
with  a  reflux  condenser,  during  half  an  hour  on  a  water  bath.  Then  add  1  mil  of  phenol- 
phthalein  T.S.  and  titrate  the  excess  of  alkali  with  half-normal  hydrochloric  acid  V.S. 
The  amount  of  half-normal  alcoholic  potassium  hydroxide  V.S.  consumed  corresponds 
to  a  saponification  value  for  the  cinnamein  of  from  235  to  23b  (see  U.  S.  P.,  Test  No.  10 
Chapter  LXII). 

N.  F.  Preparation. — Mistura  Oleo-Balsamica. 

Balsam  of  Peru  contains  cinnamic  and  benzoic  acids,  benzyl  cinna- 
mate,  C9H7(C7H7)02,  resin,  benzyl  benzoate,  stilbene,  etc. 

Uses. — Balsam  of  Peru  is  very  apt  to  be  adulterated.  It  is  used  as 
a  preservative  for  fats,  ointments,  etc. ;  internally,  it  is  stimulant  and 
aromatic.     Dose,  fifteen  grains  (1  Gm.j. 


BENZOINUM.  U.S.     Benzoin 
[Benzoin. — Gum  Benjamin] 

A  balsamic  resin  obtained  from  Styrax  benzoin  Dryander  and  some 
other  species  of  Styrax  (Fam.  Styracacece)  growing  in  the  East  Indies 
and  known  in  commerce  as  Sumatra  Benzoin  and  Siam  Benzoin. 

Sumatra  Benzoin. — Official  Description. — In  blocks  or  lumps  of  varying  size,  made 
up  of  tears,  compacted  together  with  a  reddish-brown,  reddish-gray,  or  grayish-brown 
resinous  mass;  tears  externally  yellowish  or  rusty-brown,  milky-white  on  fresh  fracture; 
hard  and  brittle  at  ordinary  temperatures,  but  softened  by  heat  and  becoming  gritty 
on  chewing. 

Odor  and  Taste. — Odor  aromatic  and  upon  digesting  with  boiling  water  suggesting 
the  odor  of  cinnamic  acid  or  storax;  taste  aromatic  and  slightly  acrid. 

Tests  for  Identity  and  Purity. — Heat  a  few  fragments  of  Sumatra  Benzoin  in  a  test 
tube;  a  sublimate  is  formed  consisting  of  plates  and  small,  rod-like  crystals  that  strongly 
polarize  light. 

Add  carefully  an  ethereal  solution  of  Sumatra  Benzoin  to  a  small  quantity  of  sul- 
phuric acid  contained  in  a  porcelain  dish;  the  solution  is  colored  a  brownish-red.  Not 
less  than  75  per  cent,  of  Sumatra  Benzoin  dissolves  in  alcohol;  the  alcoholic  solution, 
upon  the  addition  of  water,  becomes  milky  and  is  acid  to  litmus. 

Sumatra  Benzoin  does  not  yield  more  than  2.5  per  cent,  of  ash. 

Siam  Benzoin. — Official  Description. — In  pebble-like tearsof  variablesize,  compressed 
yellowish-brown  to  rusty-brown  externally,  milky-white  on  fracture,  separate  or  very 
slightly  agglutinated;  hard  and  brittle  at  ordinary  temperatures  but  softened  by  heat, 
and  becoming  plastic  on  chewing. 

Odor  and  Taste. — Odor  agreeable,  balsamic,  vanilla-like;  taste  slightly  acrid.   m 

Tests  for  Identity  and  Purity. — Heat  a  few  fragmentsof  Siam  Benzoin  in  a  test  tube; 
a  sublimate  is  formed  directly  above  the  melted  mass  consisting  of  numerous  long,  rod- 
shaped  crystals,  which  do  not  strongly  polarize  light. 

Add  carefully  an  ethereal  solution  of  Siam  Benzoin  to  a  small  quantity  of  sulphuric 
acid  contained  in  a  porcelain  dish;  the  solution  is  colored  purplish-red.  Not  less  than 
90  per  cent,  of  Siam  Benzoin  dissolves  in  alcohol;  the  alcoholic  solution  upon  the  addi- 
tion of  water  becomes  milky  and  is  acid  to  litmus. 

Siam  Benzoin  does  not  yield  more  than  2  per  cent,  of  ash. 

The  tests  which  follow  apply  to  Sumatra  and  Siam  Benzoin: 

Rosin  and  Foreign  Resins. — Heat  gently  1  to  2  Gm.of  Benzoin  with  15  mils  of  purified 
petroleum  benzin,  and,  after  cooling,  transfer  the  supernatant  liquid  to  a  Beparatory 
funnel,  wash  once  with  10  mils  of  saturated  sodium  bicarbonate  solution  and  then  with 
water  until  free  from  bicarbonate;  on  the  addition  of  20  mils  of  a  copper  acetate 
solution  (1  in  200)  and  vigorously  shaking  the  mixture  no  green  color  is  noticeable  in 
the  petroleum  benzin  layer. 

Treat  about  1  Gm.  of  powdered  Benzoin  with  15  mils  of  warm  carbon  disulphide, 
filter  the  solution,  washthe  filter  with  an  additional  5  milsof  carbon  disulphideand  allow 
the  mixed  liquids  to  evaporate  spontaneously;  not  less  than  12.5  per  cent,  of  residue 
remains,  which  corresponds  to  the  tests  for  identity  under  Acidum  Bcnzoicum. 

U.  S.  P.  Preparations. — (From  Siam  Benzoin)  Adeps  Benzoinatus.  (From  any 
official  Benzoin)  Tinctura  Benzoini;  Tinctura  Bcnzoini  Composita. 

N.  F.  Preparations. — Sevum  Benzoinatum;  Unguentum  Picis  Compositum  (from 
Tincture). 
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Benzoin  contains  benzoic  acid,  cinnamic  acid  (C9H802),  a  fragrant 
volatile  oil,  and  resins.  In  some  varieties  vanillin  is  found.  Alcohol 
is  the  best  solvent  for  its  active  principles. 

Uses. — It  is  a  valuable  stimulant  and  expectorant.  Dose,  fifteen 
grains  (1  Gm.). 


STYRAX.  U.S.  Storax 
[Liquid  Storax] 

A  balsam  obtained  from  the  wood  and  inner  bark  of  Liquidambar 
oi-ientalis  Miller  (Fam.  Hamamelidacece). 

Official  Description. — A  Bemi-liquid,  grayish,  sticky,  opaque  mass,  depositing  on 
standing  a  heavy,  dark  brown  stratum;  transparent  in  thin  layers.  It  is  heavier  than 
water. 

Odor  and  Taste. — A  characteristic  odor  and  an  acrid  taste. 

Solubility..— -Insoluble  in  water,  but  completely  soluble  (with  the  exception  of  acci- 
dental impurities)  in  an  equal  weight  of  warm  alcohol;  almost  completely  soluble  in 
ether,  acetone,  benzene,  or  carbon  disulphide. 

Tests  for  Identity  and  Purity.— When  heated  on  a  water-bath,  Storax  becomes  more 
fluid,  and  if  it  is  then  agitated  with  warm,  purified  petroleum  benzin,  the  supernatant 
liquid,  on  being  decanted  and  allowed  to  cool,  is  not  darker  than  pale  yellow  and  de- 
posits white  crystals  of  cinnamic  acid  and  cinnamic  esters.  The  separated  crystals 
evolve  the  odor  of  benzaldehyde  when  heated  with  diluted  sulphuric  acid  and  potas- 
sium permanganate. 

Incinerate  about  0.5  Gm.  of  Storax;  not  more  than  1  per  cent,  of  ash  remains. 

Dissolve  about  10  Gm.  of  Storax,  accurately  weighed,  in  20  mils  of  hot  alcohol;  the 
undissolved  residue,  after  washing  it  on  a  filter  with  hot  alcohol  and  drying  at  100°  C. 
(212°  F.),  does  not  exceed  2.5  per  cent.  The  combined  filtrate  and  washings,  after  the 
evaporation  of  the  alcohol  at  a  temperature  not  exceeding  60°  C.  (140°  F.)  and  drving 
the  residue  for  one  hour  at  100°  C.  (212°  F.),  leave  a  brown,  transparent,  semi-liquid 
product  representing  not  less  than  60  per  cent,  of  the  weight  of  Storax  taken;  this  prod- 
uct is  soluble  in  ether,  with  the  exception  of  a  few  flakes,  but  only  partially  soluble  in 
purified  petroleum  benzin. 

Dissolve  about  1  Gm.  of  Storax,  purified  as  described  above,  and  accurately  weighed, 
in  50  mils  of  alcohol,  add  0.5  mil  of  phenolphthaloin  T.S.,  and  titrate  with  half-normal 
alcoholic  potassium  hydroxide  V.S.  The  acid  value  so  obtained  is  not  less  than  56 
nor  more  than  85  (see  U.  S.  P.,  Test  No.  10,  Chapter  LXII). 

Mix  about  1  Gm.  of  Storax,  purified  as  described,  and  accurately  weighed,  in  a  250 
mil  flask  with  50  mils  of  purified  petroleum  benzin,  add  25  mils  of  half-normal  alcoholic 
potassium  hydroxide  V.S.  and  allow  the  mixture  to  stand  twenty-four  hours,  with  fre- 
quent shaking.  Then  add  0.5  mil  of  phenolphthaleinT.S.  and  titrate  with  half-normal 
hydrochloric  acid  V.S.  It  shows  a  saponification  value  of  not  less  than  170  nor  more 
than  230  (see  U.  S.  P.,  Test  No.  9,  Chapter  LXII). 

U.  S.  P.  Preparation. — Tinctura  Benzoini  Composita. 

Storax  contains  cinnamic  acid,  benzoic  acid,  styracin,  CgH^C^I^Oa, 
storesi?i,  C36H58O3,  ethyl  cinnamate,  C9H7(C2H5)02,  phenyl-propyl  cin- 
namate,  C9H7(C9H17)02,  styrol,  C8H8,  a  fragrant  hydrocarbon,  and  a 
resinous  sul tstance  not  yet  investigated.  A  large  quantity  of  water 
is  usually  present. 

Uses. — It,  is  stimulant  and  expectorant.  It  may  be  used,  like  ben- 
zoin, to  protect  fatty  substances  from  rancidity.  Dose,  fifteen  grains 
M  Cm.). 


ACIDUM  BENZOICUM.  U.S.     Benzoic  Acid 
[Acid.  Benz.] 

An  organic  acid  obtained  from  benzoin,  or  prepared  synthetically. 
It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sul- 
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phuric  acid,  not  less  than  99.5  per  cent,  of  C7H602  or  C6H5.COOH 
(122.05).  Preserve  it  in  well-closed  containers,  in  a  cool  place,  protected 
from  light 

Preparation. — Benzoic  acid  is  found  naturally  in  benzoin,  balsam 
of  tolu,  balsam  of  Peru,  gum  acroides,  storax,  and  other  resinous  sub- 
stances. It  may  be  obtained  from  these  by  the  process  described  on 
page  181;  but,  owing  to  the  small  yield  afforded  in  this  way,  com- 
mercial benzoic  acid  is  made  artificially  in  several  ways: 

1.  From  the  urine  of  cattle,  by  mixing  it  with  lime  in  excess,  evap- 
orating and  decomposing  the  lime  hippurate  with  hydrochloric  acid. 
The  separated  hippuric  acid,  after  purification  with  animal  charcoal, 
is  treated  with  hydrochloric  acid,  when  benzoic  acid  and  glycocine  are 
produced,  the  hydrochloric  acid  not  being  decomposed. 

C9H9N03  +  H20  =  C7H6Oa  +  C2H5NOa 

Hippuric  Water  Benzoic  Glycocine 

Acid  Acid 

The  benzoic  acid  is  sometimes  sublimed  with  benzoin  to  mask  its 
disagreeable  odor  and  imitate  the  acid  sublimed  from  benzoin. 

2.  Benzoic  acid  may  be  made  from  naphthalene,  Ci0H8,  which,  on 
treatment  with  nitric  acid,  yields  phthalic  acid,  this,  when  heated 
with  excess  of  calcium  hydroxide,  yields  calcium  benzoate  and  car- 
bonate. The  calcium  benzoate  is  treated  with  hydrochloric  acid  and 
the  benzoic  acid  is  precipitated. 

3.  Benzoic  acid  is  also  largely  made  from  toluene,  C7H8,  a  coal  tar 
hydrocarbon.  Benzotrichloride  is  first  formed,  and  this  when  heated 
with  water  in  close  vessels  yields  benzoic  acid. 

C6H5.CC13  +  2H20  =  C6H5.COOH  +  3HC1 

Benzotrichloride  Water  Benzoic  Acid  Hydrochloric 

Acid 

Official  Description. — It  occurs  in  lustrous  scales  or  friable  needles.  The  synthetic 
Acid  is  white,  odorless,  or  with  a  slight  odor  of  benzaldehyde;  the  natural  Acid  is  white 
or  yellowish,  acquires  a  darker  color  on  exposure  to  light,  and  has  a  slight  odor  of  ben- 
zoin. Benzoic  Acid  has  a  pungent  taste,  is  somewhat  volatile  at  moderately  warm 
temperatures  and  freely  volatile  with  steam.  A  saturated  aqueous  solution  of  Benzoic 
Acid  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Benzoic  Acid  dissolves  in  275  mils  of  water,  2.3  mils  of  alco- 
hol, 4.5  mils  of  chloroform,  3  mils  of  ether,  in  10  mils  of  benzene  and  in  23  mils  of  ■  il  of 
turpentine  at  25°  C.  (77°  F.);  also  in  18  mils  of  boiling  water,  1.5  mils  of  boiling  alcohol, 
and  in  fixed  or  volatile  oils. 

Tests  for  Identity  and  Purity.— It  melts  between  120°  and  122°  C.  (248°  and 
251.6°  F.). 

Benzoic  Acid  is  freely  dissolved  by  solutions  of  the  alkali  hydroxides;  neutralize 
such  a  solution  carefully  and  add  ferric  chloride  T.S.,  previously  diluted  with  2  volumes 
of  distilled  water  and  neutralized,  if  necessary,  with  ammonia  water;  a  pink  precipitate 
of  ferric  benzoate  is  produced. 

Incinerate  about  2  Gm.  of  Benzoic  Acid;  not  more  than  0.05  per  cent,  of  ash  remains. 

Readily  Carbonizable  Impurities. — A  solution  of  about  0.1  Gm.  of  the  synthetic  Arid 
in  2  mils  of  sulphuric  acid  docs  not  become  darker  than  light  yellow,  when  warmed 
for  five  minutes  at  50°  C.  (122°  F.).  The  color  produced  by  the  Acid  from  bensoin 
tested  in  the  same  manner  does  not  become  darker  than  light  brown. 

Chlorine. — Mix  0.5  Gm.  of  the  Acid  and  about  1  Gm.  of  calcium  carbonate  (free  from 
chloride)  with  a  little  distilled  water  in  a  crucible,  dry  the  mixture  and  incinerate  it  at 
a  low  red  heat.  Dissolve  the  residue  in  25  mils  of  diluted  nitric  acid  (free  from  chloride) 
and  filter.  If  the  synthetic  Acid  is  being  tested,  the  addition  of  ().">  mil  of  silver  nitrate 
T.S.  to  the  filtrate  does  not  produce  a  greater  turbidity  than  is  produced  by  the  same 
quantity  of  the  reagent  in  a  mixture  of  25  mils  of  distilled  water  and  0.1  mil  of  tenth- 
normal hydrochloric  acid  V.S.  If  the  Acid  from  benzoin  is  being  tested,  the  turbidity 
is  not  greater  than  that  produced  by  the  same  quantity  of  reagent  in  a  mixture  of  So 
mils  of  distilled  water  and  0.05  mil  of  tenth-normal  hydrochloric  acid  V.S. 
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Cinnamic  Acid. — Warm  0.5  Gm.  of  the  Acid  with  5  mils  of  distilled  water  and  0.5 
Gm.  of  potassium  permanganate  in  a  loosely-stoppered  test  tube,  and  place  it  in  a  water 
bath,  heated  to  about  45°  C.  (113°  P.),  for  ten  minutes.  Stopper  the  test  tube  tightly 
and  allow  it  to  cool.    On  removing  the  stopper,  no  odor  of  benzaldehyde  is  perceptible. 

Assay. — Dissolve  about  0.5  Gm.  of  Benzoic  Acid,  previously  dried  to  constant 
weight  in  a  desiccator  over  sulphuric  acid  and  accurately  weighed,  in  25  mils  of  diluted 
alcohol  which  has  been  previously  neutralized  with  tenth-normal  potassium  hydroxide 
V.S.,  phenolphthalein  T.S.  being  used  as  indicator.  Titrate  this  solution  with  tenth 
normal  barium  hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows,  in 
the  dried  acid,  not  less  than  99.5  per  cent,  of  G^rleC^-  Each  mil  of  tenth-normal 
barium  hydroxide  V.S.  used  corresponds  to  0.012205  Gm.  of  C7H602-  Each  gramme  of 
Benzoic  Acid,  previously  dried,  corresponds  to  not  less  than  81.5  mils  of  tenth-normal 
barium  hydroxide  V.S. 

U.  S.  P.  Preparation. — Tinctura  Opii  Camphorata. 
N.  F.  Preparation. — Nebula  Aromatica. 

Uses. — This  acid  is  useful  in  forming  benzoates,  a  class  of  salts 
which  have  been  employed  frequently  during  the  last  few  years.  It 
is  stimulant,  expectorant,  and  irritant  to  the  mucous  membranes. 
Dose,  eight  grains  (0.5  Gm.),  administered  in  thick  mucilage  or  syrup. 

AGARICUS.   N.  F.      Agaric 
[Agaric. — White  Agaric    Larch  Agaric] 

The  dried  fruit  body  of  the  fungus  Polyporus  officinalis  Fries  (Fam. 
Polyporacece)  [growing  on  one  or  more  species  of  Pinus  Linne,  Larix 
Adanson,  and  Picea  Link  (Fam.  Pinacece)],  deprived  of  its  outer  rind, 
and  without  the  presence  of  more  than  10  per  cent,  of  foreign  matter. 

It  contains  an  active  principle  known  as  agaracin,  also  resin. 

Official  Description. — Light,  fibrous,  somewhat  spongy  pieces  of  irregular  shape; 
grayish-white  to  pale  brown  externally;  yellowish  and  resinous  internally;  fracture 
tough,  fibrous;  friable  but  difficult  to  powder. 

Tests  lor  Identity  and  Purity. — The  powdered  drug,  examined  under  the  microscope, 
shows  numerous  non-septate,  narrow,  mycelial  threads  and  many  cubical  crystals  of 
calcium  oxalate  from  0.01  to  0.02  mm.  in  diameter. 

It  yields  to  boiling  alcohol  not  less  than  50  per  cent,  of  a  resinous  extract. 

Agaric  yields  not  more  than  2  per  cent,  of  a  white  ash,  rich  in  phosphates. 

N.  F.  Preparations. — Pilulae  Antiperiodicae;  Pilulse  Antiperiodica?  sine  Aloe; 
Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe;  Tinctura  Zedoariae 
Amara. 

Uses.— Used  as  a  counterirritant  and  internally  in  doses  of  five  to 
ten  grains  (0.32  to  0.65'  Gm.)  in  the  night  sweats  of  phthisis. 

GUTTA  PERCHA.   N.  F.     Gutta  Percha 

The  purified,  coagulated,  milky  exudate  of  various  trees  of  the  gem  is 
Palaquium  Blanco  (Fam.  Sapotacece). 

Official  Description. — In  masses,  sticks  or  sheets  of  irregular  size  and  shape,  tough, 
yellowish-white  in  color  and  usually  with  reddish,  marbling  streaks. 

Solubility. — Insoluble  in  water;  partly  soluble  in  chloroform,  carbon  disulphide, 
petroleum  bcnzin,  or  oil  of  turpentine,  leaving  not  moro  than  10  per  cent,  of  undis- 
solved residue. 

Tests  for  Identity  and  Purity.  —Slightly  elastic  at  ordinary  temperatures,  becoming 
pliable  at  from  25°  to  30°  ( '.,  (77° -S(i°  P.).  It  gradually  softens  on  further  beating 
becoming  quite  plastic  at   80°  C.  (140°   I ■'.). 

One  Gm.  of  Gutta  Percha  when  boiled  for  one  hour  with  20  mils  of  dehydrated  alco- 
hol in  a  flask,  connected  with  a  reflux  condenser,  leaves  not  less  than  0.5  Gm.  of  undis- 
solved residue. 

When  exposed  to  air  and  sunlight,  Gutta  Percha  absorbs  oxygen  and  becomes  brittle. 

Gutta  Percha  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Liquor  Gutta;  Percha. 

Uses. — An  adhesive,  used  for  the  preparation  of  the  N.  F.  solution 
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LIQUOR  GUTT/E  PERCH/E.  N.  F.     Solution  of  Gutta  Percha 
[Liq.  Gut.  Perch.] 

Metric  Old  form 

Qutta  Percha,  in  thin  slices    15  Gm.  231  grain* 

Chloroform 100  mils  3  fl.  oi.  183  min. 

Lead  Carbonate,  in  fine  powder 17  Urn.  262  grain* 

Add  the  gutta  percha  to  75  mils  [old  form  about  2%  fl.  oz.]  of  the 
chloroform,  contained  in  a  bottle,  stopper  tightly  and  shake  it  occa- 
sionally until  the  gutta  percha  is  dissolved.  Then  add  the  lead  car- 
bonate, previously  mixed  with  the  remainder  of  the  chloroform,  and, 
having  shaken  the  whole  together  several  times,  at  intervals  of  half 
an  hour,  set  the  mixture  aside  until  the  insoluble  matter  has  subsided 
and  the  solution  has  become  clear.  Decant  the  clear  liquid  and  pre- 
serve it  in  small,  cork-stoppered  bottles. 


DIOSCOREA.   N.  F.      Dioscorea 
[Diosc. — Wild  Yam  Root] 

The  dried  rhizome  of  Dioscorea  villosa  Linne  (Fam.  Dioscoreacece) . 
It  contains  resin  and  a  saponin-like  principle. 

Official  Description. — Knotted  and  woody,  elongated,  from  6  to  12  mm.  in  thickness, 
often  compressed,  bent  and  branched,  bearing  scattered  nodular  projections  at  the 
sides,  slender  tough  roots  underneath  and  stem-scars  on  the  upper  surface;  externally 
pale  brown,  surface  more  or  less  scaly  from  the  partly  detached,  thin  outer  layer;  frac- 
ture short  but  tough,  the  fractured  surface  whitish  or  pale-brown,  with  numerous  small, 
scattered,  yellowish  wood  bundles. 

Odor  and  Taste. — Odorless,  taste  starchy,  insipid,  afterwards  acrid. 

Test  for  Identity  and  Purity. — Dioscorea  yields  not  more  than  7  per  cent,  of  ash. 

Uses — It  is  used  as  an  expectorant,  and  diaphoretic,  and  also  in 
rheumatism.     Dose,  one  drachm  (4  Gm.). 


DROSERA.   N.  F.     Drosera 

[  Droser. — Sundew] 

The  air-dried  flowering  plant  of  Drosera  rotundifolia  Linne*  (Fam. 
Droseracece) ,  frequently  mixed  with  the  closely  allied  species  Drosera 
intermedia  Hayne  and  Drosera  longifolia  Linne,  or  at  times  wholly 
replaced  by  these. 

It  contains  an  acrid  resin,  citric  and  malic  acid  and  a  ferment. 

Official  Description. — A  delicate  plant  of  a  reddish  color  throughout,  with  a  few 
fibrous,  blackish  rootlets;  leaves  all  in  a  basal  rosette,  blade  orbicular,  about  15  mm. 
in  diameter,  abruptly  contracted  into  a  slender,  pubescent  petiole,  upper  surface  covered 
with  prominent  glandular  hairs;  scape  filiform,  smooth,  from  10  to  20  cm.  in  length, 
bearing  a  few,  five-parted,  small,  white  fugacious  flowers  in  a  curved,  one-sided  raceme. 

Drosera  intermedin  is  identified  by  its  spatulate  leaves  with  blades  two  or  threetinies 
as  long  as  they  arc  wide  and  glabrous  petioles.  Drosera  longifolia  is  identified  by  its 
elongated  spatulate  obovate  leaves  with  blades  six  to  eight  times  as  long  as  they  are 
wide,  and  its  slender  smooth  petioles  and  scape,  decimate  at  base. 

Odor  and  Taste. — Odorless;  taste  faintly  bitter  and  acidulous. 

Test  for  Identity  and  Purity. — Drosera  yields  not  more  than  30  per  cent,  of  ash. 

Uses — It  is  used  in  chronic  bronchitis,  whooping-cough,  and  tuber- 
culosis, but  is  apparently  of  little  value.    Dose,  one  drachm  (4  Gm.). 
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ECHINACEA.   N.  F.     Echinacea 
[Echin.] 

The  dried  rhizome  and  roots  of  Brauneria  pallida  (Nuttall)  Britton 
{Echinacea  angitstifoUa  De  Candolle)  (Fam.  Composites). 
It  contains  an  acrid  resin,  and  a  minute  amount  of  an  alkaloid. 

Official  Description. — Nearly  entire,  cylindrical,  very  slightly  tapering  and  sometimes 
slightly  spirally  twisted,  from  10  to  20  cm.  in  length  and  from  4  to  13  mm.  in  diam- 
eter, externally  grayish-brown,  light  brown  or  purplish-brown,  slightly  annulate  in  the 
upper  portion,  with  occasional  V-shaped  stem  scars,  somewhat  longitudinally  wrinkled, 
or  furrowed;  fracture  short,  fibrous,  bark  less  than  1  mm.  in  thickness,  wood  thick  and 
composed  of  alternate  light  yellowish  and  black  wedges;  the  rhizome  with  a  circular 
pith. 

Odor  and  Taste. — Odor  faint,  aromatic;  taste  sweetish,  followed  by  a  tingling  sensa- 
tion suggesting  aconite,  but  lacking  the  persistent  and  benumbing  effect  produced  by 
that  drug. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  show  the  presence 
of  intercellular  (sehizogenous)  oil  and  resin  cavities  or  reservoirs  in  both  the  wood  and 
bark,  numerous  stone  cells  distinguished  by  the  presence  of  a  blackish,  resinous  sub- 
stance in  the  intercellular  spaces  between  them  and  some  of  the  adjoining  parenchyma, 
the  latter  containing  masses  or  aggregates  of  inulin.  The  walls  of  the  trachea?  or  vessels 
are  marked  with  simple  slit-like  pores  or  annular  and  reticulate  thickenings;  bast  fibers 
occur  in  the  stem,  and  in  some  specimens  true  libriform  or  wood  fibers  are  found. 

Echinacea  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Echinacese. 

Uses. — It  is  used  as  an  alterative,  diaphoretic,  and  antisyphilitic. 
Also  used  in  eczema.    Dose,  fifteen  grains  (1  Gm.). 


EUPHORBIA  PILULIFERA.   N.  F.     Euphorbia  Pilulifera 
[Euphorb.  Pilul. — Pill  Bearing  Spurge] 

The  dried  herb  of  Euphorbia  pilulifera  Linne*  (Fam.  Euphorbiacece), 
collected  Avhile  flowering  and  fruiting. 
It  contains  an  acrid  resin. 

Official  Description. — Roots  usually  present,  small,  branched,  and  reddish;  stems 
slender,  cylindrical,  obliquely  erect,  dichotomously  branched  from  near  the  base,  branches 
recurved  at  apices;  branches  and  stem  only  sparsely  leafed  at  base,  pale  greenish-brown, 
rough  or  hairy;  stems  coarsely  pilose  with  yellow  hairs  which  are  rather  dense  on  the 
upper  parts  but  sparse  on  the  lower;  pubescence  consisting  of  short,  nearly  straight 
unicellular  hairs,  becoming  almost  hispid  at  the  flowering  tops;  leaves,  opposite,  obliquely 
oblong,  acute,  serrulate,  rusty  pale  green,  pubescent  especially  on  the  prominent  veins 
on  the  lower  surface,  becoming  brittle  on  drying  and  usually  much  broken  in  the  drug; 
flowers  small,  numerous,  in  short  peduncled  axillary  clusters;  fruits  about  1  mm.  in  diam- 
eter, three-celled  capsules;  seeds  about  0.9  mm.  in  diameter,  triangular  ovoid,  pale 
brown. 

Odor  and  Taste. — Odor  aromatic  and  characteristic;  taste  faintly  bitter,  aromatio 
and  acrid. 

Test  for  Identity  and  Purity. — Euphorbia  Pilulifera  yields  not  more  than  12  per  cent, 
of  ash. 

N.  F.  Preparation. — Fluidextractum  Euphorbia;  Pilulifera;. 

Uses. — It  is  used  as  an  antispasmodic  and  expectorant;  dose,  thirty 
grains  (2  ( lm.). 

JUOLANS.   N.  F.     Juglans 
[Juglan. — Butternut  BarkJ 

The  dried  inner  bark  of  the  roots  of  Jiujlans  cinera  Linn6  (Fam. 
Juglandacea),  collected  in  the  autumn. 
It  contains  a  crystalline  resin,  juglandic  acid,  gum,  sugar,  etc. 
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Official  Description. — In  quills,  curved  strips,  or  in  chips,  from  3  to  10  mm.  in  thick- 
ness; of  a  deep  brown  odor  on  both  surfaces  and  throughout,  except  for  the  faint,  inter- 
secting, whitish,  radial,  and  tangential  lines  shown  in  the  transverse  section;  cuter 
surface  smooth,  somewhat  warty;  inner  surface  smooth  and  striate,  bearing  fragments 
of  thin  stringy  fiber;  fracture  short,  rather  weak,  somewhat  fibrous. 

Odor  and  Taste. — Odor  faintly  aromatic;  taste  bitter,  astringent,  somewhat  acrid. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  dark-brown  and,  when  examined 
under  the  microscope,  exhibits  numerous  rosette  aggregates,  crystals  of  calcium  oxalate, 
up  to  0.050  mm.  in  diameter;  simple  rounded  or  occasionally  2-  to  4-compound  starch 
grains,  the  individual  grains  being  up  to  0.015  mm.  in  diameter,  sometimes  with  a  cleft 
through  the  center;  stone  cells,  some  with  thick  walls,  with  simple  or  branching  pores, 
up  to  0.10  mm.  long  and  0.05  mm.  wide,  sometimes  with  reddish  contents;  long  thin- 
walled  sclerenchymatous  fibers  up  to  0.03  mm.  in  width,  occasionally  associated  with 
crystal  fibers,  the  latter  containing  prisms  of  calcium  oxalate  from  0.01  to  0.05  mm. 
in  length;  fragments  of  parenchyma  containing  brownish  tannin  masses  and  oil;  frag- 
ments of  epidermal  tissue  composed  of  polygonal  cells  having  yellowish  brown  walla, 
some  with  reddish-brown  contents. 

Juglans  yields  not  more  than  b  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Cascarse  Sagradse  Compositum  (from  Fluidextract j ; 
Fluidextractum  Juglandis. 

Uses. — A  mild  cathartic  and  hepatic  stimulant.  Dose,  one  drachm 
(4  Gm.). 

KAVA.   N.  F.     Kava 

[Methysticum     Kava  Kava] 

The'dried  rhizome  and  roots  of  Piper  methysticum  Forster  (Fam. 
Piperacece). 

Its  chief  constituent  is  a  resin  present  to  the  extent  of  about  5  per 
cent.  Small  amounts  of  other  principles,  glucosidal  and  alkaloidal  in 
character,  are  said  to  be  present. 

Official  Description. — Consisting  of  a  large,  irregular  knotty  crown,  often  12  cm.  or 
more  in  diameter,  from  which  proceed  numerous,  long,  cylindrical,  tough,  nearly  simple 
roots,  which  tend  to  fray  out  into  bare,  separated  fibro- vascular  bundles;  the  crown 
soft,  light,  spongy,  and  granular  and  very  starchy;  externally  dark-brown  or  blackish, 
the  crown  frequently  partly  scraped  and  light  brown  to   light   gray;  internally  white. 

Odor  and  Taste. — Odor  faint  but  characteristic;  taste  aromatic  and  pungent,  slightly 
bitter,  more  or  less  local  anaesthesia  resulting. 

Tests  for  Identity. — The  powdered  drug,  when  examined  under  the  microscope, 
exhibits  numerous,  simple,  or  two-  to  three-compound  starch  grains,  the  individual 
grains  being  up  to  0.045  mm.  in  diameter,  many  with  radial  clefts  or  triangular  fissures 
at  the  center;  yellow  resin  and  oil  cells;  narrow  sclerenchymatous  fibers  with  thin, 
strongly-lignified  walls;  trachea?  with  scalariform  or  reticulate  markings,  up  to  0.15 
mm.  in  width;  few  nearly  isodiametric  wood  parenchyma  from  the  remains  of  the  stem. 

Kava  yields  not  mo.e  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Kavae. 

Uses. — A  stimulant,  diuretic,  diaphoretic  and  tonic.  The  dose  is 
fifteen  grains  (1  Gm.). 

MASTICHE.   N.  F.     Mastic 

(U.S. P.  VIII) 

[Mastic] 

A  concrete  resinous  exudation  from  Pistacia  lentiscus  Linn6  (Fam. 
Anacardiacece) . 

Mastic  contains  a  resin  (mastichic  acid,  C2oH3202),  which  is  soluble 
in  strong  alcohol;  also  masticin,  a  resinous  principle  which  is  insoluble 
in  alcohol;  a  small  quantity  of  volatile  oil  is  likewise  present. 

Official  Description. — In  sub-globular,  lenticular,  elongated  or  pear-shaped  tr:irs, 
about  3  mm.  in  diameter,  pale  yellow  or  greenish-yellow,  transparent,  having  a  glass- 
like luster,  the  surface  sometimes  very  slightly  dusty;  brittle,  becoming  plastic  when 
chewed. 

Odor  and  Taste. — Odor  slight,  balsamic;  taste  mild,  terebinthinate. 
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Tests  for  Identity. — Mastic  is  completely  soluble  in  ether  and  almost  completely 
soluble  in  alcohol.  The  acid  number,  determined  as  directed  by  the  U.S.P.,  Test  No. 
10,  Chapter  LXII  is  not  less  than  65. 

N.  F.  Preparations. — Pilulae ad Prandium  (Chapman's);  Pilulae  Aloes  etMastiches. 

Uses. — It  is  used  in  pills  of  aloes  and  mastic  to  modify  the  action  of 
the  aloes;  in  the  arts  it  is  employed  to  form  a  varnish.  Dose,  thirty 
grains  (2  Gm.). 

PINUS  ALBA.   N.  F.     White  Pine  Bark 
[Pinus  Alb.] 

The  dried  inner  bark  of  Pinus  Strobus  Linne  (Fam.  Pinacece). 
It  contains  tannin,  gum,  resin,  and  a  peculiar  body  known  as  conif- 
erin,  (CielWVHaO).    This  substance  yields  vanillin  upon  oxidation. 

Official  Description. — In  flat  pieces  of  variable  size  and  from  1  to  3  mm.  in  thickness; 
outer  surface  varying  from  a  pale  pinkish-white  when  fresh,  to  a  light  or  rather  deep- 
yellowish-brown  on  keeping,  occasionally  with  small  patches  of  the  gray-brown  peri- 
derm adhering;  more  or  less  cottony,  and  often  showing  small  scattered  pits;  inner  sur- 
face either  lighter  or  darker  than  the  outer,  finely  striate;  fracture  tough,  fibrous;  trans- 
verse section  showing  an  outer  yellowish  and  an  inner  whitish  band. 

Odor  and  Taste. — Odor  slight,  terebinthinate ;  taste  slightly  mucilaginous,  bitter, 
sweet  and  astringent. 

Tests  for  Identity  and  Purity. — The  powdered  drug,  when  examined  under  the  mi- 
croscope, exhibits  numerous  rounded  or  oval,  simple  starch  grains,  up  to  0.03  mm.  in 
diameter,  some  having  a  cleft  or  fissure  through  the  center;  few  monoclinic  prisms  of 
calcium  oxalate  about  0.02  mm.  in  diameter;  resin  in  reddish-brown,  angular  masses; 
thin-walled  parenchyma  cells,  isodiametric  to  elongated,  many  containing  starch  grains; 
tracheids  very  few  or  absent. 

White  Pine  Bark  yields  not  more  than  3  per  cent,  of  ash. 

N.  F.  Preparations. — Syrupus  Pini  Strobi  Compositus;  Syrupus  Pini  Strobi  Com- 
positus  cum  Morphina. 

Uses. — It  is  used  as  an  expectorant  in  doses  of  thirty  grains  (2  Gm). 


Unofficial  Products  from  Oils  and  Substances  Containing  Resins 

Alkanet  The  root  of  Anchuta  tindoria.     Used  exclusively  for  coloring  oils,  oint- 

ments,  and   plasters,  which   are   beautifully   reddened    by  l  J  .i  o  of  their 
weight  of  the  root 
Ammoniacum  A  gum-resin   obtained   from   Dorema   Ammoniacvm    Don    (Fam.    Umbel- 

Ammoniac.  li/erce).      It  contains  25  per  cent,  gum,  70  per  rent,   resin,  and   about 

U.  S.  P.  1890  3  per  cent,  volatile  oil.     It  is  expectorant  and  stimulant.     Dose,  fifteen 

grains  (1  Gm.) 
Annatto  A  coloring  substance,  consisting  of  the  pulp  which  BUITOUnda  the  seeds  in 

the  fruit  of  Bixa  OreUana.      Used   for  coloring  cheese  and   butter,  and 
for  dyeing  silk  and  cotton  orange-yellow 
Bdellium  From  Bahamodendron  Mukul,  grown  in  India.     It  contains  volatile  oil 

Bdellium  and  resin  ./»««_» 

Benzoyl  Glycocoll,         The  dose  of  benzoyl  glycocoll,  or  sodium  hippuratc,  is  ten  grains  (0.65  dm.) 
,,.,'    ^NIIC'vIIsO         three  times  a  day 
CHa<CQoij[ 
Copal  A  resinous  substance,  brought  principally  from  the  East   Indies.     Used 

for  making  varnish 
Doundake  An  astringent   and  tonic  febrifuge 

Elastim   Rubber  The  prepared  milk- juice  of  several  species  of  Hebta  Sublet  (Fam.  /  uphor- 

(India  Rubber)  Woeees),  known  in  commerce  as  Para  Rubber.     It  is  used  as  the  base 

U.  S.  P.  VIII  for  machine-made  plasters 

Elemi  From  Connarium  commune,  grown  in  the  Philippine  Islands.     It  contains 

Elemi  10  per  cent,  of  volatile  oil,  <   i ()I1  ir,.  and  25  per  cent    of  resin 

Euphorbium  From  Buphorbiitm  nainiftra.  font,. I  in  Morocco,     l'  contains  Is  per  cent, 

Euphorbium  o*  gum  and  88  per  cent,  of  resin,  etc 

Galbanum  From  Fmihi  gammiflua.     It  contains  8  per  cent,  of  volatilo  oil  and  85 

Galbanum  I"  r  MB1     "f  resin.      Dose,  (ifteen  >;r:iins   (1   Cm  I 

Guriun  From  I>iptcrt>rnrpu*  turlnnnlua.     It  contains  about  40  per  cent,  of  volatile 

Wood  oil  "ii  and  resin 

Hippuric  Arid,  Suggested  as  a  remedy  in  the  uric  acid  diathesis 

(C9H9NO8) 
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Unofficial  Products  from  Oils  and  Substances  Containing  Resins — Continued 
A  stimulant  expectorant.    At  present  used  only  in  plasters 


Labdanum 

Ladanum 
Lac 

Lacca 
Liquidambar 

Styraciflua 

(Copalm  Balsam) 
Olibanum 

Frankincense 
Pix  Burgundica 

Burgundy  Pitch. 
U.  S.  P.  1890 
Pix  Canadensis 

Canada  Pitch 
Resina  Draconis 

Dragon's  Blood 
Retinol 

Sagapenum 

Sandarach 

Gum  Juniper 
Succinum 
Amber 
Terebinthina 
Canadensis 
Canada  Turpentine 
(Balsam  of  Fir 
Canada  Balsam) 
U.  S.  P.  VIII 
Terpinol, 

(CioH16)2+H20 
Viscum  Album 
Mistletoe 


A  reddish-brown  resin.     Formerly  used  in  medicine,  but  at  present  chiefly 

for  making  varnish;  also  in  making  sealing  wax 
Stimulant  and  expectorant.     The  bark  of  the  tree  is  astringent,  and  is 

used  in  diarrhoea  and  dysentery,  especially  for  children,  given  in  the 

form  of  a  syrup 
From  several  species  of  Buswellia,  found  in  Africa.    It  contains  6  per  cent. 

of  volatile  oil  and  56  per  cent,  of  resin 
The  prepared  resinous  exudation  of  Abies  excelsa  Poiret    (Fam.   Coni/trm 

Used  in  making  plasters 

From  Abies  canadensis.     Used  in  making  plasters 

The  resin  from  the  fruit  of  Calamus  Draco.     It  contains  a  peculiar  resin 
C20H20O2,  etc.  * 

A  yellowish  oil,  boiling  at  280°  C.  (536°F.)  Mildly  antiseptic.  Good 
solvent  of  phosphorus 

Stimulant,  antispasmodic.  Dose,  ten  to  thirty  grains  (0.65  to  2  Gm.). 
Used  also  externally  in  plasters  as  a  discutient 

Used  chiefly  as  a  varnish  and  as  incense.  Formerly  given  internally,  and 
used  in  ointments  and  plasters 

Contains  succinic  acid,  and  a  volatile  oil  which  is  stimulant  and  anti- 
spasmodic, or  rubefacient  when  applied  externally 

A  liquid  oleoresin  obtained  from  Abies  balsamea  (Linne)  Miller  (Fam 
Coniferce)  (see  Reagents,  Chapter  LXII).  Used  externally  but  chiefly 
for  mounting  microscopic  objects 


Derivative  of  oil  of  turpentine.    In  colorless  crystals.    Dose,  three  to  four 

grains  (0.2  to  0.25  Gm.) 
Oxytocic.    Dose,  a  fluidrachm  (4  mils)  of  the  fluidextract 


Eclectic  Resinoids 

These  so-called  active  principles  are  made  by  adding  a  concentrated 
alcoholic  tincture  of  the  drug  to  a  large  quantity  of  water,  and  col- 
lecting the  precipitate.  They  are  largely  used  by  the  eclectic  practi- 
tioners, and  vary  greatly  in  properties  and  effects.  They  must  not  be 
confounded  with  true  active  principles,  although  the  names  are  often 
exactly  the  same;  this  fact  often  leads  to  annoyance  in  dispensing, 
and  has  been  the  cause  of  dangerous  mistakes.  A  list  of  the  resinoids 
most  frequently  used  is  appended. 


Alnuin  From  the  bark  of  Alnus  rubra.     The  dose  is  about  one  to  three  grains  (0.065  to 

0.2  Gm.) 
Ampelopsin       From  the  branches  and  bark  of  Ampelopsis  quinquefolia.     The  dose  is  from  two 

to  eight  grains  (0.13  to  0.5  Gm.) 
Apocynin  From   the   root   of   Apocynum  androscemi folium.      It   yields   about    one   ounce   of 

apocynin  from  two  pounds  of  drug.     The  dose  is  from  one-half  to  two  trains 
,  (0.03  to  0.13    Gm.)  •  * 

Asclepidin  From  the  root  of  Asclepias  tuberosa.     The  dose  is  from  one  to  five  grains  (0  065 

to  0.32  Gm.) 
Baptisin  From  the  root  of  Baptisia  tinctoria.     It  is  of  a  yellowish-brown  color.     The  dose 

is  from  one-third  to  one  grain  (0.022  to  0.065  Gm.) 
Barosmin  From  the  leaves  of  Barosma  betulina  and  other  species.     The  dose  is  from  one  to 

four  grains  (0.065  to  0.25  Gm.) 
Caulophyllin     From  the  root  of  Caulophyllum  thalictroides.     It  yields  about  12  per  rent,  of  caulo- 

phyllin.     The  dose  is  from  one-quarter  to  one  grain  (0.016  to  0.065  Gm.) 
Ceanothin  From  the  root  of  Ceanothus  americanus. 

Cerasein  From  the  bark  of  Cerasus  virginiana.     The  dose  is  from  five  to  ten  grains  (0.32  to 

0.65  Gm.) 
Chelonin  From  the  herb  of  Chelone  olabra.     The  dose  is  from  one  to  two  grains  (0.065  to 

0.13  Gm.) 
Chimaphilin      From  the  leaves  of  Chimaphila  umbellata.     The  dose  is  from  one  to  four  grains 

(0.065  to  0.25  Gm.)  ^ 

Cimicifugin       From  the  rhizome  of  Cimici/uga  racemosa.     It  yields  about  5  per  cent      It  is  also 

called  Macrotin.     The  dose  is  from  one  to  six  grains  (0.065  to  0.38  Gm.) 
Collinsonin        From  the  herb  of  Collinsonia  canadensis.    The  dose  is  about  three  grains  (6  2  Gm.) 
Cornin  From  the  bark  of  the  root  of  Cornusflorida.    The  dose  is  about  five  grains  (0.32  Gm.) 

Corydalin  From  the  tubers  of  Dicentra  canadensis.    It  yields  about  one-half  ounce  of  corvda- 

(0103rton0t13OGPmT  *"  Th6  d0S6  "  fr°m  one-half  to  tw°  «^n" 

Cypripedin        From  the  rhizome  of  Cypripedium  pubescent.    The  dose  is  about  two  grains  (0.125 
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Dioscorein         From  the  root  of  Dioscorea  villosa.     The  dose  is  from  two  to  five  grains   (0.13  tc 

0.32  Gm.) 
Euonymin  From  the  bark  of  Euonymus  atropurpureus.     The  dose  is  from  one-fourth  to  foui 

grains  (0.016  to  0.25  Gm.) 
Eupatorin  From  the  leaves  and  flowering  tops  of  Eupatorium  perfoliatum.    The  dose  is  from 

two  to  four  grains  (0.13  to  0.25  Gm.) 
Euphorbin         From  the  root  of  Euphorbia  corollata.      The  dose  is  from  one-half  to  two  grains 

(0.03  to  0.13  Gm.) 
Fraserin  From  the  root  of  Frasera  Walteri.     The  dose  is  from  one  to  five  grains  (0.065  to 

0.32  Gm.) 
Gelsemin  From  the  rhizome  of  Gelsemium  sempervirens.     The  dose  is  from  one-half  to  two 

grains  (0.03  to  0.13  Gm.) 
Hamamelin       From  the  root  of  Hamamelis  virginiana.     The  dose  is  about  five  grains  (0.32 Gm.) 
Helonin  From  the  root  of  Helonias  dioica.     The  dose  is  from  one-half  to  two  grains  (0.03 

to  0.13  Gm.) 
Hydrastin  From  the  rhizome  of  Hydrastis  canadensis.     The  dose  is  from  three  to  five  grains 

(0.2  to  0.3  Gm.) 
Juglandin         From  the  bark  of  the  root  of  Juglans  cinerea.    The  dose  is  from  two  to  five  grains 

(0.13  to  0.32  Gm.) 
Leptandrin        From  the  root  of  Leplandra  virginica.    The  dose  is  from  two  to  four  grains  (0.13 

to  0.25  Gm.) 
Lupulin  From  the  strobiles  of  Humulus  Lupulus.     The  dose  is  from  five  to  ten  grains 

(0.32  to  0.65  Gm.) 
Lycopin  From  Lycopus  virginicus.    The  dose  is  from  three  to  five  grains  (0.2  to  0.32  Gm.) 

Macrotin  See  Cimicifugin 

Menispermin    From  Menispermum  canadense.    The  dose  is  about  two  grains  (0.13  Gm.) 
Myrioin  From  Myrica  cerifera.    The  dose  is  from  two  to  eight  grains  (0.13  to  0.5  Gm.) 

Phytolaccin       From  Phytolacca  decandra.     The  dose  is  from  one-quarter  to  one  grain  (0.016  to 

0.065  Gm.) 
Populin  From  the  bark  of  Populus  tremuloides.    The  dose  is  from  two  to  five  grains  (0.13 

to  0.32  Gm.) 
Prunin  From  Cerasus  serotina.    The  dose  is  about  two  grains  (0.13  Gm.) 

Ptelein  From  the  root  of  Ptelea  trijoliata 

Rhein  From  different  species  of  Rheum.     The  dose  is  from  two  to  four    grains   (0.13    to 

0.25  Gm.) 
Rhusin  From  the  leaves  of  Rhus  glabra.    It  is  said  to  be  a  light  brown  powder 

Rumin  From  Rumex  crispus.     The  dose  is  about  two  grains  (0.13  Gm.) 

Sanguinarin      From  Sanguinaria  canadensis.    The  dose  is  from  one-half  to  two  grains  (  0.03  to 

0.13  Gm.) 
Scutellarin         From  the  herb  of  Scutellaria  lateriflora.    The  dose  is  from  three  to  six  grains  (0.2 

to  0.38  Gm.) 
Senecin  From  Senecio  gracilis.    The  dose  is  from  three  to  five  grains  (0.2  to  0.32  Gm.) 

Senecionin         From  Senecio  gracilis.    The  dose  is  from  one  to  five  grains  (0.065  to  0.32  Gm.) 
Smilacin  From  different  species  of  Smilax.     The  dose  is  from  two  to  five  grains  (0.13  to 

0.32  Gm.) 
Stillingin  From  Stillingia  sylvatica.     The  dose  is  one-half  to  one  grain  (0.03   to  0.065  Gm.) 

Trillin  From  Trillium  pendulum.     The  dose  is  from  three  to  six  grains  (0.2  to  0.38  Gm.) 

Viburnin  From  Viburnum  Opulus.    The  dose  is  about  two  grains  (0.13  Gm.) 


QUESTIONS  ON  RESINS,  OLEORESINS,  QUM  RESINS,  AND 

BALSAMS 

What  are  resins  and  how  are  they  characterized?  (See  page  1215).  What  are  they 
chemically? 

What  are  natural  oleoresins?    What  are  gum  resins?    What  are  balsams? 

Oil  of  turpentine — What  is  the  Latin  name?  Give  the  synonyms.  How  it  is  de- 
fined? 

What  is  its  chemical  composition?    What  is  its  specific  gravity? 

Describe  odor,  taste  and  solubility. 

Give  the  tests  for  identity  and  purity. 

For  what  is  it  used  medicinally? 

What,  are  its  official  preparations? 

Rectified  oil  of  turpentine — What  is  the  Latin  official  title?  How  is  oil  of  turpen- 
tine rectified?     Give  the  details  of  the  process. 

Give  description,  specific  gravity,  and  tost  for  identity.  For  what  is  it  used  inter- 
Dally?  Give  the  dose.     Name  the  official  preparation. 

Terebene — Give  the  Latin  title.     How  is  this  Bubstance  made? 

Give  the  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity 
and  purity. 

For  what   is  it   used  medicinally?     Give  the  dose. 

Terpin  hydrate  Give  the  Lathi  title  and  chemical  formula  in  symbols.  What  is 
this  substance  chemically?     How  may  it  be  made? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity. 
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For  what  is  it  used  medicinally?    Give  the  dose. 

What  are  its  official  preparations? 

Rosin — What  is  its  synonym?  How  is  it  obtained?  Give  the  official  description 
and  tests. 

For  what  is  it  used?    What  are  its  official  preparations? 

Turpentine — What  is  its  Latin  title?    What  is  its  definition? 

What  does  it  contain?  Give  the  description,  odor,  taste,  and  chemical  reaction 
and  tests  for  impurities. 

For  what  is  it  used  in  pharmacy?    What  is  the  dose? 

Oil  of  dwarf  pine  needles — What  is  the  Latin  title  and  synonym?  What  is  its 
source?    Name  the  constituents  present  in  this  oil.    What  are  its  uses? 

Venice  turpentine — Give  the  Latin  title  and  synonym.  What  is  the  official  defi- 
nition?    Describe  its  appearance,  odor,  and  taste.     What  are  its  uses? 

Asafetida — What  is  the  Latin  official  name?  Give  the  synonym.  What  standard 
is  required  by  the  U.  S.  P.  for  "whole  asafetida"?  For  "powdered  asafetida'? 
What  is  its  definition  and  description? 

What  are  its  constituents? 

What  does  this  volatile  oil  contain? 

What  does  the  resin  yield  by  treatment  with  potassium  hydroxide? 

What  does  it  yield  by  dry  distillation? 

What  is  the  best  solvent  for  its  valuable  principles? 

Will  water  extract  its  virtues?    How?    What  is  its  use  and  the  dose? 

What  are  its  official  preparations? 

Myrrh — What  is  its  synonym?  Give  the  source.    Give  the  official  description. 

What  does  it  contain?    What  are  its  active  principles? 

What  is  its  best  solvent?  For  what  can  the  gum  left  after  macerating  myrrh  in 
alcohol  be  used?  Mention  the  official  preparations  in  which  myrrh  is  an  in- 
gredient.   What  is  the  dose? 

Guaiac — What  is  the  Latin  name?  What  is  the  synonym?  How  is  this  resin  pre- 
pared? 

Give  the  official  definition  and  description.  What  should  be  the  color  of  the  pow- 
der?   What  change  occurs  if  it  is  exposed  to  the  air? 

What  effect  does  chlorine  water  or  tincture  of  ferric  chloride  have  upon  an  alco- 
holic solution? 

How  may  an  impurity  of  rosin  be  detected? 

Of  what  does  it  consist?    What  are  the  best  solvents  for  guaiac? 

Why  is  a  solution  of  guaiac  colored  blue  by  oxidizing  agents? 

What  is  the  dose?    What  are  the  official  preparations? 

Guaiac  wood — What  is  the  Latin  title.  Give  the  synonym  and  official  definition. 
What  is  its  chief  constituent.  Describe  the  drug.  Into  what  N.  F.  prepa- 
ration does  it  enter?     Give  uses  and  dose. 

Balsam  of  tolu — What  is  the  Latin  name?    What  is  its  source? 

What  does  it  contain? 

Give  the  description,  odor,  taste,  and  solubility.  What  tests  are  given  to  prove 
the  absence  of  impurities? 

What  are  its  medicinal  properties?    What  are  its  official  preparations  and  uses? 

Balsam  of  Peru — What  is  the  Latin  name?     What  is  its  source? 

What  does  it  contain? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests 
for  identity  and  specific  gravity. 

How  may  the  following  impurities  be  detected? — viz.:  Fixed  oils;  rosin;  turpen- 
tine? Into  what  N.  F.  preparation  does  it  enter?  What  air  its  medicinal 
and  pharmaceutical  uses? 

Benzoin — Give  the  Latin  title  and  synonym?    What  is  its  Bource. 

Give  the  description  and  characteristics  of  Siaui  Benzoin.     Of  Sumatra  Benzoin. 

What  does  it  contain?    What  is  its  best  solvent? 

What  are  its  uses  and  the  dose?     What  arc  the  official  preparations? 

Storax — What  is  the  Latin  name?     Give  the  synonym.     What   is  its  source0 

What  does  it  contain?  Give  description,  odor,  taste,  solubility,  and  tests  for  iden- 
tity.    Into  what  preparation  does  it  enter0 

What  are  its  medicinal  properties?     For  what  is  it  used? 

Benzoic  acid — Give  formula  in  symbols,  and  Latin  name. 

Where  is  it  found,  and  how  may  it  be  obtained? 

How  is  it  prepared  artificially  from  urine? 
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How  is  this  acid  sometimes  treated  to  disguise  its  odor? 

How  is  it  made  from  naphthaline? 

How  is  it  made  from  toluene? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — viz.:     Readily  carbonizible  or- 
ganic matters;  more  than  traces  of  chlorine;  cinnamic  acid.     For  what  is  it 

used  medicinally?    What  is  the  dose? 
Agaric — What  is  the  Latin  title  and  synonym?     Give  the  official  definition  and 

description.    What  are  its  constituents?    Give  the  uses  and  dose. 
Gutta  percha — What  is  this  substance?    Describe  its  appearance  and  solubilities. 

What  are  its  uses? 
Solution  of  gutta  percha — How  is  it  prepared?    Why  is  lead  carbonate  used? 
Dioscorea — What  is  the  synonym?    Give  the  definition  and  description.    What  are 

its  uses  and  the  dose? 
Drosera — What  is  the  synonym?    Give  the  definition  and  description.    What  are 

its  constituents?     What  are  its  uses  and  the  dose? 
Echinacea — Give  its  definition  and  description.     What  are  its  constituents,  uses, 

and  dose? 
Euphorbia  pilulifera — What  is  its  synonym?    Give  its  definition  and  description. 

What  is  its  chief  constituent.    What  are  its  uses  and  the  dose? 
Juglans — Give  the  synonym.    What  is  the  N.  F.  definition  and  description?    Name 

its  most  important  constituents.     What  are  its  official  preparations?     Give 

the  uses  and  dose. 
Kava — What  is  its  synonym?    Give  the  N.  F.  definition  and  description.     What 

are  its  constituents?     What  are  its  uses  and  dose? 
Mastic — Give  definition  and  description.     What  are  its  constituents?     Give  its 

uses  and  the  dose. 
What  are  eclectic  resinoids,  and  how  are  they  usually  prepared? 
Are  they  the  active  principles  of  the  drugs  from  which  they  are  prepared? 


CHAPTER    LVIII 
FIXED  OILS,  FATS,  AND  SOAPS 

Fixed  oils  and  fats  are  obtained  from  both  the  vegetable  and  the 
animal  kingdom.  They  are  greasy  to  the  touch,  and  leave  a  perma- 
nent oily  stain  on  paper  ;  they  are  insoluble  in  water,  but  dissolve  in 
ether,  chloroform,  carbon  disulphide,  benzene,  petroleum  benzin,  oil 
of  turpentine,  and  volatile  oils ;  they  usually  mix  with  one  another 
without  separating. 

When  pure,  they  are  generally  colorless  or  have  a  pale  yellow  color  ; 
they  have  a  distinctive  odor  and  taste,  which  is  often  caused  by  im- 
purities with  which  they  are  associated,  as  the  process  of  refining 
deprives  them  of  odor  and  taste. 

When  heated  moderately,  if  solid  they  melt,  or  if  liquid  they  be- 
come thinner  ;  if  heated  strongly  in  air  they  are  decomposed,  evolve 
offensive  vapors,  and  then  burn  with  a  sooty  flame,  much  heat  being 
generated.  Their  specific  gravity  varies  from  0.870  to  0.985,  thus 
being  lighter  than  water.  By  exposure  to  air  they  acquire  an  acrid, 
disagreeable  taste  and  become  acid  to  litmus  paper.  This  change, 
termed  rancidity,  is  believed  to  be  due  to  the  presence  of  impuri- 
ties (like  albuminous  substances),  which  act  as  ferments,  induce 
decomposition,  liberate  the  fatty  acids,  and  produce  volatile,  odorous 
acids,  like  caproic,  caprylic,  butyric,  and  valeric  acids.  Oils  which 
have  become  rancid  may  often  be  purified  by  shaking  them  thor- 
oughly with  hot  water  and  then  with  a  cold  solution  of  sodium  carbo- 
nate, and  subsequently  washing  them  with  cold  water. 

Chemically,  the  fixed  oils  and  fats  are  esters  of  higher  members  of 
the  fatty  acids,  the  alcohol  being  glycerin  and  the  radical  glyceryl. 
In  most  cases  they  consist  of  two  or  three  proximate  principles, — 
olein,  palmitin,  or  stearin.  These  are  sometimes  termed  the  glyce- 
rides  of  oleic,  palmitic,  and  stearic  acids.  Olein  is  liquid,  and  pal- 
mitin and  stearin  are  both  solid  ;  hence  the  consistence  of  fixed  oils 
and  fats  is  due  to  the  relative  proportion  of  these  principles  :  thus. 
almond  oil,  being  composed  principally  of  olein,  is  always  liquid  at 
ordinary  temperatures,  while  tallow,  being  largely  stearin,  is  solid. 

Olein,  C3H5(C18H3302)3,  is  the  oleate  of  the  triad  radical  glyceryl, 
and  constitutes  the  liquid  principle  of  oils.  It  is  extremely  difficult 
to  obtain  it  pure.  Being  in  most  oils  associated  with  the  solids 
stearin  and  palmitin,  it  has  to  be  separated  by  pressure  and  other 
mechanical  means,  and  this  is  not  easily  effected.  As  ordinarily  pro- 
cured, therefore,  olein  contains  more  or  less  of  palmitin  or  stearin,  or 
both.  It  is  obtained,  either  by  the  agency  of  alcohol  or  by  expression. 
When  one  of  the  oils,  olive  oil,  for  example,  is  dissolved  in  boiling 
alcohol,  the  solution,  on  cooling,  deposits  the  concrete  principles, 
retaining  the  olein,  which  it  yields  upon  evaporation.  The  other 
method  consists  in  compressing  one  of  the  solid  fats,  or  of  the  liquid 
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oils  rendered  concrete  by  cold,  between  folds  of  b'bulous  paper,  which 
absorb  the  olein,  and  give  it  up  afterwards  by  compression  under 
water.  Olein  is  a  liquid  of  oily  consistence,  congealing  at  — 6°  C. 
(21.2°  F.),  colorless  when  pure,  with  little  odor  and  a  sweetish  taste, 
insoluble  in  water,  soluble  in  alcohol  and  ether. 

The  hydrogenation  of  oils,  whereby  oleic  acid  or  an  oleate,  when 
treated  with  hydrogen  in  the  presence  of  a  catalytic  agent  such  as 
finely  divided  metallic  nickel,  is  changed  into  stearic  acid  or  stearate, 
has  become  an  important  commercial  process.  The  hydrogenation 
of  cottonseed  oil  produces  a  solid  fat  which  has  been  largely  used  in 
cooking,  replacing  lard,  and  has  been  suggested  for  ointments.  The 
claim  is  made  that  it  is  less  subject  to  rancidity  than  lard  and  is  quickly 
absorbed  by  the  skin. 

Palmitin. — Palmitic  acid  occurs  in  the  more  liquid  fats,  such  as 
palm  oil  and  cocoanut  oil,  as  glyceride;  while  in  spermaceti  and  some 
forms  of  wax  it  is  combined  with  monatomic  alcohol  radicals.  Pal- 
mitin is  the  glyceride  of  palmitic  acid  or  glyceryl  tripalmitate. 

Stearin. — This  exists  abundantly  in  tallow  and  other  animal  fats, 
and  is  made  on  an  immense  scale  for  use  in  candles  by  cooling  lard 
and  tallow,  and  separating  the  olein  by  hydraulic  pressure.  It  may 
be  obtained  pure  by  dissolving  suet  in  hot  oil  of  turpentine,  allowing 
the  solution  to  cool,  submitting  the  solid  matter  to  expression  in  un- 
sized paper,  repeating  the  treatment  several  times,  and  finally  dis- 
solving in  hot  ether,  which  deposits  the  stearin  on  cooling.  This  is 
white,  opaque  in  mass,  but  of  a  pearly  appearance  as  crystallized  from 
ether,  pulverizable,  fusible  at  66.5°  C.  (151.3°  F.),  soluble  in  1  oiling 
alcohol  and  ether,  but  nearly  insoluble  in  those  liquids  cold,  and  quite 
insoluble  in  water.  It  consists  of  glyceryl  and  stearic  acid,  as  a  glycer- 
ide, C3H5(Ci8H3502)3,  and  has  been  formed  synthetically  by  heating 
a  mixture  of  these  two  materials  to  280°  to  300°  C.   (536°-572°  F.). 

Margarin. — What  was  long  known  under  this  name  was  shown  by 
Heintz,  in  1852,  to  be  a  mixture  of  stearin  and  palmitin.  The  true 
margaric  acid,  C17H34O2,  has  been  obtained  by  synthesis,  and  accord- 
ing to  Ebert  is  found  in  adipocere,  a  waxy  substance  formed  in  the 
tissues  of  dead  animals. 

Stearic  acid,  Ci8H3602,  is  a  firm,  while,  solid,  like  wax,  fusible  at 
69.4°  C.  (157°F.),  greasy  to  the  touch,  pulverizable,  soluble  in  alcohol, 
very  soluble  in  ether,  but  insoluble  in  water.  In  the  impure  state  it 
is  used  as  a  substitute  for  wax  in  making  candles.  (See  Aeidum  Stear- 
icum.)  Palmitic  acid,  C16H32O2,  forms  a  white  sealv  mass,  and  melts 
at  62°  C.  (143.  6°  F.).  Oleic  acid,  Ci8H3102,  is  an  oily  liquid,  insolu- 
ble in  water,  soluble  in  alcohol  and  ether,  lighter  than  water,  crystal- 
lizable  in  needles  a.  little  below  0°  C.  (32°  F.),  and  having  a  slight 
smell  and  a  pungent  taste.  (See  Aeidum  Oleicum.)  Glycerin  is  de- 
scribed under  a  separate  head.     (See  Glycerinum.) 

AMYGDALA  DULCIS.   U.S.     Sweet.  Almond 
[Amygd.    Dulc] 

The  ripe  seeds  of  Primus  AmygdallM  ihilris  De  Candolle  (Fam. 
Rosacerv).  Preserve  Sweet  Almond  in  tightly-closed  containers,  add- 
ing a  few  drops  of  chloroform  or  carbon  tetrachloride  from  time  to 
time  to  prevent  attack  by  insects. 
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Official  Description. — Ovate  or  oblong  lanceolate,  17  to  25  mm.  in  length,  10  to  13 
mm.  in  breadth  and  4  to  7  mm.  in  thickness;  seed-coat  light  brown  with  numerous 
parallel  veins,  thin  and  easily  removed  on  soaking  the  seed  in  water;  embryo  straight, 
white,  and  with  two  plano-convex  cotyledons. 

Taste. — Bland,  sweet. 

Tests  for  Identity  and  Purity. — Bitter  Almond. — Triturate  Sweet  Almond  with  water; 
a  milk-white  emulsion  is  produced  which  is  not  acid  to  litmus,  and  has  no  odor  of 
benzaldehyde  or  hydrocyanic  acid. 

The  powder  is  creamy-white,  exhibiting  numerous  very  small  oil  globules,  0.001  mm. 
or  less  in  diameter,  and  larger  oil  globules  and  crystalloids,  the  latter  sometimes  with 
adhering  globoids;  fragments  of  parenchyma  of  endosperm,  containing  oil  globules 
and  aleurone  grains;  also  occasional  fragments  of  seed-coat  with  characteristic,  more 
or  less  scattered,  large,  elliptical,  thin-walled,  strongly  lignified  epidermal  cells  and  nar- 
row, closely  spiral  tracheae.     Starch  grains  are  absent. 

Sweet  Almond  yields  not  more  than  4  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Emulsum  Amygdala?. 

Sweet  almond  contains  about  40  per  cent,  of  fixed  oils,  protein  com- 
pounds (conglutin  and  amandin),  sugar,  mucilage,  etc.  Tannin  is 
present  in  the  integuments. 

The  protein  compounds  aid  in  emulsionizing  the  fixed  oil  which 
is  present,  and  simple  trituration  is  all  that  is  necessary  to  form  a 
mixture. 

Uses. — It  is  used  as  a  demulcent  in  the  form  of  an  emulsion. 

OLEUM  AMYGDALAE  EXPRESSUM.  U.  S.     Expressed  Oil  of  Almond 
[OI.  Amygd.   Exp. — Oil  of  Sweet  Almond] 

A  fixed  oil  obtained  from  the  kernels  of  varieties  of  Prunus  amygdalus 
Stokes  (Fam.  Rosacea).  Preserve  it  in  well-closed  containers,  in  a 
cool  place. 

Preparation. — This  oil  is  obtained  equally  pure  from  sweet  and 
bitter  almonds.  The  almonds  having  been  deprived  of  a  reddish- 
brown  powder  adhering  to  their  surface,  by  being  rubbed  together  in 
a  piece  of  coarse  linen,  are  ground  in  a  mill,  and  then  pressed  in  can- 
vas sacks  between  plates  of  steel  slightly  heated.  The  oil,  which  is  at 
first  turbid,  is  clarified  by  rest  and  filtration.  Sweet  almond  yields 
about  40  per  cent,  and  bitter  almond  35  per  cent,  of  fixed  oil. 

A  colorless  oil  may  be  obtained  by  expressing  almonds  which  have 
been  blanched — i.e.,  deprived  of  their  testa  by  soaking  them  in  hot 
water  and  slightly  pressing  them,  and  afterwards  drying  in  a  stove  to 
evaporate  the  water.  The  fixed  oil  from  peach  or  apricot  kernels  is 
frequently  sold  for  expressed  oil  of  almond.  While  a  useful  product, 
it  is  not  intended  by  the  U.  S.  P.  IX  that  it  should  be  substituted 
for  oil  of  sweet  almond  (see  official  test  below) . 

Official  Description. — A  clear,  pale  straw-colored  or  colorless,  oily  liquid. 

Odor  and  Taste. — Almost  odorless,  and  having  a  bland  taste. 

Solubility. — Slightly  soluble  in  alcohol,  miscible  with  ether,  chloroform,  benzene,  or 
petroleum  benzin. 

Specific  aravity.— 0.910  to  0.915  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Olive  or  Lard  Oil. — The  oil  remains  char  at  -10°  C. 
(14°  F.),  and  does  not  congeal  until  cooled  to  nearly  -20°  C.  (-4°  F.). 

Shake  vigorously  2  mils  of  the  Oil  with  a  mixture  of  1  mil  of  fuming  nitric  acid  and 
1  mil  of  water;  a  whitish  mixture  is  formed,  which,  after  standing  for  several  hours  at 
about  10°  C,  (50° F.)  separates  into  a  solid  white  or  nearly  white  mass  and  a  slightly 
colored  liquid  (oil  of  peach  or  apricot  kernels,  yielding  a  red  color,  and  sesamt  or  cotton- 
seed oil  yielding  a  brown  color). 

Paraffin  Oil. — Heat  10  mils  of  the  Oil  with  15  mils  of  an  aqueous  solution  of  sodium 
hydroxide  (1  in  6)  and  30  mils  of  alcohol  on  a  water  bath  in  a  flask  having  a  small 
funnel  inserted  in  the  neck,  occasionally  agitating  the  mixture  until  it  becomes  clear,  then 
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transfer  the  solution  to  a  shallow  dish  and  evaporate  the  alcohol  on  a  water  bath. 
The  residue,  when  mixed  with  100  mils   of  distilled  water,   produces  a   clear  solution. 

Various  Foreign  Oils. — Add  an  excess  of  hydrochloric  acid  to  this  solution;  a  layer  of 
oleic  acid  rises  to  the  surface,  which,  when  separated,  washed  with  warm  water  and  clar- 
ified by  heating  on  a  water  bath,  remains  clear  if  cooled  to  15°  C.  (59°  F.). 

One  volume  of  the  oleic  acid  obtained  in  the  last  test,  when  mixed  with  1  volume  of 
alcohol,  yields  a  clear  solution,  which  at  15°  C.  (59°  F.)  does  not  deposit  any  fatty 
acids,  nor  become  turbid  upon  the  further  addition  of  1  volume  of  alcohol  (distinction 
from  olive,  arachis,  cottonseed,  sesame,  or  other  fixed  oils). 

Saponification  value  :  not  less  than  191  nor  more  than  200  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  value:  not  less  than  93  nor  more  than  100  (see  U.  S.  P.,  Test  No.  8,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Emulsum  Olei  Terebinthinae;  Unguentum  Aquae  Rosse. 
N.  F.  Preparations. — Emulsum  Petrolati;  Oleum  Phosphoratum;  Unguentum 
Veratrinae. 

Uses. — Expressed  oil  of  almond  is  used  as  an  emollient,  and  also  as 
a  laxative,  in  doses  of  one  fluidounce  (30  mils).  It  is  an  ingredient 
in  a  number  of  official  preparations  (see  above). 


OLEUM  OLIV/E.  U.  S.     Olive  Oil 
[01.  Oliv.] 

A  fixed  oil  obtained  from  the  ripe  fruit  of  Olea  europcea  Linne"  (Fam. 
Oleacece).    Preserve  it  in  well-closed  containers,  in  a  cool  place. 

Preparation. — It  is  obtained  by  crushing  the  recently  collected  ripe 
olives  in  a  mill  without  breaking  the  putamen,  then  moderately  pressing 
the  pulpy  mass.  This  produces  the  highest  grade  oil,  known  as  virgin  oil. 
The  mass  in  the  press  is  then  mixed  with  water  and  again  expressed 
with  greater  pressure,  an  oil  of  second  quality  resulting.  Any  oil  re- 
maining in  the  press  cake  is  finally  extracted  with  carbon  disulphide, 
or  the  mass  is  thrown  into  large  cisterns,  mixed  with  water,  and  the 
oil  allowed  to  separate.  A  few  years  ago  it  was  difficult  to  obtain 
pure  olive  oil,  but  since  the  passage  of  the  Food  and  Drugs  Act  it  is 
unusual  to  find  original  packages  labeled  "olive  oil"  which  do  not 
contain  genuine  olive  oil.  If  bought  in  bulk  or  from  unlabeled  con- 
tainers, cottonseed  oil  or  other  bland  oils  are  commonly  used  as  adul- 
terants. Large  quantities  of  olive  oil  are  imported  from  Italy  and 
other  countries  bordering  the  Mediterranean,  and  it  is  produced  to  a 
limited  extent  in  the  Southern  United  States,  chiefly  in  California. 

Official  Description. — A  pale  yellow  or  Hunt  greenish-yellow,  oily  liquid. 

Odor  and  Taste. — A  slight,  peculiar  odor  and  taste,  with  a  faintly  acrid  after-taste. 

Solubility. — Slightly  soluble  in  alcohol,  but  miseible  with  ether,  chloroform,  or  car- 
bon  disulphide. 

Specific  dravity.—  0.910  to  0.91  f,  at  25°  C.  (77°  F.). 

When  cooled  to  from  10°  to  8°  C.  (50°-46.40  F.).  the  Oil  becomes  somewhat  cloudy 
from  the  separation  of  crystalline  particles,  and  at  <»°  ( '.  (32°  F.)  it  usually  forms  a  whit- 
ish, granular  mass. 

Cottonseed  Oil. — Mix  5  mils  of  the  Oil  in  a  test  tube  with  S  mils  of  ■  mixture  of  equal 
volumes  of  amy]  alcohol  and  carbon  disulphide,  which  contains  l  per  cent,  of  sulphur 
in  solution,  and  immerse  the  test  tube  to  one-third  its  depth  in  boiling,  saturated  aque- 
ous salt  solution,  no  reddish  color  develops  in  fifteen  minutes, 

ime  Oil. — Mix  2  mils  of  the  Oil  with  1  mil  <>f  hydrochloric  acid  containing  1  per 

rent,  of  sugar,  shake  the  mixture  for  half  a  minute  and  allow  it  to  stand  for  five  min- 
utes; on  now  adding  3  mils  of  distilled  water  to  the  mixture  and  again  shaking  it,  the 
acid  layer  shows  no  pink  color. 

Saponification  value:  not  less  than  190  nor  more  than  195  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 
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Iodine  value:  Not  less  than  79  nor  more  than  90  (see  U.  8.  P.,  Teat  No.  8, 
Chapter  LXII). 

U.  S.  P.  Preparation. — Emplastrum  Plumbi. 

N.  F.  Preparations. — Emplastrum  Fuscum  Camphoratum;  Linimentum  Tiglii 
Compositum;  Oleatum  Aconitirw;  Oleatum  Atropina-;  Oleatum  Cocainae;  Oleatum 
Veratrinse;  Oleum  Phenolatum;  Unguentum  Fuscum. 

Uses. — Olive  oil  is  used  in  making  cerates,  ointment,  liniments, 
and  plasters.  It  is  a  bland,  agreeable  oil,  well  suited  for  emollient 
.purposes  and  for  food. 


OLEUM  GOSSYPII  SEMINIS.  U.  S.     Cottonseed  Oil 
[01.   Gossyp.   Sem. — Cotton  Seed  Oil] 

A  fixed  oil  obtained  from  seeds  of  cultivated  varieties  of  Gossypium 
herbaceum  Linne,  or  of  other  species  of  Gossypium  (Fam.  Malvaceae). 
Preserve  it  in  well-closed  containers. 

Preparation. — This  oil  is  made  commercially  in  the  southern  part 
of  the  United  States  upon  a  very  large  scale.  The  seeds  contain  about 
15  per  cent,  of  oil. 

The  testa  of  the  seeds  is  first  separated,  and  the  kernels  are  exposed 
to  powerful  expression  in  hydraulic  presses. 

Official  Description. — A  pale  yellow,  oily  liquid. 

Odor  and  Taste. — Odorless  or  nearly  odorless,  and  having  a  bland  taste. 

Solubility. — Slightly  soluble  in  alcohol;  miscible  with  ether,  chloroform,  petroleum 
benzin,  or  carbon  disulphide. 

Specific  Oravity.— 0.915  to  0.921  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — On  cooling  the  Oil  to  a  temperature  below  12°  C. 
(53.6°  F.)  particles  of  solid  fat  separate.  At  about  0°  to  -5°  C.  (32°- 23°  F.)  the  Oil 
becomes  nearly  or  quite  solid. 

Add  sulphuric  acid  (specific  gravity  1.6  to  1.7)  to  the  Oil,  preferably  diluted  with  car- 
bon disulphide;  a  reddish-brown  color  is  rapidly  produced. 

Mix  2  mils  of  the  Oil  in  a  test  tube  with  2  mils  of  a  mixture  of  equal  volumes  of  nmyl 
alcohol  and  a  1  per  cent,  solution  of  sulphur  in  carbon  disulphide,  and  immerse  the  test 
tube  to  one-third  of  its  depth  in  a  boiling,  saturated  aqueous  solution  of  sodium  chloride; 
a  red  color  develops  in  from  ten  to  fifteen  minutes. 

Saponification  value:  not  less  than  190  nor  more  than  198  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  value:  not  less  than  105  nor  more  than  114  (see  U.  S-  P.,  Test  No.  8,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Linimentum  Camphors;;  Sapo  Mollis;  Unguentum 
Picis  Compositum. 

Uses — The  official  preparations  are  given  above.  It  is  sometimes 
given  internally  in  the  dose  of  four  fluidrachms  (15  mils). 


OLEUM  LINI.  U.  S.     Linseed  Oil 
[01.  Lini — Oil  of  Flaxseed        Raw  Linseed  Oil] 

A  fixed  oil  obtained  from  Linseed.  Preserve  it  in  well-stoppered 
containers.  Linseed  Oil  which  has  been  "boiled"  must  not  be  used 
nor  dispensed. 

Preparation — The  Pharmacopoeia  excludesoil  whichhas  been  boiled, 
the  objection  to  this  arising  from  the  fact  that  "boiled  oil"  is  intended 
for  use  in  paints  and  lead  or  manganese1  are  frequently  added  to  in- 
crease the  drying  property.    The  presence  of  these  foreign  substances 
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renders  the  oil  unfit  for  medicinal  use.    "Raw  oil"  should  be  ordered. 
Linseed  oil  is  a  drying  oil,  and  consists  mainly  of  linolin,  which, 
by  exposure,  becomes  linoxyn,  C32H54Oii,  myristin  and  palmitin  are 
also  present. 

Official  Description. — A  yellowish,  oily  liquid.  When  exposed  to  the  air,  it  gradually 
thickens,  darkens  in  color,  and  acquires  a  strong  odor  and  taste. 

Odor  and  Taste. — A  peculiar  odor  and  a  bland  taste. 

Solubility. — Slightly  soluble  in  alcohol,  miscible  with  ether,  chloroform,  petroleum 
benzin,  carbon  disulphide,  or  oil  of  turpentine. 

Specific  Gravity.— 0.925  to  0.935  at  25°  C.     (77°  F.). 

Tests  for  identity  and  Purity. — Free  Acid. — It  is  not  more  than  slightly  acid  to  litmua 
paper  which  has  previously  been  moistened  with  alcohol. 

Non-drying  Oils. — Linseed  Oil  when  spread  in  a  thin  layer  on  a  glass  plate  and  allowed 
to  stand  in  a  warm  place  is  gradually  converted  into  a  hard,  transparent  resin. 

Mineral  or  Rosin  Oils. — To  10  mils  of  the  Oil  add  3  Gm.  of  potassium  hydroxide,  10 
mils  of  alcohol  and  10  mils  of  distilled  water,  and  heat  the  mixture  on  a  water  bath,  with 
frequent  agitation,  until  a  clear  solution  results.  The  addition  of  100  mils  of  distilled 
water  to  this  solution  yields  a  clear  liquid  free  from  oily  drops. 

Rosin  or  Rosin  Oils. — Warm  2  mils  of  the  Oil  with  frequent  agitation  in  a  test  tube 
with  an  equal  volume  of  glacial  acetic  acid,  and,  after  cooling,  add  to  the  mixture  1 
drop  of  sulphuric  acid.  A  greenish  color  is  produced  (a  violet  color  under  these  circum- 
stances indicates  the  presence  of  rosin  or  rosin  oils). 

Saponification  value:  not  less  than  187  nor  more  than  195  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  value:   not  less  than  170  (see  U.  S.  P.,  Test  No.  8,  Chapter  LXII). 

U.  S.  P.  Preparations. — Linimentum  Calcis;  Liquor  Cresolis  Compositus. 
N.  F.  Preparations. — Ceratum  Resinee  Compositum;  Pasta  Zinci  Mollis;  Petrox- 
olinum  Sulphuratum;  Petroxolinum  Sulphuratum  Compositum. 

Uses. — Linseed  oil  is  used  as  a  laxative,  in  doses  of  one  to  two  fluid- 
ounces  (30  to  60  mils  )  and  in  the  official  preparations  named  above. 


PEPO.  U.S.     Pepo 
[Pumpkin  Seed] 

The  dried  ripe  seeds  of  cultivated  varieties  of  Cucurbita  Pepo  Linne* 
(Fam.  Cucurbitacece),  without  the  presence  or  admixture  of  more  than 
5  per  cent,  of  other  substances. 

Official  Description. — Broadly  elliptical  or  ovate,  from  15  to  2.1  mm.  in  length  and 
from  2  to  3  mm.  in  thickness;  externally  yellowish-white,  very  smooth,  occasionally 
with  thin,  transparent  fragments  of  adhering  pulp  and  with  a  shallow  groove  parallel  to 
and  within  1  mm.  of  the  margin;  fracture  short,  Beed-COat  consisting  of  a  white  coria- 
ceous outer  layer  and  a  membranous  inner  layer  occasionally  of  a  dark  green  color;  embrj  o 
whitish,  straight,  with  a  small  conical  hypocotyl  and  two  plano-convex  cotyledons. 

Odor  and  Taste.  -Slightly  odorous  when  contused;  taste  bland  and  oily. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Pepo  show  an 
outer  epidermal  layer  consisting  of  palisade-like  cells,  the  radial  walls  attaining  a  length 
of  1  mm.,  the  outer  walls  being  usually  torn  off  bo  thai  it  appears  as  though  the  seeds 

were  covered   with    very  long   hairs;   a   sub-epidermal    layer  consisting  of  from   6   to    12 
Of  cells  with  slightly  thickened,  lignificd  and  porous  walls;  :i  layer  of  strongly  ligni- 

fied  stone  cells,  elliptical  in  outline  and  about  0.075  mm.  in  length;  a  single  layer  of 
small  cells  resembling  those  of  the  sub-epidermal  layer;  several  rows  of  parenchyma 

cells   with    characteristic   reticulate   markings   and    separated    from   each   other   by   large 
intercellular  spaces;  several  layers  of  parenchyma  cells,  the  inner  layer  being  more  or 

illapsed  and  bounded  on  the  ixunde  by  a  single  epidermal  layer,  the  cells  having 

rather    thi'-lc  walls;  the  peiisperm  cells  arc  usually  more  or  less  collapsed  and  the  endo- 
sperm «■' i r i -i ~ t  -  nf  a  single  layer  of  cells  tilled  with  small  aleuronc  grains ;  t lie  cotyledons 
•   of  thin  waller),  isodiametric,  elongated  or  palisade-like  cells  containing  a  fixed 
oil  and  numerous  small  aleurone  grains. 
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Uses. — This  seed  contains  about  40  per  cent,  of  fixed  oil,  starch, 
protein  compounds,  a  little  acrid  resin,  sugar,  etc.  Pumpkin  seed  is 
used  as  a  tsenifuge  by  beating  the  kernels  with  water  and  adding 
sugar  so  as  to  make  a  mixture  like  almond  mixture;  a  better  method, 
however,  is  to  emulsify  the  fixed  oil,  which  is  now  an  article  of  com- 
merce, and  made  by  percolating  the  ground  seeds  with  ether.  Dose, 
of  the  seed,  one  ounce  (31  Gm.). 


OLEUM  RICINI.  U.  S.     Castor  Oil 
[01.   Ricin.] 

A  fixed  oil  obtained  from  the  seeds  of  Ricimis  communis  Linn6  (Fam. 
Ewphorbiacece) .     Preserve  it  in  well-closed  containers. 

Preparation. — Castor  oil  has  been  obtained  from  the  seed  in  four 
ways.  1.  By  cold  expression.  2.  By  expression  with  heat.  3.  By 
percolation  with  alcohol.  4.  By  decoction.  The  first  method  pro- 
duces the  best  oil;  a  powerful  hydraulic  press  (see  page  276)  is  gener- 
ally used,  and  the  oil  clarified  by  subsidence.  It  contains  ricinolein 
and  palmitin.  The  purgative  action  is  supposed  to  be  due  to  the  pres- 
ence of  two  principles  ricin,  an  unorganized  ferment  related  to  the 
toxalbumins  and  ricinine,  C8H8N202,  a  poisonous  base,  precipitated 
from  solution  by  mercuric  chloride  solution  and  Wagner's  reagent. 
Other  alkaloidal  reagents  do  not  affect  it.  A  given  weight  of  the  seeds 
is  more  active  than  the  same  quantity  of  oil. 

Official  Description. — A  pale  yellowish  or  almost  colorless,  transparent,  viscid  liquid. 

Odor  and  Taste. — A  faint,  mild  odor,  and  a  bland,  afterwards  slightly  acrid  and 
generally  nauseating  taste. 

Miscibility. — Miscible  with  dehydrated  alcohol  or  glacial  acetic  acid. 

Specific  Gravity.— 0.945  to  0.965  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — Only  partly  soluble  in  petroleum  benzin  (distinction 
from  most  other  fixed  oils). 

Foreign  Oils. — Castor  Oil  produces  a  clear  liquid  with  an  equal  volume  of  alcohol. 

Saponification  value:  not  less  than  179  nor  more  than  185  (see  U.  S.  P.,  Test  No.  9. 
Chapter  LXII). 

Iodine  value:  not  less  than  83  nor  more  than  88  (see  U.  S.  P.,  Test  No.  8,  Chapter 
LXII). 

U.  S.  P.  Preparation. — Collodium  Flexile. 

N.  F.  Preparations. — Emulsum  Olei  Ricini;  Oleum  Ricini  Aromaticum;  Pilulae 
Antimonii  Compositae. 

Uses. — Castor  oil  is  used  as  a  purgative,  in  doses  of  one-half  to  one 
fluidounce  (15  to  30  mils). 


OLEUM   SESAMI.  U.S.     Sesame  Oil 
[OI.   Sesam. — Teel  Oil    Benne  Oil] 

A  fixed  oil  obtained  from  the  seeds  of  one  or  more  cultivated  varie- 
ties of  Sesamum  indicium  LinnS  (Fam.  Pedaliacece) .  Preserve  it  in 
well-closed  containers. 

Preparation. — It  is  obtained  by  subjecting  benne  seeds  to  pressure, 
the  yield  being  about  50  per  cent.  The  best  grade  of  oil  is  the  cold 
pressed. 
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Official  Description. — A  pale  yellow,  oily  liquid. 

Odor  and  Taste. — Almost  odorless,  and  having  a  bland  taste. 

Solubility. — Slightly  soluble  in  alcohol,  miscible  with  ether,  chloroform,  petroleum 
benzin,  or  carbon  disulphide. 

Specific  Gravity.— 0.916  to  0.921  at  25°  C.  (77°  F.). 

Tests  for  identity  and  Purity. — Shake  1  mil  of  the  Oil  for  half  a  minute  with  a  solu- 
tion of  0.1  Gm.  of  sugar  in  10  mils  of  hydrochloric  acid;  the  acid  layer  becomes  bright  red 
and  changes  to  dark  red  on  standing. 

Free  Acid. — Blue  litmus  paper  previously  moistened  with  alcohol  is  not  more  than 
slightly  reddened  by  2  mils  of  the  Oil. 

Cottonseed  Oil. — Mix  5  mils  of  the  Oil  in  a  test  tube  with  5  mils  of  a  mixture  of  equal 
volumes  of  amyl  alcohol  and  a  1  per  cent,  solution  of  sulphur  in  carbon  disulphide  and 
immerse  the  test  tube  to  one-third  of  its  depth  in  a  boiling  saturated  aqueous  solution 
of  sodium  chloride;  no  reddish  color  develops  in  fifteen  minutes. 

Saponification  value:  not  less  than  188  nor  more  than  193  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  value:  not  less  than  103  nor  more  than  112  (see  U.  S.  P.,  Test  No.  8,  Chapter 
LXII). 

U.  S.  P.  Preparation. — Linimcntum  Ammoniae. 
N.  F.  Preparation. — Olea  Infusa. 

Uses. — Used  much  like  olive  oil  both  medicinally  and  for  food. 
It  replaces  cottonseed  oil  in  ammonia  liniment  in  the  U.  S.  P.  IX 
as  it  saponifies  more  readily  and  produces  a  more  permanent  and  less 
sticky  emulsion. 

OLEUM  TIGLII.  U.  S.     Croton  Oil 
[OI.  Tiglii] 

A  fixed  oil  expressed  from  the  seeds  of  Croton  Tiglium  Linne  (Fam. 
Euphorbiocece).  Preserve  it  in  small,  well-stoppered  bottles  protected 
from  light. 

Preparation. — Croton  oil  is  prepared  by  expression  or  by  perco- 
lating the  ground  seeds  with  carbon  disulphide  and  distilling  the  per- 
colate. Neither  the  purgative  principle  nor  the  vesicating  principle 
has  been  isolated;  by  the  decomposition  of  the  fatty  substances  pres- 
ent, tiglinic,  valeric,  formic,  acetic,  myristic,  stearic,  isobutyric,  lauric, 
and  palmitic  acids  have  been  detected;  Croton-resin,  Ci3Hi804,  is 
said  to  be  present. 

Official  Description. — A  pale  yellow  or  brownish-yellow,  somewhat  viscid  and  slightly 
fluorescent  liquid. 

Odor,  Taste,  and  Reaction. — A  slight,  characteristic  odor.  Great  caution  is  necessary 
in  tasting  it.  It  must  be  handled  carefully  as  il  oauBes1  a  pustular  eruption,  when  applied 
to  the  skin.    It  is  acid  to  litmus  paper  previously  moistened  wit  h  alcohol. 

Solubility. — Slightly  soluble  in  alcohol,  the  solubility  increasing  with  age;  freely  sol- 
uble in  ether,  chloroform,  or  in  fixed  or  volatile  oils. 

Specific  Oravity.— 0.03.-,  to  0.950  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — When  gently  heated  with  twice  its  volume  of  dehy- 
drated alcohol,  it  forms  a  char  solution  from  which  the  Croton  oil  separates,  either 
partially  or  completely  on  cooling. 

Add  1  mil  each  of  fuming  nitric  acid  and  of  distilled  water  to  2  mils  of  the  Oil,  and 
Shake  tin-  mixture  vigorously  for  a  few  minutes;  it   does  not   solidify  either  completely 

or  partially  after  standing  for  twenty-four  hours. 

Saponification  value:  not,  less  than  200  nor  more  than  216  (see  I'.  S.  P.,  Test  No. 
'.».  I   hapten  LXII). 

Iodine  value:  not  less  than  101  nor  more  than  110  (see  U.  S.  1'.,  Tesl  No.  8,  Chapter 
LXII). 

N.  F.  Preparations. — CoUodium  Tiglii;  Linimentum  Tiglii;  Linimcntum  Tiglii 
Compositum;  Pilulse  Aloes,  Hydrargyn  et  Scammonii  Composita. 

Uses. — Internally  in  doses  of  one  minim  (0.06  mil),  croton  oil  is  a 
powerful  purgative;  externally,  when  applied  t<>  the  skin,  it  is  rube- 
facient and  vesicant. 
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OLEUM  THEOBROMATIS.  U.  S.     Oil  of  Theobroma 
[01.  Theobrom. — Butter  of  Cacao        Cacao  Butter] 

A  concrete  fixed  oil  obtained  from  the  roasted  seeds  of  Theobroma 
Cacao  Linne  (Fam.  Sterculiacece). 

Preparation. — This  is  made  by  expressing  the  kernels  of  the  "choco- 
late nut"  between  hot  iron  plates,  and  running  the  product  into  molds. 
The  yield  is  about  40  per  cent.  Chemically,  it  is  a  mixture  of  stearin, 
palmitin,  olein,  arachin,  and  laurin,  and,  owing  to  its  low  fusing  point, 
and  its  property  of  becoming  solid  at  a  temperature  just  below  the 
fusing  point,  it  is  valuable  in  pharmacy  in  making  suppositories. 
(See  Suppositoria.) 

Official  Description. — A  yellowish-white  solid. 

Odor  and  Taste. — A  faint,  agreeable  odor,  and  a  bland,  chocolate-like  taste. 

Solubility. — Usually  brittle  at  temperatures  below  25°  C.  (77°  F.).  Slightly  soluble 
in  alcohol,  soluble  in  boiling  dehydrated  alcohol,  and  freely  soluble  ?n  ether,  chloro- 
form, or  benzene. 

Specific  Gravity.— About  0.973  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity.— It  melts  between  30°  and  35°  C.  (86°  and  95°  F.). 

Wax,  Stearin,  or  Tallow. — Dissolve  1  Gm.  of  Oil  of  Theobroma  in  3  mils  of  ether  in 
a  test  tube  at  a  temperature  of  17°  C.  (62.6°F.)  and  immerse  the  tube  into  water  having 
the  temperature  of  melting  ice.  The  liquid  does  not  become  turbid  nor  deposit  white 
flakes  in  less  than  three  minutes;  and  if  the  mixture  after  congealing  is  again  brought 
to  15°  C.  (59°  F.),  it  gradually  forms  a  perfectly  clear  liquid. 

Saponification  value:  not  less  than  188  nor  more  than  195  (see  U.  S.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  value:  not  less  than  33  nor  more  than  38  (see  U.  S.  P.,  Test  No.  8,  Chapter 
LXII). 

N.  F.  Preparation. — Trochisci  Quininae  Tannatis. 

Uses. — In  addition  to  its  use  as  a  vehicle  for  suppositories,  butter 
of  cacao  is  an  excellent  emollient  application  to  the  skin  when  in- 
flamed.   It  is  also  used  in  massage. 


CACAO  PR/EPARATUM.    N.  F.    Cocoa 
[Cacao  Praep. — Prepared  Cacao] 

A  powder  prepared  from  the  roasted,  cured  kernels  of  the  ripe  seeds 
of  Theobroma  Cacao  Linne  and  of  other  species  of  Theobroma  (Fam. 
Sterculiacece),  deprived  of  a  portion  of  its  fat. 

Official  Description. — A  brownish  powder. 

Odor  and  Taste. — A  chocolate-like  odor  and  taste,  free  from  sweetness. 

Tests  for  Identity  and  Purity. — Extracted  with  cold  water,  Cocoa  yields  not  less 
than  14  per  cent,  nor  more  than  22  per  cent,  of  soluble  matter. 

Extracted  with  ether,  Cocoa  yields  not  less  than  IS  per  cent,  of  fat,  and  the  fatty 
residue  does  not  have  a  spicy  odor  or  taste. 

The  residue,  insoluble  in  ether,  when  examined  under  the  mioroscope,  Bhowa  not 
more  than  3  per  cent,  of  Cocoa  shells,  and  no  foreign  starch  granules  or  other  foreign 
substances. 

Cocoa  contains  not  more  than  6  per  cent,  of  crude  fiber  and  not  more  than  12  per 
cent,  of  starch. 

Cocoa  yields  not  less  than  3.5  per  cent,  nor  more  than  8  per  cent,  of  ash,  which  has  a 
distinctly  reddish  color. 

N.  F.  Preparations. — Trochisci  Quininae  Tannatis;  Trochisci  Santonini;  Trochisci 
Santonini  Compositi. 

Uses. — It  is  used  as  a  food  and  pharmaceutical^'  as  a  flavor  in  tab- 
lets, syrups,  pill  coating,  troches,  etc. 
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LYCOPODIUM.  U.S.    Lycopodium 
[Lycopod.] 

The  spores  of  Lycopodium  clavatum  Linne"  (Fam.  Lycopodiacece) , 
without  the  presence  or  admixture  of  more  than  2  per  cent,  of  im- 
purities. 

Official  Description. — A  light  yellow,  very  mobile  powder.  It  is  not  wetted  by 
water  but  floats  upon  it;  when  boiled  with  water  it  sinks;  when  thrown  into  a  flame  it 
burns  with  a  quick  flash. 

Odor  and  Taste. — Nearly    inodorous  and  tasteless. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  the  spores  of  Lycopodium 
are  spherical  tetrahedrons,  from  0.025  to  0.04  mm.  in  diameter;  in  section  they  vary 
from  plano-convex  to  triangular,  the  outer  wall  or  exosporium  being  extended  in  the 
form  of  slight,  irregular  projections,  giving  the  surface  of  the  spore  a  reticulate  appear- 
ance, the  reticulations  being  polygonal  and  formed  of  straight  sides;  when  viewed  so 
that  the  rounded  surface  of  the  spores  is  on  the  under  side,  the  upper  surface  is  char- 
acterized by  a  distinct,  triangular  marking,  being  the  edges  of  the  three  straight  surfaces, 
extending  from  the  center  of  the  spores  to  near  the  outer  edge. 

Lycopodium  shows  very  few,  if  any,  pollen  grains  of  species  of  Pine,  the  latter  being 
from  0.04  to  0.07  mm.  in  diameter,  and  consisting  of  three  parts,  in  which  a  central, 
convex,  generative  cell  separates  the  two  spherical  cells  or  wings  which  are  blackish, 
due  to  the  inclusion  of  air. 

Lycopodium  yields  not  more  than  3  per  cent,  of  ash. 

Uses. — Lycopodium  contains  47  per  cent,  of  fixed  oil,  with  minute 
quantities  of  volatile  bases.  It  is  used  as  a  dusting  powder  for  supposi- 
tories, and  to  allay  irritation  of  the  skin  through  chafing,  and  for 
similar  purposes. 

Unofficial  Fixed  Oils. 

Oil  of  Bassia  From  Bassia  longifolia.     Fam.  SapotacecB.     A  greenish  oil  is  expressed  from 

the  seeds 

Bayberry  From  Myrica  cerifera.     Fam.  Myrieacese.     Habitat,  North  America.     The 

oil  and  wax  are  prepared  by  boiling  the  fruit  with  water  until  the  oil 
collects  on  the  surface.     The  yield  of  oil  is  about  30  per  cent. 

Beech  From  the   fruit   of   Fagus  sylvatica.     Fam.   Cupuliferae.      Habitat,  Europe. 

It  is  of  a  yellow  color  and  mild  odor  and  taste.  The  yield  of  oil  is  about 
20  per  cent. 

Behen  From  the  fruit  of  Moringa  aptera.     Used  in  ointments  and  pomades 

Ben  A  fixed  oil  from  the  seeds  of  Moringa  pterygosperma.     Used  for  the  same 

purposes  as  olive  oil 

Black  Mustard  From  the  seed  of  Brassica  nigra  (Linn£)  Koch.  Fam.  Cruciferse.  Habitat, 
Europe.  A  yellow  or  brownish-yellow  fixed  oil.  Sp.  gr.  0.916.  The 
yield  of  oil  is  about  20  per  cent. 

Brazil  Nut  From  the  seed  of  Bertholletia  excelsa.    Fam.  Feeythidacese.     Habitnt,  Brazil. 

It  is  a  pale  yellow,  bland  oil.     The  yield  of  oil  is  about  50  per  cent. 

Candle  Nut  From  Aleurites  triloba.     Habitat,  islands  of  the  Pacific  Ocean.     The  yield 

of  oil  is  about  GO  per  cent. 

Cardamom  From  the  fruit  of  Elettaria  repens.     Fam.  Zingiberaceae.     The  yield  of  oil 

is  about  10  per  cent. 

Chaulmoogra  From  the  seed  of  Taraktogenos  Kurzii,  King.     Prepared  by  subjecting  the 

Ur.  1014  seeds  to  pressure  and  collecting  the  oil.     It  is  not  identical  with  the  oil 

from  Gynocardia  odorata  which  is  sometimes  sold  for  this  oil.  It  is  supposed 
to  have  special  value  in  the  treatment  of  leprosy,  Administered  in  cap- 
sules, in  emulsion,  by  the  rectum,  and  through  BO  ointment 

Coco-nut  From    Cncus  nucifera.      Fnm.    Pulmse.      Habitat,    tropical    countries.      Pre- 

pared by  boiling  the  Beads  with  water  and  expressing.  It  is  of  a  butyra- 
ceous  consistence,  white,  and  has  a  peculiar  odor  and  a  bland  taste 

Crab  From  Carapa  guianensis.     Prepared  by  expressing  the  seed 

Cucumber  Seed  Prom  the  seed  of  Cucumis  salivus.  Fam.  Cucurbitaccae.  Habitat,  Central 
Asia 

Ergot  Prom  Clavirepx  purpurea.     The  yield  of  oil  is  about  25  per  cent. 

Groundnut  Prom  the  kernels  of  the  (mil  oi  Araekit  hypogaa.     Prepared  by  expression 

Basalnut  From   Corylus  attllana.      Fam,   CupuliferB.      Habitat,   Europe.     The  yield 

of  oil  is  about  CO  per  cent, 
Hem]  From  the  seed  of  Cannabis  saftso,    Fam,  Ortfcaoess,    Habitat,  Europe  and 

North  America.    The  yield  of  oil  is  about  80  per  cent. 
It    t  echestnut         From    the    kernels   of   the    fruit   of  Jlsculus   hippocastanum.       Fam.    Sapin- 

daoesB,    The  yield  of  oil  is  about  j  io  pet  oent, 
Hydra  From  Hydrattit  eanadtntit .     Fam,  Kanunculaoea,     Habitat,  United  Btatea 

II."  •  [ramus Seed  Prom  tin-  seed  of  Hyoteyamu*  niatr.     Fam.  Solanaccn?.     Habitat,  Furope. 

The  yield  of  oil  is  about  '-'•">  pes  oeal 
Juglans  From   Jvqlam*  etwsra.      Fam,   .luglandaccaB.     Habitat,   United  States.     The 

yield  of  oil  is  about  15  per  cent. 
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Oil  of  Kurung 

Larkspur  Seed 

Laurel 

Mace 

Madia 

Mangosteen 

Melon  Seed 
Nicker  Seed 
Nigella 

Niger  Seed 

Nutmeg 

Palm 

Peach 

Poppy  Seed 

Pumpkin  Seed 

Purging  Nut 

Rape  Seed 
Staphisagria 

Stramonium  Seed 

Tonka 

Tucom 

Watermelon  Seed 
White  Mustard 


Unofficial  Fixed  Oils.— Continued. 

From  Pongamia  glabra.     Fam.  Leguminoss.     Habitat,  India.     It  is  a  thick- 

ish,  yellow  oil,  of  ap.  gr.  0.945 
From  the  seed  of  Delphinium  Consolida.       Fam.  Kanunculacese.     Habitat, 

Central  Europe 
From   Laurus  nubilis.      Fam.    Lauraceae.      Habitat,    Europe.      Prepared    by 

steeping  the  fruit  in  hot  water  and  expressing 
From  the   arillus   of  the  fruit   of   Mynstica  fragrans.      Fam.    Myriaticaceae. 

Habitat,  Molucca  Islands 
From    Madia  sativa.      Fam.   Composite.     Habitat,  Europe.     The   yield   of 

oil  is  about  40  per  cent. 
From   Garcinia  inclica.      Fam.   Guttiferffi.      Habitat,    India.      The   yield   of 

oil  is  about  30  per  cent. 
From  Cucumis  Melo.     Fam.  Cucurbitacese.     Habitat,  Central  Asia 
From  Catsalpinia  Bunducella.     Fam.  Leguminosae 
From  the  seed  of  Nigella  sativa.     Fam.  RanunculacesB.     Habitat,  Southern 

Europe.     The  yield  of  oil  is  about  35  per  cent. 
From  Guizotia  oleifera.     Fam.  CompositaD.     Habitat,  India.     The  yield  of 

oil  is  about  40  per  cent. 
From  the   kernel  of  the  seed  of   Myristica  fragrans.      Fam.    Myristicaceae. 

Habitat,  Molucca  Islands.     The  yield  ol  oil  is  about  22  per  cent. 
From  the  fruit  of  Elatis  guineensis.     Fam.  Palmae.     Habitat,  West  Africa. 

Sp.  gr.  0.945 
From  Persica  vulgaris.     Fam.  Rosacea.     The  oil  resembles  expressed  oil  of 

almond 
From    the    seed    of    Papaver   somniferum.      Fam.    Papaveraceae.      Habitat, 

Asia  and  Europe.     It  is  of  a  yellow  color,  bland,  and  limpid.     The  yield 

is  about  45  to  50  per  cent. 
From  the  seed  of  Cucurbita  Pepo.     Fam.  Cucurbitacese.     Habitat,  Asia  and 

Europe.     The  yield  of  oil  is  about  45  per  cent. 
From  the  seed  of   Curcas  purgans.     Fam.   Euphorbiaceae.     Habitat,   West 

Indies.     The  yield  is  about  35  per  cent. 
From  Brassica  campeslris.     A  fixed  oil  used  for  making  green  soft  soap 
From  the  seed  of  Delphinium  Staphisagria.     Fam.  Ranunculaceae.     Habitat, 

Europe.     The  yield  of  oil  is  about  30  per  cent. 
From  the  seed  of  Datura  Stramonium.     Fam.  Solanaceae.     Habitat,  United 

States.     The  yield  of  oil  is  about  25  per  cent. 
From  the  seed  of  Dipterix  odorata.     Fam.  Leguminosae.     Habitat,  Guiana. 

An  odorous  fixed  oil.     The  beans  contain  coumarin.   Used  for  flavoring. 

Narcotic.   Used  in  whooping  cough,  in  doses  of  five  to  eight  grains  (0.32 

to  0.5  Gm.),  given  in  the  form  of  fluidextract 
From  the  fruit  of  Astrocaryum  vulgare.     Habitat,  South  America.     It  haa 

a  bright  red  color  and  an  agreeable  odor 
From    the    seed    of    Cucurbita    Citrullus.      Fam.    Cucurbitacese.      Habitat, 

Southern  Asia.     The  yield  is  about  30  per  cent. 
From  the   seed   of   Sinapis  Alba.      Fam.   Cruciferse.      Habitat,  Asia.      The 

yield  of  oil  is  about  20  per  cent. 


ACIDIM  OLEICUM.  U.  S. 
[Acid.  Oleic] 


Oleic  Acid 


An  acid  obtained  from  fats,  consisting  chiefly  of  Ci8H3402  or  C17H33. 
COOH  (282.27).  Preserve  it  in  well-closed  glass  or  stoneware  con- 
tainers, in  a  cool  place. 

Preparation. — Oleic  acid  is  generally  obtained  as  a  by-product  in 
the  manufacture  of  candles  from  fats,  stearic  and  palmitic  acids  being 
the  fatty  substances  sought  for  by  the  makers.  The  crude  oleic  acid 
is  known  as  "red  oil,"  the  stearic  and  palmitic  acids  being  separated 
by  cooling  the  mixture  and  filtering. 

Official  Description. — A  yellowish  or  brownish-yellow,  oily  liquid.  It  becomes  darker 
and  absorbs  oxygen  on  exposure  to  air. 

Odor  and  Taste. — A  peculiar,  lard-like  odor  and  taste  free  from  rancidity. 

Solubility. — Practically  insoluble  in  water;  slightly  soluble  in  60  per  Cent,  alcohol 
(by  volume),  the  solubility  very  rapidly  increasing  in  stronger  alcohol;  it  is  completely 
misciblc  with  about  85  per  cent,  alcohol  (by  volume);  it  is  also  soluble  in  chloroform, 
benzene,  petroleum  benzin,  or  in  fixed  or  volatile  oils. 

Specific  Gravity.— About  0.896  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — When  gradually  cooled,  Oleic  Acid  does  n6t  become 
semi-solid  above  9°  (J.  (48.2°  F.);  on  further  cooling,  it  congeals  to  a  whitish,  solid  mass 
at  about  4°  C.  (39.2°  F.). 

When  heated  to  a  temperature  of  about  95°  C.  (203°  F.),  decomposition  commences 
and  acrid  vapors  are  produced. 
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Incinerate  5  mils  of  Oleic  Acid;  not  more  than  0.005  Gm.  of  ash  remains. 

Mineral  Acids. — Shake  Oleic  Acid  with  an  equal  volume  of  distilled  water;  the  sep- 
arated water  after  filtration  is  not  reddened  by  the  addition  of  a  drop  of  methyl  orange 
T.S. 

Undecomposed  Fat  or  Mineral  Oil. — Boil  about  1  Gm.of  Oleic  Acid  and  about  0.5  Gm. 
of  monohydrated  sodium  carbonate  with  30  mils  of  distilled  water  in  a  capacious  flask; 
the  resulting  solution  while  hot  is  clear  or  at  most  opalescent. 

U.  S.  P.  Preparation. — Oleatum  Hydrargyri. 

N.  F.  Preparations. — Oleatum  Aconitinse;  Oleatum  Atropinac;  Oleatum  Cocainse; 
Oleatum  Quininae;  Oleatum  Veratrinse;  Petroxolinum  Crcosoti;  Petroxolinum 
Guaiacolis;  Petroxolinum  Hydrargyri;  Petroxolinum  Iodi;  Petroxolinum  Iodoformi; 
Petroxolinum  Liquidum;  Petroxolinum  Spissum;  Petroxolinum  Sulphuratum. 

Uses. — Oleic  acid  is  used  as  the  basis  for  the  oleates,  a  number  of 
which  are  official  (see  page  437).  The  oleates  are  very  useful  exter- 
nal remedies;  they  are  used  in  various  skin  diseases,  and  also  for  com- 
muni'cating  the  constitutional  effects  of  numerous  remedies.  Oleic 
acid  is  more  quickly  absorbed  by  the  skin  than  any  other  similar 
vehicle. 

Unofficial  Oleates 

Aluminum  Oleate,  By  decomposing  sodium  oleate  with  aluminum  sulphate.     It  is  a  semi- 

Al(Ci8H3302)3  solid,  of  a  dark  brown  color,  and  has  a  decidedly  astringent  action. 

Used  in  treating  burns,  scalds,  foul  ulcers,  etc. 
Silver  Oleate,  By  precipitating  sodium  oleate  with  a  saturated  solution  of  silver  nitrate, 

AgCi8H3302  washing  the  precipitate  with  boiling  water,  drying  it,  and  reducing 

to  a  fine  powder.     It  is  of  a  brownish-yellow  color.     1  Bed  externally 
Arsenic  Oleate,  By  first  preparing  arsenous  chloride  by  treating  metallic  arsenic  with 

As(Ci8H3302)3  hydrochloric  acid,  and  then  adding  sodium  oleate  and  collecting  the 

precipitate.    It  is  of  a  yellowish  color  and  has  1  he  consistence  of  but  ter 
Bismuth  Oleate,  By  dissolving  crystallized   bismuth   nitrate   in   glycerin,   then   diluting 

Bi(Ci8H3302)3  sodium   oleate  with   water  and   adding  the   bismuth  solution  to  the 

sodium  mixture,  warming,  rejecting  the  aqueous  layer,   and,  lastly, 
washing  several  times  with  warm  water.    It  is  of  a  white  or  a  yellowish- 
white  color,  and  has  about  the  consistence  of  an  ointment 
Copper  Oleate,  By  adding  sodium  oleate  to  a  saturated  solution  of  copper  sulphate,  then 

Cu(Ci8H3302)2  washing  the  precipitate.     It  is  a  handsome,  dark  green,  waxy  solid. 

Used  chiefly  in  the  treatment  for  ringworm 
Iron  Oleate  (Ferric),  By  adding  sodium  oleate  to  a  solution  of  ferrous  sulphate  and  boiling. 

Fe(CiaH3302)3  It  is  a  dark  red,  soft,  solid  oleate.     Used  locally 

Manganese  Oleate  By  adding  to  a  solution  of  sodium  oleate  8  solution  of  manganese  sul- 

phate, heating  gently,  and  collecting  the  precipitate.     It  is  of  a  light 
gray,  slightly  pinkish  color,  having  a  peculiar  odor 
Mercury  and  Mor-  By  combining  with  a  gentle  heat   10  parts  mercuric  oleate,  3  parts  mor- 

phine Oleate  phine,  and  13  parts  oleic  acid.     It  forms  a  very  dark  brown,  soft  solid 

Nickel  Oleate  By  adding  sodium  oleate  to  a  solution  of  nickel  sulphate  and  collecting 

the  precipitate.     It  is  a  green,  amorphous,  waxy  substance.     Used 
locally  as  an  astringent 
Sodium  Oleate  By  dissolving  1  part  of  pure  Castile  soap  in  8  parts  of  hot  water,  cooling, 

and  filtering  from  deposited  sodium  palmitate.     The  filtrate  contains 
sodium  oleate 
Sodium  Oleate,  Acid,         Contains  an    excess    of   oleic  acid.       Yellow,  fatty  granules.      Used  in 

N  i  t'i8"33  O2  biliary  lithiasis 

Tin  Oleate  By  adding  a  solution  of  tin  chloride  to  B  solution  of  BOdium  oleate  and 

collecting  the  precipitate.      It   has  B   grayish-yellow  color,  a  soft  con- 
sistence, and  a  decided  metallic  taste 

ACIDUM  STEARICUM.   U.  S.     Stearic  Acid 
[Acid.  Stear.] 

An  acid  obtained  from  tallow  and  other  solid  fats,  consisting  chiefly 
of  CisHwOa  or  C17H3;i.COOIi  (284.29). 

Preparation. — It  is  usually  prepared  from  (allow  and  similar  fats 
by  boiling  them  with  soda  lye,  separating  the  glycerin  and  decompos- 
ing the  sodium  stearate  with  sulphuric  or  hydrochloric  acid.  It  is 
also  prepared  l>y  the  h\(lrogenation  of  oleins,  (see  page  1236).  It 
may  be  purified  l>y  dissolving  in  hot  alcohol  whin,  upon  cooling,  the 
acid  separates. 

Official  Description. — A    hnrr],    white,    or    yellowish-white,    somewhat   glossy   solid; 

pcnnananl  la  tho  air. 


FIXED  OILS,  FATS,  AND  SOAPS  1247 

Odor  and  Taste. — Odorless,  or  having  a  slight,  tallow-like  odor,  tasteless. 

Solubility. — One  Gin.  of  Stearic  Acid  dissolves  in  21  mils  of  alcohol,  2  mils  of  chloro- 
form, or  in  .1  mils  of  ether  at  25°  C.  (77°  F.) ;  almost  insoluble  in  water;  freely  soluble  in 
carbon  disulphide  or  carbon  tetrachloride. 

Tests  for  Identity  and  Purity.— Melting  point:   not  below  56°  C.  (132.8  °F.). 

Congealing  point:    not  below  54°  C.  (129.2°  P.). 

Incinerate  about  1  Gm.  of  Stearic  Acid;  not  more  than  0.1  per  cent,  of  ash  remains. 

Undecomposed  Fat  or  Paraffin. — Boil  about  1  Gm.  of  Stearic  Acid  and  about  0.6  Gm.  of 
monohydratcd  sodium  carbonate  with  30  mils  of  distilled  water  in  a  capacious  flask; 
the  resulting  solution  while  hot  is  not  more  than  opalescent. 

Mineral  Acids. — Shake  melted  Stearic  Acid  with  an  equal  volume  of  hot  distilled 
water;  the  separated  water,  after  filtration,  is  not  reddened  by  the  addition  of  a  drop  of 
methyl  orange  T.S. 

U.  S.  P.  Preparation. — Suppositoria  Glycerini. 

N.  F.  Preparation. — Linimentum  Saponato-Camphoratum. 

Uses. — Pharmaceutically  its  chief  use  is  in  the  preparation  of  sodium 
stearate  which  is  the  solidifying  agent  for  the  official  glycerin  supposi- 
tories and  also  in  man}'  other  commercial  products,  such  as  toilet 
creams,  solidified  alcohol  (see  page  121),  solidified  smelling  salts,  etc. 

GLYCERINUM.  U.S.     Glycerin 
[Glycerin. — Glycerol] 

A  liquid  obtained  by  the  hydrolysis  of  vegetable  or  animal  fats,  or 
fixed  oils,  purified  by  distillation,  and  containing  not  less  than  95  per 
cent,  of  the  trihydric  alcohol  C3H5(OH)3  or  CH2OH.CHOH.CH2OH 
(92.06).     Preserve  it  in  well-closed  containers. 

Preparation. — This  valuable  liquid  has  been  made  in  several  ways: 
1.  Through  the  saponification  of  fats  and  oils  in  making  soap  or  lead 
plaster.  2.  By  the  decomposition  of  fats  and  oils  through  pressure 
and  superheated  steam.  3.  It  has  also  been  prepared  synthetically, 
one  method  being  the  heating  of  trichlorpropane  with  water,  at  a 
temperature  of  180°  C.  (350°  F.),  whereby  glycerin  is  produced. 
Glycerin  came  into  use  in  medicine  and  pharmacy  about  1846,  and  it 
was  first  obtained  on  a  commercial  scale  from  the  washings  of  lead 
plaster  by  Robert  Shoemaker,  of  Philadelphia.  In  making  the  plas- 
ter, litharge,  olive  oil,  and  water  are  boiled  together,  when  the  olein 
of  the  oil  is  decomposed  by  the  lead  oxide,  according  to  the  following 
reaction : 
2C3H53C18H3302  +  3PbO  4-  3H20  =  3Pb2C18H3302  +  2C3H530H 

Glyceryl  Oleate  Lead  Water  Lead  Oleate  (Lead       Glycerin  Hvdroxide 

(Olive  Oil)  Oxide  Piaster)  (Glycerin) 

The  process  most  frequently  used  for  making  glycerin  originated 
with  R.  A.  Tilghman,  of  Philadelphia,  and  consists  in  subjecting  fatty 
bodies  to  the  action  of  water  at  a  high  temperature  under  pressure, 
whereby  the  fats,  which  are  glycerides  or  esters  of  the  fatty  acids,  are 
broken  up  into  glycerin  and  fatty  acids,  the  water  supplying  the  ele- 
ments of  hydrogen  and  oxygen  necessary  to  the  change.  The  reac- 
tion is  as  follows  in  the  case  of  a  fat  like  stearin: 

C3H53C18H3502  +  3H20   =  C3H5(OH)3  +  3HC18H35Oa 

Stearin  Wfttof  Glycerin  Stearic  Acid 

Chemically,  glycerin  belongs  to  the  class  of  alcohols,  and  is  some- 
times termed  glycerol,  or  glyceric  alcohol.  It  is  the  hydroxide  of  the 
radical  glyceryl  CsHs,  is  triatomic,  and  one,  two,  or  three  of  the  hydro- 
gen atoms  may  be  replaced  by  monad  radicals. 
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Official  Description. — A  clear,  colorless  liquid,  of  a  thick,  syrupy  consistence;  when 

exposed  to  the  air,  it  absorbs  moisture. 

Odor,  Taste,  and  Reaction. — Not  more  than  a  slight,  characteristic  odor  which  ia 
neither  harsh  nor  disagreeable,  sweet  to  the  taste  and  producing  a  sensation  of  warmth 
in  the  mouth.    An  aqueous  solution  of  Glycerin  (1  in  20)  is  neutral  to  litmus. 

Solubility. — Glycerin  is  miscible  with  water  or  alcohol;  insoluble  in  chloroform,  ether, 
benzene,  petroleum  benzin,  carbon  disulphide  or  fixed  or  volatile  oils. 

Specific  Qravity.— Not  below  1.249  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Glycerin  does  not  appreciably  volatilize  from  weak  aqueous 
solutions.  When  of  a  strength  between  70  and  100  per  cen^..,  it  rapidly  volatilizes  at 
100°  C.  (212°  F.). 

Heat  a  few  drops  of  Glycerin  with  about  0.5  Gm.  of  potassium  bisulphate;  pungent 
vapors  of  acrolein  are  evolved. 

Glycerin  is  colorless  when  viewed  transversely  in  a  tube  of  colorless  glass  about  30 
mm.  in  diameter,  held  in  a  vertical  position. 

Impurities  and  Tests  for  Impurities. — HeatSOGm.of  Glycerin  in  an  open,  shallow, 
100  mil  porcelain  or  platinum  dish  until  it  ignites,  then  allow  it  to  burn  without  further 
application  of  heat  in  a  place  free  from  draught;  not  more  than  0.015  per  cent,  of  car- 
bonaceous and  mineral  residue  remains.  Subject  this  residue  to  a  low  red  heat,  until 
combustion  is  complete;  not  more  than  0.007  per  cent,  of  mineral  ash  remains.  This 
ash,  when  dissolved  in  10  mils  of  distilled  water  and  titrated  with  hundredth-normal 
silver  nitrate  V.S.,  using  potassium  chromate  T.S.  as  indicator,  shows,  in  the  original 
50  Gm.  of  Glycerin,  not  more  than  0.001  per  cent,  of  chlorides  calculated  as  sodium 
chloride.  Each  mil  of  hundredth-normal  silver  nitrate  V.S.  consumed  corresponds  to 
0.0005846  Gm.  of  NaCl. 

Readily  Carbonizable  Impurities. — Mix  5  mils  of  Glycerin  by  vigorous  shaking  with 
an  equal  volume  of  sulphuric  acid  in  a  glass-stoppered  cylinder;  the  liquid  does  not 
become  darker  than  yellow  on  standing  for  one  hour. 

Fatty  Acids  and  Esters. — Mix  50  Gm.  of  Glycerin  with  50  mils  of  freshly  boiled  dis- 
tilled water  and  5  mils  of  half-normal  potassium  hydroxide  V.S.  and  boil  the  mixture 
for  five  minutes.  When  cold,  it  requires  not  less  than  4  mils  of  half-normal  hydrochloric 
acid  V.S.  for  neutralization,  using  phenolphthalein  T.S.  as  indicator. 

Oxalic  Acid. — An  aqueous  solution  of  Glycerin  (1  in  10)  remains  clear  on  the  addition 
of  calcium  chloride  T.S. 

Sulphate. — Another  portion  of  the  solution  is  not  affected  by  barium  chloride  T.S. 
after  acidulation  with  a  few  drops  of  diluted  hydrochloric  acid. 

Heavy  Metals. — An  aqueous  solution  of  Glycerin  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — An  aqueous  solution  of  Glycerin  meets  the  requirements  of  the  Test  for 
arsenic  (see  U.  S.  P.,  Test  No.  1,  Chapter  LXII). 

Acrolein,  Glucose. — A  mixture  of  5  mils  of  Glycerin  and  5  mils  of  an  aqueous  solution 
of  potassium  hydroxide  (1  in  10)  does  not  become  yellow  when  kept  for  five  minutes 
at  60°  C.  (140°  F.), 

Ammonium  Compounds. — Nor  emit  an  odor  of  ammonia. 

U.  S.  P.  Preparations. — Gelatinum  Glycerinatum ;  Glycerites;  Fluidextracts; 
Liquor  Ferri  et  Ammonii  Acetatis;  Massa  Hydrargyri;  Mel  Depuratum;  Mucilago 
Tragacanthae;  Pilukc  Ferri  Carbonatis;  Piluke  Phosphori;  Suppositoria  Glycerini; 
Syrupus  Calcii  Lactophosphatum;  Syrupus  Hypophosphitum ;  Syrupus  Ipecac- 
uanha?; Syrupus  Lactucarii;  Syrupus  Pruni  Virginianae;  Tinctures;  Tinctura 
Lactucarii;  Unguentum  Acidi  Tannici;  Unguentum  Iodi. 

N.  F.  Preparations. — Cataplasma  Kaolini;  Elixir  Bismuthi;  Elixir  Calcii  et 
Bodii  Glycerophosphatum;  Extractum  Conii;  Glycerites;  P'luidextracts ;  Fluidglyc- 
erates;    Tinctures,    etc.;    Gelatinum    Boroglycerini. 

Uses. — Glycerin  is  one  of  the  most  valuable  liquids  known  to  phar- 
macy. It  is  solvent  and  antiseptic,  scarcely  inferior  to  alcohol.  When 
glycerin  is  acted  on  by  nitric  acid,  nitroglycerin,  a  powerful  explosive, 
is  formed.  This  is  used  in  the  preparation  of  dynamite  and  other 
high  explosives;  it  is  sometimes  called  glonoin  and  trinitrine.  A  1  per 
cent,  alcoholic  solution  is  official  (see  Spiritus  Glycerylis  Nitratis, 
page  389).  Glycerin  is  useful  in  keeping  substances  moist,  owing  to  its 
tendency  to  absorb  water  from  the  air.  Its  agreeable  taste  and  non- 
poisonous  properties  adapt  it  for  many  purposes.  Its  varied  uses  have 
been  constantly  referred  to  in  the  preceding  pages. 
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SAPO.  U.S.    Soap 
[White  Castile  Soap] 

Soap  prepared  from  olive  oil  and  sodium  hydroxide.  Preserve  dried 
or  powdered  Soap  in  well-closed  containers. 

Preparation.— Soap  is  made  by  boiling  fats  or  oils  with  a  solution 
of  caustic  alkali  until  a  thick  mass  is  formed.  Then,  by  evaporating 
the  water,  or  by  adding  solution  of  common  salt,  the  soap  is  separated 
and  caused  to  rise  to  the  surface; 

when  it  has  ceased  to  froth  in  boil-  _  ^  iio^45l 
ing,  it  is  ladled  out  into  wooden 
frames  to  congeal,  after  which  it  is 
cut  into  bars  by  means  of  a  wire. 
The  soap,  as  first  separated,  is 
called  grain  soap.  Fig.  451  shows 
a  useful  soap  cutter  made  by  the 
Woodward  Lock  Company,  Clinton, 
Wisconsin.  The  "soap  dust"  and 
clippings  from  Castile  soap  are 
a  very  convenient  form  for  use  in 
making  soap  liniment,  etc.  A  con- 
venient and  inexpensive  grater  is 
available  for  reducing  soap  shavings 

1  j  >nu  So»p  cutter 

to  a  granular  powder.     The  soap 

is  placed  in  a  hopper,  a  block  of  wood  placed  on  top,  and  the  grater, 
which  is  cylindrical,  is  revolved  by  a  handle.  This  apparatus  may 
also  be  used  for  grating  Cacao  Butter.  It  may  be  purchased  from  stores 
where  kitchen  supplies  are  sold.  Toi/et  soaps  are  made  by  milling 
grain  soap,  or  cutting  it  into  small  pieces;  perfume  is  then  added,  thor- 
oughly mixed,  and  the  mixture  forced  by  a  plotting  machine  through 
an  aperture,  which  forms  it  into  rolls  and  cuts  it  into  pieces.  These 
are  then  moulded. 

The  official  soap  is  known  as  Castile  soap.  The  soaps  in  general 
use  are  made  from  animal  fat,  chiefly  tallow.  Soaps  are  made  hard 
by  using  a  fat  containing  much  stearin,  like  tallow,  and  sodium  hy- 
droxide for  the  alkali;  they  are  made  soft  by  using  fats  containing 
a  large  portion  of  olein,  and  potassium  hydroxide  for  the  alkali.  When 
fats  and  oils 'undergo  saponification  by  reaction  with  a  salifiable  base, 
the  olein,  palmitin,  and  stearin  present  are  decomposed  into  stearic, 
palmitic,  and  oleic  acids,  which  unite  with  the  base  to  form  the  soap, 
and  into  the  glycerin,  which  is  set  free. 

Soaps  are  divided  into  two  classes,  soluble  and  insoluble.  The 
soluble  soaps  are  combinations  of  the  fatty  acids  with  sodium  or  potas- 
sium hydroxide  or  ammonia ;  those  which  are  insoluble  consist  of  the 
same  acids  united  with  earths  and  metallic  oxides.  The  soluble  soaps 
only  are  detergent,  and  to  these  the  name  soap  is  usually  applied. 
Several  of  the  insoluble  soaps  are  employed  in  pharmacy,  as,  for  ex- 
ample, the  soap  of  lead  monoxide  (litharge),  or  load  plaster,  and  the 
soap  of  lime,  or  lime  liniment.  (See  Emplastrum  Plumbi  and  Lini- 
mentum  Calcis).  The  two  official  soaps  are  of  the  soluble  kind.  One 
79 
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is  a  soda  soap,  made  with  olive  oil  (Castile  soap),  the  other  a  potash 
soap  (Sapo  Viridis).  The  soap  of  ammonia  is  noticed  elsewhere. 
(See  Linimentum  Ammoniae). 

Official  Description. — A  white  or  whitish  solid,  in  the  form  of  bars,  hard,  yet  easily 
cut  when  fresh,  or  as  a  fine,  yellowish-white  powder. 

Odor,  Taste,  and  Reaction.  — A  faint,  peculiar  odor,  free  from  rancidity,  and  a  dis- 
agreeable, alkaline  taste.    Its  aqueous  solution  is  alkaline  to  litmus. 

Solubility. — Soluble  in  water  and  in  alcohol,  more  readily,  however,  with  the  aid  of 
heat. 

Tests  for  Identity  and  Purity. — Water. — Dissolve  about  0.5  Gm.  of  Soap,  accurately 
weighed,  in  10  mils  of  alcohol,  evaporate  the  mixture  to  dryness  in  a  tared  beaker  con- 
taining i  Gm.  of  clean  sand,  which  has  been  previously  dried  at  110°  C.  (230°  F.)  Dry 
the  residue  at  110°  C.  (230°  F.)  to  constant  weight.  The  loss  does  not  exceed  30  per  cent. 
for  unpowdcred  Soap  or  10  per  cent,  for  powdered  Soap. 

•Soap  from  Animal  Fats. — A  solution  of  a  quantity  of  Soap  corresponding  to  0.64  Gm. 
of  dried  Soap  in  25  mils  of  hot  alcohol  does  not  gelatinize  on  cooling  to  20°  C.  (68°  F.). 

Metallic  Impurities. — Ten  mils  of  an  aqueous  solution  of  Soap  (1  in  20)  remains  un- 
changed in  color  upon  the  addition  of  ammonium  sulphide  T.S.,  and  upon  acidulating 
another  portion  of  10  mils  of  the  solution  with  hydrochloric  acid  and  filtering,  the  fil- 
trate remains  unchanged  in  color  when  an  equal  volume  of  hydrogen  sulphide  T.S.  is 
added  and  the  mixture  allowed  to  stand  well-stoppered,  in  a  warm  place,  for  half  an  hour. 

Sodium  Chloride,  Sodium  Carbonate,  Silica. — Dissolve  about-  10  Gm.  of  Soap,  accu- 
rately weighed,  in  100  mils  of  alcohol,  with  the  aid  of  heat.  Transfer  the  undissolved 
residue,  if  any,  to  a  tared  filter  which  has  been  dried  at  100°  C.  (212°  F.)  and  wash  it 
thoroughly  with  boiling  alcohol.  Its  weight,  after  drying  at  100°  C.  (212°  F.)  does  not 
exceed  1  per  cent,  of  the  weight  of  dry  Soap  in  the  original  weight  taken. 

Silica  and  Other  Accidental  Impurities. — The  weight  of  this  residue,  thoroughly  washed 
with  distilled  water  and  dried  at  100°  C.  (212°  F.)  does  not  exceed  0.15  per  cent,  of  the 
weight  of  dry  Soap  in  the  original  weight  taken. 

Sodium  Hydroxide. — The  alcoholic  nitrate  and  washings  from  the  preceding  test  are 
not  reddened  by  3  drops  of  phenolphthalein  T.S. 

Dissolve  about  10  Gm.  of  Soap  in  200  mils  of  hot  distilled  water,  add  2  drops  of  methyl 
orange  T.S.  and  then  diluted  sulphuric  acid  with  constant  stirring  until  the  aqueous 
layer  becomes  red.  Boil  the  mixture  until  the  supernatant  layer  of  the  fatty  acids  is 
clear  and  free  from  solid  particles.  Separate  the  aqueous  layer  with  the  aid  of  a  siphon 
and  wash  the  fatty  acids  by  decantation  with  hot  distilled  water,  until  10  mils  of  the 
washings,  acidulated  with  a  drop  of  hydrochloric  acid,  no  longer  gives  a  precipitate  on 
the  addition  of  barium  chloride  T.S.  Now  place  the  dish  containing  the  fatty  acids  on 
a  water  bath  and  heat  until  the  fatty  acids  are  completely  liquefied,  then  filter  the  warm 
acids  through  a  dry  filter  in  a  hot-water  funnel  into  a  flat  dish  and  dry  the  acids  over 
sulphuric  acid.  The  iodine  number  of  the  acids  thus  obtained  is  not  less  than  84  nor 
more  than  90  (see  U.  S.  P.,  Test  No.  8,  Chapter  LXII). 

U.  S.  P.  Preparations. — Extractum  Colocynthidis  Compositum;  Linimentum 
Chloroformi  (from  Soap  Liniment);  Linimentum  Saponis;  Pilula;  Aloes;  Pilula; 
Asafoetida;. 

N.  F.  Preparations. — Emplastrum  Saponis;  Pilulse  ad  Prandium  (Hall's);  Pilulaj 
Aloes  et  Asafcetidae;  Pilula?  Rhei. 

Uses. — Soap  is  a  laxative  and  antacid;  it  is  used  in  pill  masses,  in 
combination  with  resins,  to  render  thorn  soluble  and  to  modify  their 
harsh  action.     It  is  also  used  in  liniments,  plasters,  cerates,  etc. 


SAPO  MOLLIS.  U.  S.     Soft  Soap 
[Sapo  Moll.] 

Metric  Old  form 

♦Cottonseed  Oil 430  (lm.  13  cm.  av.  332  gr. 

Potassium  Hydroxide 86  (im.  2  <>z.  av.  329  gr. 

Alcohol 50  mils  1 ' ,  1 1.  oi. 

Water,  a  sufficient  quantity. 


To  make 1 000  Gm.  32  oi.  av. 
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Dissolve  86  Gm.  [old  form  2  oz.  av.  329  gr.]  of  potassium  hydroxide 
in  100  mils  [old  form  3  fl.  oz.]  of  water  in  a  tared,  capacious  dish  with 
the  aid  of  heat.  Immediately  add  430  Gm.  [old  form  13  oz.  av.  332  gr.] 
of  cottonseed  oil  to  the  hot  solution  and  stir  the  mixture  actively  for 
a  few  moments.  Then  reapply  the  heat  and,  at  the  first  evidence  of 
froth  from  boiling,  pour  in  the  50  mils  [old  form  1J^  fi.  oz.]  of  alcohol, 
stir  it  actively  until  the  froth  suddenly  rises,  then  withdraw  the  heat 
and  again  stir  until  the  Soap  assumes  the  consistence  of  a  paste.  Now 
determine  by  the  method  given  below  whether  the  product  will  con- 
tain the  required  excess  of  potassium  hydroxide  when  water  is  added 
to  make  1000  Gm.  [old  form  32  oz.  av.].  If  the  product  does  not  meet 
the  requirements  of  this  test,  add  more  potassium  hydroxide  or  cotton- 
seed oil  as  may  be  needed  and  again  heat  it  until  the  saponification  is 
complete.  Finally  add  enough  water  to  make  the  finished  product 
weigh  1000  Gm.  [old  form  32  oz.  av.]  and  warm  it  gently,  stirring  care- 
fully, until  the  water  is  all  absorbed  and  a  clear  soap  results. 

The  potassium  hydroxide  used  in  this  process  should  be  of  the  full 
strength  directed  by  the  Pharmacopoeia  (85  per  cent.).  Potassium 
hydroxide  of  any  other  strength,  however,  may  be  used,  if  a  propor- 
tionally larger  or  smaller  quantity  is  taken,  the  proper  amount  for  the 
above  formula  being  ascertained  by  dividing  7310  by  the  percentage 
of  KOH  contained  therein. 

This  is  a  soft  soap,  which  is  often  imported  from  Germany;  it  is 
made  from  various  oils  which  contain  but  little  stearin.  The  U.  S.  P. 
IX  has  replaced  linseed  oil  with  cottonseed  oil  largely  because  of  the 
difficulty  in  securing  a  pure  linseed  oil.  The  new  soap  is  light  yellow 
in  color  and  the  usual  synonym  "Green  Soap"  cannot,  therefore,  be 
properly  applied.  It  has  been  demonstrated,  however,  that  the  green 
color  adds  nothing  to  the  therapeutic  value  and  cottonseed  oil  soap 
has  long  been  used  with  satisfaction.  On  a  large  scale  the  soap  may 
be  prepared  without  the  addition  of  alcohol,  heat  and  concentrated 
alkali  producing  saponification.  "Green  olive  oil"  has  been  used  to 
make  a  green  soap.  It  should  contain  a  little  free  alkali,  but  an  excess 
must  be  avoided;  this  is  regulated  by  the  U.  S.  P.  test. 

Official  Description. — A  soft,  unctuous,  yellowish-white  to  brownish-yellow  mass. 

Odor  and  Taste. — A  slight,  characteristic  odor  and  an  alkaline  taste. 

Tests  for  Identity  and  Purity. — An  aqueous  solution  of  Soft  Soap  is  alkaline  to  litmus 
and  phenolphthalein  T.S.;  a  solution  in  hot  distilled  water  (1  in  20)  is  nearly  clear. 

Dissolve  about  5  Gm.  of  Soft  Soap,  accurately  weighed,  in  100  mils  of  hot  alcohol, 
collect  the  residue,  if  any,  on  a  filter,  thoroughly  wash  it  with  hot  alcohol,  and  dry  it  to  a 
constant  weight  at  100°  C.  (212°  F.).  The  weight  of  the  residue  does  not  exceed  3  per  cent, 
of  the  weight  of  Soap  taken.  The  combined  filtrate  and  washings,  on  the  addition  of 
0.5  mil  of  phenolphthalein  T.S.  and  titration  with  tenth-normal  sulphuric  acid  V.S. 
shows  not  less  than  0.1  per  cent,  nor  more  than  0.25  per  cent,  of  KOH.  Each  mil  of 
tenth-normal  sulphuric  acid  V.S.  used  corresponds  to  0.00501  Gm.  of  KOH. 

Soft  Soap  loses  not  more  than  52  per  cent,  in  weight,  when  tested  for  water  as  directed 
under  Sapo. 

U.  S.  P.  Preparation. — Linimcntum  Saponis  Mollis. 

N.  F.  Preparations. — Linimcntum  Saponis  Mollis  Compositum;  Pasta  Beta- 
naphtholis;  Unguentum  Sulphuris  Compositum. 

Uses. — Green  soap  is  used  in  skin  diseases,  chiefly  in  eczema ,  and 
largely  as  a  detergent  in  surgery. 
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Unsaponifiable  Fats  and  Petroleum  Products 

Under  this  head  will  be  found  several  official  products  which  can- 
not be  classed  properly  with  either  the  fixed  or  the  volatile  oils,  yet 
which  in  some  respects  partake  of  the  properties  of  both.  Petro- 
latum in  its  several  forms,  paraffin,  and  petroleum  benzin  are  prod- 
ucts from  petroleum,  and  are  hydrocarbons  belonging  to  the  methane 
series. 

PETROLATUM  LIQUIDUM.  U.  S.     Liquid  Petrolatum 
[Petrolat.   Liq. — Liquid  Paraffin      Mineral  Oil] 

A  mixture  of  liquid  hydrocarbons  obtained  from  petroleum.  Pre- 
serve it  in  well-closed  containers,  protected  from  light. 

Preparation. — After  removing  the  lighter  hydrocarbons  from 
petroleum,  by  distillation,  the  residue  is  again  subjected  to  distil- 
lation at  a  temperature  between  330°  and  390°  C.  (626°  and  734°  F.) 
and  the  distillate  treated,  first  with  sulphuric  acid,  then  with  sodium 
hydroxide,  and  afterwards  decolorized,  by  filtering  through  bone  black, 
animal  charcoal,  or  Fuller's  earth.  The  purified  product  is  again 
chilled,  to  remove  paraffin,  and  redistilled  at  a  temperature  above 
330°  C.  (626°  F.).  In  some  instances  the  sulphuric  acid  treatment  is 
omitted. 

Official  Description. — Heavy  Liquid  Petrolatum. — Heavy  Liquid  Petrolatum  has  a 
viscosity  of   not  less  than  3.1  when  determined  by  the  test  given  below. 

Official  Description. — Light  Liquid  Petrolatum. — Light  Liquid  Petrolatum  has  a 
viscosity  of  not  more  than  3  when  determined  by  the  test  given  below  and  vaporizes 
freely. 

Each  variety  conforms  to  the  following  description  and  tests: 

Specific  Gravity—  0.828  to  0.905  at  25°  C.  (77°  F.). 

Official  Description. — A  colorless,  transparent,  oily  liquid,  free,  or  nearly  free,  from 
fluorescence,  odorless  and  tasteless  when  cold,  and  possessing  not  more  than  a  faint 
petroleum  odor  when  heated. 

Tests  for  Identity.— Solid  Paraffins.— When  cooled  to  10°  C.  (50°  F.),  Liquid  Petrola- 
tum does  not  become  more  than  opalescent. 

Insoluble  in  water  or  alcohol;  soluble  in  ether,  chloroform,  petroleum  benzin,  or  in 
fixed  or  volatile  oils.  Camphor,  menthol,  thymol,  and  many  similar  substances  are 
dissolved  by  Liquid  Petrolatum. 

Impurities  and  Tests  for  Impurities. — Acids. — Boil  10  mils  of  Liquid  Petrolatum 
with  an  equal  volume  of  alcohol;  the  alcoholic  liquid  is  not  acid  to  litmus. 

Carbonizable  Impurities. — Introduce  into  a  glass-stoppered  cylinder,  which  has  been 
previously  rinsed  with  sulphuric  acid,  5  mils  of  Liquid  Petrolatum  and  5  mils  of  color- 
less sulphuric  acid,  heat  in  a  water  bath  during  ten  minutes,  shaking  well  at  intervals 
of  thirty  seconds;  the  oil  remains  unchanged  in  color  and  the  acid  does  not  become 
darker  than  pale  amber. 

Sulphur  Compounds. — Prepare  a  clear,  colorless  saturated  solution  of  load  oxide  in  an 
aqueous  solution  of  sodium  hydroxide  (1  in  5),  and  mix  2  drops  of  this  solution  with  4 
mils  of  Liquid  Petrolatum  and  2  mils  of  dehydrated  alcohol;  the  mixture  docs  not  darken 
after  heating  for  ten  minutes  at  70°  C.  (158°  F.)  and  cooling. 

Viscosity. — Make  a  permanent  mark  about  2  cm.  below  the  bulb  of  a  50  mil  pipette 
of  the  usual  type  and  note  the  time,  in  seconds,  required  at  26°  C.  (77°  F.)  for  the  level 
of  distilled  water  to  fall  from  the  upper  to  tho  lower  mark  as  the  liquid  Hows  from  the 
pipette.  The  time  should  not  be  less  than  twenty-five  seconds  nor  more  than  thirty 
seconds  for  the  pipette  selected. 

Draw  the  Liquid  Petrolatum  to  be  tested  into  this  pipette,  which  should  be  clean 
and  dry,  and  note  the  time,  in  seconds,  required  at  25°  C.  (77°  F.i  for  its  level  to  fall 

from  tne  same  upper  to  the  lower  mark  aa  used  f< «r  the  water.  Divide  the  number  of 
seconds  thus  noted  by  the  number  of  seconds  required  for  water  to  fall  from  the  upper 
to  the  lower  mark,  as  above  determined.  The  quotient  indicates  the  viscosity.  Dis- 
tilled water  at  25°  C.  (77°  P.)  is  taken  as  1. 

N.  F.  Preparations. — Nebula  Aromatica ;  Nebula  Eucalyptolia;  Nebula  Mentholis; 
Nebula  Mentholis  ( 'nmposita ;  Nebula  Thymolis;  Pasta  Resorcinolis  Fortior;  Pasta 
Resorcinolis  Mitis;  Petroxolins. 

Uses. — Liquid  Petrolatum  is  used  as  a  basis  for  medicinal  unctuous 
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preparations,  for  spraying  the  nasal  passages,  and  as  a  laxative,  its 
efficiency  being  due  to  mechanical  lubrication.  For  this  purpose  an 
oil  of  high  viscosity,  the  so-called  "heavy  oil"  is  usually  preferred 
as  the  lighter  oils  have  a  tendency  to  produce  leakage.  The  lighter 
oils  are  used  for  spraying.  Because  of  the  large  use  of  this  oil  as  a 
laxative,  it  has  been  sold  under  many  special  names.  (See  U.  S.  Dis- 
pensatory, 20th  Edition). 

PETROLATUM.  U.S.     Petrolatum 
[Petrolat. — Petrolatum  Ointment        Petroleum  Jellt] 

A  purified  mixture  of  semi-solid  hydrocarbons,  obtained  from 
petroleum. 

Preparation. — The  "residuums,"  as  they  are  termed  technically, 
which  are  obtained  by  the  distillation  of  petroleum,  are  purified  by 
melting,  usually  treating  with  sulphuric  acid,  and  then  percolating 
them  through  recently  burned  bone  black;  this  abstracts  the  odor  and 
the  color.  The  consistency  is  varied  by  mixing  them  with  certain  por- 
tions of  the  harder  paraffins  and  stirring  them  until  a  homogeneous 
mixture  is  made. 

Official  Description. — An  unctuous  mass,  varying  in  color  from  yellowish  to  light  amber, 
having  not  more  than  a  slight  fluorescence,  even  after  being  melted;  it  is  transparent  in 
thin  layers;  completely  amorphous. 

Odor  and  Taste. — Free  or  nearly  free  from  odor  or  taste. 

Solubility. — Insoluble  in  water;  almost  insoluble  in  cold  or  hot  alcohol,  or  in  cold 
dehydrated  alcohol;  freely  soluble  in  ether,  chloroform,  carbon  disulphide,  oil  of  tur- 
pentine, petroleum  benzin,  benzene,  or  in  most  fixed  or  volatile  oils. 

Specific  Gravity.— 0.820  to  0.8G5  at  60°  C.  (140°  F.). 

Tests  for  Identity.— It  melts  between  38°  and  54°  C.  (100.4°  and  129.2°  F.). 

Impurities  and  Tests  for  Impurities. — Heat  about  2  Gm.  of  Petrolatum  in  an  open 
porcelain  or  platinum  dish,  over  a  Bunsen  flame;  it  volatilizes  without  emitting  an  acrid 
odor,  and  on  incineration  not  more  than  0.05  per  cent,  of  ash  remains. 

Acids  or  Alkalies. — Shake  melted  Petrolatum  with  an  equal  volume  of  hot  distilled 
water;  the  latter  remains  neutral  to  litmus. 

Fixed  Oils,  Fats,  or  Rosin.— Digest  10  Gm.  of  Petrolatum  at  100°  C.  (212°  F.)  for  half 
an  hour  with  10  Gm.  of  sodium  hydroxide  and  50  mils  of  distilled  water,  then  separate 
the  aqueous  layer  and  supersaturate  it  with  sulphuric  acid;  no  oily  or  solid  substance 
separates. 

U.  S.  P.  Preparations. — Unguentum  Hydrargyri  Dilutum;  Unguentum  Hydrar- 
gyri  Oxidi  Flavi. 

N.  F.  Preparations. — Emulsum  Petrolati;  Pasta  Betanaphtholis;  Pasta  Zinci; 
Unguentum  Hydrargyri  Oxidi  Rubri;  Unguentum  Resorcinolis  Conipositum. 

Uses. — Petrolatum  is  used  as  a  basis  for  ointments,  for  which  it  is 
well  adapted.  It  is,  however,  not  so  readily  absorbed  as  are  other 
unctuous  bases.  It,  with  liquid  petrolatum  and  crude  petrolatum,  is 
used  also  internally  in  the  treatment  of  lung  diseases,  administered  in 
the  form  of  emulsions,  capsules  and  in  pills,  mixed  with  solid  ingredi- 
ents. It  is  known  commercially  as  cosmoline,  vaseline,  petrolina,  deo- 
dorolina,  albolene,  etc. 

PETROLATUM  ALBUM.  U.  S.     White  Petrolatum 
[Petrolat.  Alb. — White  Petroleum  Jelly] 

Petrolatum  wholly  or  nearly  decolorized. 

Preparation. — It  is  prepared  in  the  same  manner  as  Petrolatum,  the 
process  being  carried  further  until  the  product  is  practically  free  from 
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yellow  color.  The  product  often  sold  for  white  petrolatum,  made 
by  mixing  paraffin  and  liquid  petrolatum,  is  not  satisfactory  for  phar- 
maceutical purposes  as  it  is  granular  and  the  liquid  portion  often 
separates.     The  U.  S.  P.  test  excludes  this  variety. 

Official  Description. — A  white  or  faintly  yellowish  unctuous  mass,  transparent  in 
thin  layers  even  after  cooling  to  0°  C.  (32°  F.) ;  completely  amorphous. 

Tests  for  Identity  and  Purity. — In  other  respects  White  Petrolatum  has  the  char- 
acteristics of  and  responds  to  the  tests  for  identity  and  purity  under  Petrolatum. 

U.  S.  P.  Preparations. — Unguentum  Acidi  Borici;  Unguentum  Diachylon; 
Unguentum  Hydrargyri  Ammoniati. 

N.  F.  Preparations. — Ceratum  Camphorae;  Ceratum  Plumbi  Subacetatis; 
Unguentum  Zinci  Stearatis. 

Uses. — White  petrolatum  is  a  basis  for  ointments  and  cerates. 

PARAFFINUM.   U.S.      Paraffin 
[Paraff.] 

A  purified  mixture  of  solid  hydrocarbons,  usually  obtained  from 
petroleum. 

Hard  paraffin,  or  paraffin  wax,  is  a  solid,  white,  diaphanous  sub- 
stance resembling  white  wax,  which  is  made  by  distilling  the  residuum 
obtained  from  the  refining  of  petroleum  and  collecting  and  purifying 
the  distillate.  It  can  be  mixed  in  all  proportions  with  wax,  stearin, 
palmitin,  and  rosin,  but  it  is  difficult  to  prevent  the  mixtures  from 
'granulating,"  even  after  prolonged  stirring. 

Official  Description. — A  colorless,  or  white,  more  or  less  translucent  mass,  crystalline 
when  separating  from  solution. 

Odor  and  Taste. — Without  odor  or  taste,  and  slightly  greasy  to  the  touch. 

Solubility. — Insoluble  in  water  or  alcohol;  slightly  soluble  in  dehydrated  alcohol, 
freely  soluble  in  ether,  petroleum  benzin,  benzene,  carbon  disulphide,  volatile  oils,  or 
in  most  warm  fixed  oils. 

Specific  Gravity.— About  0.900  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  melts  between  50°  and  57°  C.  (122°  and  134.fi°F.). 

When  strongly  heated,  it  ignites,  burns  with  a  luminous  flame,  and  deposits  carbon. 

Heat  about  0.5  Gm.  of  Paraffin  in  a  dry  test  tube  with  an  equal  weight  of  sulphur; 
the  mixture  becomes  black  from  separated  carbon,  and  hydrogen  sulphide  gas  is  evolved. 

Paraffin  is  not  acted  upon  or  colored  by  concentrated  sulphuric  acid  or  nitric  acid  in 
the  cold. 

A i  ',ls. — Shake  melted  Paraffin  with  an  equal  volume  of  hot  alcohol;  the  separated 
alcohol  does  not  redden  moistened  blue  litmus  paper. 

U.  S.  P.  Preparation. — Unguentum  Acidi  Borici. 
Uses. — It  is  used  in  making  ointments. 

BENZINUM  PURIFICATUM.  U.  S.    Purified  Petroleum  Benzin 
[Benzin.    Purif. — PETROLEUM   Ivhikk] 
A  purified  distillate  from  American  petroleum  consisting  of  hydro- 
carbons, chiefly  of  the  marsh-gas  series.     Preserve  it  carefully  in  well- 
closed  containers,  in  a  cool  place,  remote  from  fire.     The  U.  S.  P.  VIII 

method  of  purification  was  as  follows: 

M'trio  Old  form 

Potassium  Permanganate 10  Gm.  lto  grains 

Sodium  Hydroxide 2  Om.  gQ  grains 

Sulphuric'/Uid 60  mils  2   fl.  ot. 

Petroleum  Benzin    1 000  mils  2  pints 

Water,  a  suffieienl  quantity. 

Add  the  acid  to  .550  mils  [old  form  IT1  •_»  fl.  oz.j  of  water,  and  when 
the  mixture  has  become  cold,  pour  it  into  a  bottle  having  the  capacity 
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of  about  two  liters  [old  form  4  pints].  Add8Gm.  [oldform  117  grains  of 
potassium  permanganate  and  agitate  until  it  i:.  dissolved,  then  add  the 
petroleum  benzin,  in  four  portions,  shaking  the  liquid  after  each  addi- 
tion. Allow  the  liquids  to  remain  in  contact  for  24  hours,  shaking  the 
bottle  at  frequent  intervals;  then  decant  the  petroleum  benzin  into 
another  bottle  of  the  same  capacity,  and  having  dissolved  2  Cm.  fold 
form  29  grains]  of  potassium  permanganate  in  240  mils  [old  form  8  fl. 
oz.]  of  water,  in  which  the  sodium  hydroxide  has  previously  been  dis- 
solved, mix  the  liquids  and  agitate  the  mixture  frequently  during 
several  hours,  then  decant,  repeat  the  washing  with  water,  and  again 
decant  the  purified  petroleum  benzin. 

Official  Description. — A  clear,  colorless,  non-fluorescent,  volatile  liquid,  of  an  ethereal 
or  faint,  petroleum-like  odor,  and  having  a  neutral  reaction.  It  is  highly  inflammable 
and  its  vapor,  when  mixed  with  air  and  ignited,  explodes  violently. 

Solubility. — Insoluble  in  water;  freely  soluble  in  alcohol,  and  miscible  with  ether, 
chloroform,  benzene,  volatile  oils,  and  fixed  oils,  with  the  exception  of  castor  oil. 

Specific  Gravity.— 0.638  to  0.660  at  25°  C.  (77°  F.). 

Tests  for  Identity  and  Purity. — It  distils  completely  between  40°  and  S0°  C.  (104° 
and  176°  F.). 

Evaporate  10  mils  of  Purified  Petroleum  Benzin  from  a  piece  of  clean  filter  paper;  no 
greasy  stain  remains,  and  the  odor  is  not  disagreeable  nor  notably  sulphuretted.  Not 
more  than  0.0015  Gm.  of  residue  remains  on  evaporating  50  mils  of  Purified  Petroleum 
Benzin  at  a  temperature  not  exceeding  40  °  C.  (104°  F.). 

Pyrogcnous  Products  and  Sulphur  Compounds. — Boil  10  mils  of  Purified  Petroleum 
Benzin  for  a  few  minutes  with  one-fourth  its  volume  of  an  alcoholic  solution  of  ammonia 
(1  in  10)  and  a  few  drops  of  silver  nitrate  T.  S.;  the  liquid  does  not  turn  brown. 

Benzene. — Add  5  drops  of  Purified  Petroleum  Benzin  to  a  mixture  of  40  drops  of 
sulphuric  acid  and  10  drops  of  nitric  acid  in  a  test  tube,  warm  the  liquid  for  about  ten 
minutes,  set  it  aside  for  half  an  hour,  and  dilute  it  in  a  shallow  dish  with  water;  no  odor 
of  nitrobenzene  is  evolved. 

U.  S.  P.  Preparations. — Extractum  Aconiti;  Extractum  Colchici  Cormi;  Extrac- 
tum  Ergotae;  Extractum  Nucis  Vomicae;  Extractum  Physostigmatis ;  Fluidextrac- 
tum  Colchici  Seminis;  Tinctura  Lactucarii;  Tinctura  Strophanthi;  Tinctura  Opii 
Deodorati. 

Uses. — Petroleum  benzin  is  a  useful  solvent  for  fats,  resins,  oils, 
caoutchouc,  and  similar  bodies.  It  is  not  identical  with  benzene,  the 
product  obtained  in  the  destructive  distillation  of  coal.  The  object  of 
introducing  purified  petroleum  benzin  into  the  Pharmacopoeia  was 
to  furnish  a  solvent  which  would  not  communicate  a  disagreeable 
odor  to  preparations,  as  is  the  case  when  commercial  petroleum  ben- 
zin is  used. 

QUESTIONS  ON  FIXED  OILS,  FATS,  AND  SOAPS 

Fixed  oils  and  fats — (See  page  1235.)     Whence  are  they  obtained? 

What  are  their  general  properties;  solubilities,  color,  odor,  taste,  consistence,  etc.? 

What  is  their  specific  gravity? 

What  change  takes  place  upon  exposure  to  air? 

How  may  oils  which  have  become  rancid  often  be  purified? 

What  are  fixed  oils  and  fats,  chemically? 

In  most  cases,  of  what  do  they  consist  ? 

What  are  these  proximate  principles  sometimes  termed? 

To  what  is  the  consistence  of  fixed  oils  ;ind  fats  due? 

Why  is  almond  oil  liquid  and  tallow  solid  at  ordinary  temperatures? 

Chemically  considered,  what  is  olcin?     What  is  its  formula  in  symbols? 

How  may  it  be  obtained? 

What  are  the  physical  properties  of  olein? 

What  is  meant  by  hydrogenation  of  oils?    What  is  the  value  of  this  process? 

How  does  palmitic  acid  occur? 

Chemically,  what  is  palmitin? 

Stearin — Where  is  it  found  and  how  is  it  made? 
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How  may  it  be  obtained  pure?    Describe  odor,  taste,  and  chemical  reaction. 

What  is  its  melting  point? 

Of  what  does  it  consist,  and  how  has  it  been  formed  synthetically? 

Margarin — What  has  the  substance  long  known  under  this  name  been  shown  to  be? 

How  has  margaric  acid  been  obtained? 

Stearic  acid — What  is  the  formula  in  symbols? 

Give  description,  melting  point,  and  solubility.    For  what  is  it  used? 

Palmitic  acid — What  is  the  formula  in  symbols? 

What  is  its  form?    Its  melting  point? 

Oleic  acid — What  is  the  formula  in  symbols? 

Give  description,  solubility,  odor,  and  taste. 

At  what  temperature  does  it  crystallize? 

Sweet  almond — What  is  the  Latin  name?     How  should  it  be  preserved?     What 

does  it  contain? 
Why  does  the  fixed  oil  form  an  emulsion  by  simple  trituration  of  the  almond  with 

water?    What  is  its  official  preparation?     Give  its  uses. 
Expressed  oil  of  almond — What  is  the  Latin  name?     Give  the  synonym. 
Where  and  how  is  this  oil  obtained? 
How  much  oil  does  sweet  almond  yield? 
How  much  oil  does  bitter  almond  yield? 
How  may  a  colorless  oil  be  obtained? 
What  is  its  specific  gravity?     Describe  appearance,  odor,  taste,  solubility,  and 

tests  for  identity.     Of  what  does  it  principally  consist? 
At  what  temperature  does  it  congeal? 
How  may  it  be  distinguished  from  most  other  fixed  oils? 
What  is  its  saponification  value? 

What  is  its  iodine  value?    How  is  this  figure  obtained? 
Into  what  official  preparations  does  it  enter? 
For  what  is  it  used? 
Olive  oil — What  is  its  source? 
Is  commercial  olive  oil  usually  pure? 
What  is  its  specific  gravity? 

Describe  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:  Cottonseed  oil;  sesame  oil. 

Give  its  saponification  value  and  iodine  value. 
What  are  its  uses?    What  are  its  official  preparations? 
Cottonseed  oil — What  is  its  source  and  how  is  it  made? 
How  much  oil  does  cottonseed  contain?    What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 
At  what  temperature  does  it  begin  to  congeal? 
Give  its  saponification  value  and  iodine  value. 
For  what  is  it  used? 

Linseed  oil — What  is  the  Latin  name?    What  are  its  synonyms? 
How  is  it  prepared? 

Of  what  does  it  consist?    Why  is  "boiled  oil"  unfit  for  medicinal  use? 
To  what  does  it  owe  its  drying  property?    What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 
At  how  low  a  temperature  does  it  remain  liquid? 
How  may  the  following  impurities  be  detected?   Non-drying  oils;  free  acid;  mineral 

oils  and  rosin  oils;  rosin  or  rosin   oils.      Give  its   saponification    value    and 

iodine  value. 
What  are  its  uses  and  the  dose? 
Pepo — What  is  the  Latin  official  name?    Give  the  synonym.     What  is  its  source 

and  the  official  description? 
What  are  its  constituents? 
For  what  is  it  used  and  in  what  form? 
How  is  the  fixed  oil  obtained? 
Castor  oil — What  is  its  source? 
In  what-  four  ways  has  castor  oil  been  obtained? 
Which  method  produces  the  beat  oil.' 
What  principles  does  castor  oil  contain? 

To  what  is  the  purgative  action  due?    How  is  this  shown?    What  is  the  saponifi- 
cation value  and  the  iodine  value? 
What  is  its  specific  gravity? 
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Describe  appearance,  odor,  taste,  solubility,  tests  for  identity,  and  tests  for  the 

absence  of  foreign  oils. 
What  is  the  dose? 

Sesame  oil — What  are  its  synonyms? 
Give  its  definition  and  description. 
How  may  foreign  oils  be  detected? 
In  what  official  preparations  is  it  used? 

What  advantage  does  this  oil  possess  as  compared  with  cottonseed  oil? 
Croton  oil — What  is  its  Latin  official  name?     What  is  its  source?     Whence  is  it 

derived?     How  is  it  prepared?     What  are   the   constituents?     What  is  the 

specific  gravity? 
Describe  appearance,  odor,  taste,  chemical  reaction,  solubility,  tests  for  identity 

and  purity. 
What  is  its  saponification  value  and  iodine  value? 
What  effect  does  it  produce  when  applied  to  the  skin? 
Have  the  active  principles  been  isolated? 
What  acids  have  been  detected  as  having  been  formed  by  the  decomposition  of  the 

fatty  substances  present? 
Name  its  official  preparations.    What  are  its  uses  and  the  dose? 
Oil  of  theobroma — What  is  the  Latin  name?    What  are  its  synonyms? 
What  is  its  source?    How  is  it  prepared?    What  is  the  yield  of  oil? 
Describe  appearance,  odor,  taste,  and  chemical  reaction.     What  are  its  melting 

point,  solubility,  and  specific  gravity? 
Give  the  test  for  identity.    How  may  the  following  impurities  be  detected?    Wax 

stearin,  tallow,  etc.    Give  the  saponification  value  and  iodine  value. 
What  are  its  chemical  constituents? 
For  what  is  it  used? 
Cocoa — What  is  its  Latin  title?    Give  the  synonym.    What  is  its  source  and  how 

prepared?     Describe  its  appearance,  odor,  and  taste. 
What  are  the  official  preparations? 
What  are  its  uses? 

Lycopodium — What  is  lycopodium?    Give  the  official  description. 
What  does  it  contain?    What  are  its  uses? 
Oleic  acid — What  is  the  Latin  name?  . 
Give  the  formula  in  symbols. 
How  is  it  obtained? 

What  is  "red  oil"?    What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected?  Mineral  acids,  undecomposed  fat 

or  mineral  oil. 
What  are  its  official  preparations? 
How  is  it  used  and  upon  what  does  its  value  depend? 
Stearic  acid — Give  the  Latin  title  and  chemical  formula  in  symbols.     How  is  it 

obtained? 
Give  the  description,  odor,  taste,  solubility,  and  tests  for  identity  and  purity. 

For  what  is  it  used  officially?    What  is  its  chief  pharmaceutical  use? 
Glycerin — By  what  other  name  is  it  known?    What  is  its  percentage  of  absolute 

glycerin. 
What  is  the  chemical  composition  of  absolute  glycerin? 
How  is  glycerin  obtained? 

Explain  the  reaction  which  takes  place  in  making  lead  plaster. 
What  is  Tilghman's  process  for  making  it? 
Explain  the  reaction  which  takes  place  in  making  glycerin  by  this  process  from 

stearin. 
Chemically,  to  what  class  does  glycerin  belong,  and  what  is  it  sometimes  called? 
What  is  its  atomicity? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    What  is  the 

specific  gravity?    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected?    Readily  carbonizable  impurities; 

fatty  acids  and  esters;  oxalic  acid;  sulphate;  heavy  metals;  arsenic;  acrolien; 

glucose;  ammonium  compound. 
What  are  its  uses? 
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Spirit  of  glyceryl  trinitrate — What  is  the  Latin  official  title?  By  what  other  Eng- 
lish title  is  it  known?  How  is  it  made?  For  what  is  it  used?  What  are  its 
synonyms? 

What  is  the  percentage  strength  of  the  official  solution? 

Soap — What  is  the  Latin  name?    What  is  its  synonym? 

What  is  its  definition? 

How  is  it  made?    What  is  grain  soap? 

How  may  soap  shavings  be  used  to  advantage  in  pharmacy? 

How  may  it  be  purified? 

How  is  toilet  soap  made? 

What  is  the  diiference  between  hard  soaps  and  soft  soaps? 

What  change  takes  place  when  fats  and  oils  undergo  saponification? 

What  is  the  difference  between  soluble  and  insoluble  soaps? 

What  are  the  two  official  soluble  soaps? 

What  insoluble  soaps  are  employed  in  pharmacy? 

Describe  the  appearance,  odor,  taste,  chemical  reaction,  and  solubility  of  castile 
soap. 

How  may  the  following  impurities  be  detected?  An  undue  amount  of  water; 
animal  fat;  metallic  impurities;  sodium  chloride;  sodium  carbonate;  silica  and 
other  accidental  impurities;  limit  of  alkalinity. 

What  are  its  medicinal  properties? 

What  are  its  uses?    What  are  its  official  preparations? 

Soft  soap — 'What  is  the  Latin  official  name? 

How  is  it  made  officially?  Why  is  the  amount  of  free  alkali  so  carefully  regu- 
lated? 

How  may  it  be  prepared  on  a  large  scale? 

Describe  the  test  for  a  limit  of  free  alkali.    How  much  water  should  it  contain? 

How  may  soft  soap,  green  in  color,  be  made? 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 

For  what  is  it  used?    What  are  its  official  preparations? 

Liquid  petrolatum — Give  the  Latin  official  title.    Give  the  synonyms. 

What  is  it  chemically  and  how  obtained? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  test  for  identity. 

How  may  acid  impurities  be  detected?  How  detect  the  presence  of  carbonizable 
impurities  and  sulphur  compounds? 

How  may  its  viscosity  be  determined?  How  is  it  used  medicinally  and  pharma- 
ceutically  and  in  what  official  preparations? 

Petrolatum — What  is  petrolatum?     What  are  the  synonyms? 

How  is  it  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
idsntity. 

How  may  the  following  impurities  be  detected?  Acids;  alkalies;  fixed  oils;  fats; 
rosin. 

Name  the  official  preparations.  What  is  its  use?  By  what  name  is  it  known  com- 
mercially? 

White  petrolatum — What  is  the  Latin  title?    Give  the  synonym. 

How  is  it  prepared?     What  similar  product  is  unsatisfactory  and  why? 

Give  the  official  description.     In  what  official  preparations  is  it  used? 

What  is  paraffin?     How  is  it  obtained?    What  is  its  specific  gravity? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  the  tests 
for  identity. 

Can  it  be  mixed  readily  with  wax,  resin,  stearin,  etc.? 

Does  it  make  a  smooth  mixture? 

Petroleum  benzin — Give  the  Latin  name,  and  synonym.  What  is  petroleum  ben- 
zin? 

What  is  its  specific  gravity? 

Describe  odor,   taste,  chemical  react  inn,  and  solubility.     Give  tests  for  identity. 

Give  the  teal  for  and  the  difference  from  and  absence  of  benzin. 

For  what  is  it,  used? 

Is  it.  identical  with  benzene? 

Purified  petroleum  benzin  "Describe  a  process  by  which  this  substance  may  be 
purified.  Give  odor,  test  for  identity,  ami  tests  for  the  following  impurities: 
PyrogenoUfl  products  and  BUlphur  compounds,  benzene. 

For  what  is  it  used? 


CHAPTER    LIX 

DRUGS  CONTAINING  GLYCOSIDES  OR  NEUTRAL   PRINCIPLES, 
WITH  THEIR  PREPARATIONS 

Glucosides  are  bodies  mostly  found  in  plants,  yielding  glucose, 
G6H1206,  as  one  of  their  products  of  decomposition  when  brought  in 
contact  with  diluted  acids  or  ferments.  The  other  product  which  is 
formed  at  the  same  time  differs  in  character  from  the  original  gluco- 
side.  Thus,  salicin,  if  boiled  with  diluted  sulphuric  acid,  yields 
dextro-glucose  and  saligenin,  or  saligenol. 


C13H1807  +  H20  =  C7H802  +  C6H12Oe 


Salicin 


Water 


Saligenin 


Glucose 


Glucosides  may  sometimes  be  split  into  glucose  and  the  derived 
product  by  heating  them  with  baryta  water  or  alkaline  solutions,  by 
nitrogenous  principles,  which  act  as  ferments,  like  emulsin  or  sytuip- 
tase,  or  by  treatment  with  yeast  ferment  or  ptycdin  found  in  saliva. 

Glucosides  are  sometimes  the  active  principles  of  the  plants  in 
which  they  are  found,  but  they  are  more  frequently  associated  with 
resins,  oils,  alkaloids,  and  bitter  principles,  and  for  this  reason  they 
have  not  been  used  to  form  a  separate  group  for  classification  in  this 
work.  Frequent  mention,  however,  will  be  made  of  them  when  the 
occasion  arises,  in  connection  with  the  drug  containing  them,  and  the 
official  drugs  containing  neutral  principles  have  been  classed  with 
them. 

The  following  list  gives  a  view  of  some  of  the  glucosides,  with 
their  derivatives : 

Glucosides 


Glucoside 


Source 


Derivatives 


Adonidin 

jEsculin,  C15H16P9 

Amygdalin,  C20^H27Oll 

Arbutin,  C12H16O7 

Bryonin,  C34H48O9 
Colocynthin,  C56H84G23 
Convullaniarin,C23ll44(  >12 
Convallarin,  C34H62O11 
Convolvulin,  C31H50O16 

Crocin,  C44H70O28 
Daphnin,  C15H16O9 
Datiacin,  C21H22O12 
Digitalin,  C35H56O14 

Elaterin,  C20H28G5 
Fraxin,  O32II36O20 
Gentiopiorin,  C'20'130^12 
Globularin,  C'2oH44('l4 
Glycyrrhizin,  O44II63XO18 
Gratiolin,  C20II34G7 

Gratiosolin,  C46H84O25 
Helicin,  C13H16O7 


From  Adonis  vernalis 

From  ASsculus  H ippocastanum 

From  Prunus  amyydalus 

From  Uva  Ursi  and  other  Ericaceae 

From  Bryonia  alba  and  B.  dioica 
From  Citrullus  colocynthis 
From  Convallaria  majalis 
From  Convallaria  majalis 
From  Exogonium  Purya 

From  Crocus  sativus 
From  Daphne  Mezereum 
From  Datisca  cannabina 
From  Digitalis  purpurea 

From  E later ium 
From  Frasinus  Ornus 
From  Omtiona  httea 

From  Globularia  Alypum 
From  Glycyrrhiza  glabra 
From  Gratuila  officinalis 

From  Gratiola  officinalis 
From  Salicin 


.K-riilftin 

Oil  of  bitter  almond  and 
hydrocyanic  acid 

Hyilroquinone  and  meth- 
yl hydroquinone 

Bryorctin  and  bryogenin 

Colocynthein 

Convallamaretin 

Coiivulhiretin 

Convolvulinic  acid  and 
methyl-ethyl  acetic  acid 

( 'run-tin 

Daphnctin 

Datiscetia 

Dik'italigenin  and  digi- 
tal ose 

Fraxetin 
Gentiogeaiii 

Globularctin 
Glycyrrhctin 
Cratiolctin     and     gratio- 

lnrotin 
Gratiosoh-tin 
Salicyl  aldehyde 
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Qlucosides — Continued 


Glucoside 

Source 

Derivatives 

Jalapin,  C68H112O32 

From  Exogonium  purga 

Jalapinol 

Ononin,  C30H34O13 
Phillyrin,  C27H34O11 

From  Ononis  spinosa 

Formonetin 

From  Phillyria  lati/oha 

Phillygenin 

Phlorizin,  CaiHa40io 

From  the  bark  of  the  pear,  apple,  cherry, 
and  plum  tree 

Phloretin 

Pinipicrin,  C22H36O11 

From  Thuja  occidentalis 

Ericinol 

Populin,  C20H22O8 

From  different  species  of  Populus 

Benzoic  acid,  saliretin 

Prophetin,  C23H36O7 

From  Cucumis  prophetarum 

Propheretin 

Quercitrin,  C36H38O30 

From  Quercus  tinctoria 

Quercetin 

Quinovin,  C38H62O11 

From  the  bark  of  Cinchonas 

Quinovic  acid 

Salicin,  C13H18O7 

From  different  species  of  Salix  and  Pop- 

Saligenin 

Santonin,  C15H18O3 

From  Artemisia  pauciftora 

Santoniretin 

Saponin,  C32H54O18 

From  Saponaria  officinalis 

Saponetin 

Thujin,  C20H22O12 

From  Thuja  occidentalis 

Thifjigenin  and  thujetin 

Xanthorhamnin, 

From  Rhamnus  amygdalinus 

Rhamnetin 

C48H6fiOa9 

GENTIANA.  U.S.     Gentian 


[Gentian. — Yellow  Gentian  Root] 


The  dried  rhizome  and  roots  of  Gentiana  Iwtea  Linne  (Fam. 
tianacecz). 


Gen- 


Official  Description. — In  nearly  cylindrical,  sometimes  branching  pieces,  of  variable 
length,  from  5  to  35  mm.  in  thickness;  externally  yellowish-brown,  the  rhizome  portion 
annulate,  the  roots  longitudinally  wrinkled;  fracture  short  and  uneven  when  dry,  but 
tough  and  flexible  when  damp;  internally  yellowish-brown,  the  bark  from  0.5  to  2  mm., 
in  thickness,  separated  from  the  somewhat  spongy  woody  portion  by  a  dark  brown 
cambium  zone. 

Odor  and  Taste. — Odor  strong,  characteristic;  taste  slightly  sweetish,  then  strongly 
and  persistently  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  light  brown  or  yellowish-brown,  con- 
sisting chiefly  of  parenchymatous  cells  with  fragments  of  scalariform  or  reticulate 
tracheae;  starch  grains  few  or  none.    Stone  cells  and  sclerenchymatous  fibers  are  absent. 

Gentian  yields  not  more  than  6  per  cent,  of  ash. 


U.  S.  P.  Preparations. — Extractum  Gentianae;  Fluidextractum  Gentianae;  Tinc- 
tura  Gentiana)  Cornposita. 

N.  F.  Preparations. — Elixir  Gentiana)  (from  Fluidextract) ;  Elixir  Gentianae  et 
Ferri  (from  Fluidextract);  Elixir  Gentiana;  et  Ferri  Phosphatis  (from  Fluidextract); 
pjlixir  Gentiana)  Glycerinatum  (from  Fluidextract) ;  Infusum  Gentianae  Composi- 
tum;  Pilulae  Antiperiodicse  (from  Extract);  Pilula)  Ferri,  Quinine,  Aloes  et  Nucis 
Vomica)  (from  Extract) ;  Pilulae  Antiperiodicae  sine  Aloe  (from  Extract) ;  Tinctura 
Amara;  Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe;  Tinctura  Rhei 
et  Gentiana);  Tinctura  Zedoariae  Amara;  Vinum  Aurantii  Compositum. 

Gentian  contains  the  glucoside  gentiopicrin,  CL.nII30O12  (which 
splits,  when  heated  with  dilute  acids,  into  gentiogenin  and  glucose), 
gentisic  acid,  C,4II10Or,,  pectin,  sugar  (<j<  ntianosc),  and  a  little  fixed 
oil.  A  dark  green  coloration  is  produced  when  a  feme  salt  is  added 
to  a  preparal  ion  <>f  gentian  ;  this  is  said  to  he  due  to  the  reaction  with 
gentisic  aeid.  [f  the  preparation  is  treated  with  ferric  hydroxide,  and 
then  filtered,  or  if  mixed  with  B33  alkaline  citrate,  the  tendency  to 
become  discolored  is  lost. 

Uses. — Gentian  is  a  bitter  tonic.    Dose,  fifteen  grains  (1  Gra.). 
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CALUMBA.  U.S.     Calumba 
[Calumb. — Columba        Columbo        Colombo] 
The  dried  root  of  Jateorhiza  palmata  (Lamarck)  Miers  (Fara.  Meni- 
spermacece) . 

Official  Description. — In  circular  or  oval  disks  attaining  a  diameter  of  9  cm.  and  seldom 
exceeding  2  mm.  in  thickness,  or  in  longitudinal  or  in  oblique  slices  attaining  a  length  of 
30  cm.,  a  breadth  of  35  mm.  and  a  thickness  of  16  mm.;  externally  brown  and  roughly 
wrinkled;  cut  surface  varying  from  yellowish-brown  to  grayish-yellow,  the  transverse 
slices  distinctly  radiate  in  the  outer  portion  and  with  a  dark  cambium;  central  portion 
often  depressed;  fracture  short,  mealy. 

Odor  and  Taste. — Odor  slight;  taste  slightly  aromatic,  very  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  greenish-brown  to  grayish-yellow; 
starch  grains  numerous,  mostly  single,  occasionally  2-  to  3-compound,  the  individual 
grains  from  0.003  to  0.085  mm.  in  the  long  diameter,  ovoid,  ellipsoidal,  frequently  very 
irregular,  slightly  lamellated,  with  an  excentral  linear  x-shaped  or  branching  cleft; 
stone  cells  few  with  irregularly  thickened,  strongly  lignified,  coarsely  porous  walls  and 
containing  one  or  more  prisms  of  calcium  oxalate  from  0.01  to  0.03  mm.  in  length,  or 
numerous  sphenoidal  micro-crystals;  fragments  with  tracheae  few,  the  latter  with  reticu- 
late thickenings  or  bordered  pores,  and  associated  with  wood-fibers  having  long,  oblique, 
slit-like  pores. 

Calumba  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Calumbse. 

N.  F.  Preparation. — Fluidextractum  Calumbse. 

This  African  root  owes  its  virtues  to  columbin,  C21H2207,  and  berbe- 
rine,  both  of  which  are  very  bitter;  starch  and  colombic  acid  are 
present,  with  a  mucilage  which  is  often  troublesome  by  interfering 
with  percolating  operations.  Calumba  must  not  be  in  very  fine  pow- 
der if  it  is  to  be  percolated  with  diluted  alcohol. 

Uses. — It  is  a  bitter  tonic.    Dose,  thirty  grains  (2  6m.). 

QUASSIA.  U.S.     Quassia 
[Quass. — Bitter  Wood] 

The  wood  of  Picrasma  excelsa  (Swartz)  Planchon,  known  in  com- 
merce as  Jamaica  Quassia,  or  of  Quassia  amara  Linne,  known  in  com- 
merce as  Surinam  Quassia  (Fam.  Simarubacece) . 

Jamaica  Quassia. — Official  Description. — Usually  in  chips,  raspings  or  shavings,  occa- 
sionally in  small  cubes  or  billets;  yellowish-white  or  bright  yellow,  with  a  few  light  gray 
pieces  somewhat  coarsely  grained;  fracture  tough,  fibrous. 

Odor  and  Taste. — Odor  slight;  taste  bitter. 

Under  the  microscope,  sections  of  Jamaica  Quassia  show  large  trachea?  either  single 
or  in  groups  of  2  to  5,  the  walls  being  marked  by  numerous  small,  bordered  pores,  and 
the  contents  being  often  of  a  yellowish  color;  medullary  rays  mostly  1  to  5  cells  wide 
and  from  10  to  20  rows  deep;  calcium  oxalate,  in  crystal  fibers  near  the  medullary  rays, 
in  4-  to  6-sided  prisms,  from  0.006  to  0.03  mm.  in  length;  wood-fibers  with  thin  walls 
and  oblique  pores;  starch  grains  few,  spherical  or  ellipsoidal,  from  0.01  to  0.015  mm.  in 
diameter. 

Surinam  Quassia. — Official  Description. — The  crude  drug  and  microscopic  sections 
closely  resemble  the  Jamaica  variety;  trachea  usually  single  or  in  pairs,  sometimes  in 
groups  of  3  or  4;  medullary  rays  in  narrower  and  larger  groups  than  in  the  Jamaica 
variety,  from  1  to  4  cells  wide  and  from  10  to  30  rows  deep;  calcium  oxalate  crystal.-  few 
or  entirely  absent,  thus  distinguishing  the  variety  from  Jamaica  Quassia. 

U.  S.  P.  Preparation. — Tinctura  Quassia?. 

N.  F.  Preparations. — Extractum  Quassia1;  Fluidextractum  Quassia?. 

Quassia  contains  quassin  ( picnismin),  C3aH44010,  which  is  intensely 
bitter,  and  soluble  in  both  alcohol  and  water;  there  are  also  present 
resin,  mucilage,  etc. 

Uses. — It  is  a  bitter  tonic.    Dose,  eight  grains  (0.5  6m.). 
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SALICINUM.  U.  S.      Salicin 
[Salicin.] 

A  glucoside  [C13H1807  =  286.14]  obtained  from  several  species  of 
Salix  and  Populus  (Fam.  Salicacece).  Preserve  it  in  well-closed 
containers. 

Preparation. — A  boiling  concentrated  decoction  of  the  bark  is 
treated  with  lead  oxide  or  basic  lead  acetate  until  it  becomes  nearly 
colorless.  Gum,  tannin,  and  extractive  matter,  which  would  impede 
the  crystallization  of  the  salicin,  are  thus  removed  from  the  liquid ; 
while  a  portion  of  the  oxide  is  dissolved  in  combination  probably  with 
the  salicin.  To  separate  this  portion  of  oxide,  sulphuric  acid  is  first 
added,  and  then  barium  sulphide,  and  the  liquor  is  filtered  and  evap- 
orated. Salicin  is  deposited,  and  may  be  purified  by  repeated  solu- 
tion and  crystallization.  It  has  been  produced  synthetically  from 
helicin.  It  may  also  be  prepared  by  boiling  the  bark  with  milk  of 
lime  to  remove  tannin,  evaporating  the  filtrate  to  a  soft  extract,  di- 
gesting this  with  alcohol,  distilling  off  the  alcohol,  and  obtaining  the 
salicin  in  crystals  from  the  residue.  Salicin  is  a  glucoside,  splitting 
into  saligenin  and  sugar  under  the  influence  of  dilute  acids  and  heat. 

Official  Description. — It  occurs  in  colorless,  silky,  shining,  crystalline  needles  or 
rhombic  prisms,  or  as  a  white,  crystalline  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  Its  aqueous 
solution  (1  in  30)  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Salicin  dissolves  in  23.5  mils  of  water  and  in  8S.5  mils  of 
alcohol  at  25°  C.  (77°  F.);  also  in  3.3  mils  of  water  at  80°  C.  (176°  F.)  and  in  30  mils 
of  alcohol  at  60°  ('.  (140°  F.);  insoluble  in  chloroform  or  ether. 

Tests  for  Identity.— It  is  lsevorotatory.  It  melts  between  198°  and  202°  C.  (388.4° 
and  395.6°  F.). 

Heat  a  small  portion  of  Salicin  in  a  test  tube  until  it  turns  brown,  then  add  a  few  mils 
of  distilled  water,  and  afterwards  a  drop  of  ferric  chloride  T.S.;  a  violet  color  is  produced. 

Salicin  with  sulphuric  acid  gives  a  red  color,  which  disappears  upon  the  addition  of 
distilled  water. 

Heat  gently  about  0.1  Gm.  of  Salicin  with  about  0.2  Gm.  of  potassium  dichromate 
and  2  mils  of  diluted  sulphuric  acid;  the  fragrant  odor  of  salicylic  aldehyde  is  developed. 

Impurities  and  Tests  for  Impurities. — Incinerate  about  2  Gm.  of  Salicin;  not  more 
than  0.05  per  cent,  of  ash  remains. 

Salicylic  Acid. — Ten  mils  of  an  aqueous  solution  of  Salicin  (1  in  50)  is  not  colored 
violet  by  a  few  drops  of  ferric  chloride  T.S. 

Alkaloids. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  Salicin  (1  in 
50)  yield  no  precipitate  on  the  addition  of  1  mil  of  tannic  acid  T.S.,  picric  acid  T.S., 
or  mercuric  potassium  iodide  T.S. 

Heavy  Metals. — An  aqueous  solution  of  Salicin  does  not  respond  to  the  Test  for  heavy 
metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Uses. — Salicin  is  used  as  a  febrifuge,  in  doses  of  fifteen  to  thirty 
grains  (1  to  2  Gm.). 


TARAXACUM.   U.  S.     Taraxacum 
[Tarax.      D.wdki.ion] 

The  dried  rhizome  and  roots  of  Taraxacum  officinale  Weber  (Fam. 
('uni/insihi  | .  Preserve  the  thproughly  dried  drug  in  tightly-closed 
containers,  adding  b  few  drops  of  chloroform  or  carbon  tetrachloride, 
from  time  to  time,  to  prevent  attack  by  insects. 

Official  Description.-  Cylindrical  or  somewhat  flattened,  gradually  taperinjr.  usually 
in  broken  pieOM,  from  0  to  15  cm.  in  length  and  from  6  to  1  •">  nun.  in  thickness;  externally 
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brown  or  blackish-brown,  longitudinally  wrinkled,  having  numerous  root  and  rootlet- 
scars;  crown  simple  or  branched  with  numerous  leaf-bases  showing  annulate  markings. 

Odor  and  Taste. — Odor  slight  or  inodorous;  taste  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the  root 
of  Taraxacum  show  a  porous,  pale  yellow  wood  from  1  to  4  mm.  in  diameter,  surrounded 
by  a  light  brown  bark  from  2  to  6  mm.  in  thickness,  the  latter  composed  of  concentric 
layers  of  laticiferous  vessels  and  sieve  tissues,  alternating  with  whitish  inulin-bearing 
parenchyma.    The  rhizome  portions  show  a  small  pith. 

The  powder  is  light  brown;  when  examined  under  the  microscope  it  exhibits  paren- 
chyma cells  which  are  large,  thin-walled  and  contain  irregular  masses  of  inulin;  frag- 
ments with  yellowish-brown  laticiferous  vessels;  tracheae  reticulate;  intermediate  fibers 
non-lignified,  with  irregular,  simple  and  oblique  pores. 

Taraxacum  yields  not  more  than  10  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Taraxaci;  Fluidextractum  Taraxaci. 

N.  F.  Preparations. — Elixir  Gentiana;  Glycerinatum;  Elixir  Taraxaci  Compositum. 

Taraxacum  owes  its  bitterness  to  taraxacin,  an  acrid  crystalline 
principle,  soluble  in  alcohol  and  water.  It  also  contains  pectin,  sugar, 
resin,  gum,  etc. 

Uses. — It  is  used  as  a  cholagogue.    Dose,  two  drachms  (8  Gm.). 

SCILLA.  U.S.     Squill 
[Scill.] 

The  fleshy,  inner  scales  of  the  bulb  of  the  white  variety  of  Urginea 
maritima  (Linne)  Baker  (Fam.  Liliacece),  cut  into  pieces  and  care- 
fully dried.  Preserve  Squill  in  tightly-closed  containers,  in  a  dry 
place.  If  made  into  the  official  tincture  and  assayed  biologically,  the 
minimum  lethal  dose  should  not  be  greater  than  0.006  mil  of  tincture, 
or  the  equivalent  in  tincture  of  0.0000005  Gm.  of  ouabain,  for  each 
gramme  of  body  weight  of  frog. 

Official  Description. — In  irregular,  more  or  less  curved,  somewhat  flattened  pieces, 
from  0.5  to  5  cm.  in  length,  yellowish-white,  somewhat  translucent,  nearlysmooth  and 
lustrous  with  slight  projections  of  fibro-vascular  bundles;  brittle  when  dry  and  somewhat 
flexible  when  damp. 

Odor  and  Taste. — Odor  slight;  taste  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  the  scales  of  Squill 
show  on  the  upper  and  lower  surface  a  thin-walled  epidermal  layer,  a  mesophyll  of  nearly 
isodiametric  or  slightly  elongated  thin-walled  cells  and  occasionally  show  in  alcoholic 
or  glycerin  mounts  spheroidal  aggregates  of  a  carbohydrate;  numerous  more  or  lesa 
rectangular  cells  containing  mucilage  and  bundles  of  raphides  of  calcium  oxalate,  the 
latter  from  0.075  to  1.0  mm.  in  length;  fibro-vascular  bundles  few  and  isolated,  with 
spiral  or  reticulate  tracheae.  Occasionally  some  of  the  parenchyma  cells  contain  a  few 
somewhat  spherical  starch  grains. 

The  powder  is  light  yellow,  with  a  tendency  to  cake  in  moist  atmosphere  and  con- 
sisting of  very  irregular  fragments;  when  examined  under  the  microscope  it  exhibits 
numerous  single  crystals  and  bundles  of  long  raphides  of  calcium  oxalate;  fragments 
of  thin-walled,  colorless  parenchyma,  frequently  with  dark  intercellular  spaces  due  to 
the  inclusion  of  air;  fragments  with  spiral  or  reticulate  tracheae  are  occasionally  found. 

Squill  yields  not  more  than  8  per  cent,  of  ash. 

Assay. — For  a  method  for  assaying  Squill  see  Biological  Assays  (Chapter  LXII). 

U.  S.  P.  Preparations. — Acetum  Scillae;  Fluidextractum  Scilla- ;  Syrupus  Soils 
(from  Vinegar);  Syrupus  Scillae  Compositus  (from  Fluidextract);  Tincture  Scillse. 

N.  F.  Preparations. — Mistura  Pectoralis,  Stokes  (from  Fluidextract);  Oxymel 
Scilla?  (from  Vinegar);  Pilulse  Digitalis,  Scilla>  el  Hydrargyri. 

Squill  contains  the  bitter  principle  sciJlipicriii,  also  scilliii.  and  scU- 
litoxin  (scillain),  a  poisonous  glucoside.  Then-  is  also  present  a 
large  quantity  of  mucilage  analogous  to  dextrin,  which  Schmiedeberg 
calls  simstrin  (C6H10OB)n;  also  calcium  oxalate,  etc.  Water  and 
alcohol  extract  its  virtues. 

Uses. — It  is  expectorant,  emetic,  and  diuretic.  Dose,  two  grains 
(0.13  Gm.). 
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DIGITALIS.     U.  S.     Digitalis 

[Digit. — Foxglove       Digitalis  folium  P.  I.] 

The  carefully  dried  leaves  of  Digitalis  purpurea  Linne  (Fam. 
Scrophulariacece) ,  without  the  presence  or  admixture  of  more  than 
2  per  cent,  of  stems,  flowers,  or  other  foreign  matter.  If  made  into 
the  official  tincture  and  assayed  biologically,  the  minimum  lethal  dose 
should  not  be  greater  than  0.006  mil  of  tincture,  or  the  equivalent  in 
tincture  of  0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body 
weight  of  frog.  Digitalis  should  be  preserved  in  tightly-closed  con- 
tainers protected  from  light. 

Official  Description. — Leaves,  when  entire,  attaining  a  length  of  30  em.  and  a  breadth 
of  15  cm.,  ovate  to  oval,  abruptly  contracted  into  winged  petioles,  the  latter  from  5  to 
10  cm.  in  length  or,  in  the  smaller  leaves,  nearly  absent;  margin  cremate,  irregular  (the 
commercial  article  usually  more  or  less  crumpled  and  broken),  thin,  dull,  pale  green  or 
gray  and  densely  pubescent  on  the  lower  surfaces;  upper  surfaces  wrinkled,  sparsely 
hairy;  the  venation  conspicuously  reticulated;  the  midribs  and  principal  veins  broad 
and  flat,  often  purplish,  the  lower  veins  continued  into  the  wings  of  the  petioles. 

Odor  and  Taste. — Odor  slight,  characteristic;  taste  strongly  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  dark  green;  with  numerous  fragments 
of  non-glandular  hairs  consisting  of  from  2  to  8  cells  (usually  2  to  5  cells),  varying  in 
length  from  0.145  to  0.435  mm.,  some  of  the  cells  being  frequently  collapsed;  glandular 
hairs  few,  small,  with  a  1-  or  2-celled  stalk  and  a  1-  or  2-celled  glandular  head;  numerous 
irregular  fragments  of  lamina  showing  stomata  and  occasionally  water-pores  and  elon- 
gated fragments  of  veins  and  petioles  showing  fibro-vascular  tissues. 

Digitalis  yields  not  more  than  15  per  cent,  of  ash. 

Assay. — For  a  method  of  assaying  Digitalis  see  Biological  Assays  (Chapter  LXII). 

U.  S.  P.  Preparations. — Fluidextractum  Digitalis;  Infusum  Digitalis;  Tinctura 
Digitalis. 
N.    F.    Preparation. — Pilula;  Digitalis,  Scillse  et  Hydrargyri. 

Digitalis  has  been  the  subject  of  exhaustive  investigation.  The 
constituents  which  are  recognized  as  being  of  the  greatest  importance 
are  digitalin,  a  glucoside,  digitonin,  a  saponin-like  body,  digitals  in 
(a  mixture),  and  digitoxin.  Other  principles  are  also  known,  digi- 
to flavin,  digitin,  digit  ophyllin,  fat,  etc.  Digitoxin,  C34Hr,4On,  is  the 
chief  active  principle.  It  is  given  in  a  dose  of  1/130  grain,  but  not 
more  than  1/65  grain  in  twenty-four  hours.  Its  effects  must  be 
carefully  watched  and  the  dose  regulated  accordingly.  Much  con- 
fusion exists  concerning  the  commercial  products  sold  as  digitalin. 
The  French  digitalin  of  Nativelle  (Homolle's  digitalin )  is  very  active ; 
the  dose  is  1/250  to  1/40  grain.  It  must  be  used  with  caution.  The 
Gerynan.  digitalin  is  chiefly  digitonin,  and  is  administered  in  a  dose 
of  1/10  to  1/2  grain.  Digitalin,  True  (Schmiedcberg's  Digitalin  or 
Di-gitalinum  Verum  Kiliani),  C3r,IIaflOi4,  is  obtained  commercially 
from  German  digitalin.  Its  dose  is  variable;  1/130  grain  is  usually 
given  as  the  commencing  dose.  Digitalcin,  crude,  is  a  mixture  of 
glucosides  from  digitalis,  prepared  according  to  the  process  of 
Schmiedeberg.    The  dose  is  1/60  to  1/30  grain,  several  times  daily. 

Uses. —  Digitalfe  is  used  as  a  sedative  and  cardiac  tonic,  slowing 
and  strengthening  the  heart  beat.    Dose,  one  grain  (0.065  Gm.). 

STROPHANTHUS.   U.S.     Strophanthus 
[Strophanth.] 

The  dried,  ripe  Beeds  of  8trophanthMS  Kombe  Oliver,  or  of  Stro- 
phanthus  hispidus  !><•  Candolle  (Fam.  Aporjinacece),  deprived  of  the 
long  awns.     If  made  into  the  official  tincture  and  assayed  biologi- 
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cally,  the  minimum  lethal  dose  should  not  be  greater  than  0.00006  mil 
of  tincture,  or  the  equivalent  in  tincture  of  0.UUU0005  Gm.  of  ouabain, 
for  each  gramme  of  body  weight  of  frog.  Preserve  Strophantus  in 
tightly-closed  containers,  adding  a  few  drops  of  chloroform  or  car- 
bon tetrachloride,  from  time  to  time,  to  prevent  attack  by  insects. 

Official  Description  .—Lance-ovoid,  flattened  and  obtusely  edged;  from  7  to  20  mm. 
in  length,  about  4  mm.  in  breadth  and  about  2  mm.  in  thickness;  externally  of  a  light 
fawn  color  with  a  distinct,  greenish  tinge,  silky  lustrous  from  a  dense  coating  of  closely 
appressed  hairs  (S.  Kombe) ;  or  light  to  dark  brown,  nearly  smooth  and  sparingly  hairy 
(S.  hispidus),  bearing  on  one  side  a  ridge  running  from  about  the  center  to  the  summit; 
fracture  short  and  somewhat  soft,  the  fractured  surface  whitish  and  oily. 

Odor  and  Taste. — Odor  heavy  when  the  seeds  are  crushed  and  moistened;  taste  very 
bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Strophantus  Kombe 
show  a  seed-coat  composed  of  several  layers  of  more  or  Jess  collapsed,  thin-walled  cells 
and  from  the  epidermal  layer  arise  numerous  non-glandular  hairs,  which  are  from  0.2 
to  0.8  mm.  in  length,  usually  more  or  less  bent,  thin-walled,  and  slightly  lignified  at 
the  base;  in  the  rhaphe  occurs  a  tangentially  elongated  fibro-vascular  bundle  having 
numerous  spiral  tracheae;  endosperm  of  from  9  to  30  rows  of  more  or  less  polygonal  cells 
with  slightly  thickened  walls  and  containing  small  aleurone  grains,  a  fixed  oil,  and  stro- 
phanthin,  the  latter  being  colored  bright  green  upon  the  addition  of  sulphuric  acid;  in 
the  center  occur  two  large  plano-convex  cotyledons  having  a  distinct  epidermal  layer,  a 
few  fibro-vascular  bundles  and  numerous  parenchyma  cells  containing  aleurone  grains,  a 
fixed  oil,  and  occasionally  a  small  amount  of  strophanthin. 

Sections  of  S.  hispidus  resemble  those  of  S.  Kombe,  the  hairs  being  fewer  and  the  bases 
more  strongly  lignified. 

The  powder  is  grayish-brown  to  dark  brown;  odor  distinct;  when  examined  under  the 
microscope  it  exhibits  chiefly  thin-walled  parenchyma  cells  and  fragments  of  long,  thin- 
walled  hairs,  the  latter  relatively  few  in  S.  hispidus;  mounts  made  with  hydrated  chloral 
T.S.  show  numerous  oil  globules;  upon  the  addition  of  sulphuric  acid  many  of  the  frag- 
ments of  the  endosperm  may  be  colored  greenish. 

Strophanthus  yields  not  more  than  5  per  cent,  of  ash. 

Assay. — For  a  method  of  assaying  Strophanthus  see  Biological  Assays  (Chapter  LXII). 

Strophanthus  contains  a  glucoside,  stropJuintliin,  kombic  acid,  fatty 
matter,  resin,  extractive,  etc.  Strophanthin  is  the  active  principle. 
Alcohol  and  water  extract  it.  Purified  petroleum  benzin  is  used  to 
percolate  the  drug  to  deprive  it  of  the  fatty  matter  before  exhaus- 
tion with  alcohol  in  making  the  tincture. 

Uses. — Strophanthus  is  used  as  a  sedative  and  cardiac  stimulant 
in  the  dose  of  one  grain  (0.065  Gm.). 


STROPHANTHINE.  U.S.    Strophanthin 
[Strophanthin.] 

A  glucoside  or  mixture  of  glucosides  obtained  from  Strophanthus 
Kombe  Oliver  (Fam.  Apocy  nacecc) .  Preserve  it  in  well-closed  con- 
tainers, protected  from  light. 

Preparation. — This  glucoside  may  be  made  by  exhausting  stro- 
phanthus with  alcohol  acidulated  with  hydrochloric  acid,  evapo- 
rating the  liquid  to  a  soft  extract,  treating  this  with  water,  and 
shaking  the  aqueous  liquid  with  chloroform  to  remove  the  fatty 
matter;  the  aqueous  liquid  is  evaporated  to  obtain  the  crystals  of 
strophanthin. 

Official  Description. — A  white  or  yellowish  powder  containing  varying  amounts  of 
water,  which  it  does  not  lose  entirely  without  decomposition.  It  is  permanent  in  the 
iir.    Great  caution  must  be  used  in  tasting  it  and  then  only  in  very  dilute  solutions. 

80 
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Solubility. — Very  soluble  in  water  and  in  diluted  alcohol,  less  soluble  in  dehydrated 
alcohol;  marly  insoluble  in  chloroform,  ether,  or  benzene. 

Reaction  and  Tests  for  Identity. — Its  solutions  are  neutral  to  litmus  and  are  dextro- 
rotatory. 

Sulphuric  acid  added  to  Strophanthin  produces  an  emerald-green  color,  changing  to 
brown. 

Add  a  trace  of  ferric  chloride  T.S.  and  a  few  mils  of  sulphuric  acid  to  an  aqueous 
solution  of  Strophanthin;  a  red-brown  precipitate  is  produced  which  turns  dark  green 
after  one  or  two  hours. 

Impurities  and  Tests  for  Impurities. — No  weighable  ash  remains  on  incinerating  0.1 
Gm.  of  Strophanthin. 

A  solution  of  0.1  Gm.  of  Strophanthin  in  15  mils  of  distilled  water,  when  mixed  with 
5  mils  of  hot  alkaline  cuprie  tartrate  V.S.,  produces  no  precipitate;  but  on  heating  an 
aqueous  solution  to  70°  C.  (158°  F.),  with  a  small  amount  of  dilute  hydrochloric  acid 
(1  in  20),  it  is  hydrolyzed  into  strophanthidin,  which  precipitates,  and  a  sugar  which 
remains  in  solution.    The  latter  is  capable  of  reducing  alkaline  cuprie  tartrate  V.S. 

U.  S.  P.  Preparation. — Tinctura  Strophanthi. 

Uses. — Strophanthin  is  used  as  a  cardiac  stimulant  in  the  follow- 
ing dose:  by  the  mouth,  1/60  grain  (0.001  Gm.)  ;  intravenous,  1/80 
grain  (0.00075  Gm.). 


SANTONINUM.  U.S.     Santonin 
[Santonin.] 

The  inner  anhydride  or  lactone  [Cir,Hls03  =  246.14]  of  santonic 
acid  obtained  from  Artemisia  pa uci flora  (Ledebour)  Weber  (Fam. 
Composites).  Preserve  it  in  well-closed  containers,  protected  from 
light. 

Preparation. — It  is  prepared  from  santonica  which  contains  san- 
tonin, artemisin,  resin,  volatile  oil,  gum,  etc.,  and  is  made  by  ex- 
hausting the  santonica  mixed  with  lime,  using  diluted  alcohol,  dis- 
tilling off  the  alcohol,  and  adding  acetic  acid  to  the  residue.  The 
precipitated  santonin  is  purified  by  dissolving  it  in  alcohol,  treating 
with  animal  charcoal,  and  crystallizing.  Santonin  forms  soluble  com- 
pounds with  alkalies,  and  it  may  be  precipitated  from  its  solutions  by 
acids.  Soluble  compounds  of  santonin  are  unsuited  for  medicinal 
osea,  because  the  comparative  insolubility  of  santonin  is  one  of  its 
great  advantages  for  use  as  an  anthelmintic. 

Official  Description. — It  occurs  in  colorless,  shining,  flattened  rhombic  prisms,  or  as 
a  crystalline  powder;  permanenl  in  the  air;  it  becomes  yellow  on  exposure  to  light. 
Santonin  which  baa  become  yellow  may  be  reconverted  into  colorless  crystals  by  recrys- 
tallization  from  alcohol. 

Odor  and  Taste. — Odorless,  and  nearly  tasteless  at  first,  bat  afterwards  developing 
a  bitter  ta 

Solubility.  -One  Gm.  of  Santonin  dissolves  i„  £8  mils  of  alcohol,  1.7  mils  of  chloro- 
form, and  in  1  H>  mils  of  ether  at  'J.')0  < '.  (77°  V.) :  also  in  ('>..">  mils  of  boiling  alcohol;  very 
Slightly  soluble  ID  water:  slightly  soluble  in  boiling  water. 

Tests  for  Identity  and  Puritv.  -  Its  solutions  are  neutral  to  litmus  and  are  IsBVorotatory. 

It  melts  between  169°  and  171°  C.  (336.2?  and 889.8°  P.). 

Real  aboul  0.8  Qm.of  Santonin  with  .r>  mil-  of  alcoholic  potassium  hydroxide  T.S.;  a 
red  color  is  develooed. 

Shake  about  0.01  Gm.  of  Santonin  with  a  cooled  mixture  of  1  mil  each  of  sulphuric 
nd  distilled  water,  heat  the  solution  to  100°  ('.  (212°  F.),  and  add  a  minute  trace 
01   a  very  dilute  solution  of  ferric  chloride;  B  violet  color  results. 

Incinerate  ahoul  1  Gm.  of  Santonin:  not  more  than  0.1  per  cent,  of  ash  remains. 

Rrntl'ly  CarbonitabU  Organic  Impurities. — Two  mils  of  sulphuric  acid  added  to  about 
0.1  Gm.  of  Santonin  produces  riot  more  than  a  faint,  yellow  color. 
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Alkaloids. — Boil  about  2  Gm.  of  Santonin  with  80  mils  of  distilled  water  and  5  mils 
of  diluted  sulphuric  acid,  allow  the  liquid  to  become  cold  and  then  filter  it.  The  addition 
of  mercuric  potassium  iodide  T.S.  or  of  iodine  T.S.  to  10  mils  of  the  filtrate,  mixed  with 
10  mils  of  distilled  water,  produces  no  cloudiness,  even  after  standing  for  three  hours. 

N.  F.  Preparations. — Trochisci  Santonini;  Trochisci  Santonini  Compositi. 

Uses. — Santonin  is  used  as  an  anthelmintic,  in  doses  of  one  to  two 
grains  (0.065  to  0.13  Gm.). 


SANTALUM  RUBRUM.   U.  S.     Red  Saunders 
[Santal.  Rub.] 

The  heart-wood  of  Pterocarpus  santalinus  Linne  Alius  (Fam. 
Leguminosce) . 

Official  Description. — Usually  in  the  form  of  a  coarse  powder,  of  a  brownish-red  or 
dark  saffron  color. 

Odor  and  Taste. — Nearly  odorless  and  tasteless. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  Red  Saunders  shows  numerous 
wood-fibers  which  are  mostly  irregular  in  outline,  with  sharply  pointed  and  occasionally 
forked  ends,  the  individual  fibers  from  0.3  to  0.75  mm.  in  length,  the  walls  being  very 
thick,  porous,  yellowish,  unevenly  thickened,  and  strongly  lignified,  and  the  lamina 
being  filled  with  a  fine,  granular,  protoplasmic  content;  occasionally  tracheae  with  simple 
or  bordered  pores  and  filled  with  light  lemon-yellow,  resinous  masses;  occasionally  frag- 
ments showing  medullary  rays  in  narrow  elliptical  groups  1  cell  wide  and  3  to  6  cells 
deep;  also  occasional  groups  of  crystal  fibers  with  calcium  oxalate  in  the  form  of  mono- 
clinic  prisms,  from  0.01  to  0.02  mm.  in  diameter.  Mounts  in  hydrated  chloral  T.S. 
are  of  a  deep,  rich  red  color. 

Add  0.5  Gm.  of  Red  Saunders  to  10  mils  of  alcohol;  the  solution  becomes  distinctly 
red.  Add  0.5  Gm.  of  Red  Saunders  to  10  mils  of  ether;  the  solution  assumes  an  orange- 
yellow  color  and  when  held  in  a  bright  light  shows  a  distinct  greenish  fluorescence.  Add 
0.005  Gm.  of  Red  Saunders  to  10  mils  of  water;  the  liquid  remains  clear  and  colorless. 

Red  Saunders  yields  not  more  than  3  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Tinctura  Lavandula;  Composita;  Liquor  Potassii  Arsen- 
itis  (from  Compound  Tincture  of  Lavender). 

Uses. — This  wood  contains  santalic  acid  (santalin),  a  resinous 
substance,  pterocarpin,  and  santal.    It  is  used  solely  as  a  red  coloring. 


ADONIS.   N.  F.     Adonis 
[Pheasant's  Eye] 

The  dried,  overground  portion  of  Adonis  vernal  is  Linne  (Fam. 
RanunculacA  ce) ,  without  the  presence  of  more  than  5  per  cent,  of 
foreign  matter. 

It  contains  adonin,  or  adonidin,  also  aconitic  acid. 

Official  Description. — Glabrous,  with  the  exception  of  the  younger  portions,  which 
may  be  slightly  grayish-puberulent;  stems  from  15  to  50  cm.  in  length,  thick,  hut  soft 
and  weak;  shining,  simple  or  branched,  the  branches  mostly  from  near  the  base  and  simi- 
lar to  the  main  stem;  naked  below,  except  for  some  scale-like  leaf-vestiges,  densely  leafy 
above;  leaves  from  2  to  4  cm.  in  length  and  two-thirds  or  more  as  broad,  pinnately 
divided  into  several  segments,  the  larger  of  which  are  again  divided,  the  ultimate  seg- 
ments being  narrowly  linear  and  acute;  flowers  terminal,  yellow  Inl  usually  drying  to  a 
cream  color, from  3  to  6  cm.  in  breadth;  sepals  five,  green  or  grayish-puUrulent,  more  than 
half  the  length  of  the  petals,  oblong,  obtuse,  finely  nerved  petals  from  five  to  twenty, 
oblong,  obtuse,  finely  nerved;  6tamens  indefinite;  pistils  numerous,  in  fruit  forming  an 
ovoid,  obtuse,  dense  head  of  ovoid  akenes,  which  nre  tipped  with  the  very  small,  per- 
sistent styles. 

Odor  and  Taste. — Odor  faint;  taste  bitterish,  afterward  somewhat  acrid. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  grayish-green  and,  when  exam- 
ined under  the  microscope,  exhibits  numerous  fragments  of  pith  parenchyma,  the  cells 
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with  few  simple  pores,  up  to  0.05  mm.  in  width  and  0.25  mm.  in  length;  groups  of  long 
narrow  selcrcnchyma  fibers,  mostly  with  lignified  walls  from  0.005  to  0.007  mm.  in  thick- 
ness and  having  a  few  rounded  or  oblique  simple  pores;  tracheae  spiral  or  with  bordered 
pores  and  up  to  0.017  mm.  in  width;  epidermal  cells  from  the  stem  and  petiole,  elongated 
in  surface  view  and  with  elliptical  stomata,  the  latter  about  0.064  mm.  in  length;  frag- 
ments of  the  epidermal  tissue  from  the  lamina  of  the  leaf,  composed  of  finely  striated 
cells  with  wavy,  vertical  walls,  associated  with  broadly  elliptical  stomata,  the  latter 
up  to  0.047  mm.  in  length;  brownish  colored  fragments  from  the  scales  at  the  base  of 
the  stem,  composed  of  elongated  cells  with  somewhat  rounded  ends  and  yellowish-brown 
walls;  starch  grains  and  calcium  oxalate  crystals  few  or  absent. 
Adonis  yields  not  more  than  12  per  cent  of  ash. 

N.  F.  Preparation. — Fluidcxtractum  Adonidis. 

Uses. — A  substitute  for  digitalis,  slowing  the  heart  and  increas- 
ing the  heart  beat.  It  is  also  used  as  a  diuretic.  Dose,  two  grains 
(0.13  Gm.). 

ALETRIS.   N.  F.     Aletris 

[Aletr. — Unicorn  Root        Star  Grass] 

The  dried  rhizome  and  roots  of  Aletris  farinosa  Linne  (Fam. 
Liliacece). 

It  contains  a  bitter  principle  and  large  amounts  of  starch. 

Official  Description. — Rhizome  horizontal  or  slightly  oblique,  nearly  cylindrical  or 
laterally  compressed  above,  from  2  to  4  cm.  in  length  and  from  5  to  12  mm.  in  diameter; 
externally  grayish-brown,  upper  portion  with  circular  stem  scars  from  3  to  7  mm.  in 
diameter  and  with  numerous  leaf  bases,  the  sides  and  lower  portion  with  numerous  tough, 
wiry,  whitish  or  reddish-brown  roots  which  are  more  or  less  flexuous  and  provided  with 
short  branches;  fracture  short;  internally  light  brown,  cortex  from  1  to  2  mm.  in  thick- 
ness, central  cylinder  with  numerous  twisted  and  branching  fibro-vascular  bundles. 

Odor  and  Taste. — Odor  slight,  acetous;  taste  sweetish,  somewhat  bitter. 

Tests  for  Identity  and  Purity. — Examined  microscopically,  the  greater  part  of  the  drug 
is  found  to  consist  of  parenchyma  cells  filled  with  spherical  or  ellipsoidal  starch  grains, 
from  0.C08  to  0.016  mm.  in  diameter.  Some  of  the  parenchyma  cells  contain  rhaphides, 
the  latter  being  from  0.025  to  0.045  mm.  in  length.  The  tracheae  are  reticulate  or 
provided  with  simple  pores  and  around  these  are  several  layers  of  lignified  ce'ls  with 
thick  walls  and  simple,  large  oblique  pores.  The  endodermis  is  composed  of  several 
layers  of  thick-walled  and  closely-lamellated  cells  of  a  deep  yellow  color  and  the  cortex 
is   readily    separated. 

Aletris  yields  not  more  than  16  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Viburni  Opuli  Compositum;  Fluidcxtractum  Ale- 
tridis. 

Uses. — It  is  used  as  a  diuretic,  uterine  tonic,  and  antirheumatic. 
Dose,  thirty  grains  (2  Gm.). 


BRAYERA.   N.  F.      Brayera 
(U.  s  P.  VIII) 

[Brayer. — Korsso        Cusso] 

The  dried  panicles  of  the  pistillate  (lowers  of  TTaqmia  abyssimca 
(Bruce)  Gmelin  (Fam.  Eosaa  <r  1,  without  the  presence  of  more  than 
in  per  cent,  of  the  staminate  flowers,  other  parts  of  the  tree,  or  other 
foreign  matter.  Reject  any  portions  of  the  stems  over  :>  mm.  in 
diameter  and  any  binding  material,  before  the  drug  is  powdered  or 
used. 

It  contains  a  hitter,  resinous  principle,  kosin,  0..,ir.,s01(„  about 
24  per  cent,  of  tannin,  volatile  oil,  gum,  etc. 

Official  Description.— Usually  in  mil-,  or  flattened  bundles  from  2.r»  to  oOcm.  in  length, 
reddisli-Lrown,  or  occurring  more  or  less  loose  and  itlipped  Imm  tin-  larger  portions  of 
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the  panicles.  Panicle  branches  cylindrical,  somewhat  flattened,  longitudinally  furrowed 
or  wrinkled,  externally  light  brown  to  yellowish,  tomentose,  glandular;  internally,  cork 
brownish,  bast-  and  wood-fibers  yellow,  fibro-vascular  bundles  in  wedges,  pith  large 
and  yelJowish-brown;  nodes  distinct,  each  with  a  scar  or  branch  and  subtended  by  a 
sheathing  bract;  internodes  mostly  from  1  to  2  cm.  in  length;  flowers  subtended  by  two 
ovate,  reddish,  pubescent  and  glandular  bracts;  pedicel  short;  calyx  turbinate,  pubescent 
below,  subtended  by  four  or  five  rigid,  spreading,  obovate,  purple-veined  bractletB 
which  are  persistent  and  elongated  in  fruit,  alternating  with  and  larger  than  the  five  usually 
shriveled,  reflexed  calyx  lobes;  petals  five,  caducous,  and  usually  absent  in  the  drug; 
carpels  two;  styles  exserted,  stigmas  broad  and  hairy  with  prominent  papilla?;  fruit  an 
ovoid  akene  about  2  mm.  in  diameter,  enclosed  by  the  remains  of  the  calyx.  The 
staminate  flowers  are  greenish-yellow,  with  about  twenty  fertile  stamens. 

Odor  and  Taste. — Odor  slight;  taste  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  brown  or  reddish-brown 
and,  when  examined  under  the  microscope,  exhibits  numerous  simple,  non-glandular, 
straight  or  curved  hairs,  up  to  about  1  mm.  in  length,  with  thick,  strongly  lignified  walls, 
usually  enlarged  at  the  base;  glandular  hairs  with  one-  to  three-celled  stalks,  the  glandu 
lar  head  unicellular  or  consisting  of  one  or  two  pairs  of  cells;  trachea?  spiral,  annular 
scalariform  or  with  bordered  pores,  up  to  0.05  mm.  in  width;  sclerenchymatous  fibers 
long,  thick-walled,  strongly  lignified  and  with  numerous,  simple,  oblique  pores;  paren- 
chyma of  pith  more  or  less  lignified  and  with  large  simple  pores;  fragments  of  epidermal 
tissue  from  the  bracts  and  calyx  with  elliptical  stomata  up  to  0.03  mm.  in  length;  groups 
of  thin-walled,  somewhat  branching  parenchyma  cells  witn  large  intercellular  spaces: 
tissue  from  the  inner  surface  of  the  pericarp  consisting  of  numerous,  elongated,  porous, 
strongly  lignified  cells;  calcium  oxalate  in  rosette  aggregates  up  to  0.04  mm.  in  diameter; 
occasionally  fragments  of  tissue  containing  prisms  of  calcium  oxalate,  the  latter  about 
0.014  mm.  in  length;  pollen  grains  few,  nearly  spherical,  from  0.025  to  0.04  mm.  in 
diameter,  with  three  pores.  The  larger  branches  of  the  panicles  exhibit  simple,  non- 
glandular  hairs  up  to  about  5  mm.  in  length;  tracheae  up  to  0.125  mm.  in  width  and  rosette 
aggregates  of  calcium  oxalate  up  to  about  0.075  mm.  in  diameter. 

Brayera  yields  not  more  than  9  per  cent,  of  ash. 

N.  F.  Preparation. — Infusum  Brayerse. 

Uses. — It  is  used  as  an  anthelmintic.  Dose,  one-half  ounce  (15 
Gm.). 

CAULOPHYLLUM.   N.  F.    Caulophyllum 
[Cauloph. — Blue  Cohosh        Papoose  Root        Squaw  Root] 

The  dried  rhizome  and  roots  of  Caulophyllum  thalictroides  (Linne) 
Michaux  (Fam.  Berberidacece). 

It  contains  a  glucoside,  leontin,  also  said  to  contain  an  alkaloid, 
caulophylline,  resin,  starch,  etc. 

Official  Description. — Rhizome  of  horizontal  growth,  from  7  to  25  cm.  in  length  and 
from  5  to  15  mm.  in  thickness,  much  branched,  slightly  compressed  from  above,  bearing 
large  cup-shaped  stem  scars  on  the  upper  surface,  underneath  a  tangled  or  matted 
mass  of  long,  curved,  thin  tough  roots  which  frequently  conceal  the  rhizome;  both 
rhizome  and  roots  of  a  grayish  or  yellowish-gray  color;  fracture  tough  and  woody. 

Odor  and  Taste. — Odorless  but  sternutatory;  taste  bitter-sweet  and  acrid. 

Tests  for  Identity  and  Purity. — The  powdereddrugislight  brownand,  when  examined 
under  the  microscope,  it  exhibits  numerous  starch  grains,  spherical  in  outline,  mostly 
simple,  up  to  0.016  mm.  in  diameter;  fragments  of  cork  with  cells  about  0.05  mm.  in 
diameter  and  having  yellowish-brown  walls;  tracheae  with  bordered  pons,  the  cells 
being  up  to  0.05  mm.  in  width;  wood-fibers  with  heavily  lignified  walls;  fragments  of 
parenchyma  tissue  with  many  of  the  cells  containing  starch  grains. 

Caulophyllum  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Caulophylli. 

Uses. — It  is  used  as  an  antispasmodic,  diuretic,  and  emmenagogue. 
Dose,  eight  grains  (0.5  Gm.). 

CENTAURIUM.   N.  F.     Centaury 
[Centaur.] 

The  dried  flowering  plant  of  Eryihrcva  Centaurium  (Linne)  Per- 
soon  (Fam.  Gentianacew). 

It  contains  a  bitter  glucoside  similar  to  those  in  gentian  and  chirata. 
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Official  Description. — Glabrous,  from  1.5  to  5  dm. in  height,  much  branched  from  the 
base,  but  little  branched,  if  at  all,  from  above;  stems  slender,  sharply  angled  or  narrowly 
winged,  sparsely  leafy;  leaves  opposite,  entire,  mostly  three-nerved,  sessile,  those  at  the 
base  obovate  and  obtuse,  from  2  to  5  cm.  in  length,  their  base  narrowed  and  petiole-like, 
those  of  above  gradually  changing  to  oval,  then  ovate  or  even  lance-linear,  acute; 
flowers  in  a  terminal  and  at  length  compound  cyme,  rose-colored;  calyx  from  5  to  7 
mm.  in  length,  deeply  five-parted,  the  tube  short,  sharply  angled,  lobes  linear-attenuate 
with  a  sharp  midrib;  corolla  tube  nearly  twice  the  length  of  the  calyx,  slender,  the  limb 
from  10  to  15  mm.  in  breadth,  its  lobes  broadly  oblong  or  oval;  stamens  five,  exserted, 
bright-yellow,  their  anthers  twisted  when  old;  pistil  two-carpelled. 

Odor  and  Taste. — Odor  faint  but  characteristic;  taste  persistently  bitter. 

Test  tor  Identity  and  Purity. — Centaury  yields  not  more  than  5  per  cent,  of  aah. 

N.  F.  Preparation.— Tinctura  Amara. 

Uses. — It  is  a  bitter  tonic.    Dose,  thirty  grains  (2  Gm.).' 

CHIONANTHUS.   N.  F.     Chionanthus 
[Chionant. — Fringe  Tree  Bark] 

The  dried  bark  of  the  root  of  Chionanthus  virginica  Linne  (Fam. 
Oleacece),  without  the  presence  of  more  than  8  per  cent,  of  other 
parts  of  the  plant  or  other  foreign  matter. 

It  contains  a  bitter  principle  and  probably  saponin. 

Official  Description. — Usually  in  transversely  curved  pieces,  occasionally  in  single  quills 
from  1  to  10  cm.  in  length;  bark  from  2  to  10  mm.  in  thickness;  heavy,  some  pieces  of 
the  whole  drug  sinking  when  thrown  into  water;  outer  surface  usually  reddish-brown, 
occasionally  grayish-brown,  with  few  transverse  wrinkles,  whitish  cork  patches  and  root 
scars;  inner  surface  yellowish-t  rown,  more  or  less  striate  and  undulate;  fracture  short, 
hard,  and  coarsely  granular,  due  to  projecting  groups  of  stone  cells;  the  broken  surface 
of  a  light  yellowish-white  color. 

Odor  and  Taste. — Odor  characteristic;  taste  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  brown  and,  when  exam- 
ined under  the  microscope,  exhibits  somewhat  rounded,  simple  or  two-  to  four-compound 
starch  grains,  the  indivdual  grains  mostly  0.003  to  0.025  mm.  in  diameter;  numerous 
stone  cells,  in  groups  and  isolated,  the  walls  thick,  strongly  lignified  and  with  simple 
and  branching  pores;  brown  resin  masses;  fragments  consisting  of  light  brown,  thin- 
walled  cork  cells;  parenchyma  tissue  with  many  of  the  cells  filled  with  starch  grains. 

Chionanthus  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Chionanthi. 

Uses. — It  has  been  used  as  a  diuretic  in  hepatic  and  syphilitic 
disorders. 

CHIRATA.   N.  F.     Chirata 

(U.S.P.  VIII) 
[Chirat.] 

The  dried  plant  of  Swertia  Chirayita  (Roxburgh)  Hamilton  (Fam. 
Gentianacece) .  It  contains  a  bitter  glucoside,  chiratin,  C26II<8015,  and 
a  bitter  principle,  C13II20010. 

Official  Description. — Smooth,  mot  simple,  about  7  mm.  in  thickness  near  the  Grown 

item  all'. i]t   1   M.  in  length,  externally  yellowish-  or  purplish-brown;  cylindrical  near  the 

base,  quadrangular  and  slightly  winged  above,  with  numerous  opposite,  asoending 
branches;  wood  yellowish,  thin,  enclosing  usually  a  large  yellowish  easily  separable  pith; 
opposite,  sessile,  ovate-lanceolate,  entire,  five-nerved,  about  8  cm.  in  length; 
flowers  numerous,  panioled,  small,  with  a  four-lobcd  calyx  and  corolla,  capsule  ovoid, 
acute  one-celled,  many  seeded. 

Odor  and  Taste.  —  odor  slight;  taste  intensely  bitter. 

Tests  for  Identity  and  Purity. — ( 'liirata  yields  not  more  than  6  per  cent,  of  aah. 

N.  F.  Preparation.  —  Fluidextractum  Chirata\ 

Uses. — It  is  used  as  a  tonic  and  febrifuge.  Dose,  fifteen  grains 
(1  Gm.). 
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COCILLANA.   N.  F.     Cocillana 
[Cocillan.] 

The  dried  bark  of  Guarea  Rusbyi  (Britton)  Rusby  (Fam.  Meh- 
acece). 

It  contains  resins  and  an  active  principle  claimed  by  some  to  be 
an  alkaloid,  by  others  to  be  a  glucoside. 

Official  Description. — In  flat  or  curved  pieces  of  variable  size  and  from  3  to  5  mm.  in 
thickness;  outer  surface  shallowly  or  deeply  fissured,  according  to  age  and  thickness, 
gray-brown,  often  ashy-gray  from  lichen  growths,  or  of  a  deeper  brown  where  the  cork 
has  been  removed;  inner  surface  of  medium  brown  color,  strongly  and  coarsely  longi- 
tudinally striate,  the  striae  straight  or  wavy;  inner  bark  usually  much  thicker  than  the 
outer,    its   fracture   coarsely   splintery-fibrous. 

Odor  and  Taste. — Odor  characteristic;  taste  slightly  astringent,  peculiar  and  slightly 
nauseous. 

Test  for  Identity  and  Purity. — Cocillana  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Cocillanae. 

Uses. — It  is  used  as  a  stimulant,  expectorant,  and  cathartic ;  similar 
to  ipecac  in  many  respects.    Dose,  fifteen  grains  (1  Gm.). 

CONDURANGO.    N.  F.     Condurango 
[Conduran.] 

The  dried  bark  of  Marsdenia  Condurango  (Triana)  Reichenbach 
Alius  (Fam.  Asclepiadacece) . 

It  contains  resin,  tannin,  and  a  bitter  glucoside,  condurangin. 
Conduransterin,  cinnamic  acid,  and  a  minute  quantity  of  an  alkaloid 
are  also  said  to  be  present. 

Official  Description. — In  quills  or  transversely  curved  pieces,  usually  from  4  to  13.5 
cm.  in  length;  bark  1  to  6  mm.  in  thickness;  outer  surface  light  grayish-brown  to  dark 
brown,  nearly  smooth  and  with  numerous  lenticels,  or  more  or  less  scaly  and  considerably 
roughened;  the  scales  soft,  occasionally  with  brownish-black  apothecia  of  a  fungus; 
inner  surface  grayish-white  or  light  brown,  longitudinally  striate;  fracture  short-fibrous 
and  granular. 

Odor  and  Taste. — Odoi  slightly  aromatic,  especially  marked  in  the  fresh  drug;  taste 
bitter  and  aromatic. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Condurango  show 
a  corky  layer  consisting  of  several  rows  of  thin-walled  cells,  frequently  with  yellowish- 
brown  contents;  a  layer  of  phelloderm  of  eight  to  ten  rows  of  cells,  containing  starch 
grains  and  membrane  crystals  of  calcium  oxalate,  the  latter  in  prisms,  from  0.01  to  0.035 
mm.  in  length;  a  primary  cortex  of  collenchyma  containing  chloroplastids,  starch  grains 
or  rosette  aggregates  of  calcium  oxalate,  from  0.015  to  0.04  mm.  in  diameter;  a  pencycle 
or  pericambium  of  tangentially  elongated  parenchyma  cells,  with  groups  of  bast-fibers 
and  laticiferous  vessels  in  an  interrupted  circle;  middle  bark  with  large  groups  of  stone 
cells  varying  from  nearly  isodiametric  to  elongated,  sometimes  very  irregular  in  form; 
inner  bark  with  medullary  rays  one  or  two  cells  in  width,  numerous  laticiferous  cells 
accompanied  by  small  groups  of  sieve  cells,  parenchymaeontainingeitherstarehprainsor 
rosette  aggregates  of  calcium  oxalate,  and  an  occasional  isolated  bast-fiber  or  email 
group  of  stone    cells. 

The  powder  is  light  yellowish-brown,  consisting  chiefly  of  groups  of  stone  cells  and 
parenchyma  containing  calcium  oxalate  crystals  and  starch  grains;  stone  cells  chiefly 
in  large  groups,  the  individual  cells  being  more  or  less  irregular  in  shape  and  with  very 
thick  porous  walls,  the  lamina  being  usually  filled  with  air;  calcium  oxalate  chiefly  in 
rosette  aggregates,  occasionally  in  sinplc  prisms,  mostly  from  0.015  to  0.02  mm.  in 
diameter;  starch  grains  mostly  simple,  frequently  two-  to  four-compound,  the  individual 
grains  being  from  0.003  to  0.015  mm.  in  diameter;  bast-fibers  non-lignifiVd;  very  l'>np  and 
from  0.01  to  0.035  mm.  in  width;  fragments  of  thin-walled  latex  tubes  from  0.015  to 
0.025  mm.  in  diameter  and  filled  with  a  granular  substance;  fragments  of  cork  grayish 
or  light  yellowish-brown. 

Macerate  1  Gm.  of  the  powdered  bark  in  5  mils  of  cold  water;  filter  and  heat  the  filtrate 
in  a  test  tube;  it  becomes  cloudy,  but  on  cooling  assumes  its  original  transparency. 

Condurango  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Conduranpo. 

Uses. — It  is  used  as  an  alterative  and  stomachic.  Dose,  one 
drachm  (4  Gm.). 
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CONVALLARI/C  FLORES.   N.  F.     Convallaria  Flowers 
[Convaliar.   Flor. — Lily-of-the- valley  Floweks] 

The  dried  inflorescence  of  Convallaria  majalis  Linne  (Fam.  Lili- 
aceaz),  without  the  presence  of  more  than  5  per  cent,  of  foreign 
matter. 

It  contains  a  volatile  crystalline  principle.  Other  constituents 
similar  to  those  in  the  root,  but  in  smaller  amounts. 

Official  Description. — From  15  to  25  cm.  in  length,  peduncle  dull-green  or  suggesting 
purplish-green,  and  more  or  less  angled;  flowers  white,  when  old  drying  to  a  brownish 
color,  usually  from  ten  to  twenty  in  number,  borne  in  a  more  or  less  secund  raceme  on 
recurved  pedicels  which  are  usually  from  a  half  longer  than  their  flowers  to  twice  their 
length,  each  pedicel  subtended  by  a  whitish,  ovate,  acute  bract  about  half  its  length; 
flowers  from  6  to  8  mm.  in  length  and  rather  broader,  bell-shaped,  six-parted,  the  seg- 
ments ovate,  obtuse,  and  slightly  recurved;  stamens  six,  included,  adnate  to  the  base 
of  the  corolla;  style  columnar,  three-grooved. 

Odor  and  Taste. — Odor  agreeable;  taste  sweetish,  then  somewhat  acrid. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  light  yellowish-brown  and, 
when  examined  under  the  microscope,  exhibits  ellipsoidal  or  nearly  spherical  pollen 
grains  with  a  smooth  exine  layer  and  occasionally  with  a  convex  rupture  through  the 
walls;  calcium  oxalate  in  rhapides  up  to  0.04  mm.  in  length;  fragments  of  tissue  from  the 
corolla  composed  of  nearly  isodiametric  parenchyma  cells  with  broadly  elliptical  stomata 
up  to  0.04  mm.  in  length;  fragments  from  the  anther  lobes,  many  of  the  cells  having 
reticulate  walls;  few  fragments  of  the  short  filaments  with  cells  containing  calcium 
oxalate;  fragments  of  the  stigma,  rough  and  warty,  with  adhering  pollen  grains;  portions 
of  the  bracts  composed  of  thin-walled  elongated  cells,  a  few  vascular  bundles  and  stomata; 
tissue  of  the  peduncle  and  pedicel  composed  of  fragments  of  the  epidermis  with  cells 
tapering  at  each  end  about  0.20  mm.  in  length  and  0.03  mm.  in  breadth  with  elliptical 
stomata  between  the  ends;  sub-epidermal  cells  with  yellowish-green  plastids;  trachesB 
about  0.021  mm.  in  width,  spiral  and  with  simple  pores;  sclerenchymatous  fibers  few, 
with  lignificd  walls  and  simple  pores. 

Convallaria  Flowers  yield  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Convallarise  Florum. 

Uses. — Similar  to  those  given  under  the  root.  Dose,  eight  grains 
(0.5  Gm.). 

CONVALLARI/E  RADIX.   N.  F.     Convallaria  Root 
(U.  s.  P.  VIII) 
[Convaliar.   Rad. — Lily-of-the-Valley  Root] 

The  dried  rhizome  and  roots  of  Convallaria  majalis  Linne  (Fam. 
Liliacece). 

This  drug  contains  convallarin,  a  glucoside,  which  is  split  into 
convallaratin  and  glucose  by  the  action  of  dilute  acids ;  it  also  contains 
another  glucoside,  convallamarin  (C^II^O,.,),  which  is  the  active 
principle.     The  fluidextract  is  the  best  preparation. 

Official  Description. — Rhizome  horizontal,  elongated,  usually  branched,  cylindrical, 
variable  in  length,  from  1  to  3  mm.  in  diameter;  externally  yellowish-white  or  pale 
brown,  with  a  few  circular  stem  scars,  and  from  the  under  and  side  portions  at  the  nodes 
usually  arise  from  three  to  five  thin,  tortuous,  dark  brown,  branching  roots;  fracture 
short  or  fibrous;  internally  whitish. 

Odor  and  Taste. — Odor  faint;  taste  sweetish,  becoming  bitter  and  acrid. 

Test*  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
rhizome  of  Convallaris  Hoot  show  an  epidemal  layer  with  a  thick  outer  layer  of  eutin; 
a  hypodennal  laser  of  a  single  row  of  OOllenchyma;  a  cortex  made  up  of  about  twenty 
rows  of  parenchyma  eel  Is,  some  of  which  eon  tain  starch  and  rh  aphides  of  calcium  oxalate; 
a  prominent  endodermis,  the  radial  and  inner  walls  of  which  are  Strongly  thickened  and 
lignified;  inside  the  endodermis  is  an  interrupted  circle  of  collateral  fihro-vascular 
bundles,  the  woody  portion  of  which  has  in  cross  section  the  shape  of  the  letter  V ;  insido 

the  circle  of  bundles  is  another  interrupted  circle  of  fibro-vascular  bundles  of  the  concen- 
tric type,  the  sieve  tissue  being  sum funded  by  the  xylem;  the  parenchyma  cells  of  the 
pith  separated  by  large  intercellular  spaces. 

Under  tie  microscope,  transverse  sections  of  the  root  of  Conx-allaria  show  a  hairy 
tpidermaJ  layer,  a  hypodermis  of  a  single  row  of  cells;  a  cortex  of  about  Bix  rows  of  cells. 
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some  of  which  contain  starch,  rhaphides  of  calcium  oxalate,  and  oil ;  the  cells  of  the  endo- 
dermal  layer  resemble  those  of  the  rhizome;  fibro-vascular  bundles  mostly  five. 

The  powder  is  dark  brown,  tending  to  cake  on  standing,  consisting  chiefly  of  cellular 
fragments  and  a  few  starch  grains  and  rhaphides  of  calcium  oxalate;  cells  of  endodermia 
with  slightly  oblique  ends  and  considerably  thickened,  lignified  porous  walls;  fragment! 
of  trachea?  with  spiral  and  scalariform  thickenings,  or  with  porous  walls;  starch  grains 
single  or  compound,  mostly  nearly  spherical,  and  from  0.003  to  0.012  mm.  in  diameter; 
rhaphides  of  calcium  oxalate  few,  from  0.02  to  0.045  mm.  in  length. 

Convallaria  Root  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Convallaria;  Radicis. 

Uses. — Convallaria  is  a  valuable  sedative  and  cardiac  stimulant, 
and  is  often  used  in  place  of  digitalis.    Dose,  eight  grains  (0.5  Gm.). 


CORNUS.   N.  F.      Cornus 
[Corn. — -Dogwood  Bark] 

The  dried  bark  of  the  root  of  Cornus  florida  Linne  (Fam.  Corn- 
acece). 

It  contains  a  bitter  principle,  cornin,  or  comic  acid,  resin,  fixed 
oil,  tannin,  etc. 

Official  Description. — In  irregular,  chip-like  pieces,  or  portions  of  quills,  usually  less 
than  5  cm.  in  length  and  from  1  to  4  mm.  in  thickness;  externally  of  a  dingy-brown  color, 
lightly  fissured  and  thinly  scaly,  or  reddish  where  the  corky  layer  has  been  removed; 
inner  surface  varying  from  pinkish-brown  to  red-purple,  usually  harsh  to  the  touch 
from  numerous  short  stria?;  fracture  short,  the  surface  whitish  with  yellow  stria?,  except 
the   inner   layer,    which   is    light   purple. 

Odor  and  Taste. — Odor  slight;  taste  bitter  and  astringent. 

Test  for  Identity  and  Purity. — Cornus  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Corni. 

Uses. — It  is  a  mild  astringent,  stomachic,  and  antiperiodic.  Dose, 
thirty  grains  (2  Gm.). 


CROCUS.   N.  F.     Crocus 

[  Croc.  —Saffron] 

The  stigmas  of  Crocus  sativus  Linne  (Fam.  Iridacece),  without  the 
presence  of  more  than  10  per  cent,  of  the  yellow  styles  or  other 
foreign  matter.  Preserve  it  in  tightly-closed  containers,  protected 
from  light. 

It  contains  a  bitter  principle,  piro-crosin,  or  saffron-bitter, 
CS8Hrt0O17,  and  crocin,  C44H70O28,  a  glucoside.  It  also  contains  vola- 
tile oil. 

Official  Description. — Stigmas  3,  united  or  separate,  attached  to  the  summit  of  the 
style;  usually  about  25  mm.  in  length,  cornucopia-shaped,  of  a  dark,  rich  red  color,  the 
margin  dentate  or  fimbriate;  styles  about  10  mm.  in  length,  more  or  leas  cylindrical, 
solid,    yellowish. 

Odor  and  Taste. — Odor  strong,  peculiarly  aromatic;  taste  bitterish,  aromatic.  When 
chewed  it  colors  the  saliva  orange-yellow. 

Tests  for  Identity  and  Purity. —  Under  the  microscope,  the  upper  end  of  the  stigma 
shows  numerous  cylindrical  papilla-  about  0.15  mm.  in  length,  among  which  occur  a 
few  spherical  pollen  grains,  the  latter  being  nearly  smooth,  and  from  0.04  to  0.07  mm. 
in  diameter;  occasionally  some  of  the  pollen  grains  have  germinated  and  show  pollen 
tubes. 

When  placed  in  sulphuric  acid,  the  stigmas  arc  immediately  colored  blue,  gradually 
changing  to  violet,  and  finally  become  a  deep  wine-red  color. 

Add  0.01  Gm.  of  finely  powdered  Crocus  to  100  mils  of  cold  water,  allow  it  to  macerate 
for  several  hours  and  filter;  on  adding  10  mils  of  this  filtrate  to  100  mils  of  water,  it 
gives  a  distinctly  yellow-colored  solution. 
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Macerate  0.01  Gm.  of  Crocus  in  6  mils  of  methyl  alcohol;  a  deep  orange  color  is 
imparted  to  the  liquid.  Macerate  0.01  Gm.  of  Crocus  in  5  mils  of  acetone,  alcohol,  or 
dehydrated  alcohol;  a  distinct,  lemon-yellow  color  is  produced.  With  corresponding 
quantities  of  Crocus  and  ether  a  very  light  lemon-yellow  color  is  produced.  With 
corresponding  quantities  of  Crocus  and  chloroform  avery  slight,  yellow  tinge  is  imparted 
and  with  corresponding  portions  of  Crocus  and  xylene,  benzene,  carbon  disulphide,  or 
carbon  tetrachloride,  the  solvents  remain  colorless. 

When  Crocus  is  pressed  between  filter  paper,  the  paper  does  not  display  transparent 
spots  due  to  the  absorption  of  oil. 

It  loses  not  more  than  14  per  cent,  of  its  weight  when  dried  at  100°  C.  (212°  F.). 

Crocus  yields  not  more  than  7.5  per  cent,  of  ash  and  the  ash  is  not  fusible. 

N.  F.  Preparations. — Pilulae  Antiperiodicae;  Piluhe  Antiperiodica?  sine  Aloe; 
Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe;  Tinctura  Croci;  Tinc- 
tura  Opii  Crocata;  Tinctura  Zedoarise  Amara. 

Uses. — It  has  been  used  as  an  anodyne,  antispasmodic,  and  emmena- 
gogue,  but  is  of  little  value.    It  is  also  used  as  a  coloring  agent. 


FARFARA.   N.  F.     Coltsfoot 
[Farfar. — Coltsfoot  Leaves        Tussilago  Leaves] 

The  dried  leaves  of  Tussilago  Farfara  Linne  (Fam.  Composites), 
without  the  presence  of  more  than  5  per  cent,  of  other  parts  of  the 
plant  or  other  foreign  matter. 

It  contains  a  bitter  glucoside,  tannin,  resin,  gum,  etc. 

Official  Description. — Petioles  long,  pubescent;  blades  very  brittle,  nearly  orbicular 
or  broadly  ovate-reniform,  from  8  to  15  cm.  in  length  and  nearly  as  broad,  deeply  cordate 
at  the  base,  angulately  lobed  and  dentate  with  red-brown  teeth,  palniately  five-  to 
nine- veined;  young  leaves  white  floccose  all  over,  the  older  leaves  with  upper  surfaces 
dark  green  and  nearly  smooth,  the  younger  densely  white  floccose. 

Odor  and  Taste. — Odor  indistinct;  taste  mucilaginous,  faintly  herbaceous,  bitter. 

Tests  for  Identity  and  Purity. — The  powder,  when  examined  under  the  microscope, 
exhibits  numerous  multicellular,  non-branching  hairs,  usually  curved  and  twisted  to- 
gether, the  lower  cells  about  0.035  mm.  in  width,  the  terminal  cells  much  elongated, 
about  0.012  mm.  in  width  and  at  times  with  spiral  bands;  broadly  elliptical  stomata 
about  0.05  mm.  in  length  and  associated  with  finely  striated  epidermal  cells,  the  latter 
having  wavy  vertical  walls;  non-porous  sclerenchymatous  fibers  few  with  walls  from 
0.006  to  0.1  mm.  in  thickness;  parenchyma  cells  containing  chloroplastids;  trachea?  few, 
spiral,  annular  or  with  simple  pores. 

Coltsfoot  yields  not  more  than  20  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Pectorales. 

Uses. — It  is  used  as  a  demulcent  and  tonic.  Dose,  one  drachm 
(4Gm.). 

FRAXINUS.   N.  F.      White  Ash  Bark 
[Fraxin.] 

The  dried  bark  of  Fraxinus  americana  Linne  (Fam.  Olcacece),  and 
probably  of  other  species  of  Fraxinus,  deprived  of  Hie  corky  layer. 
It  contains  a  bitter  glucoside,  fraxin,  C19H18010,  and  also  fraxetin, 
C10IIsOr),  tannin,  etc. 

Official  Description. — In  flat  pieces  of  varying  length  and  width,  from  3  to  6  mm.  in 

thickness,  externally  yellowish  or  pale  brown,  sometimes  with  ridges  of  a  warty  nature 

and  assures  <>f  a  grayish-brown  color  with  markings  of  lichens;  inner  .surface  pale  brown 

to  yellowish,  longitudinally  striate;  fracture  very  uneven,  fibrous. 

Odor  and  Taste.  -Odor  faintly  aromatio;  taste  bitter,  weakly  acrid. 

Test  for   Identity  and  Purity.— Fraxinus  yields  qo1  more  than  in  per  cent,  of  ash. 

N.  F.  Preparation. — Vinutu  Fraxini. 

Uses. — It  is  a  bitter  tonic,  antipcriodic,  and  astringent.  Dose, 
thirty  grains  (2  Gm.). 
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GOSSYPII  CORTEX.   N.  F.     Cotton  Root  Bark 

(U.S.P.  VIII) 
[Gossyp.    Cort.] 

The  recently-gathered  air-dried  bark  of  the  root  of  one  or  more  of 
the  cultivated  varieties  of  Gossypium  herbaceum  Linne,  Gossypium 
Barbadense  Linne,  or  Gossypium  arboreum  Linne  (Fam.  Malvacece) , 
without  the  presence  of  more  than  5  per  cent,  of  wood  or  other 
foreign  matter. 

It  contains  a  yellow  resin,  chromogene,  which  becomes  red  on 
exposure  to  air,  also  fixed  oil,  tannin,  starch,  sugar,  etc. 

Official  Description. — In  flexible  bands  or  quilled  pieces,  attaining  a  length  of  30  cm. 
and  a  thickness  of  about  1  mm.;  outer  surface  orange-brown,  smooth,  slightly  wrinkled, 
with  small  circular  lenticels,  the  outer  corky  layer  frequently  exfoliated  and  showing 
the  more  or  less  fissured  and  fibrous  middle  bark;  inner  surface  light  brown,  longitudinally 
striate;  fracture  tough,  fibrous,  the  inner  bark  readily  separable  into  fibrous  layers. 

Odor  and  Taste. — Odor  slight;  taste  very  slightly  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Cotton  Root  Bark 
show  an  outer  layer  of  cork  composed  of  four  to  six  layers  of  tabular,  thin-walled,  yellow- 
ish-brown, non-lignified  cells;  a  thin  primary  cortex,  consisting  of  starch-bearing  paren- 
chyma and  an  occasional  large  secretion  reservoir  with  yellowish-brown  contents; 
inner  bark  with  large  groups  of  bast-fibers  arranged  in  interrupted,  concentric  circles, 
separated  radially  by  medullary  rays  and  tangentially  by  the  leptome  or  sieve  tissue; 
bast-fibers  from  0.3  to  1  mm.  in  length  and  about  0.015  mm.  in  width,  the  walls  being 
about  0.005  mm.  in  thickness,  strongly  lignified  and  with  very  few  pores,  the  ends  being 
acute  and  markedly  attenuate;  medullary  rays  one  to  six  cells  wide,  the  cells  usually 
filled  with  starch  grains;  the  latter  from  0.003  to  0.02  mm.  in  diameter;  occasional 
cells  containing  rosette  aggregates  of  calcium  oxalate  from  0.009  to  0.025  mm.  in 
diameter. 

Cotton  Root  Bark  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Gossypii  Corticis. 

Uses. — It  is  used  as  an  emmenagogue.  The  fresh  bark,  which  is 
now  official,  is  said  to  be  much  more  active  than  old  bark.  Dose, 
thirty  grains  (2  Gm.). 

HELONIAS.   N.  F.     Helonias 
[Helon. — False  Unicorn] 

The  dried  rhizome  and  roots  of  Chamalirium  luteum  (Linne)  A. 
Gray  (Fain.  Liliacece). 

It  contains  about  10  per  cent,  of  an  amorphous  glucoside,  chamceli- 
rin,  soluble  in  alcohol  and  water.    With  acids  this  yields  chamalirctin. 

Official  Description. — Rhizome  upright,  or  oblique,  nearly  cylindrical,  from  0.5  to 
3  cm.  in  length  and  about  1  cm.  in  diameter;  'externally  grayish-brown,  annulate  from 
scars  of  bud-scales;  upper  portion  with  leaf  bases  enclosing  a  small  bud;  oblique  rhizomes 
with  a  few  stem  scars  about  0.5  mm.  in  diameter;  lower  portion  withnumerous  whitish 
or  pale  yellowish,  nearly  straight  or  slightly  curved  wiry  roots,  from  5  to  8  cm.  in  length; 
fracture  hard  and  horny;  internally  grayish-yellow,  cortex  from  3  to  4  mm.  in  thickness, 
central  cylinder  with  three  or  four  circles  of  small,  nearly  circular  fihro-vascularbundles. 

Odor  and  Taste. — Odor  distinctive;  taste  bitter,  slightly  astringent. 

Tests  for  Identity  and  Purity. — Sections  of  the  rhizome,  when  examined  under  the 
microscope,  show  parenchyma  cells  with  numerous  spherical  or  ellipsoidal  starch  grains, 
varying  from  0.002  to  0.015  mm.  in  diameter;  numerous  rhaphides  varying  from  0.025 
to  0.035  mm.  in  length;  the  fibro-vaacular  bundles  vary  from  0.2  to0.3  mm.  in  diameter, 
the  tracheie  being  at  the  periphery  and  the  walls  marked  either  with  annular  or  reticulate 
thickenings  or  simple  pores.  In  the  root  the  cortex  is  always  attached  aDd  there  are 
usually  six  mestome  strands. 

Helonias  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Heloniadis. 

Uses. — It  is  used  in  dropsy  and  also  as  a  vermifuge  in  tape  worm. 
Dose,  thirty  grains  (2  Gm.). 
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HYDRANGEA.   N.  F.     Hydrangea 

[  Hydrang. — Seven-barks] 

The  dried  rhizome  and  roots  of  Hydrangea  arborescens  Linne* 
(Fam.  Saxifragacea?). 

It  contains  about  1  per  cent,  of  a  glucoside,  hydrangin,  said  to  have 
the  formula  CMHuOu. 

Official  Description.— Rhizome  cylindrical,  usually  cut  into  pieces  from  3  to  10  cm 
in  length  and  from  3  to  20  mm.  in  diameter;  externally  light  brown  to  yellowish-brown 
with  a  pinkish  tinge,  longitudinally  wrinkled,  marked  by  few  elliptical  lenticels  and 
occasional  prominent  buds,  short  branches  or  stem  scars;  from  the  lower  surface  arise 
a  few  coarse  fibrous  roots;  fracture  tough,  splintery;  internally  yellowish- white  or  light 
brown,  bark  thin,  easily  ssparable  from  the  distinctly  radiate  wood  which  surrounds  a 
prominent  whitish  pith.  Roots  attaining  a  length  of  25  cm.  and  a  thickness  of  2 mm., 
irregularly  bent  and  branching,  otherwise  resembling  the  rhizome  with  the  exception 
of  the  pith  being  absent. 

Odor  and  Taste. — Inodorous;  taste  sweetish,  becoming  slightly  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  the  rhizome  of 
Hydrangea  show  a  gray  cork  of  a  few  rows  of  tabular  cells,  a  cortex  made  up  chiefly  of 
parenchyma  containing  starch,  large  cells  containing  rhaphides  and  small  isolated  groups 
of  stone  cells  or  sclerenchymatous  fibers;  a  woody  cylinder  composed  of  slender  wedges 
made  up  of  prominent  trachea?  with  reticulate  thickenings  and  tracheids  separated  by 
medullary  rays  one  to  three  cells  wide,  the  cells  of  which  are  filled  with  small  starch  grains; 
pith  of  large  polygonal  cells  with  prominent  simple  pores. 

The  powder  is  light  yellowish-brown,  containing  irregular  fragments  consisting  of 
strongly  lignified  trachea?,  tracheids  and  medullary  ray  cells;.stone  cells  and  scleren- 
chymatous  fibers  from  0.05  to  0.2  mm.  in  length,  strongly  lignified,  the  walls  marked 
by  simple  and  branching  pores;  rhaphides  numerous,  from  0.07  to  0.13  mm.  in  length; 
starch  grains  mostly  single,  more  or  less  ellipsoidal,  occasionally  with  a  prominent  central 
cleft  and  varying  from  0.002  to  0.01  mm.  in  diameter. 

Hydrangea  yields  not  more  than  3  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Hydrangese. 

Uses. — It  is  used  as  a  diuretic  and  narcotic.     Dose,  thirty  grains 

(2  Gm.). 


MELILOTUS.   N.  F.     Melilot 
[Melilot. — Yellow  Melilot        Yellow  Sweet  Clover] 

The  dried  leaves  and  flowering  tops  of  MelUottis  officinalis  (Linne) 
Lamarck  (Fam.  Leguminosm). 

It  contains  cumarin  and  has  a  pungent,  bitterish  taste. 

Official  Description. — Stems  mostly  less  than  3  dm.  in  length,  slender,  straight,  mostly 
ample,  often  leafy  below,  terminating  inlong,  Blender  racemes,  the  younger  portions  very 

finely  pubescent;  leavefl  glabrous  or  nearly  BOj  petiolate,  trifoliate,  stipulate,  the  stipules 
subulate,  entire,  the  leaflets  from  1  to  3  cm.  in  length,  varying  from  narrowly  oblong  to 
oval  or  occasionally  broader  above  the  middle,  rounded,  truncate,  or  slightly  notched 
at  the  summit,  sharply  serrate;  racemes    1   dm.  or  less  in  length,  many   (lowered,  the 

flowers  yellow,  from  6  to  ti  mm.  in  length;  oalyi  bell-ehaped,  the  fine  nearly  equal  lobes 
shorter  than  the  tube,  corolla  papilionaceous,  the  keel  shorter  than  the  other  petals, 

which  are  about  equal;  legumes  rcllexed,  from  2.5  to  3.5  mm.  in  length,  obovate,  wrinkled, 

one-seeded. 

Odor  and  Taste. — Odor  aromatic,  tonka-like;  taste  sweetish,  slightly  pungent  and 

bitter. 

Test  for  Identity  and  Purity.— Melilot  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Species  Emollientefl. 

Uses. — It  is  used  in  diarrhea,  dysmenorrhflBa,  and  rheumatism. 
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PHYTOLACCA.  N.  F.    Phytolacca 

(U.S.  P.  VIII) 
[Phytolac. — Poke  Root] 

The  dried  root  of  Phytolacca  decandra  Linne  (Fam.  Phytolac- 
cacece),  collected  in  the  autumn. 

It  contains  an  amorphous,  bitter,  and  acrid  glucosidal  substance, 
similar  to  saponin,  which  is  the  most  active  substance.  There  is 
present  also  a  small  amount  of  an  alkaloid,  phytolaccine,  and  phyto- 
laccic  acid. 

Official  Description. — Cylindrical,  somewhat  tapering,  sparingly  branched,  from  3  to 
7  cm.  in  thickness,  mostly  in  transverse  or  longitudinal  slices;  externally  yellowiah- 
brown,  finely  longitudinally  or  spirally  wrinkled  and  thickly  annulate  with  lighter 
colored,  low  ridges;  fracture  fibrous,  characterized  by  alternating  layers  of  fibro- 
vascular  tissue  and  parenchyma,  the  layers  of  the  latter  being  much  retracted. 

Odor  and  Taste. — Odor  slight;  taste  sweetish,  afterwards  highly  acrid. 

Test  for  Identity  and  Purity. — Phytolacca  yields  not  more  than  14  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Phytolacca. 

Uses. — It  is  used  as  an  alterative,  in  doses  of  two  grains  (0.13 
Gm.),  and  as  an  emetic,  in  doses  of  fifteen  grains  (1  Gm.). 

VERBENA.   N.  F.     Verbena 
[Verben. — Blue  Vervain] 

The  dried  overground  portion  of  Verbena  hastata  Linne  (Fam. 
Verbenacece) ,  collected  when  flowering. 

It  is  said  to  contain  a  bitter  glucoside,  but  has  not  been  carefully 
investigated. 

Official  Description. — In  broken  or  cut  pieces;  stem  stout,  obtusely  quadrangular, 
rough,  pubescent;  leaves  opposite,  petioles  from  12  to  25  mm.  in  length,  blades  from  6 
to  12  cm.  in  length,  lanceolate,  acuminate,  acute,  coarsely  and  sharply  serrate  or  the  lower 
hastate  lobed,  deep  green  above,  paler  beneath,  conspicuously  veined;  flowers  in  terminal 
interrupted  panicles  of  spikes,  spikes  erect  cylindraceous,  densely  flowered,  each  flower 
subtended  by  a  lanceolate  acute  bract;  calyx  adherent,  little  more  than  half  the  length  of 
the  corolla,  tubular,  five-lobed,  the  mouth  slightly  oblique;  corolla  small,  bright  blue, 
salver-form  tube  externally  pubescent,  sub-equally  five-lobed;  stamens  adnate  to  the 
corolla  tube,  included,  didynamous;  fruit  dividing  at  maturity  into  four  one-seeded  parts. 

Odor  and  Taste. — Odor  heavy,  especially  if  dampened ;  taste  bitter  and  disagreeable. 

Tests  for  Identity  and  Purity. — Verbena  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Verbcnse. 

Uses. — It  is  a  weak  antiperiodic.  It  is  used  also  as  an  expectorant 
and  diaphoretic  in  doses  of  fifteen  grains  (1  Gm.). 

LAPPA.   N.  F.     Lappa 
(U.  S.  P.  VIII) 

[Burdock  Root] 

The  dried  root  of  Arctium  Lappa  Linne,  or  of  other  species  of 
Arctium  (Fam.  Composite?),  collected  from  plants  of  the  first  year's 
growth. 

It  contains  a  bitter  substance,  inulin,  sugar,  mucilage,  etc. 

Official  Description. — Nearly  simple,  fusiform,  of  variable  length,  from  5  to  20  mm. 
in  diameter  near  the  crown;  frequently  split  or  in  broken  pieces,  externally  grayish-brown, 
longitudinally  wrinkled,  the  crown  somewhat  annulate,  sometimes  surmounted  by  a 
woolly  tuft  of  leaf  remains:  fracture  somewhat  horny;  a  dark  cambium  separating  the 
thick  brownish  hark  from  the  yellowish  porous  and  radiate  wood, centrally  hollow  of 
containing  a   white,   pith-like   tissue. 

Odor  and  Taste. — Odor  slight;  taste  mucilaginous,  sweetish,  and  slightly  bitter. 
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Tests  for  Identity  and  Purity. — The  powder  is  light  brown  and,  when  examined  under 
the  microscope,  exhibits  parenchyma  cells  of  the  cortex;  the  medullary  rays  and  wood 
containing  amorphous  masses  or  sphero-crystals  of  inulin;  yellow  resin  cells  occur  in  the 
cortical  parenchyma  of  young  roots;  wood-fibers  few;  no  starch  and  no  calcium  oxalate. 

Lappa  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Lappa;. 

Uses. — It  is  used  as  a  diuretic  and  alterative.  Dose,  thirty  grains 
(2  Gm.). 

MENYANTHES.   N.  F.     Menyanthes 
[Menyanth. — Buckbean         Marsh  Trefoil] 

The  dried  leaves  of  Menyanthes  trifoliata  Linne  (Fam.  Gentian- 
acece). 

The  chief  constituent  is  the  glucoside  mcnyantJiin,  C30H40O14 ; 
meliatin  is  also  said  to  be  present. 

Official  Description. — Glabrous;  petioles  from  10  to  15  cm.  in  length,  stout  but  soft 
and  weak,  the  base  more  or  less  sheathed  with  broad,  thin,  and  membranaceous,  Bomewhat 
translucent  stipules;  blade  ash-green,  trifoliate;  leaflets  sessile  or  very  Bhort-petioled 
from  5  to  8  cm.  in  length  and  usually  about  two-thirds  as  broad,  obovate,  blunt,  entire, 
or  occasionally  coarsely  and  unequally  cremate. 

Odor  and  Taste. — Odor  slight  but  characteristic;  taste  decidedly  bitter. 

Test  for  Identity  and  Purity. — Menyanthes  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Vinum  Aurantii  Compositum. 

Uses. — It  is  used  as  a  tonic,  emmenagogue,  and  vermifuge.  Dose, 
fifteen  grains  (1  Gm.). 

TRIFOLIUM.  N.  F.    Trifolium 

[Trifol. — Red  Clover  Blossoms] 

The  dried  inflorescence  of  Trifolium  pratense  Linne  (Fam.  Legu- 
minosaz). 

It  contains  isohamnetin,  pratol,  pratensol,  and  the  glucoside  trifolin, 
C^H^Cv  -f-  H20.    None  of  the  ingredients  are  very  active. 

Official  Description. — Heads  ovoid  with  rounded  summit,  mostly  from  12  to  25  mm. 
in  length  and  breadth,  shriveled,  purplish  and  more  or  less  brown  from  drying,  consisting 
of  many  small  papilionaceous  flowers,  crowded  together  and  clot  lied  at  the  base  with 
broad,  pointed  ciliate  stipules  of  a  pale  green  color  with  darker  veins,  and  which  may  or 
may  not  be  accompanied  by  diminutive  trifoliate  leaves.  Flowers  from  12  to  15  mm. 
in  length,  longer  than  the  four  nearly  equal  teeth  and  shorter  than  the  narrower  fifth 
tooth;  calyx-teeth  subulate,  tapering;  petals  united  into  a  tube  below,  the  standard  longer 
than  the  wings  but  when,  recurved  appearing  shorter;  stamens  diadelphous  (nine  and 
one) ;  style  Blender. 

Odor  and  Taste. — Odor  faintly  aromatic  and  somewhat  tea-like;  taste  sweetish, 
then  slightly  bitter. 

Test  for  identity  and  Purity. — Trifolium  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Trifolii. 

Uses. — It  is  used  as  an  expectorant  and  alterative.  Dose,  one 
drachm  (4  Gm.). 

Drugs  containing  Saponinoid  Principles,  with  their  Preparations 

SARSAPARILLA.   I  .  S.     Sarsaparilla 
[Sarsap.] 

The  dried  root  of  8mUax  medico  Chomisso  and  Schlechtendal, 
known  in  commerce  as  Mexican  Sarsaparilla;  or  Smilax  officinalis 
Kuntli.  or  an  undetermined  species  of  Smilax,  known  in  commerce  as 
Honduras  Sarsaparilla;  or  Smila.r  m-nata  Hooker  Alius,  known  in 
commerce  as  Jamaica  Sarsaparilla  (Fam.  Liliaeca). 
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Mexican  Sarsaparilla. — Official  Description. — In  loose  bundles,  or  pressed  into  hales, 
single  bundles  attaining  a  length  of  60  em.  and  composed  of  from  20  to  35  folded  roots 
attached  to  a  crown  with  one  or  more  stout  stems;  roots  from  3.5  to  6  mm.  in  diameter; 
externally  grayish-brown  to  dark  brown,  minutely  hairy,  longitudinally  furrowed,  the 
furrows  containing  more  or  less  of  a  blackish  earth;  fracture  tough,  fibrous;  internally 
light  brown  with  a  more  of  less  shrunken,  nearly  or  sometimes  horny  cortex  surround- 
ing the  porous  central  cylinder;  pith  distinct. 

Odor  and  Taste. — Nearly  inodorous;  tastemucilaginous,6omewhat  sweetish  and  acid. 

Remove  the  woody,  knotty  crown  with  portions  of  the  overground  stems. 

Honduras  Sarsaparilla. — Official  Description. — In  more  or  less  compact,  cylindrical 
bundles,  attaining  a  length  of  55  cm.  and  a  diameter  from  8  to  15  cm.,  consisting  of  the 
long,  folded  roots  bound  together  by  roots  of  the  same  plant;  roots  from  2  to  6  mm. 
in  diameter;  externally  dark  or  reddish-brown,  longitudinally  furrowed,  the  furrows 
usually  free  from  soil;  fracture  fibrous;  internally  consisting  of  a  grayish-white  or  dark 
brown  cortex,  a  light  yellow  and  porous  central  cylinder  and  a  whitish  pith. 

Taste. — Taste  mucilaginous  and  slightly  acrid. 

Jamaica  Sarsaparilla. — Official  Description. — In  more  or  less  compact  and  somewhat 
flattened  bundles,  from  30  to  45  cm.  in  length  and  from  10  to  15  cm.  in  width,  consisting 
of  the  folded  roots  loosely  bound  with  roots  of  the  same  plant;  roots  from  2  to  5  mm. 
in  diameter;  externally  grayish-brown  to  reddish-brown,  longitudinally  wrinkled,  more 
or  less  furrowed  and  bearing  numerous  coarse  fibrous  rootlets. 

Taste. — Taste  somewhat  sweet  and  slightly  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  all  of 
the  commercial  varieties  of  Sarsaparilla  show  an  epidermal  layer  with  basal  portions  of 
root  hairs;  a  hypodermis  composed  of  several  layers  of  strongly  lignified  cells,  the  walls 
being  uniformly  thickened,  except  in  Mexican  Sarsaparilla,  in  which  the  inner  walls  are 
only  slightly  thickened;  a  cortex  composed  of  numerous  parenchyma  cells  mostly  con- 
taining starch,  some  containing  resin  or  rhaphides  of  calcium  oxalate;  an  endodermis  of 
a  single  layer  of  strongly  lignified  cells,  the  walls  being  uniformly  thickened  except  in 
Mexican  Sarsaparilla,  in  which  the  outer  walls  are  only  slightly  thickened;  a  central 
cylinder  composed  of  radial  bundles  connected  with  sclerenchymatous  fibers,  the  trachea 
being  large  and  oval  and  the  phloem  in  small  groups  at  the  periphery  of  the  bundle; 
and  a  pith  composed  of  starch-bearing  parenchyma  cells. 

Powdered  Sarsaparilla  is  light  grayish-brown  to  dark  grayish-brown;  when  examined 
under  the  microscope  it  exhibits  numerous  starch  grains,  from  0.003  to  0.023  mm.  in 
diameter,  spherical,  or  biconvex  or  spherical-tetrahedral,  single  to  2-  to  4-compound, 
and  frequently  with  a  central-elliptical  cleft;  calcium  oxalate  in  rhaphides,  from  0.006  to 
0.035  mm.  in  diameter,  occurring  singly  or  in  groups;  cells  of  the  hypodermis  and  endo- 
dermis with  lemon-yellow  or  reddish-yellow  porous  walls  and,  in  the  case  of  Mexican 
Sarsaparilla,  showing  an  uneven  or  irregular  thickening,  the  individual  cells  from  0.08 
to  0.5  mm.  in  length;  fragments  of  tracheae  with  simple  and  bordered  pores  to  scalariform 
or  reticulate  thickenings  associated  with  sclerenchymatous  fibers  having  rather  thin, 
very  slightly  lignified  and  porous  walls. 

Sarsaparilla  yields  not  more  than  10  per  cent,  of  ash. 

U.   S.   P.   Preparations. — Fluidextractum  Sarsaparilla?;  Fluidextractum  Sarsa- 
parillse  Compositum;  Syrupus  Sarsaparilla*  Compositus  (from  Fluidextract). 
N.  F.  Preparation. — Decoctum  Sarsaparilla;  Compositum. 

Sarsaparilla  contains  a  glucoside  analogous  to,  if  not  identical  with, 
saponin,  termed  parillin.  When  boiled  with  dilute  acids,  it  splits 
into  parigenin  and  grape  sugar.  There  are  also  present  starch, 
resin,  coloring  matter,  and  extractive.  Alcohol  and  water  are  good 
solvents. 

Uses. — It  is  popularly  believed  to  be  an  alterative.  Dose,  thirty 
grains  (2  Om.). 

SENEGA.  U.S.     Senega 
[Seneg. — Seneca  Snakeroot        Senega  Snakeroot] 

The  dried  roots  of  Polygdla  Senega  Linne  (Fam.  Polygalarrrr), 
without  the  presence  or  admixture  of  more  than  5  per  cent,  of  sterna 
and  other  foreign  matter. 

Official  Description. — Usually  in  broken  pieces;  when  entirely  slenderly  conical,  more 
or  less  tortuous,  somewhat  branched,  from  3  to  15  cm.  in  length  and  from  2  to  10  rum.  in 
thickness  and  bearing  a  few  rootlets;  crown  knotty  with  numerous  buds  and  short  stem- 
bases;  externally  brownish-yellow,  the  crown  rose-tinted,  longitudinally  wrinkled,  fre- 
quently marked  by  a  keel ;  fracture  short,  wood  pale  yellow,  usually  exccntrically  developed. 
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Odor  and  Taste. — Odor  peculiar,  penetrating;  taste  sweetish,  afterwards  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope  transverse  sections  of  Senega 
usually  show  a  characteristic  excentric  development  of  wood,  the  central  cylinder  vary- 
ing in  outline  from  elliptical  or  ovate  to  irregularly  fan-shaped,  and  being  surrounded  by 
an  unevenly  developed  cortex  which  is  thickest  next  to  the  broadest  strands  of  wood 
and  where  the  wood-wedges  are  narrow  and  the  medullary  rays  very  broad,  the  cortical 
parenchyma  occupies  a  very  narrow  zone  of  the  cross-section;  in  older  roots  a  corky 
layer  of  from  4  to  5  rows  of  tangentially  elongated,  light  yellowish  or  yellowish-brown 
cells;  outer  bark  of  about  20  rows  of  cells  on  one  side  of  the  root  and  only  10  or  less  on 
the  other,  the  cells  having  slightly  thickened  walls  and  containing  a  colorless  or  pale 
yellow,  amorphous  substance,  which  is  liberated  in  the  form  of  large  globules  on  the 
addition  of  a  drop  of  potassium  hydroxide  T.S. ;  inner  bark,  the  cells  in  radial  rows,  con- 
sisting of  parenchyma,  small  groups  of  sieve  tissue  and  medullary  rays,  the  latter  from 
1  to  3  cells  wide;  all  the  cells  in  this  zone  show  a  collenchymatous  thickening  of  the  walls 
and  contain  an  amorphous  substance  similar  to  that  found  in  cells  of  the  outer  bark; 
woody  layer  of  trachea?  with  bordered  pores,  wood-fibers  with  oblique  simple  pores, 
tracheids,  and  medullary  rays,  the  latter  being  rather  indistinct  and  resembling  the  wood- 
fibers;  tissues  of  the  central  layer  of  wood  colored  yellowish-  or  reddish-brown  on  the 
addition  of  a  drop  of  potassium  hydroxide  T.S. 

The  powder  is  yellowish-gray  to  light  yellowish-brown,  odor  penetrating,  slightly 
sternutatory;  when  examined  under  the  microscope  it  exhibits  a  mixture  of  fragments 
of  parenchyma  containing  oily  globules  and  wood-fibers  with  tracheae;  wood-fibers, 
non-lignified  and  with  oblique  simple  pores,  from  0.175  to  0.25  mm.  in  length;  tracheae 
with  simple  and  bordered  pores  and  about  0.175  mm.  in  length;  medullary  ray  cells 
somewhat  lignified  and  with  large  simple  pores. 

Extract  10  Gm.  of  powdered  Senega  by  means  of  a  Soxhlet  apparatus,  using  50  mils 
of  ether  containing  2  drops  of  hydrochloric  acid.  Continue  the  extraction  during  four 
or  five  hours  and  then  add  sufficient  ether  to  make  the  liquid  measure  50  mils.  Take 
25  mils  of  this  solution  and  evaporate  it  on  a  water  bath  to  dryness;  the  residue  weighs 
not  less  than  0.3  Gm.,  and  upon  dissolving  it  in  10  mils  of  chloroform,  transferring  the 
solution  to  a  test  tube  and  adding  5  mils  of  sulphuric  acid  to  form  an  underlying  layer, 
a  reddish-brown  color  is  produced  at  the  zone  of  contact,  and  the  sulphuric  acid  shows 
a  slightly  green  fluorescence  after  the  mixture  has  stood  for  twenty-four  hours.  Pour 
10  mils  of  the  original  ethereal  solution  into  a  beaker  containing  10  mils  of  water  and 
warm  the  mixture  on  a  water  bath  until  the  ether  has  evaporated ;  the  aqueous  solution, 
on  filtering  and  adding  a  few  drops  of  ferric  chloride  T.S.,  becomes  a  bright  pinkish  purple. 

Senega  yields  not  more  than  5  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Fluidextractum  Senega?;  Syrupus  Senegae  (from  Fluid- 
extract);  Syrupus  Scillaj  Compositus  (from  Fluidextract). 

N.  F.  Preparations. — Mistura  Pectoralis,  Stokes  (from  Fluidextract);  Syrupus 
Cimicifugae  Compositus  (from  Fluidextract). 

Senega  contains  sencgin,  C32H54018,  polygalic  acid,  fixed  oil,  pec- 
tose,  etc.  Sencgin  is  analogous  to,  if  not  identical  with,  saponin. 
Alcohol  and  water  are  good  menstrua  for  extracting  its  virtues. 
Liquid  preparations  of  senega  are  very  apt  to  gelatinize,  owing  to 
the  presence  of  pectin;  this  is  obviated  by  using  solution  of  potas- 
sium hydroxide  or  other  alkali  to  dissolve  it. 

Uses. — Senega  is  a  valuable  expectorant  and  stimulant.  Dose, 
fifteen  grains  (1  Gm.). 

QUILLAJA.   N.  F.     Quillaja 

(U.S.  P.  VIII) 

[Soap-tree  Bark] 

The  dried  bark  of  Quillaja  Saponaria  Molina  (Fam.  Rosacea),  de- 
prived of  the  periderm. 

This  South  American  bark  owes  its  activity  to  a  peculiar  principle, 
saponin,  C.VJII:,4018,  a  glucoside,  splitting  upon  heating  with  dilute 
acid  into  sapogenin  and  sugar.  Saponin  is  a  sternutatory,  white 
powder,  soluble  in  alcohol  and  hot  water;  its  aqueous  solution  froths 
when  agitated,  like  soapsuds;  it  is  found  in  several  other  drugs. 
Quillaja  also  contains  calcium  oxalate  and  calcium  sulphate. 

Official  Description. — In  flat  piecos  of  variable  lengths,  from  3  to  8  mm.  in  thickness, 
mt  in  small  chips;  outer  surface  brownish-white,  often  with  small  patches  of  cork  attached, 
otherwise  nearly  smooth;  inner  surface  yellowish-white,  nearly  smooth,  Trith  occasional 
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circular  depressions,  conical  projections  of  transverse  channels;  fracture  uneven  and 
strongly  fibrous,  the  lamina:  oblique  to  each  other. 

Odor  and  Taste. — Odor  slight;  taste  acrid. 

The  powder  is  strongly  sternutatory,  and  contains  calcium  oxalate  in  monoclinic 
pyramids  and  prisms  from  0.035  to  0.2  mm.  in  length. 

Tests  for  Identity  and  Purity. — Quillaja  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparations. — Liquor  Picis  Carbonis;  Tinctura  Quillaja:. 

Uses. — It  is  used  principally  for  cleansing  silk;  in  pharmacy  it 
is  used  as  an  emulsifying  agent,  but,  as  saponin  is  not  an  inert  sub- 
stance, it  is  unfitted  for  this  purpose.  It  is  sometimes  used  in 
medicine,  and  is  irritant,  diuretic,  and  stimulating.  Dose,  three 
grains  (0.2  Gm.). 

Unofficial  Drugs  containing  Cilucesides  or  Bitter  Principles 

Asedarach  The  bark  of  the  root  of   Melia  Azadirachta.     It  contains  a  resinous 

Asedarach  principle,  and  it  used   as  an  emetic  and  anthelmintic,  in  doses  of 

fifteen  to  thirty  grains  (1  to  2  Gm.) 
Cathartic.    Uaed  ib  the  form  of  infusion 

The  rhisome  of  C.  luteum  and  other  species.  It  contains  about  8  per 
cent,  of  the  glucoside  chamalirin 

Cardiac  stimulant,  diuretic 

The  root  of  F.  Walteri,  indigenous  to  the  United  States.  It  contains 
gantiaie  acid  and  gtntiopicrin 

The  rhiiome  of  G.  tri/oliata  and  others,  indigenous  to  the  United  States. 
It  contains  the  bitter  principle  oillenin,  resin,  tannin,  etc. 

From  G.  offlcinalia,  indigenous  to  Southern  Europe.  It  contains  a 
bitter  glucoside,  gratiolin,  etc. 

Contains  a  glucoside,  and  hederic  and  tannic  acids.  Dose,  twenty 
grains  (1.3  Gm.)  or  more,  dried  and  powdered,  given  in  the  atrophy 
of  children 

The  rhizome  of  H.  niger,  grown  in  Europe.  It  contains  a  crystalline 
glucoside,  helleborin,  C 2*11440 15 

The  leaves  of  different  species  of  Ilex,  indigenous  to  the  United  States. 
It  contains  ilixanthin,  C17II32O11,  and  ilicic  acid 

The  leaves  of  L.  paiuttre,  grown  in  North  America.  It  contains  the 
glucoside  ericolin,  CgiHjeOai;  Bieo  about  1  per  cent,  of  volatile  oil 

The  leaves  of  L.  tulgare,  indigenous  to  Southern  Europe.  It  contains 
liguatt  in,  ete. 

The  bark  of  L.  tulipifera,  found  in  the  Northern  United  States.  It 
contains  liriodendrin,  which  occurs  in  white  prisms 

Contains  a  glucoside,  lupinxn,  CaoHaaOig.  The  seeds  are  used  as 
an  anthelmintic,  diuretic,  and  emmenagogue 

It  contains  a  resinous  substance  called  megarrhititin,  and  a  glucoside 
called  megarrhin,  possessing  mydriatic  properties 

The  root  of  P.  quinque/olium,  found  in  North  America.  It  contains 
panaquilon,  CjaHaaOa 

A  neutral  principle  obtained  from  the  seed  of  Anamirta  paniculate* 
Colebrook  (Fam.  Meniaparmacea).  Odorless,  bitter,  colorless 
crystals,  or  a  micro-crystalline  powder,  used  as  a  tonic  and  anti- 
spasmodic, in  doses  of  one-sixtieth  grain  (0.001  Gm.).  Very  poison- 
ous in  large  doses 

Narcotic,  anodyne.  Dose  of  fiuideztract  is  a  fluidrachm  (4  mils),  to 
be  increased  carefully 

The  bark  of  Prinoa  terticillatus.  It  contains  a  bitter  principle.  It  is  a 
tonic,  astringent,  and  alterative 

The  fresh  leaves  of  Rhus  radicant  Linn6.  Fam.  Anacardiacea.  It 
contains  toxicodendric  acid,  fixed  oil,  etc.  It  is  toxic,  irritant,  and 
rubefacient.     Dose,  five  grains  (0.32  Gm.) 

The  leaves  of  R.  gravcolens,  which  grows  in  Southern  Europe.  It 
contains  a  volatile  oil  and  rutin,  CasHasOis,  which  occurs  in  needle- 
shaped  crystals.  Emmenagogue.  Dose,  fifteen  to  thirtv  grains 
(1  to  2  Gm.),  two  or  three  times  a  day,  preferably  given  in  infusion 

A  simple  bitter.  Dose,  a  drachm  (4  Gm.),  given  in  the  form  of  fluid 
extract  or  decoction 

The  bark  of  Salix  alba,  and  of  other  species  of  Salix.  It  contains  a 
glucoside,  aalicin  (CiaHigO?) 

Contains  a  glucoside,  saponin 

The  bark  of  the  root  of  S.  offiexnalia,  grown  in  South  America.  It 
contains  a  bitter  principle,  a  volatile  oil,  etc.  Tonic.  Dose,  from 
twenty  to  sixty  grains  (1.3  to  4  Gm.),  best  given  in  infusion 

From  Toxua  baccata,  grown  in  Asia.  It  contains  volatile  oil,  taxina 
etc. 

From  Zea  Mays.  It  contains  a  principle  analogous  to  sclerotic  acid. 
Used  as  a  parturient.    Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.)      •  •( 

The  flowering  herb  of  Viola  tricolor.  It  contains  a  bitter  principle, 
salicylio  acid,  etc.  It  is  expectorant  and  alterative,  in  doses  of 
fifteen  to  forty  grains  (1  to  2.6  Gm.) 


Cassia  Marilandica 

American  Senna 
Chamaslirium 

Starwort 
Coronilla  Scorpioides 
Frasera 

American  Columbo 
Gillenia 

Gillenia 
Gratiola 

Hedge  Hyssop 
Hedera  Helix 

Ivy 

Helleborus 

Black  Hellebore 
Ilex 

Holly 
Ledum 

Marsh^Tea 
Ligustrum 

Privet 
Liriodendron 

Tulip  Tree  Bark 
Lupinus  Albus 

Lupin 
Megarrhiea  Californica 

(Man  Root) 
Panax 

Ginseng 
Picrotoxinum, 

C80H84Ol3 

Picro  toxin. 
U.  8.  P.  1890 

Piscidia  Erythrina 

Jamaica  Dogwood 
Prinos 

Black  Alder 
Rhus  Toxicodendron 

Poison  Ivy. 
U.  S.  P.  1890 
Ruta 

Rue 


Sabbatia 

American  Centaury 
Salix 

Willow 
Saponaria  Officinalis 

Soapwort 

Bouncing  Bet 
Simaruba 

Simaruba 

Taxus 
Yew 

Ustilago 

Corn  Smut 
Viola  Tricolor 

Pansy 
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Drugs  containing  Cathartic  Principles,  and  their  Preparations 

SENNA.  U.S.     Senna 
[Senn.] 

The  dried  leaflets  of  Cassia  acutifolia  Delile,  known  in  commerce 
as  Alexandria  Senna,  or  of  Cassia  angustifolia  Vahl,  known  in  com- 
merce as  India  Senna  (Fam.  Leguminosce) ,  without  the  presence  or 
admixture  of  more  than  10  per  cent,  of  stem  tissues,  pods,  seeds,  and 
other  impurities. 

Alexandria  Senna. — Official  Description. — Usually  unbroken,  occasionally  in  frag- 
ments, leaflets  inequilaterally  lanceolate  or  lance-ovate,  from  2  to  3.5  cm  in  length 
and  from  6  to  10  mm.  in  breadth,  having  extremely  short  stout  petiolules;  acutely  cuspi- 
date, entire,  subcoriaceous,  brittle,  pale  green  or  grayish-green,  sparsely  and  obscurely 
hairy,  especially  beneath  the  hairs  appressed. 

Test  for  Identity. — Pods  few,  broadly  elliptical,  somewhat  reniform — dark  green,  thin 
and  membranous. 

India  Senna. — Official  Description. — Leaflets  usually  unbroken,  from  2  to  5  cm.  in 
length  and  from  6  to  14  mm.  in  breadth,  usually  more  abruptly  pointed  than  those  of 
Alexandria  Senna,  yellowish-green  and  smooth  above,  paler  beneath. 

Odor  and  Taste. — Odor  and  taste  closely  resembling  Alexandria  Senna. 

Tests  for  Identity  and  Purity. — Pods  few,  elliptical,  more  or  less  reniform  and  from  4 
to  5  cm.  in  length. 

Powdered  Alexandria  Senna  is  light  green;  when  examined  under  the  microscope 
it  exhibits  non-glandular  hairs,  1-celled,  conical,  often  curved,  from  0.1  to  0.35  mm.  in 
length,  walls  thick  and  papillose;  calcium  oxalate  in  rosette  aggregates,  from  0.009  to 
0.01  mm.  in  diameter,  and  in  4-  to  6-sided  prisms,  about  0.015  mm.  in  length,  usually 
in  crystal  fibers;  stomata  broadly  elliptical,  about  0.O2  mm.  in  long  diameter.  In  India 
Senna  the  powder  is  slightly  darker  green  than  that  of  Alexandria  Senna  and  the  hairs 
are  similar  but  relatively  fewer. 

Mix  0.5  Gm.  of  powdered  Senna  with  10  mils  of  an  alcoholic  solution  of  potassium  hy- 
droxide (1  in  10;,  boil  the  mixture  for  about  two  minutes,  dilute  it  with  10  mils  of  water 
and  filter.  Now  acidify  the  filtrate  with  hydrochloric  acid,  shake  it  with  ether;  remove 
the  ethereal  layer  and  shake  it  with  5  mils  of  ammonia  water;  the  latter  is  colored 
pinkish-red  or  bluish-red. 

Senna  yields  not  more  than  12  per  cent,  of  ash.  The  yield  of  ash  insoluble  in  hydro- 
chloric acid  is  not  more  than  3  per  cent,  of  the  Senna  taken. 

U.  S.  P.  Preparations. — Fluidextractum  Scnnsc;  Infusum  Sennae  Compositum; 
Pulvis  Glycyrrhizaj  Compositus;  Syrupus  Sarsaparillae  Compositus  (from  Fluid- 
extract);  Syrupus  Senna;  (from  Fluidextract). 

N.  F.  Preparations. — Confectio  Senna*;  Elixir  Cascara?  Sagradaj  Compositum 
(from  Fluidextract);  Elixir  Cathartics  Compositum  (from  Fluidextract);  Species 
Laxativa?;  Syrupus  Ficorum  Compositus;  Syrupus  Senna)  Aromaticus;  Syrupus 
Senna;  Compositus. 

Senna,  according  to  Tschirch,  contains  a nthroglucosemiin,  emodin, 
chrysophanic  acid,  isoemodin,  glucosennin,  sennanigrin,  and  senna- 
rhamnetin.  Bmodirj  and  chrysophanic  acids  are  oxymethylanthra- 
qninones  upon  which  the  cathartic  action  is  believed  to  depend.  C'a- 
thartic  acid  waa  formerly  believed  to  be  the  chief  purgative  prin- 
ciple. When  sriiiui  leaves  are  macerated  in  strong  alcohol,  the 
principles  which  produce  griping  and  give  odor  and  taste  are  dis- 
solved, while  the  purgative  properties  are  unaffected.  Water  and 
diluted  alcohol  are  good  solvents  i'«>i-  its  virtues.  It  is  an  important 
ingredient  in  the  compound  powder  of  glycyrrhiza. 

Uses.-  Senna  is  purgative  and  cathartic.  The  dose  is  one  to  four 
drachms  (4  to  10  Gm,),  when  given  in  infusion. 
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RHEUM.  U.S.  Rhubarb 
The  rhizomes  and  roots  of  Rheum  officinale  Baillon,  Rheum  pal- 
matum  Linne,  and  the  var.  tanguticum  Maximowicz  (Fam.  L'ohj- 
gonacece),  and  probably  other  species  of  Rlieum  grown  in  China  and 
Thibet,  deprived  of  most  of  the  bark  tissues  and  carefully  dried. 
Preserve  Rhubarb  in  tightly-closed  containers,  adding  a  few  drops 
of  chloroform  or  carbon  tetrachloride,  from  time  to  time,  to  prevent 
attack  by  insects. 

Official  Description. — In  sub-cyindrical,  barrel-shaped,  or  conical  pieces  known  in 
commerce  as  "rounds,"  or  in  plano-convex  pieces  known  in  commerce  as  "flats,"  or  in 
irregularly  formed  pieces,  frequently  with  perforations.  It  is  hard  and  moderately  heavy, 
attaining  a  length  of  17  cm.  and  a  diameter  of  10  cm.,  often  cut  in  pieces  of  variable  form 
and  size;  outer  surfaces  yellowish-brown,  mottled,  with  alternating,  longitudinal  striae 
of  grayish-white  parenchyma  and  reddish  or  brownish  medullary  rays;  small  stellate 
groups  of  fibro-vascular  tissue  and  occasionally  reddish-brown  cork  patches,  smooth  and 
sometimes  covered  with  a  bright,  brownish-yellow  powder;  fracture  uneven  and  granular, 
presenting  a  characteristic  mottled  appearance. 

Odor  and  Taste. — Odor  aromatic,  characteristic;  taste  characteristic,  slightly  bitter 
and  astringent,  gritty  when  chewed  and   tingeing  the  saliva  yellow. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Rhubarb  show 
numerous  thin-walled  parenchymatous  cells  containing  either  a  large  number  of  starch 
grains  or  a  single  large  rosette  aggregate  of  calcium  oxalate;  scattered  among  the  paren- 
chyma are  stellate  groups  of  compound  fibro-vascular  bundles,  the  latter  composed  of 
narrow  medullary  rays  separating  the  wedges,  having  large  tracheae  in  the  outer  part  and 
separated  by  a  prominent  cambium  from  an  internal  phloem  or  sieve;  among  the  grayish- 
white  parenchyma  of  the  inner  bark  occur  narrow,  yellowish-brown,  irregular  medullary 
rays. 

Not  more  than  15  per  cent,  of  the  drug  should  show  a  hollow  or  dark  central  area. 

The  powder  is  bright  orange-yellow  to  yellowish-brown;  becoming  red  with  alkalies; 
when  examined  under  the  microscope  it  exhibits  calcium  oxalate  in  rosette  aggregates, 
mostly  from  0.05  to  0.1  mm.  in  diameter,  occasionally  attaining  a  diameter  of  0.15  mm.; 
starch  grains  numerous,  somewhat  spherical,  single  or  2-  to  4-compound,  each  with  a 
single  cleft,  from  0.002  to  0.02  mm.  in  diameter;  tracheal  fragments  few,  mostly  re- 
ticulate, occasionally  spiral. 

Boil  0.1  Gm.  of  powdered  Rhubarb  with  10  mils  of  an  aqueous  solution  of  potassium 
hydroxide  (1  in  100);  allow  it  to  cool,  filter,  acidulate  the  filtrate  with  hydrochloric 
acid  and  shake  it  with  10  mils  of  ether;  on  standing,  the  ethereal  layer  is  colored  yellow. 
Shake  this  ethereal  solution  with  5  mils  of  ammonia  water;  the  latter  is  colored  cherry- 
red  (presence  of  emodin)  and  the  ethereal  layer  remains  yellow  (presence  of  chrysophanic 
acid) . 

Rhubarb,  when rexhausted  with  diluted  alcohol,  yields  not  less  than  30  per  cent,  of 
dry  extract. 

Rhubarb  yields  not  more  than  13  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Rhei;  Fluidextractum  Rhei;  Pilulse  Rhei 
Compositae;  Pulvis  Rhei  Compositus;  Syrupus  Rhei  (from  Fluidextract);  Syrupus 
Rhei  Aromaticus  (from  Aromatic  Tincture);  Tinctura  Rhei;  Tinctura  Rhei  Aro- 
matica. 

N.  F.  Preparations. — Elixir  Catharticum  Compositum  (from  Fluidextract); 
Fluidglyceratum  Rhei;  Mistura  Opii  et  Rhei  Composita  (from  Tincture);  Mistura 
Rhei  Alkalina  (from  Fluidextract);  Mistura  Rhei  Composita  (from  Fluidextract); 
Pilulae  Antiperiodica:;  PiluUe  Antiperiodica;  sine  Aloe;  Pilulac  Rhei;  Pulvis  Rhei  et 
Magnesia?  Anisatus;  Syrupus  Senna?  Aromaticus;  Syrupus  Senna?  Compositus  (from 
Fluidextract);  Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe;  Tinctura 
Rhei  Aquosa;  Tinctura  Rhei  Dulcis;  Tinctura  Rhei  et  Gcntianae;  Tinctura  Zedoaria? 
Amara;  Vinum  Rhei  Compositum  (from  Fluidextract). 

Rhubarb  contains  chrysophanic  acid,  or  dioxymethylanthraquinone, 
Cir,H80,(OH)2 ;  emodin,  or  trioxynuthylanthraquinone,  C,BHT0, 
(OH)3;  rhein,  or  tetraoxymethylanthraquinone,  C1BH10Oe;  rhabar- 
teron,  Cir,H10O5;  and  the  resins,  erythroretin,  phaoreHn,  and  aporetin. 
The  astringent  properties  of  rhubarb  are  due  to  rheotannic  acid, 
C26H26014 ;  calcium  oxalate  is  also  present. 

Uses. — The  therapeutical  properties  of  rhubarb  depend  upon  the 
valuable  natural  combination  of  its  cathartic  and  astringent  constitu- 
ents.   It  is  given  in  doses  of  ten  to  twenty  grains  (0.65  to  1.3  Gm.). 
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CHRYSAROBINUM.  U.S.     Chrysarobin 
[Chrysarob.] 

A  mixture  of  neutral  principles  extracted  from  Goa  powder,  a 
substance  found  deposited  in  the  wood  of  Vouacapoua  Araroba 
(Aguiar)  Druce  (Fam.  Leguminosa) .  Preserve  it  in  well-closed 
containers,  protected  from  light. 

Official  Description. — A  brownish  to  orange-yellow,  micro-crystalline  powder. 

Odor  and  Taste. — Tasteless,  odorless,  and  irritating  to  the  mucous  membrane. 

Solubility. — One  Gm.  of  Chrysarobin  dissolves  in  385  mils  of  alcohol,  12.5  mils  of 
chloroform,  16  mils  of  ether,  30  mils  of  benzene  and  in  180  mils  of  carbon  disulphide  at 
25°  C.  (77°  F.),  very  slightly  soluble  in  water,  and  in  boiling  water;  it  dissolves  in  solu- 
tions of  the  fixed  alkali  hydroxides,  producing  a  red  liquid. 

Tests  for  Identity  and  Purity. — It  dissolves  in  sulphuric  acid,  producing  a  deep  red 
solution.    On  pouring  this  liquid  into  water,  Chrysarobin  is  deposited  unchanged. 

Incinerate  about  0.5  Gm.  of  Chrysarobin;  not  more  than  0.25  per  cent,  of  ash  remains. 

Mix  about  0.001  Gm.  of  Chrysarobin  with  2  drops  of  fuming  nitric  acid;  a  red  mixture 
is  produced,  which  turns  violet-red  on  the  addition  of  a  few  drops  of  ammonia  water 
(distinction  from  chrysophanic  acid,  which  produces  a  yellow  liquid). 

Chrysophanic  Acid. — Boil  about  0.1  Gm.  of  Chrysarobin  with  20  mils  of  distilled 
water  and  filter;  the  filtrate  is  neutral  to  litmus  and  is  not  changed  in  color  by  a  few 
drops  of  ferric  chloride  T.S. 

U.  S.  P.  Preparation. — Unguentum  Chrysarobini. 

Uses. — Chrysarobin  has  been  largely  used  in  certain  skin  diseases, 
notably  psoriasis.  It  has  fallen  into  disuse  mainly  on  account  of  the 
almost  indelible  stain  produced  upon  the  skin  and  clothing  when  it  is 
employed.  Internally,  chrysarobin  is  cathartic,  in  the  dose  of  one- 
half  grain  (0.032  Gm.). 


CAMBOGIA.  U.S.     Gamboge 
[Cambog. — Pipe  Gamboge] 

A  gum-resin  obtained  from  Garcinia  nariburii  Hooker  Alius  (Fam. 
Guttifcrce) . 

Official  Description. — In  hard,  brittle,  cylindrical  pieces,  usually  hollow  in  the  center, 
from  2  to  5  cm.  in  diameter,  from  10  to  20  cm.  in  length,  externally  grayish-orange- 
brown,  longitudinally  striate;  fracture  conchoidal,  smooth,  orange-red. 

Odor  and  Taste. — Odorless;  taste  very  acrid. 

Tests  for  Identity  and  Purity. — When  rubbed  with  water  it  yields  a  yellow  emulsion 
which  becomes  darker  and  almost  transparent  upon  the  addition  of  ammonia  water. 
The  emulsion  turns  green  upon  the  addition  of  iodine  T.S.  (starch). 

The  powder  is  bright  yellow,  containing  few  or  no  starch  grains.  When  mounted  in 
hydrated  chloral  T.S.  and  examined  under  the  microscope,  the  particles,  for  the  most 
part,  slowly  dissolve,  leaving  scattered  fragments  of  vegetable  tissues. 

Not  less  than  65  per  cent,  of  Gamboge  is  soluble  in  alcohol. 

Gamboge  yields  not  more  than  2  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Piluhc  Cathartics  Compositac. 

Gamboge  contains  about  7.r>  per  cent,  of  resin  called  gamhogic  acid, 
which  is  dissolved  by  alkaline  solutions,  producing  a  red  color;  20 
per  cent,  of  gum  is  present,  and  this  enables  gamboge  to  be  emulsified 
like  the  other  gum  resins. 

Uses. — Tt  is  a  powerful  hydraprogue  cathartic,  and  is  generally 
used  in  combination  with  other  substances,  which  modify  its  action. 
Dose,  one-half  to  three  grains  (0.03  to  0.2  Gm.). 
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JALAPA.  U.S.    Jalap 
[Jalap.] 

The  dried  tuberous  root  of  Exogonium  Purga  (Wenderoth)  Ben- 
tham  (Fam.  Convolvulacece),  yielding  not  less  than  7  per  cent,  of  the 
total  resins  of  Jalap. 

Official  Description. — Fusiform,  irregularly  ovoid  or  pyriform,  upper  end  more  or 
less  rounded,  lower  end  slightly  tapering,  the  large  roots  often  incised  or  cut  into  pieces; 
from  4  to  15  cm.  in  length  and  from  12  to  60  mm.  in  diameter;  externally  dark  brown, 
longitudinally  wrinkled  or  furrowed  and  with  numerous  lenticels;  hard,  compact,  not 
fibrous;  when  broken,  internally  dark  brown,  mealy  or  waxy,  bark  from  1  to  2  mm.  in 
thickness,  outer  bundlss  separated  from  the  outer  cortical  layer  by  a  distinct,  brown 
cambium    zone. 

Odor  and  Taste. — Odor  slight  but  distinctive,  smoky;  taste  somewhat  sweet  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  light  brown;  starch  grains  numerous, 
single  or  2-  to  3-compound,  and  more  or  less  swollen,  ellipsoidal  or  ovoid  with  concentric 
or  excentral  lamella  and  radiating  clefts  or  fissures,  from  0.003  to  0.035  mm.  in  diameter; 
calcium  oxalate  in  rosette  aggregates  from  0.01  to  0.035  mm.  in  diameter;  tracheae  short, 
wide,  with  simple  or  bordered  pores;  lacticiferous  vessels  with  yellowish-brown,  resinoua 
masses. 

Jalap  yields  not  more  than  6.5  per  cent,  of  ash. 

Assay. — Pack  10  Gm.  of  Jalap,  in  No.  60  powder,  in  a  cylindrical  percolator  and 
extract  it  with  alcohol  until  the  percolate  measures  100  mils.  Transfer  20  mils  of  the 
percolate  to  a  separator,  add  20  mils  of  chloroform,  mix  the  liquids,  then  add  20  mils  of 
distilled  water  and  shake  the  mixture  thoroughly.  When  the  liquids  have  completely 
separated,  draw  off  the  chloroform  into  a  tared  beaker,  wash  the  contents  of  the  separator 
by  rotating  with  5  mils  of  chloroform  and  draw  it  off  into  the  beaker.  Evaporate  the 
chloroform  solution  on  a  water  bath,  add  about  2  mils  of  alcohol,  again  evaporate,  and 
then  dry  the  residue  to  constant  weight  at  100°  C.  (212°F.).  The  weight  will  be  the 
amount  of  total  resins  from  2  Gm.  of  Jalap. 

U.  S.  P.  Preparations. — Pulvis  Jalapae  Compositus;  Resina  Jalapae. 

N.  F.  Preparations. — Extractum  Jalapae;  Fluidextractum  Jalapae,  Pilulae  ad 
Prandium  (Cole's);  Piluke  Catharticae Vegetabiles  (from  Resin) ;  Pulvis  Hydrargyri 
Chloridi  Mitis  et  Jalapae;  Syrupus  Sennae  Aromaticus;  Tinctura  Jalapae;  Tinctura 
Jalapae  Compositae. 

Jalap  contains  from  8  to  16  per  cent,  of  resin,  the  greater  part  of 
which  is  convolvulin,  or  jalapurgin,  C62H10OO32,  a  glucoside  insoluble 
in  ether;  there  are  also  present  gum,  sugar,  starch,  etc.  The  value  of 
jalap  depends  exclusively  upon  the  amount  of  convolvulin  present, 
and  the  U.  S.  Pharmacopoeia  gives  an  assay  for  the  resins. 

Uses. — Jalap  is  an  esteemed  cathartic,  and  is  generally  used  in 
combination  with  substances  having  similar  properties.  Dose,  ten  to 
twenty  grains  (0.65  to  1.3  Gm.). 


SCAMMONI/E  RADIX.  U.  S.     Scammony  Root 
[Scam.   Rad.] 

The  dried  root  of  Convolvulus  Scammonia  Linne  (Fam.  Convol- 
vulacece), yielding  not  less  than  8  per  cent,  of  the  total  resins  of 
Scammony  Root. 

Official  Description. — Cylindrical  or  somewhat  tapering,  from  10  to  25  cm.  in  length 
and  from  1  to  4.5  cm.  in  thickness;  externally  grayish-  to  reddish-brown;  usually  distinctly 
twisted,  deeply  longitudinally  furrowed,  marked  by  distinct  root-scars,  otherwise  nearly 
smooth  except  for  the  lenticels  and  abraded  cork,  the  upper  portion  terminated  usually 
by  a  number  of  short  stem  branches;  hard  and  heavy;  fracture  tough,  irregular  with 
projecting  wood-fibers;  internally  somewhat  mottled,  showing  yellowish;  porous  wood- 
wedges  separated  by  whitish  parenchyma  containing  starch  ami  resin;  bars  thin. 

Odor  and  Taste. — Odor  slight,  resembling  that  of  jalap;  taste  very  slightly  sweet, 
becoming  slightly  acrid. 
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Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  Scammony  Root 
show  a  corky  layer  consisting  of  from  2  to  10  rows  of  cells,  with  thin,  yellowish-brown, 
lignihed  walls;  an  outer  cortex  with  numerous  stone  cells  occurring  singly  or  in  small 
groups,  the  walls  being  moderately  thick,  porous  and  not  strongly  lignihed;  parenchyma 
with  numerous  starch  grains  and  monoclinic  prisms  of  calcium  oxalate;  hbro-vascular 
bundles  numerous,  circular  or  elliptical  with  a  well-developed  wood  consisting  of  large 
trachea?  surrounded  by  slightly  lignihed  wood-fibers;  phloem  or  sieve  prominent  in  which 
are  included  large  resin  ducts;  the  parenchyma,  both  in  and  surrounding  the  bundles, 
more  or  less  collapsed  and  containing  either  starch  or  calcium  oxalate  crystals. 

The  powder  is  light  grayish-brow-n;  when  examined  under  the  microscope  it  exhibits 
starch  grains  from  0.003  to  0.018  mm.  in  diameter,  mostly  single,  occasionally  2-  to  4- 
compound,  the  grains  showing  occasionally  a  central  cleft;  calcium  oxalate  crystals 
numerous,  in  monoclinic  prisms  from  0.01  to  0.045  mm.  in  length;  fragments  of  leptomes 
or  sieve  with  accompanying  yellowish-brown  resin  cells;  tracheae  mostly  with  reticulate 
thickenings  and  simple  or  bordered  pores  and  associated  with  short  wood-fibers  having 
prominent  oblique  pores;  stone  cells  of  variable  shape  and  varying  from  0.04  to  0.11  mm. 
in  length,  the  walls  being  from  0.006  to  0.012  mm.  in  thickness,  slightly  lignified  and 
traversed  with  prominent,  often  branching  pores;  lignified  cork  cells  relatively  few. 

Assay. — Proceed  as  directed  under  Jalapa,  using  10  Gm.  of  Scammony  Root  in  No. 
60  powder. 

U.  S.  P.  Preparations. — Extractum  Colocynthidis  Compositum  (from  Resin); 
Resina  Scamrnonise. 

N.  F.  Preparations. — Piluke  Aloes,  Hydrargyri  et  Scammonii  Composita  (from 
Resin);  Piluke  Colocynthidis  Composita:  (from  Resin);  Piluke  Colocynthidis  et 
Hyoscyami  (from  Resin);  Tinctura  Jalapa;  Composita  (from  Resin). 

Scammony  root  contains  from  8  to  9  per  cent,  of  a  resin  having 
cathartic  properties,  called  scammonin,  or  orizdbin,  C34H5GO10;  this 
is  identical  with  the  jalapin  obtained  from  Iponwea  orizabensis  (see 
U.  S.  Dispensatory,  20th  edition). 

Uses. — Scammony  is  a  hydragogue  cathartic;  it  is  usually  com- 
bined with  other  purgatives.  Dose,  four  to  ten  grains  (0.25  to  0.65 
Gm.). 

PODOPHYLLUM.  U.S.     Podophyllum 
[Podoph. — Mandrake     May  Apple  Rhizome] 

The  dried  rhizome  and  roots  of  Podophyllum  peltatum  Linne 
(Fam.  Berberidacece) ,  yielding  not  less  than  3  per  cent,  of  resin. 

Official  Description. — Rhizome  horizontal,  nearly  cylindrical,  jointed,  compressed  on 
the  upper  and  lower  surfaces,  sometimes  branched;  in  pieces  from  3  to  20  cm.  in  length, 
the  internodes  from  2  to  9  mm.  in  diameter;  externally  dark  brown,  longitudinally, 
wrinkled  or  nearly  smooth  with  irregular,  somewhat  V-shaped  scars  of  scale  leaves, 
in  uli-  annulate,  upper  portion  marked  with  large,  circular,  depressed  stem-scars  and  some- 
times with  buds  or  stem-bases;  at  or  near  the  nodes  on  the  lower  portion  occur  numerous 
root-scars  or  roots  from  2  to  7  cm.  in  length  and  about  2  mm.  in  thickness;  fracture 
short;  internally,  bark  light  brown,  wood  with  small  yellowish,  vascular  bundles,  pith 
lane  and   white. 

Odor  and  Taste. — Odor  slight;  taste  sweetish,  disagreeably  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  a  transverse  section  of  the 
rhizome  of  Podophyllum  shows  an  outer  layer  of  one  or  two  rows  of  reddish-brown  cells; 
parenchyma  of  cortex  and  pith  with  numerous  single,  spherical,  polygonal,  or  2-  to  8- 
rompoiind   starch  grains,   or   rosette  aggregates  of  calcium   oxalate;   vascular  bundles 

from  2 1  to  34,  arranged  in  a  circle  between  cortex  and  pith. 

The  powder  is  litrht  brown,  with  a  pronounced  and  characteristic  odor;  starch  grains 
numerous,  spherical,  polygonal  or  2-  to  6-oompound,  the  individual  grains  from  0.003 
to  0.015  mm.  in  diameter!  calcium  oxalate  crystals  few,  in  rosette  aggregates  from  0.06 
tn  0.08  mm.  in  diameter  and  occasionally  in  rhaphides  from  0.03  to  0709  mm.  in  length; 

trachea  With  simple  puns  ur  reticulate  thickenings;  fragments  of  starch-bearing  paren- 
chyma and   reddi-h-brown  cork  cells. 

Podophyllum  yields  not  more  than  3  per  cent,  of  ash. 

Assay. — Proceed  as  directed  for  the  preparation  of  Resina  PodophvUi  (see  page  f>44), 

using  10  Qm.  of  Podophyllum  in  No.  00  powder.     It  shows  uol  less  than  .'I  per  cent,  of 

U.  S.  P.  Preparations.-    Fltudextractum  Podophylli;  Resina  PodophyllL 
N.  P.  Preparations.     Extractum  Podophylli;  Piluhs  Aloes  el  Podophylli  Com- 
posita; (from  Resin);  Pilula  Aloes,  Bydrargyri  el  Podophylli  (.from  Resin);  Piluls 
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Aloini  Compositae  (from  Resin);  Piluke  Cathartica?  Vegetabilcs  (from  Resin); 
Pilulse  Colocynthidis  et  Podophylli  (from  Resin);  Pilula;  Laxativa?  Post  Partum 
(from  Resin). 

Podophyllum  contains  picropodophyllin,  podoplnjllotoxin,  and 
podophyllinic  acid.  The  resinous  substances  extracted  from  the  pow- 
dered rhizome  with  alcohol  contain  the  purgative  principles. 

Uses. — It  is  cholagogue  and  cathartic,  in  doses  of  eight  to  twenty 
grains  (0.5  to  1.3  Gm.). 


CASCARA  SAGRADA.   U.  S.     Cascara  Sagrada 
[Case.   Sagr. — Rhamnus  Purshiana,  U.  S.  P.  VIII] 

The  dried  bark  of  the  trunk  and  branches  of  Rhamnus  Purshiana 
De  Candolle  (Fam.  Rhamnacew) . 

Official  Description. — Usually  in  flattened  or  transversely  curved  pieces,  occasionally 
in  quills;  bark  from  1  to  6  mm.  in  thickness;  outer  surface  dark  brown  or  brownish  red, 
longitudinally  ridged,  often  nearly  covered  with  grayish  or  whitish  lichens,  bearing  small 
blackish  apothecia,  sometimes  with  numerous  lenticels,  and  occasionally  with  mosses; 
inner  surface  light  yellow,  light  brown,  or  reddish-brown,  longitudinally  striate,  turning 
red  when  moistened  with  solutions  of  the  alkalies;  fracture  short,  with  projections  of 
bast-fibers  in  the  inner  bark;  in  cross-section  inner  bark  shows  diagonal  or  curved 
medullary  rays  forming  converging  groups,  the  outer  hark  showing  yellowish  groups  of 
stone  cells  which  are  especially  apparent  on  moistening  the  freshly  cut  surface  with 
phloroglucinol  T.S.  and   hydrochloric  acid. 

Odor  and  Taste. — Odor  distinct;  taste  disagreeable,  bitter,  and  slightly  acrid. 
'  •  Tests  for  Identity  and  Purity. — Under  the  microscope,  a  transverse  section  of  Cascara 
Sagrada  shows  an  outer  yellowish-brown  or  reddish-brown  corky  layer  consisting  of  10 
to  15or  morerowsof  cells;  stone  cells  in  outer  bark  in  tangontially  elongated  groupsof  20 
to  50  cells,  the  walls  being  very  thick  and  finely  lamellated;  medullary  rays  1  to  4  cells 
wide,  15  to  25  cells  deep,  the  contents  being  colored  red  upon  the  addition  of  solutions 
of  the  alkalies  to  the  sections;  bast-fibers  in  tangentially  elongated  groups  in  the  inner 
bark,  the  walls  being  thick  and  strongly  lignified;  crystal  fibers  around  the  bast-fibers 
with  individual  crystals  from  0.008  to  0.015  mm.  in  length;  parenchyma  with  spheroidal 
starch  grains  about  0.003  to  0.008  mm.  in  diameter,  or  with  calcium  oxalate  either  in 
rosette  aggregates  or  prisms  from  0.01  to  0.02  mm.  in  diameter. 

Add  O.i  Gm.  of  powdered  Cascara  Sagrada  to.10  mils  of  hot  water,  shake  the  mixture 
occasionally  until  cold,  filter  it  and  add  sufficient  water  to  make  10  mils;  on  the  addition 
of  10  mils  of  ammonia  water  to  this  liquid,  it  is  colored  an  orange  yellow. 

Macerate  0.1  Gm.  of  powdered  Cascara  Sagrada  with  10  drops  of  alcohol,  boil  the 
mixture  with  10  mils  of  water,  when  cold  filter  it  and  shake  the  filtrate  with  io  mils  of 
ether;  a  yellow  ethereal  solution  separates.  Shake  3  mils  of  this  ethereal  solution  with  3 
mils  of  ammonia  water;  the  separated  ammoniacal  solution  still  possesses,  on  diluting 
with  20  mils  of  water,  a  distinct,  yellowish-red  color. 

The  powder  is  light  brown  to  olive  brown,  showing  characteristic  elongated  groups 
of  bast-fibers  associated  with  crystal  fibers,  the  crystals  in  the  latter  being  in  the  form 
of  monoclinic  prisms  from  0.008  to  0.015  mm.  in  length;  stone  cells  in  uarge  (troupe, 
the  cells  having  thick  and  finely  porous  walls;  fragments  of  parenchyma  and  medullary 
ray  cells  colored  red  upon  the  addition  of  solutions  of  the  alkalies;  starch  grains  either 
free  or  in  parenchyma  cells,  the  individual  grains  being  somewhat  spheroidal,  from  0.003 
to  0.008  mm.  in  diameter;  calcium  oxalate  in  monoclinic  prisms  or  rosette  aggregates 
from  0.01  to  0.02  mm.  in  diameter;  occasional  fragments  of  reddish-brown  cork. 

U.  S.  P.  Preparations. — Extractum  Cascara?  Sagr  ads;  Fluidextractum  Cascara? 
Sagrada?;  Fluidextractum  Cascara?  Sagrada?  Aromaticum. 

N.  F.  Preparations. — Elixir  Cascara?  Sagrada  (from  Aromatic  Fluidextract); 
Elixir  Cascara?  Sagrada?  Compositum  (from  Aromatic  Fluidextracl  ;  Fluidglycera- 
tum  Cascara?  Sagrada?;  Fluidglyceratuni  Cascarse  Sagrada  Aromaticum;  PilukB 
Aloini,  Strychnina?  et  Belladonna?  Composita?  (from  Ebctract)]  Syrupus  Ficorum 
Compositus  (from  Aromatic  Fluidglycerate). 

This  bark  contains  a  neutral,  crystallizable  principle,  purshidrwn 

or  cascarin,  also  rhamnctin,  emodin,  and  chrifsophanic  acid,  resins, 
and  tannic,  malic,  and  oxalic  acids. 

Uses. — It  is  a  laxative.    Dose,  fifteen  grains  (1  Gm.). 
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FRANGULA.  U.S.     Frangula 
[Frang. — Buckthorn  Bark] 

The  dried  bark  of  Rhamnus  Frangula  Linne  (Fam.  Rhamnacea). 

Official  Description — In  quills  varying  in  length,  frequently  fattened  or  crushed;  from 
0.5  to  1  mm.  in  thickness;  outer  ourface  grayish-brown  or  purplish-black,  with  numer- 
ous prominent,  lighter-colored, transverse  lenticels  and  occasional  patches  of  foliaceous 
lichens  bearing  small,  blackish  apothecia;  inner  surface  smooth,  dark  brown  with 
occasional  purplish  blotches,  longitudinally  striate,  becoming  red  when  moistened 
with  solutions  of  the  alkalies;  fracture  short,  slightly  fibrous  in  the  inner  layer. 

Odor  and  Taste. — Odor  distinctive;  taste  slightly  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Frangula 
show  a  distinctly  undulate  corky  layer,  composed  of  about  12  rows  of  reddish-brown 
cells;  parenchyma  cells  of  the  primary  cortex  with  numerous  rosette  aggregates  of  calcium 
oxalate,  from  0.01  to  0.025  mm.  in  diameter;  inner  bark  with  bast-fibers  in  narrow, 
interrupted  rows,  the  groups  of  fibers  being  separated  radially  by  the  medullary  rays; 
bast-fibers  with  thick,  strongly  lignified,  yellowish  walls  and  narrow  lamina  and  each 
group  surrounded  by  a  layer  of  crystal  fibers,  the  prismatic  crystals  of  calcium  oxalate 
varying  from  0.007  to  0.015  mm.  in  diameter,  medullary  rays  one  to  two  cells  in  width, 
occasionally  three;  cells  of  the  parenchyma  and  medullary  rays  with  numerous  starch 
grains,  0.003  mm.  in  diameter. 

The  powder  is  yellowish-brown;  stone  cells  absent  (distinguishing  it  from  the  powder 
of  Cascara  Sagrada). 

Add  0.1  Gm.  of  powdered  Frangula  to  10  mils  of  hot  distilled  water,  shake  the  mixture 
occasionally  until  cold  and  filter;  on  the  addition  of  a  few  drops  of  ammonia  water,  the 
filtrate  is  colored  a  deep  red. 

Macerate  0.1  Gm.  of  powdered  Frangula  with  10  drops  of  alcohol,  boil  with  10  mils 
of  distilled  water  and  filter  when  cold.  Shake  this  filtrate  with  10  mils  of  ether;  a  yellow 
ethereal  solution  separates,  and  3  mils  of  this  ethereal  solution,  when  shaken  with  3  mils 
of  ammonia  water,  yields  an  alkaline  solution,  which,  on  being  diluted  with  20  mils 
of  distilled  water,  still  possesses  a  distinct  cherry-red  color. 

Frangula  yields  not  more  than  6  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Frangulac. 

N.  F.  Preparations. — Elixir  Catharticum  Compositum  (from  Fluidextract); 
Syrupus  Sennae  Compositus  (from  Fluidextract). 

This  bark  contains  frangulin,  C20H,000,  emodin,  frangulic  acid, 
isoemodin,  tannin,  resin,  and  other  constituents. 

Uses. — When  frangula  is  fresh,  it  is  emetic ;  when  old,  it  is  purga- 
tive, tonic,  and  diuretic.     The  dose  is  fifteen  grains  (1  Gm.). 


ALOE.  U.S.     Aloes 

The  inspissated  juice  of  the  leaves  of  Aloe  Pcrryi  Baker,  yielding 
Socotrine  Aloes;  or  Aloe  vera  Linne,  yielding  Curacao  Aloes;  or  of 
Aloe  ferox  Miller,  yielding  Cape  Aloes  (Fam.  Liliacea). 

Aloes  contains  aloin,  emodin,  a  trace  of  volatile  oil,  and  a  substance 
which  has  been  improperly  called  resin.  The  aloin  present  in  Soco- 
trine  aloes  is  socaloin,  C15Hin07.  This  may  be  distinguished  from 
nataloin  and  barbaloin  by  Ilisted's  test,  as  follows:  barbaloin  and 
nataloin  are  eolored  bright  red  by  nitric  acid;  soealoin  is  not  colored 
red.  If  nataloin  is  added  to  a  drop  of  sulphuric  acid  on  a  white 
porcelain  plate  and  a  rod  dipped  in  nitric  acid  passed  over  it,  the 
color  changes  to  blue;  with  the  other  aloins  no  blue  color  is  produced. 
According  to  Tschirch,  emodin  is  present  in  aloes  and  aloin.  A  simi- 
lar principle  is  also  found  in  Other  cathartic  drujjs,  senna,  rhubarb, 
rhamnus,  etc.  He  explains  the  cathartic  action  by  the  fact  that  the 
alkaline  secretions  of  the  upper  intestines  decompose  and  set  free 
the  emodin  (trioxyrnethylanthraquinone) ,  which  produces  peristalsis 
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and  the  cathartic  action  follows.  The  formerly  official  Purified  Aloes 
is  no  longer  required,  as  the  commercial  aloes  of  the  present  day  is 
highly  purified  and  practically  identical. 

Socotrlne  Aloes. — Official  Description. — In  yellowish-brown  to  blackish-brown 
opaque,  or  smooth  and  glistening  masses;  fractured  surface  somewhat  conchoidal; 
sometimes  soft  or  semi-liquid. 

Odor  and  Taste. — Odor  aromatic  or  saffron-like,  never  fetid  or  putrid;  taste  nauseous, 
bitter. 

Tests  for  Identity  and  Purity — Not  less  than  50  per  cent,  of  Socotrine  Aloes  is  soluble 
in  cold  water,  the  solution  being  of  a  yellowish  color. 

The  powder  is  dark  brown;  when  mounted  in  expressed  oil  of  almond  and  examined 
under  the  microscope,  it  shows  yellowish-  to  reddish-brown,  irregular  or  angular  frag- 
ments. Upon  the  addition  of  nitric  acid,  it  yields  a  yellowish-  to  reddish-brown 
solution. 

Curacao  Aloes. — Official  Description. — In  orange  to  blackish-brown,  opaque  masses; 
fractured  surface  uneven,  waxy,  somewhat  resinous. 

Odor  and  Taste. — Odor  characteristic  but  not  aromatic  as  in  Socotrine  Aloes. 

Tests  for  Identity  and  Parity. — Not  less  than  60  per  cent,  of  Curacao  Aloes  is  soluble 
in  cold  water,  the  solution  being  of  a  purplish-red  color. 

The  powder  is  deep  reddish-brown;  when  mounted  in  expressed  oil  of  almond  and 
examined  under  the  microscope,  it  shows  numerous  blackish-brown,  irregular,  more  or 
less  opaque  and  angular  fragments.  Upon  the  addition  of  nitric  acid,  it  yields  immedi- 
ately a  deep  red  liquid. 

Cap*  Aloes. — Official  Descriptloa — In  reddish-brown  or  olive-black  masses,  usually 
covered  with  a  yellowish  powder,  or  in  thin,  transparent  fragments  of  a  reddish-brown 
color;  fracture  smooth  and  glassy. 

Odor. — Odor  characteristic. 

Tests  for  Identity  and  Purity. — Not  less  than  60  per  cent,  of  Cape  Aloes  is  soluble 
in  cold  water,  the  solution  being  of  a  pale  yellow  color. 

The  powder  is  greenish-yellow,  changing  to  light  brown  on  aging;  when  mounted  in 
expressed  oil  of  almond  and  examined  under  the  microscope,  it  shows  numerous  distinctly 
angular,  bright  yellow  fragments.  Upon  the  addition  of  nitric  acid,  it  yields  a  liquid 
that  is  colored  reddish-brown,  changing  to  purplish-brown  and  finally  greenish. 

The  tests  which  follow  apply  to  Socotrine,  Curasao,  and  Cape  Aloes. 

Aloes  contains  not  more  than  10  per  cent,  of  moisture. 

Gum  and  Inorganic  Impurities. — Add  50  milsof  alcohol  to  lGm.of  Aloes,  gently  heat 
the  mixture  and  then  cool  it;  a  nearly  clear  solution  is  obtained. 

Intimately  mix  1  Gm.  of  Aloes  with  10  mils  of  hot  water  and  dilute  1  mil  of  this  mixture 
with  100  mils  of  water;  a  green  fluorescence  is  produced  upon  the  addition  of  an  aqueous 
solution  of  sodium  borate  (1  in  20).  Dilute  1  mil  of  the  original  aqueous  mixture  of  Aloes 
with  100  mils  of  water,  and  shake  it  with  10  mils  of  benzene;  Upon  separating  the  ben- 
zene solution  and  adding  to  it  5  mils  of  ammonia  water,  a  permanent  deep  rose  color  is 
produced  in  the  lower  layer. 

Aloes  yields  not  more  than  4  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Extractum  Colocynthidis  Compositum;  Pilulae  Aloes; 
Pilulae  Rhei  Compositae;  Tinctura  Aloes;  Tinctura  Benzoini  Composita. 

N.  F.  Preparations. — Extractum  Aloes;  Pilulae  ad  Prandium;  Pilulae  Aloes  et 
Asafoetidae;  Pilulae  Aloes  et  Ferri;  Pilulae  Aloes  et  Mastiches;  Pilulae  Aloes  et 
Myrrhae;  Pilulae  Aloes  et  Podophylli  Compositae;  Pilulae  Aloes,  Hydrargyri  et 
Scammonii  Compositae  (from  Tincture  of  Aloes  and  Myrrh);  Pilulae  Antiperiodicae 
(from  Extract);  Pilulae  Colocynthidis  Compositae;  Pilulae  Colocynthidis  et  Hyo- 
scyami;  Pilulae  Ferri,  Quininae,  Aloes  et  Nucis  Vomicae;  Pilulae  Laxativae  Post 
Partum;  Pulvis  Aloes  et  Canellae;  Tinctura  Aloes  et  Myrrhae;  Tinctura  Antiperi- 
odica  (from  Extract) ;  Tinctura  Zedoariae  Amara. 

Uses. — Aloes  is  used  as  a  cathartic  and  emmenagogue.  Dose, 
four  to  twenty  grains  (0.25  to  1.3  Gm.). 

ALOINUM.  U.S.     Aloin 
[Aloin.] 

A  pentoside  or  mixture  of  pentosidos  obtained  from  aloes,  varying 
in  chemical  composition,  physical  and  chemical  properties  according 
to  the  source.  Preserve  it  in  well-closed  containers,  protected  from 
light. 
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Aloin  is  usually  made  by  dissolving  1  part  of  Curagao  or  Barba- 
does  Aloes  in  10  parts  of  boiling  water  acidulated  with  hydrochloric 
acid,  and,  after  cooling,  the  liquid  is  decanted  from  the  resinous 
matter,  evaporated  to  about  2  parts,  and  set  aside  two  weeks  for 
crystals  to  form.  The  crystals  are  washed  with  acetic  ether  and 
dried.  Socaloin  and  nataloin  are  not  often  found  in  commerce,  as  the 
aloes  from  which  they  would  be  prepared  are  both  scarce  and  the 
products  would  be  expensive. 

Official  Description. — Aloin  occurs  as  a  micro-crystalline  powder  or  in  minute  acic- 
ular  crystals  from  lemon-yellow  to  dark-yellow  in  color.  It  becomes  darker  on  expo- 
sure to  light  and  air. 

Odor, Taste,  and  Reaction. — Odorless  or  possessing  a  slight  odor  of  aloes  and  an  intensely 
bitter  taste.  A  saturated  aqueous  solution  of  Aloin  is  neutral  or  not  more  than  faintly 
acid  to  litmus. 

Solubility. — It  varies  in  solubility  with  its  composition.  It  is  soluble  in  water,  alcohol 
or  acetone;  slightly  soluble  in  ether. 

Tests  for  Identity  and  Purity. — Aloin  is  soluble  in  ammonia  water  and  alkali  hydrox- 
ide solutions,  forming  red  solutions  (or  yellow  solutions  that  soon  'become  red)  which 
exhibit  a  green  fluorescence. 

When  added  to  alkaline  solutions,  Aloin  is  rapidly  decomposed;  when  mixed  with 
acid  solutions  decomposition  is  slower.  A  drop  of  ferric  chloride  T.S.  added  to  an  al- 
coholic solution  of  Aloin  produces  a  brownish-green  color. 

The  color  of  a  saturated  aqueous  solution  of  Aloin  is  yellow,  but  changes  to  brown 
on  standing. 

Incinerate  about  0.5  Gm.  of  Aloin;  not  more  than  0.5  per  cent,  of  ash  remains. 

Emodin. — Shake  about  1  Gm.  of  Aloin  with  10  mils  of  benzene  for  one  minute  and 
filter;  the  filtrate  imparts  not  more  than  a  faint,  pink  color  to  an  equal  volume  of  dilute 
ammonia  water  (5  per  cent.)  when  shaken  with  it. 

Dissolve  about  1  Gm.  of  Aloin  in  120  mils  of  distilled  water,  collect  the  insoluble 
residue,  if  any,  on  a  filter  tared  after  it  has  been  dried  at  100°  C  (212°  F.)  and  wash 
the  residue  with  25  mils  of  distilled  water.  This  residue,  when  dried  at  100°  C. 
(212° F.),  does  not  exceed  1.5  per  cent. 

N.  F.  Preparations. — Pilulse  Aloini  Composite;  Pilulae  Aloini,  Strychninae  et 
Belladonna;;  Pilulae  Aloini,  Strychninse  et  Belladonna;  Composite?;  Pilulse  Laxatives 
Composita;. 

Uses. — Aloin  is  used  as  a  cathartic,  in  doses  of  two  grains  (0.13 
Gm.).  The  laxative  dose  is  one-quarter  to  one  grain  (0.015  to  0.065 
Gm.). 

COLOCYNTHIS.  U.S.     Colocynth 
[Colocyn. — Colocynth  Pulp        Bittek  Apple        Colocynth  Apple] 

The  dried  pulp  of  the  fruit  of  Citrulhts  Colocynthis  (Linne) 
Schrader  (Fam.  Cucurbit  accw) ,  without  the  presence  or  admixture 
of  more  than  5  per  cent,  of  seeds  or  more  than  2  per  cent,  of 
epicarp. 

Official  Description. — Fruits,  before  the  removal  of  the  seeds,  nearly  globular, 
from  4  to  7  em.  in  diameter,  usually  more  or  less  crushed  and  in  broken  pieces  with  occa- 
sional patches  of  the  marly  smooth  epicarp;  yellowish-white  or  brownish;  light,  spongy; 
separable  longitudinally  when  entire  into  three  carpels,  each  containing,  near  the  outer 
surface,  the  ovoid,  compressed,  yellowish  seeds. 

Odor  and  Taste. — Odor  slight;  taste  intensely  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-white  or  buff,  consisting 
chiefly  of  fragments  of  parenchyma  cells  and  an  occasional  fragment  with  tracheae; 

very  few  lignified   tissues  of  the  seed-coat,  showing  the  characteristic  stone  cells  which 

are  Dearly  isodiametric,  irregular,  with  either  straight  or  undulate  wails  thai  are  strongly 
lignified  and  possess  simple  pores;  globules  of  fixed  oil  ami  aleurone  grains  very  few. 
powdered  Colocynth  must  !"•  mads  from  oolocyntb  pulp  containing  not  mure  than  5 

per  cent,  of  seeds  ami.  upon  extraction  with  purified  petroleum  benz.in,  yields  not  more 
than  2  PSC  cent,  of  fixed  oil, 

Colocynth  yields  not  moro  than  15  per  cent,  of  ash. 
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U.  S  P.  Preparations. — Extractum  Colocynthidis;  Extractum  Colocynthidia 
Compositum  (from  Extract). 

N.  F.  Preparations. — Pilulae  Antiperiodica)  (from  Compound  Extract);  Pilula? 
Cathartica?  Vegetabiles  (from  Compound  Extract);  Piluke  ( 'olocynthidis  Compositse 
(from  Extract);  Pilulse  Colocynthidis  et  Hyoscyami  (from  Extract);  Pilulsc  Colo- 
cynthidis et  Podophylli  (from  Compound  Extract);  Piluke  Laxativa)  Post  Partum 
(from  Compound  Extract). 

Colocynth  contains  colocynthin,  CBeH84Q28,  colocynthitin,  gum, 
resin,  etc.  Colocynthin  is  a  very  bitter  glucosicle,  splitting  under  the 
action  of  diluted  acids  into  colocynthein  and  grape  sugar.  The  seeds 
should  be  rejected  as  far  as  possible,  not  more  than  5  per  cent,  being 
permitted  by  the  U.  S.  P. 

Uses. — Colocynth  is  a  hydragogue  cathartic.  Dose,  one  to  five 
grains  (0.065  to  0.32  Gm.). 


ELATERINUM.  U.S.     Elaterin 
[Elaterin.] 

A  principle  obtained  from  elaterium,  a  substance  deposited  by  the 
juice  of  the  fruit  of  Ecb  allium  Elaterium  (Linne)  A.  Richard  (Fam. 
Cucurbit acece) . 

Preparation. — It  may  be  made  by  evaporating  an  alcoholic  tinc- 
ture of  elaterium  to  the  consistence  of  thin  oil,  and  throwing  the 
residue  while  yet  warm  into  a  weak  boiling  solution  of  potassium 
hydroxide.  The  potassium  hydroxide  holds  the  green  resin  in  solu- 
tion, and  the  elaterin  crystallizes  as  the  liquor  cools.  Or  it  may  be 
made  by  exhausting  elaterium  with  chloroform,  and  adding  ether  to 
the  solution,  which  precipitates  the  elaterin. 

Elaterium. — When  the  fruit  of  the  squirting  cucumber  is  sliced 
and  placed  upon  a  sieve,  a  perfectly  limpid  and  colorless  juice  Hows 
out,  which  soon  becomes  turbid,  and  in  the  course  of  a  few  hours 
begins  to  deposit  a  sediment.  This,  when  collected  and  carefully 
dried,  is  very  light,  and  pulverulent,  of  a  yellowish-white  color, 
slightly  tinged  with  green,  and  is  called  elaterium.  The  yield  is  small 
— only  six  grains  from  forty  cucumbers — but  the  elaterium  is  very 
powerful,  one-eighth  of  a  grain  purging  violently.  Commercial 
elaterium  is  not  usually  made  in  this  way,  but  by  expression  or  other 
processes,  whereby  the  yield  is  increased.  This  elaterium  is,  of 
course,  weaker. 

Official  Description. — Elaterin  occurs  in  minute,  white,  hexagonal  scales  or  prismatic 
crystals. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  slightly  acrid,  hitter  taste; 
permanent  in  the  air.    Its  alcoholic  solution  is  n<'  itral  to  moistened  litmus  paper. 

Solubility. — One  Gm.  of  Elaterin  dissolves  in  325  mils  of  alcohol,  15.5  mils  of  chloro- 
form, 450  mils  of  ether,  and  in  310  mils  of  benzene  at  25°  C.  (77°  F.) ;  also  in  100  mils 
of  boiling  alcohol;  it  is  insoluble  in  either  cold  or  hot  water. 

Tests  for  Identity  and  Purity. — Readily  Carbonizable  Impurities. — Mix  about  0.01 
Gm.  of  Elaterin  with  1  mil  of  sulphuric  acid;  only  a  yellow  color  is  produced.  On  the 
addition  of  a  drop  of  solution  of  formaldehyde  the  mixture  becomes  brown. 

A  solution  of  about  0.01  Gm.  of  Elaterin  in  5  mils  of  melted  phenol  becomes  crimson 
on  the  addition  of  a  few  drops  of  sulphuric  acid  and  rapidly  changes  to  scarlet. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Elaterin. 

Alkaloids. — Shake  about  0.1  Gm.  of  Elaterin  with  a  mixture  of  9  mils  of  distilled  water 
and  1  mil  of  diluted  hydrochloric  acid  and  filter;  separate  portions  of  tin-  filtrate  yield 
no  turbidity  with  0-5  mil  of  mercuric  potassium  iodide  T.S.  or  with  iodine  T.S. 

U.  S.  P.  Preparation. — Trituratio  Elaterini. 
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Uses. — Elaterin  is  the  purgative  principle  of  elaterium.    The  dose 
is  one-twentieth  to  one-tenth  of  a  grain  (0.003  to  0.005  Gm.). 


BRYONIA.  N.  F.      Bryonia 

[Bryon. — Bryony] 

The  dried  root  of  Bryonia  alba  Linne  or  of  Bryonia  dioica  Jacquin 
(Fain.  Cucurbitaceoz) ,  without  the  presence  of  more  than  5  per  cent, 
of  foreign  matter. 

It  contains  starch,  gum,  sugar  and  bryoresin  and  the  glucosides 
bryonin,  and  bryonidin.    Bryogenin,  a  resin,  is  also  present. 

Official  Description. — Usually  in  circular  or  elliptical  slices,  obtained  by  cutting  the 
root  more  or  less  transversely,  from  1.5  to  10  cm.  in  breadth  and  from  3  to  15  mm.  in 
thickness;  the  edges  light  gray  or  yellowish,  rough  and  striate,  the  cut  surface  white 
or  faintly  yellow,  showing  a  thin  cortex  and  a  wood  with  numerous  projecting,  col- 
lateral fibro-vascular  bundles  arranged  in  concentric  zones;  fracture  short  and  mealy, 
whitish  internally. 

Odor  and  Taste. — Odor  faint,  but  distinct  and  characteristic;  taste  bitter  and  nau- 
seous. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  of  a  light  yellow  color  and, 
when  examined  under  a  microscope,  shows  simple,  rounded,  or  two-  or  more  compound, 
starch  grains  from  0.004  to  0.024  mm.  in  diameter,  frequently  with  a  central  cleft, 
trachete  from  0.035  to  0.25  mm.  in  width,  reticulate  or  with  bordered  pores,  and  large 
yellow  cork  cells. 

Add  sulphuric  acid  to  the  powdered  drug;  it  becomes  reddish-brown  and  then  brown- 
ish-purple. 

Bryonia  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Bryonia;. 

Uses. — It  is  used  as  a  purgative,  diuretic,  emmenagogue  and 
abortifacient.     Dose,  fifteen  grains  (1  Gm.). 


CASSIA  FISTULA.   N.  F.     Cassia  Fistula 
(U.S. P.  VIII) 

[Cass.  Fist. — Purging  Cassia] 

The  dried  fruit  of  Cathartocarpus  Fistula  (Linne)  Persoon  (Fam. 
Leguminosce) . 

It  yields  about  25  per  cent,  of  pulp,  which  contains  pectin,  sugar, 
albuminous  principles,  salts,  etc. 

Official  Description. — Cylindrical,  from  25  to  50  cm.  in  length,  about  20  mm.  in 
diameter,  chestnut-brown  in  color,  on  one  side  a  longitudinal  groove  and  on  the  other 
a  smooth  line  or  slight  ridge,  indicating  the  sutures;  indr-hisrent,  the  cavity  divided 
transversely  into  numerous  compartments,  each  containing  a  reddish-brown,  glossy, 
flattish-ovoid  seed  embedded  in  a  blackish-brown  sweet  pulp. 

Odor. — Odor  resembling  that  of  prunes. 

N.  F.  Preparation. — Confcctio  Senna\ 

Uses. — The  pulp  is  laxative.    Dose,  one  drachm  (4  Gm.). 

EUONYMUS.   N.  F.     Euonymus 

(U.S.  P.  VIII) 

[Euonym. — Wahoo  Bark] 

Tho  dried  bark  of  the  root  of  EuonymiU  niropurpurcus  Jacquin 
(Fam.  Celattraeea  ),  without  tho  presence  of  more  than  3  per  cent. 
<>f  wood  or  other  foreign  matter. 
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This  bark  contains  resins,  a  bitter  principle  called  euonymin,  euonic 
acid,  starch,  asparagin,  and  pectin. 

Official  Description. — Usually  in  transversely  curved  pieces,  occasionally  in  single 
quills  from  2  to  7  cm.  in  length;  bark  from  1  to  2.5  mm.  in  thickness;  very  light  in  weight; 
outer  surface  grayish  or  light  brown,  somewhat  wrinkled,  occasionally  transversely 
fissured  from  the  lenticels  and  with  scale  patches  of  soft  cork;  inner  surface  grayish 
white,  longitudinally  striate  and  somewhat  porous;  fracture  short  with  silky,  project- 
ing elastic  fibers. 

Odor  and  Taste. — Odor  distinct;  taste  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  light  brown,  and  when  examined  under 
the  microscope  shows  numerous  starch  grains,  nearly  spherical,  from  0.003  to  0.012  mm. 
in  diameter;  fragments  of  cork  with  nearly  colorless,  thin  walls;  secretion  cells  with 
yellowish  or  brownish  amorphous  contents;  bast-fibers  very  long,  with  thin,  non-lig- 
nified  walls  possessing  numerous  small,  more  or  less  oblique  pores;  numerous  fragments 
of  starch-bearing  parenchyma;  calcium  oxalate  in  rosette  aggregates  from  0.015  to 
0.035  mm.  in  diameter,  the  amount  in  different  specimens  showing  some  variation. 

Euonymus  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparations. — Extractum  Euonymi;  Fluidextractum  Euonymi. 

Uses. — Euonymus  is  used  as  a  cholagogue,  cathartic,  and  tonic. 
The  dose  is  five  to  thirty  grains  (0.32  to  2  Gin.). 

Caution. — It  has  been  stated  that  the  absorption  of  Euonymus  in 
the  gastro-intestinal  tract  is  uncertain  and  irregular.  To  avoid  an 
accumulation  of  the  drug  or  toxic  action,  the  physician  should  care- 
fully guard  the  dosage  and  determine  in  each  case  the  tolerance  of 
the  patient. 


FICUS.  N.  F.     Fig 

(U.S.  P.  VIII) 

The  partially  dried  fruit  of  Ficus  Carica  Linne  (Fam.  Moracece). 
It  contains  mucilaginous  constituents,  sugar,  fat,  gum,  etc. 

Official  Description. — Usually  compressed,  of  irregular  rounded  shapes,  from  2.5  to 
5  cm.  in  diameter,  fleshy,  light  brown  to  yellow,  frequently  with  an  efflorescence  of 
sugar;  summit  with  a  small,  scaly  orifice;  base  with  a  scar  or  short  stalk;  internally 
hollow,  with  numerous  small,  brownish-yellow,  glossy,  and  hard  akenes. 

Odor  and  Taste. — Odor  distinctive,  fruity;  taste  sweet,  pleasant. 

N.  F.  Preparations. — Confectio  Senna;;  Syrupus  Ficorum  Compositua. 
Uses. — They  are  nutritious,  demulcent,  and  laxative. 


LEPTANDRA.   N.  F.     Leptandra 

(U.S.P.  VIII)] 

[Leptand. — Culver's  Root] 

The  dried  rhizome  and  roots  of  Veronica  virginka  Linne  (Fam. 
Scrophulariacece) ,  without  the  presence  of  more  than  5  per  cent,  of 
stems  or  other  foreign  matter. 

Leptandra  contains  a  crystalline  principle,  leptandrin,  rosin, 
tannin,  saponin,  gum,  mannite,  etc.  Crystalline  leptandrin  is  bitter, 
and  soluble  in  water,  alcohol,  and  ether. 

Official  Description. — Rhizome   usually   of   horizontal    growth,    uearly   cylindrical, 
Bomewhat  branched;  branches  readily  separable  from  the  main  rhizome'  from  4  to  10 

cm-  jn  length  and  from  4  to  13  mm.  in  diameter;  externally  gruvish-hrown   to  'lark 
reddish-brown,  annulate  from  circular  scars  of  bud-scales,  upper  surface  with  short 
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stem  remnants,  occasionally  with  buds,  and  numerous  circular  stem-scars;  from  the 
under  and  lateral  portions  arise  numerous  coarse  roots;  fracture  very  tough  and  woody; 
internally,  bark  rather  thin,  dark  brown  and  resinous,  wood  about  the  same  thickness 
as  the  bark,  light  brown  and  porous,  pith  large,  more  or  less  hollow,  the  color  being 
similar  to  that  of  the  bark.  Roots  from  1  to  10  cm.  in  length  and  from  1  to  2  mm.  in 
diameter;  externally  dark  brown  to  purplish-brown,  smooth  and  faintly  longitudinally 
wrinkled;  fracture  short;  internally  with  a  thick  brownish-black  bark  and  small  light 
brown  central  cylinder. 

Odor  and  Taste. — Nearly  odorless;  taste  very  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  brown  to  yellowish  brown;  odor  strong, 
penetrating;  consisting  of  numerous  irregular  fragments,  many  of  them  being  colored 
pink  or  violet  upon  the  addition  of  hydrated  chloral  T.S.;  starch  grains  numerous, 
mostly  in  the  parenchymatous  cells,  the  individual  grains  nearly  spherical  or  more  or 
less  polygonal,  and  from  0.002  to  0.008  mm.  in  diameter;  tracheae  with  spiral  thick- 
enings or  with  simple  or  bordered  pores;  wood-fibers  with  thick  lignified  walls,  with 
simple  pores  or  with  bordered  pores,  resembling  tracheids;  fragments  of  parenchyma 
containing  a  light  brown  or  brownish-black  resin,  the  latter  frequently  closely  coherent 
with  the  starch  grains  in  the  cells,  thus  preventing  the  separation  of  the  individual 
starch  grains;  mounted  in  hydrated  chloral  T.S.,  occasional  elongated  cells  with  a 
lemon-yellow  oily  substance  are  observed. 

Leptandra  yields  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparations.— Extractum  Leptandra?;  Fluidextractum  Leptandrse; 
Pilulse  Cathartica;  Vegetabiles  (from  Extract). 

Uses. — Leptandra  is  cholagogue,  cathartic,  and  alterative,  in  doses 
of  fifteen  to  forty  grains  (1  to  2.6  Gin.). 


PRUNUM.   N.  F.      Prune 
[(U.S.  P.  VIII) 

The  partly  dried,  ripe  fruit  of  Primus  domestica  Linne  (Fam. 
Rosacea).    This  fruit  contains  sugar,  malic  acid,  pectin,  salts,  etc. 

Official  Description. — Oblong,  ellipsoidal,  more  or  less  compressed,  from  3  to  4  cm. 
in  length;  externally  brownish- black,  shriveled;  the  sarcocarp  sweet  and  acidulous; 
putamen  hard,  smooth  or  irregularly  ridged;  seed,  shaped  like  that  of  the  almond  but 
smaller. 

Taste. — Bitter-almond  like. 

N.  F.  Preparation. — Confeotio  Sennae. 
Uses. — The  pulp  is  laxative. 


RHAMNUS  CATHARTICA.   N.  F.     Rhamnus  Cathartica 

[Rhamn.  Cath. — Buckthorn  Berries      Bacc\e  Spin^;  Cervin/e] 

The  dried,  ripe  fruit  of  Rhamnus  cathartica  Linne  (Fam.  Rham- 
nacea),  without  the  presence  of  more  than  5  per  cent,  of  the  unripe 
fruit  or  other  foreign  matter. 

It  contains  rhamnonigrin,  a  glucoside,  also  emodin,  coloring  matter, 
fat,  pectin,  1:11m,  etc. 

Official  Description. —Flattened,  globoid  or  ovoid,  from  -1  to  S  mm.  in  diameter; 
externally  purplish-Mark,  wrinkled  from  shrinking  of  the  mesocarp  in  drying;  I  line- 
to  four-celled,  each  cell  containing  a  brown,  triangular-convex,  seed-like  outlet;  in  the 
fully  flried,  ripe  fruit  the  pedicel  is  usually  lacking. 

Odor  and  Taste,  —odor  faint,  unpleasant;  taste  at  first  sweetish,  then  nauseating 
and   hitter;   it    colors   the  saliva   purplish-red. 

Tests  for  Identity  and  Purity.-— When  macerated  in  water  the  drape  readily  assumes 
its  original  globular  shape,  aboui   l  cm.  in  diameter.    The  expressed  pulp  is  colored 

red    by   acids   and    greenish-yellow   by   alkalies. 

Shake  out  an  aqueous  infusion  of  Khnmnus  t'arthartiea  with  ether,  separate  the 
ethereal  solution   and  shake  it    with   ">  per  cent,  ammonia   water;   the  ammonia  solution 

assumes  b  cherry-red  color. 

The  unripe  fruit,  wlmh  is  to  be  rejected,  is  green  to  greenish-brown,  firm,  furrowed, 

pedicel   Usually  attached;  very  hitter;  it   colors  the  saliva  greenish-yellow. 
Rhamriu-,  Carthartica  yields  not  more  than  5  per  cent,  of  ash. 
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N.   F.   Preparations. — Fluidextractum   Rhamni   Cathartics;;   Syrupus   Rhamni 
Cathartics}  (from  Eluidextract) . 

Uses. — A  cathartic,  used  chiefly  in  "veterinary  practice.    Dose,  fif- 
teen grains  (1  Gm.). 


Unofficial  Drugs  containing  Cathartic  Principles 

Colutea  The  leaves  of  Colutea  arborescent  Linne  (Fam.  Leguminosce).     It  is  slightly 

Bladder  Senna  purgative  and  is  used  chiefly  in  domestic  treatment,  in  fusions  ( 3i  to  Oi) 

Kamala  The  glands  and  hairs  from  the  capsules  of  Mallotus  philippinensis  (Lamarck) 

(Rottlera).  Mueller  Arg.  (Fam.  Euphorbiacece).     It  contains  rottlerin,  resins,  coloring 

U.  S.  P.  1890  matter,  etc.     Used  as  a  teenifuge  and  purgative  in  doses  of  one  to  three 

drachma  (4  to  12  Gm.)  suspended  in  mucilage  or  syrup 

Drugs  containing  Astringent   Principles,  and  their  Preparations 

GALLA.  U.S.     Nutgall 

[Gall. — -Aleppo  Galls        Smyrna  Galls] 

Excrescences  on  the  young  twigs  of  Quercus  infectoria  Olivier  and 
other  allied  species  of  Quercus  (Fam.  Fagacece),  induced  by  the 
punctures  on  the  leaf-buds  and  by  the  deposited  ova  of  Cynips  tinc- 
toria  Hartig  (Order  Hymenopterce) .  Not  more  than  5  per  cent,  of 
Galls  float  in  water. 

Official  Description. — Nearly  globular,  from  0.8  to  2.2  cm.  in  diameter;  externally 
blackish-olive-green  or  blackish-gray,  more  or  less  tuberculated  on  the  upper  portion, 
the  basal  portion  being  nearly  smooth  and  contracted  into  a  short  stalk;  heavy,  sinking 
in  water,  excepting  the  smaller  galls,  fracture  short-horny;  internally  grayish  or  dark 
brown,  consisting  of  a  central  portion  slightly  radiating  and  resinous,  occasionally  hollow 
and  traversed  by  a  narrow  radial  canal  extending  to  the  exterior  as  shown  by  the  perfo- 
ration in  the  whole  gall. 

Odor  and  Taste. — Odor  slight;  taste  strongly  astringent. 

Tests  for  Identity  and  Purity. — The  powder  consists  of  numerous  fragments  of  thick- 
walled  starch-bearing  parenchyma;  starch  grains  numerous;  more  or  less  free  in  the 
powder  and  varying  in  shape  from  spherical  or  ellipsoidal  to  polygonal,  and  from  0.005 
to  0.03  mm.  in  diameter;  stone  cells  few,  resembling  those  found  in  fruits  and  6eeds, 
varying  considerably  in  shape  and  size,  and  from  0.025  to  0.3  mm.  in  length;  occasional 
fragments  with  spiral  or  reticulate  trachese;  fragments  mounted  in  dilute  ferric  chloride 
T.S.  assume  a  deep  blue  or  greenish-blue  color. 

Macerate  0.5  Gm.  of  the  powdered  Nutgall  with  2  mils  of  alcohol  for  a  few  minutes, 
add  500  mils  of  water,  stir  the  mixture  well  for  five  minutes  and  filter.  Take  1  mil 
of  the  light  yellowish-brown  solution,  and  dilute  it  with  10  mils  of  water;  it  shows  a 
distinct  blue  or  violet-blue  color  upon  the  addition  of  a  drop  of  ferric  chloride  T.S. 

U.  S.  P.  Preparation. — Unguentum  Gallse. 

N.  F.  Preparations. — Elixir  Rubi  Compositum;  Tinctura  Gallac. 

Nutgall  contains  about  50  per  cent,  of  tannin,  2  per  cent,  of  gallic 
acid,  sugar,  gum,  resin,  and  starch. 

Uses. — It  is  used  as  an  astringent.  Dose,  eight  to  fifteen  grains 
(0.5  to  1  Gm.). 


ACIDUM  TANNICUM.  U.  S.     Tannic  Acid 
[Acid.  Tann. — Gallotannic  Acid        Tannin] 

A  tannin  usually  obtained  from  nutgalls.  Preserve  it  in  well- 
closed  containers,  in  a  cool  place,  protected  from  light. 

Preparation. — Tannic  acid,  or  Tannin,  may  be  made  by  the  modi- 
fication of  Leconnet's  method,  which  was  formerly  official,  as  follows: 

Take  of  nutgall,  in  fine  powder,  ether,  each,  a  sufficient  quantity. 
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Expose  the  nutgall  to  a  damp  atmosphere  for  twenty-four  hours,  and 
then  mix  it  with  sufficient  ether,  previously  washed  with  water,  to 
form  a  soft  paste.  Set  this  aside,  covered  closely,  for  six  hours; 
then,  having  quickly  enveloped  it  in  a  close  canvas  cloth,  express  it 
powerfully  between  tinned  plates,  so  as  to  obtain  the  liquid  portion. 
Reduce  the  resulting  cake  to  powder,  and  mix  it  with  sufficient 
Ether,  shaken  with  one-sixteenth  of  its  bulk  of  water,  to  form  again 
a  soft  paste,  and  express  as  before.  Mix  the  liquids,  and  allow  the 
mixture  to  evaporate  spontaneously  until  it  assumes  a  syrupy  con- 
sistence ;  then  spread  it  on  glass  or  tinned  plates,  and  dry  it  quickly 
in  a  drying  closet.  Lastly,  remove  the  dry  residue  from  the  plates 
with  a  spatula,  and  keep  it  in  a  well-stoppered  bottle. 

The  explanation  of  this  process  is  that  water  and  ether  form  a  solu- 
ble compound  with  tannic  acid,  which  may  be  separated  from  the 
nutgall  residue  by  expression;  then,  by  exposing  the  thick  solution 
to  heat,  the  ether  and  water  are  evaporated,  leaving  the  tannic  acid 
in  soft,  cellular,  friable  scales  upon  the  plates. 

Official  Description. — Itoccursas  a  yellowish-white  to  light  brown,  amorphous  powder, 
gradually  turni m;  darker  when  exposed  to  air  and  light,  usually  cohering  in  the  form 
of  glistening  scales  or  si>ongy  masses. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  faint,  characteristic  odor,  and  a 
strongly  astringent  taste.  An  aqueous  solution  of  Tannic  Acid  (1  in  20)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Tannic  Acid  dissolves  in  1  mil  of  glycerin  with  the  application 
of  a  moderate  heat;  very  soluble  in  water  and  alcohol  at  25°  C.  (77°  F.)  and  in  boiling 
water  and  boiling  alcohol;  freely  soluble  in  diluted  alcohol,  slightly  soluble  in  dehydrated 
alcohol  and  almost  insoluble  in  ether,  chloroform,  benzene,  or  petroleum  benzin. 

Tests  for  Identity. — The  addition  of  a  small  quantity  of  ferric  chloride  T.S.  to  an 
aqueous  solution  of  the  Acid  produces  a  bluish-black  color  or  precipitate. 

An  aqueous  solution  of  Tannic  Acid  produces  precipitates  with  nearly  all  alkaloids 
and  glucosides,  and  with  solutions  of  gelatin,  albumin,  and  starch. 

Impurities  and  Tests  for  Impurities. — Tannic  Acid  does  not  lose  more  than  12  per  cent. 
of  its  weight  when  dried  to  constant  weight  at  100°  C.  (212°  F.). 

Incinerate  about  1  Gm.  of  Tannic  Acid  in  a  platinum  dish;  not  more  than  0.6  per  cent, 
of  ash  remains. 

Gum  or  Dextrin. — Dissolve  about  2  Gm.  of  Tannic  Acid  in  10  mils  of  hot  distilled 
water;  the  solution  is  not  more  than  slightly  turbid,  and  no  turbidity  is  produced  on 
diluting  5   mils   of  the  cooled  and  filtered  solution  with  twice  its  volume  of  alcohol  or 

Resinous  Substances. — with  twice  its  volume  of  distilled  water. 

U.  S.  P.  Preparations. — Glyceritum  Acidi  Tannici;  Trochisci  Acidi  Tannici; 
Unguentum  Acidi  Tannici. 

N.  F.  Preparations. — -Collodium  Stypticum;  Syrupus  Iodotannicus. 

Uses. — Tannic  acid  is  powerfully  astringent,  in  doses  of  three  to 
ten  grains  (0.2  to  0.65  Gm.).  Its  solution  in  glycerin  is  a  valuable 
liquid  form  of  administration. 

ACIDUM   GALLICUM.  U.S.     Gallic  Acid 
[Acid.  Gallic] 

An  organic  acid  [C7II805  +  II20  or  C6IL(OII)s.COOII  1:3:4:5 
+  HfO=  188.06]. 

Preparation.-- The  former  official  process  may  be  used  for  making 
gallic  acid.  Take  of  nutgall,  in  fine  powder,  36  oz. ;  purified 
animal  charcoal,  distilled  water,  each,  a  sufficient  quantity.  Mix 
the  nutgall  with  sufficient  distilled  water  to  form  a  thin  paste,  and 
expose  the  mixture  to  the  air,  in  a  shallow  glass  or  porcelain  vessel,  in 
a  warm  place,  for  a  month,  occasionally  stirring  it  with  a  glass  rod, 
and  adding  from  time  to  time  sufficient  distilled  water  to  preserve 
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the  semifluid  consistence.  Then  submit  the  paste  to  expression,  and, 
rejecting  the  expressed  liquor,  boil  the  residue  in  8  pints  of  distilled 
water  for  a  few  minutes,  and  filter  while  hot  through  purified 
animal  charcoal.  Set  the  liquid  aside  that  crystals  may  form,  and 
dry  them  on  bibulous  paper.  If  the  crystals  are  not  sufficiently  free 
from  color,  they  may  be  purified  by  dissolving  them  in  boiling  dis- 
tilled water,  filtering  through  a  fresh  portion  of  purified  animal 
charcoal,  and  again  crystallizing.  Gallic  acid  may  be  prepared  syn- 
thetically. It  is  closely  related  to  tannic  acid,  and  both  are  usually 
found  together  in  the  same  plants. 

Official  Description. — It  occurs  in  white,  or  pale  fawn-colored,  silky,  interlaced  needles, 
or  in  triclinic  prisms. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  an  astringent  and  slightly  acidulous 
taste;  permanent  in  the  air.    A  saturated  aqueous  solution  of  Gallic  Acid  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Gallic  Acid  dissolves  in  87  mils  of  water,  4.6  mils  of  alcohol, 
10  mils  of  glycerin,  and  in  about  100  mils  of  ether  at  25°  C.  (77°  F.) ;  also  in  about  3  mils  of 
boiling  water;  almost  insoluble  in  chloroform. 

Tests  for  Identity. — Add  6  drops  of  sodium  hydroxide  T.S.  to  5  mils  of  a  cold,  saturated 
aqueous  solution  of  the  Acid;  a  deep  green  color  gradually  develops,  which  is  changed  to 
reddish  or  brownish-red  by  acids. 

Gallic  Acid  neither  colors  nor  precipitates  solutions  of  pure  ferrous  salts,  but  it  forms 
a  bluish-black  precipitate  with  ferric  salts. 

Impurities  and  Tests  for  Impurities. — When  dried  to  constant  weight  at  100°  C. 
(212°  F.),  the  Acid  loses  not  more  than  12  per  cent,  of  its  weight. 

Incinerate  about  1  Gm.  of  Gallic  Acid;  not  more  than  0.1  per  cent,  of  ash  remains. 

Tannic  Acid. — A  cold  saturated  aqueous  solution  of  Gallic  Acid  yields  no  precipitate 
with  gelatin  T.S.  or  starch  T.S. 

Uses. — Gallic  acid  is  used  as  an  astringent.  Dose,  five  to  fifteen 
grains  (0.32  to  1  Gm.). 

PYROGALLOL.  U.S.     Pyrogallo! 
[Pyrogall. — Pyrogallic  Acid] 

Trihydroxybenzene  [C6H3(OH)sl  :2  :  3  =  126.05].  Preserve  it  in 
well-closed  containers,  protected  from  light. 

When  gallic  acid  is  sublimed,  it  is  converted  by  the  heat  into 
pyrogallol  and  carbon  dioxide. 

C7H605  =  C6H603+COa 

Gallic  Acid       Pyrogallol  Carbon 

Dioxide 

Official  Description. — It  occurs  in  light,  white,  or  nearly  white  lamina?  or  fine  needles. 
It  acquires  a  grayish  tint  on  exposure  to  air  and  light. 

Odor  and  Taste. — Odorless  and  having  a  bitter  taste. 

Solubility. — One  Gm.  of  Pyrogallol  dissolves  in  1.7  mils  of  water,  1.3  mils  of  alcohol, 
and  in  1.6  mils  of  ether  at  25°  C.  (77°  F.);  very  soluble  in  boiling  water  or  boiling  al- 
cohol. 

Tests  for  Identity.— It  melts  between  129°  and  133°  C.  (264.2-271.4°  F.). 

An  aqueous  solution  of  Pyrogallol  (1  in  10)  reduces  eolutions  of  salts  of  silver, 
gold,  and  mercury  even  in  the  cold. 

Impurities  and  Tests  for  Impurities. — When  freshly  prepared,  1  mil  of  an  aqueous 
solution  of  Pyrogallol  (1  in  20)  is  colored  brownish-red  by  a  few  drops  of  ferric  chloride 
T.S.  A  blue  color  is  produced  in  an  aqueous  solution  of  Pyrogallol  (1  in  20)  by  freshly 
prepared  ferrous  sulphate  T.S. 

Incinerate  about  1  Gm.  of  Pyrogallol;  not  more  than  0.1  per  cent,  of  ash  remains. 

A  freshly  prepared  solution  of  Pyrogallol  (1  in  20),  in  recently  boiled  distilled  water, 
is  colorless  or  at  most  slightly  yellow,  and  is  neutral  or  only  slightly  acid  to  litmus. 
The  solution  gradually  acquires  a  brown  color  on  exposure  to  the  air  and  an  acid  re- 
action due  to  the  absorption  of  oxygen;  the  absorption  of  oxygen  and  change  of  color 
take  place  very  rapidly  if  the  solution  contains  an  alkali  hydroxide. 

Uses. — Pyrogallol  is  used  in  the  form  of  ointment  in  the  treatment 
of  psoriasis,  although  its  use  is  not  without  danger;  it  is  also  em- 
ployed in  photography. 
82 
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GAMBIR.  U.S.     Gambir 
[Pale   Catechu] 

A  dried  extract  prepared  from  decoctions  of  the  leaves  and  twigs 
of  Ourouparia  Gambir  (Hunter)  Baillon  (Fam.  Rubiacece) . 

Official  Description. — Usually  in  cubical  or  rectangular  pieces  from  20  to  30  mrn.  in 
diameter;  externally  pale  grayish-brown  to  reddish-brown,  more  or  less  dull  and  porous; 
friable;  internally  of  a  light  brown  or  dull  earthy  color. 

Odor  and  Taste. — Inodorous;  taste  bitterish  and  very  astringent. 

Tests  for  Identity  and  Purity. — Upon  scraping  a  piece  of  Gambir  and  mounting 
the  separated  fragments  in  hydrated  chloral  T.S.  and  examining  them  under  the  micro- 
scope, numerous  acicular  crystals,  from  0.01  to  0.03  mm.  in  length,  separate  at  the  edges 
of  the  fragments  and  gradually  dissolve,  leaving  a  few,  thick-walled,  non-glandular 
hairs  which,  when  entire,  may  be  0.35  mm.  in  length;  a  few  fragments  of  leaves  may 
also  be  present  showing  either  epidermal  cells  or  small  narrow  tracheae  with  spiral  or 
annular  markings;  a  few  starch  grains  either  single  or  compound,  of  variable  shapes 
and  from  0.005  to  0.015  mm.  in  diameter;  a  number  of  bacteria  may  also  be  present. 

Macerate  1  Gm.  of  Gambir  with  50  mils  of  water,  and  filter;  the  pale  yellowish- 
brown  solution  obtained  gives  an  intense  green  color  with  dilute  ferric  chloride  T.S., 
but  yields  no  precipitate  with  copper  sulphate  T.S. 

Not  less  than  65  per  cent,  of  Gambir  is  soluble  in  water  and  not  less  than  60  per  cent, 
is  soluble  in  alcohol. 

Gambir  yields  not  more  than  9  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Gambir  Composita. 

N.  F.  Preparations. — Pulvis  Gambir  Compositus;  Tinctura  Pectoralis  (from 
Compound  Tincture);  Trochisci  Gambir. 

Gambir  was  introduced  into  the  U.  S.  P.  (8th  Rev.)  to  replace 
catechu,  because  the  former  can  be  obtained  in  commerce  much 
more  uniform  in  quality.  It  contains  catechutannic  acid,  a  peculiar 
form  of  tannin,  which  is  insoluble  in  ether  and  turns  greenish-black 
with  ferric  salts.  Catechin  and  catechol  are  also  present.  Owing  to 
the  decomposition  of  the  tannic  acid,  the  liquid  preparations  often 
gelatinize. 

Uses. — It  is  used  as  an  astringent  and  tonic.  Dose,  fifteen  grains 
(lGm.). 

KINO.  U.S.      Kino 

The  spontaneously  dried  juice  of  Pterocarpus  Marsupium  Rox- 
burgh (Fam.  Leguminosce) . 

Official  Description. — In  small,  brittle,  angular  fragments,  usually  considerably  less 
than  15  mm.  in  diameter,  varying  in  color  from  dark  reddish-brown  to  reddish-black; 
when  crushed  upon  a  slide  and  examined  under  the  microscope  the  lingular  fragments 
are  more  or  less  translucent  with  a  glass-like,  conohoidal  surface,  the  thinner  pieces 
having  a  yellowish-red  or  deep  brownish-red  color,  the  pieces  often  being  marked  by 
nearly  parallel,  curved  and  straight  lines. 

Odor  and  Taste. — Inodorous;  taste  very  astringent;  when  masticated  it  colors  the 
saliva  somewhat   pink. 

Tests  for  Identity  and  Purity. — The  powder  is  of  a  dark  brick-red  rolor;  upon  the 
addition  of  water,  the  sharp  angular  fragments  assume  a  deep  rich-red  color  and  become 
more  or  less  rounded  and  separate  into  innumerable  small,  granular  particles  among 

which  are  a  \:itu.i-  unrulier  of  rod-shaped  bacteria.     On  mounting  powdered  Kino  in  al- 
cohol  the  fragments  at    first   assume  a  deep  red  color,  then  mostly  dissolve,  leaving  a 

number  of  small,  colorless  granules  and  indistinguishable,  cellular  fragments. 

Bono  is  only  partly  soluble  in  eol<l  water,  and  not  less  than  40  per  cent,  is  soluble  in 
boiling  water.  The  latter  solution,  when  Cooled  and  filtered,  shows  a  faintly  acid  re- 
action,  gives  a  dark  ureen  precipitate  with  ferric  chloride  T.S.  and  a  reddish-violet 
BOlor  wit  h  alkalies. 

The  yield  of  alooholic  extractive  is  not    less  than    to  per  cent. 

Kino  contains  not  more  than  12  per  c-ent.  of  moisture,  and  yields  not  more  than  3 
per  cent,   of  ash. 

U.  S.  P.  Preparation. — Tinctura  Kino. 

N.  I  .  Preparations.  Pulvis  Kino  ct  Opii  Compositus;  Tinctura  Kino  et  Opii 
Composita  (from  Tincture). 
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Kino  contains  kinotannic  acid,  pyrocatechin,  kino  red,  kinoin, 
gum,  etc.  Owing  to  the  decomposition  of  the  kinotannic  acid,  the 
liquid  preparations,  if  not  protected,  frequently  gelatinize.  Tincture 
of  kino  is  heated  to  destroy  an  enzyme  which  it  is  said  inducts  gelat- 
inization  by  aiding  in  the  decomposition  of  the  kinotannic  acid. 

Uses. — Kino  is  used  as  an  astringent  and  tonic.  Dose,  five  to  twenty 
grains  (0.32  to  1.3  Gm.). 


ROSA  GALLICA.  U.  S.     Red  Rose 
[Rosa  Gall.] 

The  dried  petals  of  Rosa  gallica  Linne  (Fam.  Rosacea'),  collected 
just  before  the  expansion  of  the  flower.  Preserve  Red  Rose  in  tightly- 
closed  containers,  protected  from  the  light. 

Official  Description. — Petals  either  separate  or  imbricated  in  small  cones,  broadly 
ovate,  summit  rounded  and  deeply  notched,  margin  entire  and  somewhat  recurved,  base 
obtuse;  externally  of  a  purplish-red  color  except  the  light-brown  claw;  texture  velvety; 
when  dry  brittle. 

Odor  and  Taste. — Odor  agreeable;  taste  astringent  and  slightly  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the  petals 
of  Red  Rose  show  the  upper  epidermal  cells  modified  to  conical  papilla?  and  containing 
a  purplish-red  cell  sap;  a  loose  mesophyll  composed  of  from  2  to  10  rows  of  cells  among 
which  are  the  fibro-vascular  bundles  with  spiral  trachea?,  and  a  lower  epidermis  of  rec- 
tangular cells  filled  with  a  purple  cell  sap. 

Red  Rose  yields  not  more  than  3.5  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Rosa;. 

N.  F.  Preparations. — Confectio  Rosa?;  Infusum  Rosa;  Compositum;  Pilulae  Aloes 
et  Mastiches;  Syrupus  Rosae  (from  Fluidextract). 

Red  rose  contains  quercitrin  and  quercitannic  acid.  The  pale  red 
coloring  matter  is  made  bright  red  by  the  addition  of  sulphuric  acid. 

Uses. — It  is  slightly  astringent  and  tonic.  The  infusion  of  red 
rose  is  an  elegant  vehicle  for  many  substances.    (See  page  455.) 


CASTANEA.   N.  F.     Castanea 
[Castan. — Chestnut     Leaves] 

The  dried  leaves  of  Castanea  dent  at  a  (Marshall)  Borkhausen  (Fam. 
Fagacece),  collected  in  September  or  October  while  still  green,  and 
without  the  presence  of  more  than  5  per  cent,  of  twigs  or  other  for- 
eign matter. 

It  contains  about  9  per  cent,  of  tannic  acid  and  also  mucilage. 

Official  Description. — Petioles  stout,  about  12  mm.  in  length;  blades  entire  or  slightly 
broken  and  usually  folded  or  matted  together;  about  15  to  25  cm.  in  length  ami  about 
5  cm.  in  breadth,  oblong-lanceolate,  apex  attenuate,  acute  at  the  base,  coarsely  and 
sharply  serrate  with  ascending,  attenuate  teeth,  nearly  smooth,  coriaceous  in  texture; 
the  upper  surface  dark  green,  the  lower  light  green;  distinctly  pinnately  veined,  the 
veins  of  the  first  order  diverging  at  an  angle  of  about  GO  degrees,  each  terminating  in 
one  of  the  teeth. 

Odor  and  Taste. — Odor  slight;  taste  astringent. 

Tests  for  Identity  and  Purity.—  The  powdered  drvg,  when  rxaminedunder  themicro- 
scope,  shows  a  few  non-glandular  hairs  from  0.1  to  0.5  mm.  in  length,  nearly  smooth. 
thick-walled,  distinctly  yellow,  occasionally  in  groups  of  three  to  eight  and  spreading 
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from  the  base;  numerous  calcium  oxalate  crystals  in  rosette  aggregates  or  in  mono- 
clinic  prisms,  from  0.01  to  0.04  mm.  in  diameter;  parenchyma  cells  containing  irregu- 
lar yellowish-brown  tannin  masses  which  are  colored  blue  with  ammonio-ferric  alumT.S. 
Castanea  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Castanese. 

Uses. — A   respiratory  sedative,   much  used  iu  whooping-cough. 
Dose,  one  drachm  (4  Gm.). 


CHIMAPHILA.   N.  F.     Chimaphila 

(U.S. P.  VIII) 

[  Chimaph.  — Pipsissewa] 

The  dried  leaves  of  Chimaphila  umbellata  (Linne)  Barton  (Fam. 
Ericacecz) ,  without  the  presence  of  more  than  5  per  cent,  of  stems 
or  other  foreign  matter. 

Chimaphila  contains  about  5  per  cent,  of  tannic  acid,  with  chima- 
philin,  ericolin,  arbutin,  urson,  sugar,  gum,  etc. 

Official  Description. — Oblanceolate,  from  2.5  to  7  cm.  in  length  and  from  8  to  20 
mm.  in  breadth,  the  upper  portion  coarsely  and  sharply  serrate,  acute  or  somewhat 
obtuse,  the  lower  wedge-shaped  and  nearly  entire;  coriaceous,  smooth  and  uniformly 
dark  green  on  the  upper  surface,  paler  beneath,  the  veins  prominent. 

Odor  and  Taste. — Odor  slight;  taste  astringent  and  bitter. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  brownish-green  and,  when 
examined  under  the  microscope,  exhibits  characteristic  epidermal  tissue  composed  of 
cells  with  unevenly  thickened,  porous  and  wavy  vertical  walls;  the  fragments  from  the 
lower  epidermis  show  numerous  broadly  elliptical  stomata  up  to  0.04  mm.  in  length, 
the  epidermal  tissue  in  transverse  view  shows  outer  walls  from  0.008  to  0.015mm.  in  thick- 
ness; fragments  of  palisade  and  mesophyll  tissue  containing  chloroplastids ;  tracheae 
with  spiral  or  annular  markings;  a  few  characteristic,  elongated  tracheae-like  cells, 
about  0.014  mm.  in  width,  thick-walled,  slightly  lignified  and  with  minute,  double- 
spiral  bands  or  delicate  reticulations;  fragments  of  the  epidermis  from  the  stems  and 
root-stocks,  the  cells  containing  a  purplish  coloring  substance  which  is  intensified  when 
the  powder  is  mounted  in  hydrated  chloral  T.S. ;  parenchyma  cells  containing  a  reddish- 
brown  amorphous  substance;  calcium  oxalate  in  rosette  aggregates  mostly  about  0.035 
mm.  in  diameter,  occasionally  up  to  0.065  mm.  in  diameter;  starch  grains  few,  rounded, 
simple,  up  to  0.016  mm.  in  diameter  and  sometimes  with  a  central  cleft  or  fissure,  or 
two-  to  four-compound;  trichomes  absent. 

Chimaphila  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparations. — Fluidextractum  Chimaphila?;  Fluidextractum  Stillingia? 
Compositum. 

Uses. — It  is  used  as  an  astringent,  diuretic,  and  tonic,  in  doses 
of  thirty  grains  (2  Gm.). 


GERANIUM.   N.  F.      Geranium 

(U.S.  P.  VIII) 

[Geran. — Cranesbill] 

The  dried  rhizome  of  (uranium  maculatum  Linne  (Fam.  Gera- 
niacece). 

Geranium  contains  about  15  per  cent,  of  tannic  acid,  with  brownish- 
red  coloring  matter,  starch,  sugar,  pectin,  etc. 

Official  Description.  -Rhizome  rylindraccous,  somewhat  branched,  bent,  flattened 
end  si  rontjly  tuberculated,  from  2.5  to  10  cm.  in  length  and  from  .'•!  to  15  mm.  in  diameter ; 
■urfaoe  marked  with  root  scars  nno"  remnants  of  slender  roots,  longitudinally  wrinkled; 
externally  dark  purple-brown;  internally    light   purple-brown;    fracture    short,    non- 
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fibrous,  the  section  shows  a  thin  bark,  a  distinct  cambium,  irregular  in  outline,  large 
central  pith,  wood  indistinct,  the  fibro-vascular  bundles  few  and  at  unequal  distances. 

Odor  and  Taste. — Odorless;  taste  strongly  astringent. 

Tests  lor  Identity  and  Purity. — The  powder  is  purplish-brown  and,  when  examined 
under  the  microscope,  exhibits  tangentially  elongated  cork  cells;  parenchyma  contain- 
ing starch,  scattered  cells  of  pith  and  bark  parenchyma  containing  tannin  both  in  the 
content  and  walls  of  the  cells  and  colored  bluish-black  by  ammonio-ferric  alum  T.S.; 
tracheae  small,  with  scalariform  markings;  characteristic  starch  more  or  less  abundant, 
grains  smooth,  mostly  single,  ovate,  up  to  0.035  mm.  in  length,  hilum  near  the  larger 
end,  inner  lamellae  concentric  with  hilum,  the  outer  excentric. 

Geranium  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Geranii. 

Uses. — It  is  used  as  an  astringent  and  tonic.  Dose,  fifteen  grains 
(lGm.). 

HEMATOXYLON.   N.  F.     Hematoxylon 

(U.S. P.  VIII) 

[  Hae  ma  to  x . — Logwood] 

The  heart- wood  of  Hcematoxylon  campechianum  Linne  (Fam. 
Leguminosce)  that  has  not  undergone  fermentation. 

It  contains  about  12  per  cent,  of  the  crystalline  substance  hema- 
toxylin, C16H1406,  a  colorless,  sweet  principle,  which  is  reddened  upon 
exposure  to  light,  and  turned  blackish  purple  upon  contact  with 
alkalies,  yielding  hematein,  C16H12O0.H,O  (see  Reagents,  Chapter 
LXII)  ;  it  also  contains  tannin,  extractive,  and  a  little  volatile  oil. 

Official  Description.— Usually  in  small  chips,  reddish-brown,  the  freshly  cut  surface 
dark  yellowish-red;  a  transverse  section  of  the  wood  shows  medullary  rays  which  are  up 
to  four  cells  wide. 

Odor  and  Taste. — Odor  faint,  agreeable ;  taste  sweetish,  astringent. 

Tests  for  Identity  and  Purity. — Hematoxylon  imparts  a  yellowish  color  to  water  con- 
taining a  little  acid,  the  color  being  changed  to  purple  or  violet-red  by  alkalies. 

The  powder  is  reddish-brown  and,  when  examined  under  the  microscope,  exhibits 
medullary  ray  cells  in  one  to  seven  rows;  wood-fibers,  long,  with  thickened  walls;  wood 
parenchyma  with  occasional  crystals  of  calcium  oxalate;  tracheae  from  0.09  to  0.17  mm. 
in  width;  walls  of  the  cells  colored  brownish-red,  the  inner  cells  containing  resin  masses. 

Hematoxylon  yields  not  more  than  3.5  per  cent,  of  ash. 

Uses. — A  mild  astringent  and  tonic ;  used  in  diarrhoea.  Dose,  ten 
to  thirty  grains  (0.65  to  2  Gm.).  Hematoxylon  is  used  as  an  indi- 
cator in  volumetric  analysis  and  the  wood  is  used  in  the  dye 
industry. 

HAMAMELIDIS  FOLIA.  N.  F.     Hamamelis  Leaves 

(U.S.  P.  VIII) 

[Hamamel.   Fol. — Witch  Hazel  Leaves] 

The  dried  leaves  of  Hamamelis  virginiana  Linne  (Fam.  TIamameli- 
dacece),  collected  in  autumn  before  the  flowering  of  the  plants,  and 
without  the  presence  of  more  than  10  per  cent,  of  stems  or  other  for- 
eign matter. 

It  contains  small  amounts  of  tannin  and  bitter  principles  and  a 
volatile  oil. 

Official  Description. — Petioles  from  1  to  1.5  cm.  in  length;  lamina?  when  entire, 
broadly  elliptical  or  rhomboid-ovate,  usually  inequilateral,  mostly  from  S  to  12  cm. 
in  length;  summits  usually  acute,  sometimes  rounded  or  acuminate;  bases  slightly  heart- 
shaped  and  oblique;  margins  sinuate  or  sinuate-dentate;  upper  surfaces  pale  or  brown- 
ish-green, occasionally  dark  brown  with  a  few  stiff,  straight  hairs;  lower  surfaces  lighter 
in  color,  somewhat  hairy,  midrib  and  veins  prominent. 

Odor  and  Taste. — Odor  slight;  taste  astringent,  slightly  aromatic  and  bitter. 
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Tests  for  Identity  and  Purity. — Transverse  sections  show,  in  addition  to  the  epidermal 
layers,  a  palisade  layer  consisting  of  a  single  row  of  cells  and  a  dorsal  pneumatic  tissue 
made  up  of  three  to  six  rows  of  strongly  brandling  cells;  large  collateral,  fibro- vascular 
bundles  occur  in  the  midrib  and  petiole,  the  trachea?  narrow,  mostly  spiral  and  associ- 
ated with  numerous  narrow,  strongly  lignified  and  porous  Wood-fibers;  around  the  phloem 
occurs  a  nearly  continuous  circle  of  bast-fibers,  possessing  strongly  lignified  walls;  cal- 
cium oxalate  in  monoclinic  prisms,  from  0.01  to  0.035  mm.  in  diameter,  either  in  the 
cells  of  the  mesophyll  or  in  crystal  fibers  associated  with  the  bast-fibers. 

Under  the  microscope,  surface  sections  of  Hamamelis  Leaves  .show  upon  the  lower 
surface  narrow  elliptical  stomata,  about  0.015  mm.  in  length  and  with  two  or  four  neigh- 
boring cells;  from  both  surfaces,  but  especially  from  the  under  surface,  arise  stellate 
hairs  composed  of  from  four  to  twelve  cells  united  at  the  base,  the  individual  cells  being 
from  0.02  to  0.075  mm.  in  length,  either  straight  or  more  or  less  bent  and  with  very 
thick  walls  and  narrow  lamina,  the  latter  sometimes  only  apparent  in  the  lower  portion 
of  the  cells. 

Hamamelis  Leaves  yield  not  more  than  6  per  cent,  of  ash. 

Uses. — It  has  been  extensively  used  as  an  astringent  and  hemo- 
static, but  its  virtues  have  been  greatly  exaggerated.  Dose,  thirty 
grains  (2  Gm.). 


KRAMERIA.   N.  F.     Krameria 

(US  P.  VIII) 
[  Kramer. — Rhatany] 

The  dried  root  of  Krameria  triandra  Ruiz  et  Pavon,  known  in  com- 
merce as  Peruvian  Rhatany,  or  of  Krameria  Ixina  Linne,  known  in 
commerce  as  Savanilla  Rhatany,  or  Krameria  argentea  Martins, 
known  in  commerce  as  Para  or  Brazilian  Rhatany  (Fam.  Legion i- 
nosce),  without  the  presence  of  more  than  5  per  cent,  of  stems  or 
other  foreign  matter. 

The  chief  constituent  is  krameria-tamiic  acid,  also  starch,  sugar, 
gum,  and  krameric  acid. 

Peruvian  Rhatany. — Official  Description. — It  consists  of  a  knotty,  several  to  many- 
headed  crown  with  numerous  branching  roots,  the  latter  rarely  attaining  a  length  of  50 
cm.  and  usually  less  than  1  cm.  in  thickness,  cylindrical,  somewhat  tapering,  and  flex- 
IIOUS  or  wavy;  externally  light  reddish-brown  or  brownish-red,  more  or  less  marked 
with  'lark  scaly  cork,  especially  in  the  upper  portion,  otherwise  nearly  smooth,  some- 
what longitudinally  wrinkled  and  devoid  of  transverse  fissures,  fracture  of  bark  slightly 
fibrous,  of  wood  tough  and  splintery,  the  pinkish-brown  bark  less  than  one-third  of 
the  radius,  the  wood  yellowish  or  pinkish-white  and  finely  radiate. 

Odor  and  Taste. — Inodorous;  wood  nearly  tasteless,  bark  astringent. 

Savanilla  Rhatany  and  Para  Rhatany. — Official  Description. — Roots  usually  sepa- 
rate, less  flexuous  and  tapering  than  those  of  Peruvian  Rhatany,  and  usualK  not  exceed- 
ing 12  mm.  in  thickness;  externally  purplish-brown  or  chocolate-brown  and  marked 

with  numerous  transverse  fissures;  fracture  less  tough  than  that  of  Peruvian   Rhatany; 
internally  the  bark  and  wood  darker,  the  bark  about  two-fifths  or  more   of  the  radius 

and  trior.'  astringent  than  that  of  Peruvian  Rhatany. 

Odor  and  Taste.  —Inodorous;  wood  nearly  tasteless,  bark  astringent. 

Tests  for  Identity  and  Purity. — Powdered  Krameria  is  reddish-brown:  starch  grains 
simple  or  two-  to  four-compound,  the  individual  grains  Bpherical,  ellipsoidal,  or  plano- 
convex, and  sometimes  with  a  central,  radial  or  star-like  cleft,  from  0.003  to  0.035  nun. 

in  diam  >ter;  bast-fibers  more  or  less  wavy  in  outline  with  very  much  attenuated  ends 
and  with  non-lignified  walls;  trachea  with  simple  or  bordered  pores  associated  with 

numerous  wood-fibers  which  are  narrow-spindle  shaped  and  with  thick,  porous,  Blightly 

lignified  walls;   numerous  cellular  fragments  with  yellowish  or  reddish-brown  wails; 

calcium  oxalate  in  monoclinic  prisms,  from  0.01  to  (I  1  mm.  in  length,  few  Or  frequently 

abw  q1  . 

Macerate  2  Gm.  of  powdered  Krameria  with  n>  mils  of  alcohol,  with  occasional  stir- 
rim;  for  one  hour,  and  filter.     The  deep  reddish  colored  filtrate  obtained  yields  a  dark 
brownish-red  precipitate  and  a  deep  oranire-red  filtrate  upon  the  addition  of  an  i 
of  alcoholic  had  acetate  T.S.;  this  latter  filtrate  yields  no  precipitate  upon  the  further 
addition  of  a  drop  or  two  of  alcoholic  had  acetate  T.S.,  and  yields  an  olive-brown  solu- 
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tion  having  a  purplish  fluorescence  upon  the  addition  of  a  drop  or  two  of  ferric  chlo- 
ride T.S. 

Krameria  yields  not  less  than  9  per  cent,  of  aqueous  extractive  and  not  more  than 
6  per  cent,  of  ash. 

N.  F.  Preparations. — Extractum  Kramerise;  Fluidextractum  Krameria';  I'luid- 
glyceratum  Krameriae;  Pulvis  Gambir  Compositus;  Syrupus  Krameria';  Tinctura 
Kramer  ias. 

Uses. — It  is  a  tonic  and  astringent,  used  in  diarrhoea  and  leucor- 
rhcea.    Dose,  fifteen  grains  (1  Gm.). 


QUERCUS.   N.  F.     Quercus 
(U.S. P.  VIII) 

[Querc. — White  Oak  Bark] 

The  dried  bark  of  the  trunk  and  branches  of  Quercus  alba  Linne 
(Fam.  Fagacece),  deprived  of  the  periderm. 

The  most  important  constituents  are  quercitannic  acid  and  oak-red, 
also  pectin,  resin,  wax,  fat,  the  sugar  quercit,  etc. 

Official  Description. — In  nearly  flat  pieces,  from  2  to  10  mm.  in  thickness;  externally 
light  brown,  becoming  darker  with  age,  rough-fibrous;  fracture  uneven,  coarsely  fibrous. 

Odor  and  Taste. — Odor  distinct;  tasue  strongly  astringent;  not  tingeing  the  saliva 
yellow  when  chewed. 

Test  for  Identity  and  Purity. — Quercus  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Quercus. 

Uses. — It  is  an  astringent,  used  in  diarrhoea  and  leucorrhcea,  also 
in  hemorrhoids,  and  as  a  gargle.    Dose,  fifteen  grains  (1  Gm.). 


RUBUS.   N.  F.     Rubus 
(U.S. P.  VIII) 

[Blackberry  Bark] 

The  dried  bark  of  the  rhizome  of  Rubus  villosus  Aiton,  Rubus 
nigrobaccus  Bailey,  or  of  Rubus  cuneifolius  Pursh  (Fam.  Rosacea   . 

Rubus  owes  its  astringent  properties  to  tannic  acid.  There  are 
also  present  gum,  coloring  matter,  etc. 

Official  Description. — In  elongated,  tough,  flexible  quills  or  bands,  from  3  to  6  mm. 
in  diameter,  the  bark  from  1  to  2  mm.  in  thickness;  outer  surface  deep  red-brown  or 
dark  gray-brown,  occasionally  blackish-brown,  somewhat  scaly;  inner  surface  yellow 
or  pale  brown,  strongly  and  coarsely  long  straight-striate;  fracture  tough-fibrous;  readily 
splitting. 

Odor  and  Taste. — Inodorous;  taste  strongly  astringent  and  bitter. 

Test  for  Identity  and  Purity. — Rubus  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Rubi  Compositum;  Fluidextractum  Rubi;  Syrupus 
Rubi  (from  Fluidextract). 

Uses. — Rubus  is  used  as  an  astringent.  The  dose  is  fifteen  grains 
(1  Gm.). 
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RUMEX.   N.  F.     Rumex 
[Yellow  Dock        Curled  Dock] 

The  roots  of  Rumex  crispus  Linne,  or  of  Rumex  obtusifolius  Linne 
(Fam.  Polygonacece),  without  the  presence  of  more  than  5  per  cent, 
of  stem  bases. 

It  contains  rumicin,  said  to  be  isomeric  with  chrysophanic  acid. 
Nepodin  and  lapodin  are  also  present. 

Official  Description. — Usually  split  longitudinally  or  cut  into  transverse  pieces  about 
2  cm.  in  length.  The  entire  root,  nearly  simple,  slightly  tapering,  with  few  if  any 
rootlets,  somewhat  twisted,  up  to  30  cm.  in  length  and  7  cm.  in  diameter,  externally 
reddish-brown  or  grayish  from  adhering  soil,  finely  annulate  above,  deeply  wrinkled 
longitudinally,  marked  with  small  indented  root  scars  which  are  often  transversely 
elongated  and  with  occasional  stem  scars  or  remains  of  stems,  the  latter  being  hollow 
and  finely  striated ;  leaf  buds  few,  obconical;  fracture  short  and  dusty,  somewhat  fibrous. 

The  transverse  section  exhibits  a  yellowish  or  brownish  cortex  and  a  whitish  or 
yellowish  wood  which  is  finely  radiate  in  the  outer  portion.  When  examined  under  the 
microscope,  it  exhibits  a  thick  cortex  with  several  layers  of  cork,  beneath  which  is  an 
interrupted  row  of  stone  cells;  a  distinct  cambium;  and  vascular  bundles  with  few  fibers. 

Tests  for  Identity  and  Purity. — The  powder,  when  examined  under  the  microscope, 
shows  calcium  oxalate  crystals  in  rosette  aggregates  from  0.025  mm.  to  0.06  mm.  in 
diameter;  numerous  starch  grains  ellipsoidal  or  narrowly  elongated,  sometimes  trun- 
cate, up  to  0.025  mm.  in  length;  stone  cells  from  0.04  mm.  to  0.2  mm.  in  diameter,  with 
walls  somewhat  lamellated,  from  0.008  mm.  to  0.025  mm.  in  thickness  and  with  few 
simple  pores;  sclerenchymatous  fibers  few,  thin-walled  with  simple  pores;  tracheae  up  to 
0.1  mm.  in  width  with  scalariform  or  reticulate  thickenings  of  the  wall;  cork  cells  light 
brown. 

Rumex  yields  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Rumicis. 

Uses. — It  is  used  as  an  astringent  and  tonic,  applied  locally  in 
scrofulous  disorders.    Dose,  one  drachm  (4  6m.). 


UVA  URSI.  U.  S.     Uva  Ursi 

[Bearberrt] 

The  dried  leaves  of  Arctostaphylos  Uva-ursi  (Linne)  Sprengel 
(Fam.  Ericacece),  without  the  presence  or  admixture  of  more  than  5 
per  cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Usually  more  or  less  entire,  laminae  obovate  or  oblong-spatulate, 
from  12  to  30  mm.  in  length  and  from  5  to  13  mm.  in  breadth;  summits  obtuse  or  rounded; 
margins  entire,  slightly  revolute;  bases  cuncate,  tapering  into  short,  stout  petioles; 
upper  surfaces  dark  green,  glabrous  and  shiny,  finely  reticulate;  under  surfaces  ycllowish- 
green  and  slightly  pubescent,  especially  on  the  midribs;  coriaceous,  fracture  short. 

Odor  and  Taste. — Odor  aromatic,  tea-like;  taste  astringent  and  somewhat  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  olive  green;  under  the  microscope  it 
shows  irregular  fragments;  epidermal  cells  polygonal,  those  of  the  lower  surfaces  showing 
broadly  elliptical  stomata  about  0.035  mm.  in  length,  surrounded  by  from  5  to  8  neighbor- 
ing ''lis;  fills  of  meaophyll  with  chloroplastids  and  frequently  irregular  masses  of  a 
carbohydrate;  fragments  of  fibro-vascular  bundles  with  spiral  trachea  associated  with 
narrow,  strongly  lignified  sclerenchymatous  fibers  and  frequently  also  with  crystal 
fibers  with  monoclimc  prisms,  from  0.006  to  0.015  nun.  in  diameter;  numerous  fragments 
made  Up  (>f  cells  having  a  yellowish-brown  content  which  are  colored  a  bluish-black 
upon  the  addition  of  ferric  chloride  T.S. 

Place  0.1  Gm.  of  powdered  Uva  Ursi  on  a  watch  crystal  and  cover  with  another  watch 
crystal  and  gently  heal  On  powder;  a  crystalline  sublimate  forms,  consisting  of  long 
rods  .nid  feather-uke  aggregates  which  polarize  light  with  a  brilliant  play  of  colors. 

rate  1  Gm.  of  powdered  fjva  (Jro  with  10  mils  of  boiling  water,  shake  the  mixture 
occasionally  until  cold  and  then  filter  it;  the  filtrate  yields  ■  grayish-purple  precipitate 
upon  the  addition  of  a  few  drops  of  ferrous  sulphate  T.S. 

U.  S.  P.  Preparation. — Fluidextr.irtum  Uvae  Ursi. 

N.  F.  Preparations. — Elixir  Buchu  Cotnpositum  (from  Compound  Fluidextract 
of  Buchu);  Fluidextractum  Buchu  Compositum. 
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Uva  ursi  contains  about  6  per  cent,  of  tannic  acid,  with  gallic  acid, 
urson,  arbutin,  ericolin,  gum,  resin,  coloring  matter,  etc. 

Uses. — It  is  used  as  a  diuretic,  astringent,  and  tonic.  Dose,  thirty 
grains  (2  Gm.). 


Unofficial  Astringent  Substances 


Agrimonia 

Agrimony 
Areca  Nut 

Semen  Areca 

(Betel  Nut) 
Bistorta 

Bistort 
Catechu 

Catechu,  U.  S.  P.  1890 
Comptonia 

Sweet  Fern 
Diospyros 

Persimmon 
Epigsea 

Trailing  Arbutus 
Epilobium 

Willow  Herb 
Epiphegus 

Beech-drop 
Eugallol 

(Pyrogallol-mono-acetate) 
Gallanol 

(Gallic  Acid  Anilide, 
Gallinol,  Gallanilide), 
C6H5NH.CO.C6Ha(OH)j 

Hepatica 

Liverwort 
Heuchera 

Alum  root 
Hieraceum 

Hawkweed 
Hippocastanum 

Horsechestnut  Bark 
Ilex  Paraguayensis 

Mate,  Paraguay  Tea 
Monesia 

Monesia 

Myrobalanus 

Myrobalans 
Nymphsea 

Water  Lily 
Potentilla 

Cinquefoil 
Pulmonaria 

Lungwort 
Quercus  Tinctoria 

Black  Oak  Bark 
Rhus  Aromatica 

Sweet  Sumach 
Rosa  Centifolia 

Pale  Rose.     U.  S.  P.  1890 
Saligallol 

(Pyrogallol  Disalicylate) 


Spirtea 

Hardhack 
Statice 

Marsh  Rosemary 
Tannalbin 

(Exsiccated  Tannin 
Albuminate) 

Tannigen 

(Diacetvl  Tannin)  , 
Ci4H8(COCH3)20» 

Tannoform 

(Methylene-ditannin, 
Tannin-formaldehyde) , 
CH2(Ci4He09)a 


Tormentilla 
Tormentil 


From   A.  Eupatoria,  grown  in   North  America.      It  contain! 

tannin  and  bitter  principle 
Vermifuge.     Dose,  one  to  two  drachms  (4  to  8  Gm.) 

The  rhizome  of  Polygonum  B.,  grown  in  Canada  and  the 
United  States.    It  contains  about  20  per  cent,  of  tannin,  etc. 

From  Uncaria  Gambir,  grown  in  tbe  East  India  Islands.  It 
contains  catechin,  catechutannin,  etc.  (see  Gambir  p.  1298) 

The  leaves  of  C.  aspleni/olia,  found  in  North  America.  It 
contains  volatile  oil,  tannin,  etc. 

The  bark  of  D.  virginiana,  grown  in  the  United  States.  It 
contains  tannin  and  malic  acid 

From  E.  repent,  found  in  North  America.  It  contains  tannin, 
and  the  principles  common  to  the  Ericacea 

From  E.  angustifolium,  found  in  the  Northern  Hemisphere. 
It  contains  tannin,  mucilage,  etc. 

From  E.  virginiana,  a  parasitic  plant  found  in  North  America. 
It  contains  tannin,  bitter  principle,  etc. 

A  brownish  yellow,  syrupy  liquid,  soluble  in  water.  Used  like 
pyrogallol  in  skin  diseases.     Applied  externally 

Prepared  by  boiling  tannic  acid  with  aniline.  In  grayish  scale* 
or  powder,  having  a  bitter  taste,  soluble  in  water,  alcohol, 
ana  ether;  very  astringent.  Used  in  skin  diseases,  in  3  to 
20  per  cent,  ointments,  and  as  a  dusting  powder  when  mixed 
with  talc 

The  leaves  of  H.  triloba,  found  in  North  America.  It  contains 
tannin,  mucilage,  etc. 

The  root  oi  H.  americana,  found  in  the  United  States.  It  con- 
tains about  20  per  cent,  of  tannin 

From  different  species  of  Hieraceum,  found  in  North  America. 
It  contains  tannin 

The  bark  of  JZsculus  Hippocastanum,  grown  in  North  America. 
It  contains  tannin  and  various  other  principles 

The  leaves  of  J.  paraguayensis,  grown  in  Brazil.  It  contains 
tannin  and  10  to  15  per  cent,  of  caffeine,  etc. 

From  Chrysophyllum  glycyphlasum,  found  in  Brazil.  A  vege- 
table extract,  alterative,  and  astringent.  Dose,  from  two  to 
ten  grains  (0.13  to  0.65  Gm.)  every  hour  or  two 

From  different  species  of  Ttrminalia,  grown  in  Southern  Asia. 
It  contains  about  45  per  cent,  of  gallo-tannic  acid 

The  rhizome  of  N.  odorata,  found  in  the  United  States.  It 
contains  tannin  and  mucilage 

From  P.  canadensis,  found  in  North  America.  It  contains 
tannin 

From  P.  officinalis,  grown  in  Europe.     It  contains  tannin 

From  Q.  coccinea,  var.  tinctoria,  grown  in  the  United  States. 
It  contains  tannin,  etc. 

From  R.  aromatica.  It  contains  tannin,  coloring  matter,  gum 
resin,  etc. 

The  petals  of  Rosa  centifolia  Linne  (Fam.  Rosacea:).  It  con- 
tains tannin,  volatile  oil,  sugar,  etc.     Used  as  a  flavor 

A  resinous  solid,  sold  in  the  form  of  a  33  per  cent,  solution  in 
acetone.  Used  in  skin  diseases,  and  as  a  vehicle  for  other 
dermic  preparations.  It  is  applied  externally  in  the  form  of 
a  2  to  15  per  cent,  solution 

From  S.  tomentosa,  found  in  North  America.  It  contains  tan- 
nin and  bitter  principle 

The  root  of  S.  Limonium,  grown  in  Europe.  It  contains  tan- 
nin and  volatile  oil 

A  compound  of  tannin  and  albumin  in  the  form  of  a  red-brown 
powder;  tasteless  and  odorless.  It  contains  about  50  per 
cent,  of  tannic  acid.  Used  as  an  intestinal  astringent,  in 
doses  of  three  to  ten  grains  (0.2  to  0.65  Gm.) 

An  acetic  ester  of  tannic  acid.  _  A  yellowish,  odorless,  and 
tasteless  hygroscopic  powder;  insoluble  in  water,  vitv  sol- 
uble in  alcohol.  An  intestinal  astringent  in  chronic  diarrhoea, 
in  doses  of  five  to  fifteen  grains  (0.32  to  1  Gm.) 

Obtained  by  adding  formaldehyde  to  an  aqueous  solution  of 
tannic  acid  and  precipitating  with  hydrochloric  acid.  A 
reddish-brown  powder  insoluble  in  water.  Used  ns  a  dust- 
ing powder,  as  a  drying  antiseptic,  and  in  intestinal  dis- 
orders.    Dose,  four  to  eight  grains  (0.25  to  0.5  Gm) 

From  T.  erecta,  grown  in  Europe.  It  contains  about  20  per 
cent,  of  tannin 
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QUESTIONS  ON  DRUGS  CONTAINING  GLUCOSIDES  OR  NEUTRAL 
PRINCIPLES,  WITH  THEIR  PREPARATIONS 

What  are  glucosides?    (See  page  1259.) 

If  salicin  is  boiled  with  sulphuric  acid,  what  does  it  yield? 

Explain  the  reaction  which  takes  place. 

How  may  glucosides  be  split  into  glucose  and  the  derived  product? 

How  do  these  principles  act? 

How  are  glucosides  usually  found? 

Gentian — What  is  the  Latin  name?    What  is  its  source? 

How  is  it  officially  described? 

What  does  gentian  contain? 

Into  what  does  the  glucoside  gentiopicrin  split  when  heated  with  dilute  acids? 

What  effect  is  produced  by  ferric  salts  upon  preparations  of  gentian? 

To  what  is  this  reaction  due? 

How  may  gentian  preparations  be  prevented  from  discoloring  when  mixed  with 
ferric  salts? 

What  are  the  medicinal  properties  of  gentian? 

Give  the  dose.    Name  the  more  important  preparations  of  it  which  are  official. 

Calumba — What  are  its  synonyms? 

What  is  its  source?    Give  the  official  description.    To  what  does  it  owe  its  virtues? 

What  other  constituents  are  present? 

For  what  is  it  used?    What  are  the  official  preparations? 

Quassia — What  is  its  synonym?  Give  the  official  definition  and  description.  What 
are  the  differences  between  the  Jamaica  and  Surinam  quassia? 

What  are  its  constituents? 

To  what  does  it  owe  its  bitterness? 

What  are   its  properties?    What  are  the  official  preparations? 

Salicin — What  is  the  Latin  name?    What  is  salicin? 

How  is  it  made?  Describe  appearance ,  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity  and  purity. 

For  what  is  it  used  medicinally?    What  is  the  dose? 

Taraxacum — What  is  its  synonym?    What  is  its  source? 

Give  the  official  description.    What  are  its  constituents? 

To  what  does  it  owe  its  bitterness?    For  what  is  it  used  medicinally?    Give  the  dose. 

What  are  the  official  preparations? 

Squill — What  is  the  Latin  title?  What  is  its  source?  How  may  it  be  standard- 
ized?   Give  the  official  description.    What  principles  does  squill  contain? 

What  liquids  are  suitable  for  extracting  its  active  principles?  What  are  its  prop- 
erties? 

What  are  the  official  preparations? 

Digitalis — What  is  its  synonym?  Give  the  P.  I.  title.  What  is  its  definition? 
How  may  it  be  standardized?    Give  the  official  description. 

Name  the  important  constituents. 

Give  the  dose  of  each  of  the  commercial  forms  of  digitalis  glucosides. 

What  are  the  medicinal  properties  of  digitalis?  Give  the  dose.  What  are  its 
official  preparations? 

Strophanthus — Give  the  official  definition  and  description.  How  may  it  be  stand- 
ardized? What  effect  does  concentrated  sulphuric  acid  have  upon  the  crushed 
or  cut  seeds? 

What  principles  does  it  contain?  Why  is  the  drug  percolated  with  benzin  in  mak- 
ing the  official  tineturc?    For  what  is  it  used  medicinally? 

Give  the  dose.    What  preparation  is  official? 

Strophanthin — Give  Latin  title  and  official  definition.     How  may  it  be  prepared? 

Give  description,  taste,  chemical  reaction,  solubility,  and  tests  for  identity  and 
purity. 

What  is  the  dose  and  medicinal  use? 

Santonin — What  is  the  Latin  name?    What  is  santonin'.' 

How  may  it  be  made?     Does  it  combine  with  alkalies? 

What  action  do  addfl  have  upon  these  solutions'.' 

Why  should  not  the  soluble  compounds  of  santonin  be  used  in  medicine? 

Give   the   description,   odor,   taste,   chemical    reaction,   solubility,   and   tests  for 

identity  and  purity. 
For  what  is  it  used  medicinally?    What  is  the  dose? 


QUESTIONS  1307 

Adonis — What  is  the  synonym?    Give  definition  and  description. 

What  are   its  constituents?    Give  its  uses  and  dose. 

Aletris — What  are  its  synonyms?    What  is  its  source? 

Name  the  constituents.    Describe  its  appearance,  odor,  and  taste. 

Name  its  N.  F.  preparations,  the  uses  and  dose. 

Brayera — What  are  the  synonyms? 

Give  the  definition.    What  constituents  are  present? 

Name  its  N.  F.  preparation  and  the  uses  and  dose. 

Caulophyllum — Give  the  synonyms.    How  is  it  defined? 

Name  the  constituents.    Describe  the  drug.    Give  the  uses  and  dose. 

Centaury — What  is  the  Latin  title? 

Give  definition  and  description.    What  are  the  constituents? 

Give  uses  and  dose. 

Chionanthus — What  is  the  synonym?    What  is  its  source? 

Describe  the  drug.    For  what  is  it  used? 

Chirata — What  is  its  source?    Give  the  official  description. 

What  principles  does  it  contain? 

What  are  its  uses?    What  is  the  official  preparation? 

Cocillana — Give  definition  and  description. 

What  are  the  constituents?    Name  the  N.  F.  preparation. 

What  are  its  uses  and  the  dose? 

Condurango — How  is  it  defined?    What  are  its  constituents? 

Describe  the  drug.    What  preparation  is  official?    Give  uses  and  dose. 

Convallaria  flowers — Give  the  synonym. 

How  is  it  defined  and  described? 

Give  the  N.  F.  preparation  and  the  uses  and  dose. 

Convallaria  root — Give  the  synonym. 

What  is  its  source?    Name  the  constituents. 

Describe  the  drug.    Name  its  preparat'on,  uses,  and  dose. 

Cornus — What  is  the  synonym?    What  is  its  source? 

What  constituents  are  present?    Describe  the  drug.     What  preparation  is  official? 

Give  its  uses  and  dose. 
Crocus — Name  the  synonym.    How  is  it  defined  and  described? 
What  constituents  are  present?    What  are  its  uses? 
Coltsfoot — Give  the  Latin  title  and  synonyms. . 
What  is  its  source?    Describe  the  drug. 
What  are  its  uses  and  the  dose? 

White  ash  bark — WTiat  is  its  source?  Name  the  constituents.    Give  its  uses  and  dose. 
Helonias — What  is  its  synonym?    Give  the  definition  and  description. 
What  are  its  uses  and  the  dose? 

Cottonroot  bark — What  kind  of  cottonroot  bark  is  official? 
What  is  its  source?     What  constituents  are  present? 
Describe  the  drug.    What  are  its  uses?    Why  is  the  fresh  bark  used? 
Hydrangea — Give  the  synonym. 

How  is  it  defined?    Name  the  constituents.    Describe  the  drug. 
What  are   its  uses  and  dose? 
Melilot — Name  the  synonyms. 
Give  the  definition  and  description. 
What  is  its  N.  F.  preparation?    What  are  its  uses? 

Phytolacca — Give  the  synonym.    How  is  it  defined?    What  are  the  constituents. 
Describe  the  drug.    What  are  its  uses  and  dose? 
Verbena — What  is  the  synonym? 
Give  its  definition  and  description. 
What  are  its  constituents? 

Name  its  N.  F.  preparation.    What  are  its  uses  and  dose? 
Lappa — What  is  its  synonym?    What  is  its  source?    Describe  this  root. 
What  does  it  contain?    What  are  its  properties? 
Mention  the  official  preparation. 
Menyanthes — What  is  the  synonym? 
Give  its  official  definition  and  description. 
What  are  the  constituents?    Give  its  uses  ana  dose. 
Trifolium — What  is  the  synonym? 
Give  its  definition  and  description. 

What  are  the  constituents?    What  are  its  uses  and  the  dose? 
Red  Saunders — Give  the  Latin  title. 
What  is  the  definition  and  description? 
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Name  the  constituents.    What  are  its  uses?    Name  the  official  preparations  into 
which  it  enters. 

Sarsaparilla — What  is  its  source?    How  is  it  officially  described? 

What  glucoside  does  it  contain? 

Into  what  does  this  glucoside  split  when  boiled  with  dilute  acids? 

What  are  its  other  constituents? 

What  are  good  solvents?    What  are  its  properties? 

What  are  its  official  preparations? 

Senega — What  is  its  source?    Name  the  synonyms.     How  is  it  officially  described? 

What  does  it  contain?    What  are  good  solvents? 

Why  are  preparations  of  senega  apt  to  gelatinize? 

How  may  this  be  obviated? 

What  are  its  properties? 

What  are  its  official  preparations? 

Quillaja — -What  is  the  synonym? 

Give  its  source.    What  are  the  constituents? 

Describe  the  drug.    What  are  its  uses? 

Senna — What  is  its  source?     What  is  the  difference  between    Alexandria  and 
India  senna?     What  does  it  contain? 

Upon  what  principles  does  its  cathartic  action  chiefly  depend? 

What  was  formerly  believed  to  be  the  chief  purgative  principle? 

Under  the  influence  of  dilute  acids  and  heat,  into  what  does  cathartic  acid  split? 

Are  the  purgative  principles  soluble  in  strong  alcohol? 

What  portions  are  soluble? 

What  are  good  solvents  for  the  purgative  principles? 

What  is  the  dose  of  senna  given  in  infusion? 

What  are  its  official  preparations? 

Rhubarb — What  is  the  Latin  official  name?    What  is  its  source?    How  is  it  offi- 
cially described? 

What  effect  do  alkalies  have  upon  powdered  rhubarb? 

Name  the  principles  which  are  present  in  rhubarb.    Which  of  these  are  resins? 

To  what  are  the  astringent  properties  of  rhubarb  due? 

What  other  ingredient  is  present? 

Upon  what  do  the  medicinal  properties  of  rhubarb  depend?    What  is  the  dose? 

What  are  the  more  important  official  preparations? 

Chrysarobin — What  is  the  Latin  name?    What  is  chrysarobin? 

Give  the  description,  odor,  taste,  specific  gravity,  solubilities,  and  tests  for  iden- 
tity.    What  are  the  objections  to  its  use? 

What  are  its  properties  and  uses?    What  is  its  official  preparation? 

Gamboge — What  is  the  Latin  name?    What  is   its  source?    How  is  it  officially 
described? 

What  does  it  contain? 

What  effect  have  alkaline  solutions  upon  the  resin?    What  is  its  medicinal  action? 

In  which  official  preparation  is  it  an  ingredient? 

What  is  the  dose? 

Jalap — What  is  its  source? 

What  percentage  of  total  resin  should  be  present?  • 

How  is  it  o'ficially  described? 

What  glucoside  does  it  contain?    What  other  constituents? 

Upon  what  does  the  value  of  jalap  depend? 

How  may  its  efficiency  be  tested?    Describe  the  details  of  this  assay.    For  what  is 
it  used  medicinally?     What  is  the  dose? 

What  are  the  official  preparations? 

ScammonT  root — How  is  it  defined? 

What  is  the  important  constituent  and  how  much  should  be  present? 
Wh.it,  are  its  uses  and  dose? 

What  are  its  o'ficial  preparations? 

Podophyllum — What  are  its  synonyms?    What  is  its  source?    What  is  the  U.  S.  P. 
Standard?     How  is  it  officially  described? 

What  does  it  contain?    What  is  a  good  solvent?    What  is  the  use  and  dose? 

What  rirc  the  official  preparations? 

tra  Sagrada — What  was  the  former  official  title? 

Give  the  oTidal  description  and  definition.     What   are  its   active  constituents? 

For  what  is  it  used  medicinally?    Give  the  dose. 

What  arc  the  official  preparations? 
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Frangula — What  is  the  synonym?    Give  the  official  description  and  definition. 

What  two  glucosides  does  it  contain?    What  other  constituents? 

What  are  its  properties  when  fresh  and  when  old? 

What  is  the  dose?    What  are  the  official  preparations? 

Aloes — Name  the  varieties  of  aloes  included  under  this  title.    What  is  aloes7    Give 

the  several  sources. 
What  does  aloes  contain? 

What  variety  of  aloin  is  present  in  Socotrine  aloes? 
How  may  this  be  distinguished  from  barbaloin  and  from  nataloin? 
What  other  principle  is  present  in  aloes  and  aloin?    Name  other  cathartic  drugs 

containing  this  principle.    How  do  they  produce  this  cathartic  action? 
Give  official  description,  odor,  taste,  and  tests  for  identity.    How  may  the  presence 

of  gum  and  inorganic  impurities  be  detected? 
What  is  the  dose?    What  are  the  more  important  official  preparations? 
Aloin — What  is  this  substance?    How  is  it  prepared? 
Give  the  official  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests 

for  identity.     Name  its  N.  F.  preparations. 
What  are  its  medicinal  properties? 
Colocynth — What  are  its  synonyms?    What  is  its  definition?    How  is  it  officially 

described?     What  glucosides  does  it  contain? 
Into  what  does  this  glucoside  split  under  the  action  of  diluted  acids? 
Are  the  seeds  valuable?    What  is  the  dose?    What  are  the  official  preparations? 
Elaterin — Give  the  Latin  name.    What  is  elaterin? 
How  may  it  be  prepared?    What  is  elaterium,  and  how  is  it  obtained? 
What  is  the  yield  of  elaterium  from  the  cucumber? 
How  is  commercial  elaterium  usually  made?    Describe  appearance,  odor,  taste, 

chemical  reaction,  and  solubility. 
Give  tests  for  identity.    How  may  the  absence  of  alkaloids  be  determined? 
For  what  is  it  used  medicinally?    What  is  the  dose? 
What  is  the  official  preparation? 
Bryonia — What  is  the  synonym? 
Give  the  definition  and  description. 
What  are  its  constituents? 
What  preparation  is  official? 
Name  its  uses  and  the  dose. 
Cassia  fistula — Give  the  synonym. 
How  is  it  defined  and  described? 
What  constituents  are  present? 
Name  its  preparation,  uses,  and  dose. 

Euonymus — What  is  its  synonym?     What  is  its  source?     How  is  it  officially  de- 
scribed? 
What  does  it  contain?    What  is  the  dose?    Name  its  official  preparations.    What 

precautions  are  necessary  in  administering  it? 
Fig — What  is  the  Latin  title,  and  definition? 
Name  the  constituents,  preparations,  and  uses. 
Leptandra — What  is  the  synonym?     What  is   its  source?     How  is   it  officially 

described? 
What  does  it  contain?    What  is  the  active  principle? 
Is  it  identical  with  the  eclectic  preparation  leptandrin? 
What  are  the  properties  of  true  leptandrin? 
For  what  is  leptranda  used  medicinally?    What  is  the  dose?    What   are  the  official 

preparations? 
Prune — How  is  it  defined  and  described? 
Name  the  constituents,  preparation,  and  uses. 
Rhamnus  cathartica — What  are  the  synonyms? 
What  is  this  drug?    Name  its  constituents. 
Describe  its  appearance,  odor,  and  taste. 
What  are  its  uses  and  the  dose? 
Nutgall — What  is  the  Latin  name?     Give  the  synonyms.     What  are  nutgalls? 

How  are  they  officially  described? 
What  do  they  contain?    What  are  its  uses  and  the  dose?    What  are  its  official 

preparations? 
Tannic  acid — What  is  the  Latin  official  name?    What  are  the  synonyms?    How 

may  it  be  prepared? 
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Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  testa 
for  identity.  How  may  the  following  impurities  be  detected? — Gum  or  dex- 
trin; resinous  substances. 

What  are  its  uses  and  the  dose?  What  form  of  liquid  preparation  is  valuable? 
What  are  its  official  preparations? 

Gallic  acid — What  is  the  Latin  official  name?  What  is  gallic  acid?  What  was 
the  former  official  process  for  preparing  it? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity.    How  may  the  absence  of  tannic  acid  be  determined? 

What  are  its  uses  and  the  dose? 

Pyrogallol — Give  the  synonym.  What  is  this  substance  chemically?  How  may 
it  be  obtained? 

Give  the  official  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for 
identity. 

What  is  its  use  in  medicine?    What  is  its  use  in  the  arts? 

Gambir — What  drug  does  this  replace  and  why?    What  is  its  synonym? 

What  is  the  official  definition?    Give  the  official  description. 

What  peculiar  tannin  is  present?  Give  its  characteristics.  What  other  principles 
are  present? 

Why  do  its  liquid  preparations  frequently  gelatinize?  What  are  its  uses  and  the 
dose? 

What  are  its  official  preparations? 

Kino — What  is  it?  Describe  its  appearance  and  characteristics.  What  does  it 
contain? 

Why  do  its  liquid  preparations  frequently  gelatinize?    What  is  its  medicinal  use? 

What  is  the  dose? 

What  is  its  official  preparation? 

Red  rose — What  is  the  Latin  official  name?  What  is  its  source?  What  is  the 
official  description? 

What  does  it  contain? 

What  effect  does  sulphuric  acid  have  upon  the  coloring  matter? 

For  what  is  the  infusion  used? 

What  are  its  medicinal  properties?    What  are  its  official  preparations? 

Castanea — Give  the  synonym.  How  is  it  defined  and  described?  What  are  its 
constituents?    Give  the  uses  and  dose. 

Chimaphila — What  is  its  synonym?  What  is  its  source?  How  is  it  officially  de- 
scribed?   What  does  it  contain? 

What  are  its  uses  and  the  dose?    What  is  its  official  preparation? 

Geranium — What  is  its  synonym?  How  is  it  defined  and  how  described?  What 
does  it  contain? 

What  is  its  medicinal  use? 

What  is  the  dose?    What  are  its  official  preparations? 

Hematoxylon — What  is  its  synonym?  What  is  its  source?  How  is  it  officially  de- 
scribed? 

What  does  it  contain? 

What  effect  do  alkalies  have  upon  hematoxylon? 

What  are  its  medicinal  properties?    What  is  the  dose? 

What  is  its  official  preparation? 

Hamamelis  leaves — What  is  the  Latin  title?  What  is  its  synonym?  How  is  it  de- 
fined and  described? 

For  what  is  it  used  medicinally'.'     Give  the  official  preparation. 

Kr.iineria —What   is  its  synonym?     What   is  its  source? 

Describe  the  difference  between  the  several  official  varieties  of  kr.iineria. 

What  floes  it  contain?     What  is  the  dose? 

What  are  its  official  preparations? 

White  oak   -What  is  the  Latin  title?    (Jive  the  official  definition  and  description. 

What  does  it  contain'.' 

For  what  is  it  used  medicinally?     Give  the  dose.      Name  the  official  preparation. 

Rubua    What  is  its  synonym r    What  is  its  source?    Howisil  officially  qeacribed? 

To  what  does  it  owe  its  virtues?     What  is  the  dose? 

What  are  its  official  preparations? 

RumeX  -What  are  its  synonyms'.'     Give  its  definition  and  description. 

What   are  it<  constituents"     Give  its  uses  and  the  dose. 

f'va  ursi  —  What  is  its  synonym'.'     What  is  its  source" 

What  does  it  contain?    What  is  the  dose?    What  are  its  official  preparations? 


CHAPTER    LX 

ALKALOIDS 

The  alkaloids  are  unquestionably  the  most  important  of  all  the 
organic  compounds  which  are  of  interest  to  the  pharmacist,  the  most 
active  and  potent  remedies  that  he  dispenses  belonging  to  this  class 
of  principles. 

Chemically,  many  of  the  vegetable  alkaloids  are  closely  related  to 
pyridine,  quinoline,  and  similar  bodies,  and  this  fact,  established  by 
Konigs — and  the  successful  synthesis  of  some  of  the  alkaloids  start- 
ing from  a  pyridine  base — has  led  chemists  to  endeavor  to  base  a 
classification  upon  it.  Alkaloids  possess  many  properties  which  show 
their  similarity  to  ammonia.  They  are  mostly  composed  of  carbon, 
hydrogen,  nitrogen,  and  oxygen;  in  some  oxygen  is  absent.  Alka- 
loids are  obtained  from  both  the  vegetable  and  the  animal  kingdom, 
although  the  term  leucomaines  is  the  term  usually  applied  to  basic 
principles  found  in  living  animal  tissue,  and  ptomaines  for  the  prod- 
ucts of  animal  decomposition.  These  are  sometimes  called  cadaveric 
alkaloids.  They  are  found  in  nearly  all  the  organs  of  plants,  in 
roots,  barks,  stems,  leaves,  petals,  seeds,  etc.  The  distinctive  features 
of  alkaloids  are  as  follows : 

1.  They  all  contain  nitrogen.  The  non- volatile  alkaloids  are  mostly 
solids,  the  volatile  alkaloids  are  chiefly  liquids. 

2.  Alkaloids  restore  the  color  of  reddened  litmus.  They  unite 
with  acids  to  form  salts,  like  the  derived  ammonias,  and  they  are 
precipitated  from  their  saline  solutions  upon  the  addition  of  alkalies. 

3.  They  are  generally  the  active  principles  of  the  plants  in  which 
they  reside,  and  are  mostly  very  poisonous  or  energetic  remedies,  hav- 
ing a  bitter,  acrid,  or  pungent  taste. 

4.  They  are  mostly  crystallizable  and  colorless,  although  some  are 
amorphous,  a  few  liquid,  and  several  are  distinctly  colored ;  they  are 
insoluble  in  water,  but  are  soluble  in  alcohol,  chloroform,  petroleum 
benzin,  benzene,  and  some  in  ether.  Their  salts,  on  the  other  hand, 
are  mostly  soluble  in  water,  less  so  in  alcohol,  but  insoluble  in  chloro- 
form, ether,  petroleum  benzin,  and  benzene. 

5.  Alkaloids  are  mostly  precipitated  by  one  or  more. of  the  follow- 
ing reagents,  usually  forming  definite  chemical  compounds :  mercuric- 
potassium  iodide  (Mayer's  reagent);  potassium-cadmium  iodide 
(Mamie's  reagent);  potassium-bismuth  iodide  (Dragendorff's  re- 
agent); phosphomolybdic  acid  (Sonnenschein's  reagent);  a  solution  of 
iodine  with  potassium  iodide  (Wagner's  reagent);  phosphotungstic 
acid  (Scheibler's  reagent) ;  gold  chloride,  tannic  acid,  and  picric  acid. 

The  alkaloids  will  be  considered  in  the  order  of  their  relative 
importance,  but  they  are  often  classified  in  accordance  with  their 
chemical  derivation  as  follows: 

Pyridine  Group. — Piperidine,  piperine,  coniine,  pilocarpine,  nico- 
tine, and  sparteine. 

Tropins    Group. — Tropine,    atropine,    homatropine,    scopolamine 
hyoscine,  hyoscyamine,  cocaine,  and  beta-eucaine. 
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Quinoline  Group. — Quinine,  quinidine,  cinchonine,  cinchonidine, 
phenylcinchoninic  acid,  strychnine,  and  veratrine. 

Isoquinoline  Group. — Hydrastine  and  hydrastinine. 

PJienanthrene  Group. — Morphine,  diacetyl-morphine,  ethyl-mor- 
phine, apomorphine,  and  codeine. 

Other  alkaloids  remain  unclassified  chemically,  such  as  physostig- 
mine,  aconitine,  colchicine,  pelletierine,  emetine,  cornutine,  gelse- 
mine,  etc. 

The  official  nomenclature  adopted  for  alkaloids  requires  that  the 
last  syllable  shall  terminate  in  ine:  thus,  quinine,  morphine,  strych- 
nine. The  Latin  termination  is  ina:  as,  quinina,  morphina,  etc. 
The  names  of  neutral  principles  and  glucosides  end  in  in:  as  salicin, 
santonin,  gelatin. 

Alkaloidal  Assay. — Most  drugs  containing  alkaloids  and  their 
preparations  may  be  standardized  by  determining  the  per  cent,  of  al- 
kaloid present.  Assay  processes  have  been  devised  for  the  more  im- 
portant and  are  outlined  in  the  test  under  each  drug.  The  general 
principles  involved  are  explained  in  Chapter  LXII,  in  the  U.  S.  P. 
Test,  No.  15. 

OPIUM.  U.S.     Opium 

The  air-dried,  milky  exudation  obtained  by  incising  the  unripe  cap- 
sules of  Papaver  somniferum  Linne  and  its  variety  album  De  Can- 
dolle  (Fam.  Papaveracece) ,  and  yielding,  in  its  normal,  moist,  con- 
dition, not  less  than  9.5  per  cent,  of  anhydrous  morphine. 

Official  Description. — In  more  or  less  rounded,  mostly  somewhat  flattened  masses  of 
variable  size,  but  usually  about  8  to  15  cm.  in  diameter;  externally  grayish-brown, 
covered  with  fragments  of  poppy  leaves  and  at  times  with  some  fruits  of  a  species  of 
rumex  adhering  from  the  packing;  more  or  less  plastic  when  fresh,  becoming  hard  and 
brittle  on  keeping;  internally  dark  brown,  interspersed  with  lighter  areas,  somewhat 
lustrous. 

Odor  and  Taste. — Odor  characteristic,  narcotic;  taste  bitter,  characteristic. 

For  a  description  of  the  powder  see  Opii  Pulvis. 

Assay. — Introduce  8  Gm.  of  Opium,  which  if  fresh  should  be  in  very  small  pieces, 
and  if  dry  in  fine  powder,  into  an  Erlenmeyer  flask  having  a  capacity  of  about  250  mils, 
add  80  mils  of  distilled  water,  stopper  the  flask,  and  agitate  it  every  ten  minutes  (or 
continuously  in  a  mechanical  shaker)  during  three  hours.  Then  pour  the  contents  as 
evenly  as  possible  upon  a  wetted  filter  having  a  diameter  of  not  over  12  cm.,  and,  when 
the  liquid  has  drained  off,  wash  the  residue  with  distilled  water,  carefully  dropped  upon 
the  edges  of  the  filter  and  its  contents,  until  120  mils  of  filtrate  have  been  obtained. 
Carefully  transfer  the  moist  Opium  to  a  mortar  by  means  of  a  spatula,  and  rub  to  a  smooth 
paste,  then  rinse  into  the  original  flask  with  50  mils  of  'list  tiled  water,  agitate  it  thoroughly 
and  return  the  whole  to  the  filter.  When  the  liquid  has  drained  off  .wash  the  residue  with 
75  mils  of  distilled  water.  Evaporate  the  mixed  filtrates  and  washings  on  a  water  bath 
to  about  40  Gm.  Transfer  the  extract  to  a  50-mil  graduated  flask  and  wash  the  evaporat- 
ing dish  with  sufficient  distilled  water  to  make  the  entire  volume  measure  exactly  50 
mils  when  cooled  to  room  temperature.  Place  in  asmall  mortar  4Gm.  of  freshly  slaked  lime 
(see  Reagents,  ( 'hapter  LXII),  add  about  lOmilaof  the  opium  extract  and  rub  to  a  smooth 
paste,  then  add  the  remainder  of  the  extract  and  rinse  the  flask  with  exactly  10  mils  of 
distilled  water,  adding  the  rinsing  to  the  mortar,  and  stir  frequently  during  fifteen 
minutes,  avoiding  unnecessary  loss  by  evaporation.  Filter  through  a  dry  filter,  about 
10  cm.  in  diameter,  and  transfer  exactly  30  mils  of  the  filtrate,  representing  four  oratnntrs 
of  Opium,  to  an  Krlenmeyer  flask  of  suitable  capacity.  To  this  add  2  mils  of  alcohol 
and  lr>  mils  of  ether,  and,  after  shaking  the  mixture,  add  1  Gm.  of  ammonium  chloride, 
stopper  the  flask  and  shake  it  frequently  during  half  an  hour,  then  set  aside  in  a 
cool  place  for  twelve  hours  or  over  night.  Remove  the  stopper  and  brush  any 
adhering  crystals  back  into  the  flask.  Decant  the  ethereal  layer  into  a  small  funnel, 
the  neck  of  which  has  been  previously  closed  with  a  pledget  of  purified  cotton.  Rinse 
the  flask  and  contents  with  15  mils  of  ether,  and,  when  the  ether  has  passed  through, 
wash  the  funnel  and  cotton  with  a  small  quantity  of  ether,  and  then  pour  the  aqueous 
liquid  into  the  funnel  without  trying  to  remove  the  crystals.    Wash  the  crystals  in  the 
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flask  and  the  contents  of  the  funnel  with  distilled  water,  previously  saturated  with  mor- 
phine, until  the  washings  are  colorless.  Then  add  a  few  drops  of  distilled  water  to  replace 
the  morphinated  water.  Incline  the  edge  of  the  funnel  over  the  mouth  of  the  flask  and 
by  means  of  a  glass  rod  carefully  transfer  the  cotton  with  adhering  crystals  to  the  flask. 
Insert  the  funnel  into  the  neck  of  the  flask  and  wash  the  funnel  with  2ii  mils  of  tenth- 
normal sulphuric  acid  V.S.,  followed  by  10  mils  of  distilled  water,  applied  drop  by  drop 
around  the  edge  of  the  funnel.  Remove  the  funnel,  replace  the  cork,  warm  gently, 
and  agitate  until  the  crystals  are  dissolved.  Rinse  the  cork  with  distilled  water  and  titrate 
the  excess  of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  cochineal  T.S.  being 
used  as  indicator.  Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds 
to  0.028516  Gm.  of  anhydrous  morphine. 

U.  S.  P.  Preparations. — ExtractumOpii;  Mistura  Glycyrrhiza?  Composita  (from 
Camphorated  Tincture);  Opii  Pulvis;  Opium  Deodoratum;  Opium  Granulatum; 
Pulvis  Ipecacuanha?  et  Opii;  Tinctura  Opii;  Tinctura  Opii  Camphorata;  Tinctura 
Opii  Deodorati. 

N.  F.  Preparations. — Acetum  Opii;  Linimentum  Opii  Compositum;  Lotio  Plumbi 
et  Opii;  Mistura  Camphora?  Acida;  Mistura  Carminativa;  Mistura  Magnesia?, 
Asafoetidae  et  Opii;  Mistura  Opii  et  Chloroformi  Composita;  Mistura  Opii  et 
Rhei  Composita:  Mistura  Opii  et  Sassafras;  Mistura  Pectoralis,  Stokes;  Pilula? 
Opii  et  Camphorse;  Pilula?  Opii  et  Plumbi;  Pulvis  Creta?  et  Opii  Aromaticus; 
Pulvis  Kino  et  Opii  Compositus;  Syrupus  Ipecacuanha?  et  Opii  (from  Tincture); 
Tinctura  Ipecacuanha?  et  Opii  (from  Tincture  of  Deodorized  Opium);  Tinctura 
Kino  et  Opii  Composita  (from  Tincture);  Tinctura  Opii  Crocata;  Tinctura 
Pectoralis  (from  Tincture). 


OPII  PULVIS.  U.  S.     Powdered  Opium 
[Opii  Pulv. — Opii  pulvis,  P.  I.] 

Opium  dried  at  a  temperature  not  exceeding  70°  C.  (158°  F.), 
reduced  to  a  very  fine  powder,  and  yielding  not  less  than  10  per 
cent,  nor  more  than  10.5  per  cent,  of  anhydrous  morphine.  Pow- 
dered Opium  of  a  higher  morphine  percentage  may  be  brought  within 
the  required  limits  by  admixture  with  powdered  opium  of  a  lower 
percentage,  or  with  some  inert  diluent.  Preserve  it  in  well-closed 
containers. 

Official  Description. — Powdered  Opium  is  light  brown;  consisting  chiefly  of  yellowish- 
brown  to  brownish-red,  more  or  less  irregular  and  granular  fragments,  varying  from  0.015 
to  0.15  mm.  in  diameter;  a  few  fragments  of  strongly  lignified,  thick-walled,  4-  to  5- 
sided  or  narrowly  elongated,  epidermal  cells  of  the  poppy  capsule;  and  very  few  frag- 
ments of  tissues  of  poppy  leaves,  poppy  capsules,  and  rumex  fruits. 

Assay. — Proceed  as  directed  under  Opium. 

U.  S.  P.  Preparations. — Opium  Deodoratum;  Pulvis  Ipecacuanha?  et  Opii; 
Tinctura  Opii  Camphorata. 

N.  F.  Preparations. — Pilula?  Opii  et  Camphora?;  Pilula?  Opii  et  Plumbi;  Pulvis 
Creta?  et  Opii  Aromaticus;  Pulvis  Kino  et  Opii  Compositus. 


OPIUM  GRANULATUM.  U.  S.    Granulated  Opium 
[Opium  Gran.] 

Opium  dried  at  a  temperature  not  exceeding  70°  C.  (158°  F.), 
reduced  to  a  coarse  (No.  8  to  No.  20)  powder  and  yielding  not  less 
than  10  per  cent,  nor  more  than  10.5  per  cent,  of  anhydrous  mor- 
phine. Granulated  Opium  of  a  higher  morphine  percentage  may  be 
brought  within  the  required  limits  of  strength  by  admixture  with 
granulated  opium  of  a  lower  percentage,  or  with  some  inert  diluent. 
Preserve  it  in  well-closed  containers. 

Assay. — Proceed  as  directed  under  Opium. 

U.  S.  P.  Preparations. — Tinctura  Opii;  Tinctura  Opii  Deodorati. 
N.  F.  Preparations. — Acetum  Opii;  Tinctura  Opii  Crocata. 
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OPIUM  DEODORATUM.  U.S.     Deodorized  Opium 
[Opium  Deod.] 

Deodorized  Opium  yields  not  less  than  10  per  cent,  nor  more  than 
10.5  per  cent,  of  anhydrous  morphine.  Deodorized  Opium  of  a 
higher  morphine  percentage  may  be  brought  within  the  required 
limits  by  admixture  with  deodorized  opium  of  a  lower  percentage  or 
with  some  inert  diluent.     Preserve  it  in  well-closed  containers. 

Metric  Old  form 

*Powdered  Opium 500  Qm.  8  oz.  av. 

Purified  Petroleum  Benzin,  a  sufficient  quantity. 

Macerate  the  powdered  opium  for  twenty-four  hours  in  a  wide- 
mouthed,  well-closed  bottle  with  sufficient  purified  petroleum  benzin 
to  cover  it  completely,  shaking  the  mixture  occasionally.  Then  de- 
cant the  clear  benzin  layer  as  closely  as  possible  and  repeat  the 
maceration  for  twenty-four  hours  with  another  portion  of  purified 
petroleum  benzin.  Again  decant  the  clear  benzin  layer  and  transfer 
the  remaining  contents  of  the  bottle  to  a  plain  filter.  Closely  cover 
the  funnel,  allow  the  mixture  to  drain  and  then  slowly  percolate 
the  residue  with  purified  petroleum  benzin  until  the  latter  passes 
through  without  color.  Remove  the  filter  containing  the  Opium 
from  the  funnel,  expose  the  powder  to  the  open  air,  so  that  it  may 
dry  thoroughly,  and  add  sufficient  sugar  of  milk  to  restore  the  origi- 
nal weight.  Care  should  be  used  to  guard  against  the  danger  due  to 
the  inflammability  of  the  benzin.  Granulated  opium  may  also  be 
deodorized  in  the  manner  directed  above. 

Assay. — Proceed  as  directed  under  Opium. 

Opium  in  coarser  powder  may  be  deodorized  in  the  same  manner 
as  directed  above. 

Alkaloids,  etc. — Opium  owes  its  value  to  the  narcotic  alkaloids 
present  in  it.  More  than  twenty  alkaloids  have  been  proved  to  exist 
in  various  kinds  of  opium,  and  several  more  have  been  announced, 
but  their  existence  has  not  been  certainly  confirmed.  Two  acids  are 
found  in  opium  combined  with  the  alkaloids — i.e.,  meconic  and  lactic 
acids;  there  are  also  present  meconin,  C10Hlo04,  meconoiosin,  CS1I  l00  . 
both  neutral  principles,  pectin,  glucose,  mucilage,  caoutchouc,  wax, 
and  odorous,  fatty,  and  coloring  matters.  Meconic  acid  is  colored 
red  by  ferric  salts,  the  color  not  being  discharged  by  solution  of  mer- 
curic chloride.  A  solution  of  potassium  sulphocyanate  is  colored  in  a 
similar  manner,  but  it  is  rendered  colorless  by  solution  of  mercuric 
chloride.    The  alkaloids  are  as  follows: 

Morphine,  (',:II,.,<):iN.ILO.  The  chief  principle,  and  the  first 
alkaloid  discovered    (see  separate  article,  page  1316). 

Codeine,   C|sH..10.,N.TI.,0.      An    important    narcotic   alkaloid    (see 

page  1319). 

Narcotine,  C._.TT.,07N.  Derosne,  in  1803,  obtained  from  opium  a 
Bubfltance,  "opium  Bait,"  Which  was  a  mixture  of  narcotine  and  mor- 
phine, iir  erroneously  supposed  it  to  be  tin  narcotic  principle,  and 
did  not  recognize  its  alkaloidal  character.  Narcotine  was  isolated  by 
Robiquet  in  1S17.     It  is  white,  tasteless,  and  inodorous,  and  crystal- 
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lizes  in  silky,  flexible  needles,  usually  larger  than  the  crystals  of 
morphine,  fusible  at  115.5°  C.  (240°  F.),  and  volatilizable  at  154.4° 
C.  (310°  F.),  insoluble  in  cold  water,  soluble  in  400  parts  of  boiling 
water,  in  100  parts  of  cold  alcohol,  and  in  24  parts  of  boiling  alco- 
hol, which  deposits  it  upon  cooling,  and  very  soluble  in  ether.  It  is 
colored  red  by  a  mixture  of  sulphuric  and  nitric  acids.  It  is  not 
narcotic,  but  is  said  to  be  antiperiodic. 

Thebaine  (Paramorphine),  C19H2103N,  is  white,  crystallizable,  of 
an  acrid  and  styptic  rather  than  bitter  taste,  fusible  at  about  193°  C. 
(379.4°  F.),  scarcely  soluble  in  water,  very  soluble  in  alcohol  and 
ether  when  cold,  and  still  more  so  when  heated.  Alkalies  precipi- 
tate it  from  its  acid  solutions,  and,  unless  in  very  concentrated  solu- 
tion, do  not  dissolve  it  when  added  in  excess.  Unlike  morphine,  it 
is  not  reddened  by  nitric  acid,  nor  does  it  become  blue  with  solutions 
of  ferric  salts.  It  is  colored  red  by  a  mixture  of  sulphuric  and  nitric 
acids.  It  is  not  narcotic,  but  in  its  effects  on  the  system  is  closely 
analogous  to  strychnine,  producing  tetanic  spasms  in  the  dose  of  a 
grain  (0.065  Gm.). 

Papaverine,  C.,0Hol04N,  is  crystallizable  in  needles,  fusible  at  147° 
C.  (296.6°  F.),  and"  volatilizable  at  154.4°  C.  (310°  F.).  It  is  in- 
soluble in  water,  very  sparingly  soluble  in  cold  alcohol  or  ether, 
more  soluble  in  these  liquids  boiling  hot,  and  deposited  by  them  on 
cooling ;  soluble  in  benzene  and  chloroform.  It  is  colored  dark  blue 
by  sulphuric  acid,  changing  to  green  if  a  crystal  of  potassium  nitrate 
is  added  to  it.    It  is  narcotic. 

Narceine,  C,3H„909N.3H20,  is  in  white,  silky  crystals,  inodorous, 
of  a  bitter  taste,  fusible  at  170°  C.  (338°  F.),  and  volatilizable  at 
215.5°  C.  (420°  F.),  soluble  in  375  parts  of  cold  and  220  of  boiling 
water,  soluble  also  in  alcohol,  and  insoluble  in  ether.  It  forms  a 
bluish  compound  with  a  little  iodine,  the  color  of  which  is  destroyed 
by  heat  and  the  alkalies.  It  is  rendered  blue  by  the  action  of  mineral 
acids  so  far  diluted  as  not  to  decompose  it ;  but,  unlike  morphine,  it 
does  not  become  blue  by  the  action  of  ferric  salts,  nor  red  by  that  of 
nitric  acid.  Narceine  is  narcotic,  and  may  be  given  in  doses  of  one- 
third  to  one-half  of  a  grain  (0.02  to  0.032  Gm.). 

Hydrocotarninc,  C12H1503N,  is  soluble  in  alcohol,  acetone,  chloro- 
form, petroleum  benzin,  and  ether.  It  melts  at  55°  C.  (131°  F.), 
and  loses  at  a  somewhat  greater  heat  the  molecule  of  water  with 
which  it  crystallizes.  Sulphuric  acid  dissolves  it,  coloring  it  yellow 
in  the  cold,  and  crimson  red  if  heated.  Nitric  acid  colors  it  yellow ; 
ferric  chloride  does  not  affect  its  color. 

Pseudomorphine,  C34H;t606N2,  possesses  two  properties  of  mor- 
phine. It  dissolves  in  concentrated  nitric  acid  with  an  intense 
orange-red  color,  and  in  solution  of  ferric  chloride  with  a  blue 
color. 

Cryptopine,  C21H2!0-,N,  produces  a  blue  color  with  sulphuric  acid; 
it  is  but  slightly  soluble  in  water  or  alcohol.    It  is  narcotic. 

Protopine,  C,0II10OrN,  is  insoluble  in  water,  soluble  in  alcohol  and 
chloroform. 

Laudanine,  C2nII2r,04N.  Colored  red  by  sulphuric  acid,  a  reddish 
violet  when  heated.    A  strong  tetanic  poison. 
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Codamine,  C20H25O4N.  Isomeric  with  laudanine;  colored  green 
with  nitric  acid  and  ferric  chloride. 

Khaadint,  C21H2106N.  Nearly  insoluble  in  water,  alcohol,  ether, 
petroleum  benzin,  and  chloroform;  with  sulphuric  acid  it  turns  a 
purple  color. 

Meconidine,  C21H2304N.  Amorphous;  easily  soluble  in  alcohol, 
ether,  benzene,  and  chloroform;  colored  olive-green  by  sulphuric 
acid,  orange-red  by  nitric  acid. 

Laudanosine,  C21H2704N.  Produces  rose  color  with  sulphuric  acid, 
violet  when  heated;  soluble  in  ether. 

Lanthopine,  C23H2r)04N.  Easily  soluble  in  chloroform,  sparingly 
soluble  in  alcohol,  ether,  or  benzene. 

Gnoscopine,  C34H36011N2.  Crystallizable ;  soluble  in  chloroform, 
carbon  disulphide,  and  benzene,  but  not  in  ether. 

D  enter  opine,  C20H21OnN.     Similar  to  cryptopine. 

Oxynarcotine,  C22H2308N.  Nearly  insoluble  in  water,  alcohol, 
chloroform,  and  benzene,  but  soluble  in  alkaline  solutions. 

Uses. — Opium  is  narcotic,  sedative,  and  antispasmodic.  The  dose 
of  powdered  opium  is  one  grain  (0.065  Gm.).  The  official  prepara- 
tions are  listed  above. 

The  use  and  sale  of  opium,  its  alkaloids  and  derivatives  and  other 
narcotics  and  habit-forming  drugs,  are  subject  to  rigid  government 
regulation  under  what  is  called  the  Harrison  Act.  Under  its  pro- 
visions those  who  desire  to  sell  or  dispense  the  prohibited  drugs  must 
register  and  pay  a  special  tax.  The  administration  of  the  law  is 
under  the  control  of  the  Internal  Revenue  Department.  The  listed 
narcotics  may  be  bought  only  upon  a  special  order  blank,  a  copy  of 
which  must  be  kept  by  the  purchaser,  and  held  subject  to  inspection 
by  government  officials.  These  drugs  may  be  dispensed  on  phy- 
sicians' prescriptions  only  under  well-defined  conditions,  the  pre- 
scription being  an  original  one,  signed  by  the  physician,  and  not 
subject  to  renewal,  and  such  prescriptions  shall  not  be  for  known 
habitues.  The  druggist  must  keep  a  record  of  the  sale  in  a  special 
registry.  Certain  exemptions  are  allowed,  provided  advantage  is  not 
taken  of  the  exemption  to  defeat  the  purpose  of  the  Act.  The  exemp- 
tions are  official  or  proprietary  preparations  or  remedies  (but  not 
compounded  prescriptions)  which  do  not  contain  more  than  two 
grains  of  opium,  or  more  than  one-fourth  of  a  grain  of  morphine,  or 
more  than  one-eighth  of  a  grain  of  heroin,  or  more  than  one  grain 
of  codeine  or  their  salts,  in  one  fluidounce  or  avoirdupois  ounce;  or 
liniments,  ointments  or  other  preparations  for  external  use.  \'o 
preparations  containing  cocaine  are  exempt.  The  Act  and  its  regula- 
tions  may  be  obtained  from  the  Internal  Revenue  Department,  Wash- 
ington,  I).  C. 


MORPHINA.   V  .  S.     Morphine 

An  alkaloid  [C1THt,0,N  -f  TT.O  —  303.18]  obtained  from  opium. 
Preserve  it    in   well-closed   containers,  protected   from  Light. 

Morphine  was  the  first  alkaloid  to  be  discovered.  The  credit  of  its 
isolation  belongs  to  Sertfbrner,  an  apothecary  of  Eimbeck,  Germany, 
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who  discovered,  in  1806,  a  crystalline  principle  in  opium,  and  an- 
nounced its  basic  character  and  that  it  existed  in  combination  with  a 
special  acid.  He  published  the  results  of  his  further  investigations  in 
1817,  when  he  stated  that  it  was  a  vegetable  alkali,  and  showed  its 
similarity  to  ammonia ;  he  named  it  morphium. 

Preparation. — Morphine  may  be  prepared  by  the  former  official 
process,  as  follows : 

Take  of  opium,  sliced,  12  oz.  troy ;  ammonia  water,  6  fl.  oz. ;  animal 
charcoal,  in  fine  powder,  alcohol,  distilled  water,  each,  a  sufficient 
quantity.  Macerate  the  opium  with  4  pints  of  distilled  water  for 
twenty-four  hours,  and,  having  worked  it  with  the  hand,  again 
macerate  for  twenty-four  hours,  and  strain.  In  like  manner,  macerate 
the  residue  twice  successively  with  the  same  quantity  of  distilled 
water,  and  strain.  Mix  the  infusions,  evaporate  to  6  pints,  and  filter; 
then  add  5  pints  of  alcohol,  and  afterwards  3  fl.  oz.  of  the  ammonia 
water,  previously  mixed  with  8  fl.  oz.  of  alcohol.  After  twenty-four 
hours,  pour  in  the  remainder  of  the  ammonia  water,  mixed,  as  before, 
with  8  fl.  oz.  of  alcohol;  and  set  the  liquid  aside  for  twenty- four 
hours  that  crystals  may  form.  To  purify  these,  boil  them  with  2 
pints  of  alcohol  until  they  are  dissolved,  filter  the  solution,  while 
hot,  through  animal  charcoal,  and  set  it  aside  to  crystallize. 

In  this  process  the  infusions  containing  the  morphine,  in  combina- 
tion with  meconic  and  lactic  acids,  are  treated  with  alcohol  and 
ammonia  water.  The  former  retains  the  coloring  matter,  caoutchouc, 
resins,  etc.,  in  solution,  while  the  ammonia  combines  with  the  natu- 
ral acids,  the  morphine  being  precipitated  as  an  insoluble  precipitate. 

Official  Description. — Occurs  in  colorless  or  white,  shining,  rhombic  prisms,  in  fine 
needles,  or  as  a  crystalline  powder;  permanent  in  the  air. 

Odor  and  Reaction. — Odorless.  A  saturated  aqueous  solution  of  Morphine  is  alkaline 
to  litmus. 

Solubility. — One  Gm.  of  Morphine  dissolves  in  3340  mils  of  water,  210  mils  of 
alcohol,  1220  mils  of  chloroform,  6250  mils  of  ether,  and  in  100  mils  of  lime  water,  at 
25°  C.  (77°  F.),  also  in  1075  mils  of  boiling  water  and  98  mils  of  boiling  alcohol: 
insoluble  in  benzene. 

Tests  for  Identity. — One  mil  of  sulphuric  acid  added  to  about  0.05  Gm.  of  Morphine 
produces  either  no  color  or  at  most  only  a  red  or  yellow  tint;  on  heating,  a  brown  color 
is  developed. 

Sulphuric  acid  containing  0.005  Gm.  of  selenousacid  in  each  mil  gives  with  Morphine 
a  blue  color,  changing  to  green  and  then  to  brown.  (Codeine  yields  a  green  color,  charming 
to  blue,  and  afterwards  to  grass-green;  narcotine  gives  a  green  color,  changing  to  brown 
and  then  to  cherry-red.) 

Nitric  acid  produces  with  Morphine  an  orange-red  color  fading  to  yellow.  Sulphuric 
acid  containing  0.005  Gm.  of  molybdic  acid  in  each  mil  gives  a  purple  color,  changing  to 
blue.  Sulphuric  acid  containing  in  each  mil  one  drop  of  solution  of  formaldehyde  yields 
an  intense  purple  color. 

Add  a  few  drops  of  ferric  chloride  T.S.  to  a  neutral  solution  of  Morphine  (1  in  100) 
made  by  the  careful  addition  of  diluted  sulphuric  acid;  a  blue  color  is  produced,  which  is 
destroyed  by  acids,  alcohol,  or  by  heating. 

Morphine  solutions,  when  mixed  with  an  aqueous  solution  of  potassium  fcrricyanide 
containing  a  drop  of  ferric  chloride  T.S.,  yield  deep  blue  solutions  from  which,  after 
standing,  a  blue  precipitate  separates  (difference  from  codeine). 

Impurities  and  Tests  for  Impurities. — Moisture. — Morphine  loses  not  more  than 
6.5  per  cent,  of  its  weight  when  dried  to  constant  weight  at  100°  C.  (212°  F.). 

No  weighable  asli  remains  on  incinerating  0.5  Gm.  of  Morphine. 

Meconic  Acid  or  Meconntes. — Dissolve  about  0.1  Gm.  of  Morphine  in  10  mils  of 
diluted  hydrochloric  acid;  no  red  coloration  is  produced  by  the  addition  of  a  few  drops 
of  ferric  chloride    T.8. 

Ammonium  Salts. — Warm  about  0.2  Gm.  of  morphine  with  4  mils  of  potassium  hydrox- 
ide T.S.;  the  odor  of  the  ammonia  is  not  noticeable. 

Foreign  Alkaloids. — Dissolve  1  Gm.  of  Morphine  in  10  mils  oi  sodium  hydroxide  T.S., 
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shake  out  the  solution  with  three  successive  portions  of  15,  10,  and  10  mils  of  chloroform, 
passing  the  chloroform  solutions  through  a  small  filter  previously  moistened  with  chloro- 
form. Evaporate  carefully  the  combined  chloroform  solutions  to  dryness  on  a  water 
bath,  dissolve  the  residue  in  10  mils  of  fiftieth-normal  sulphuric  acid  V.S.,  add  a  few  drops 
of  methyl  red  T.S.  and  titrate  the  excess  of  acid  with  fiftieth-normal  potassium  hydroxide 
•    -       Not  less  than  7.5  mils  of  the  latter  is  required. 

Uses. — Morphine  is  rarely  used  medicinally,  its  salts — the  sulphate, 
acetate,  hydrochloride,  etc. — being  preferred  because  of  their  solu- 
bility in  water.     The  dose  is  one-eighth  grain  (0.008  6m.). 

MORPHIN/E  HYDROCHLORIDUM.  U.  S.     Morphine  Hydrochloride 
[Morph.   Hydrochl. — Morphine  Chloride] 

The  hydrochloride  [C17H190:iX.HCl  +  3H,0  =  375.68]  of  the  alka- 
loid morphine.     Preserve  it  in  well-closed  containers,  protected  from 

Preparation. — This  salt  may  be  prepared  by  mixing  morphine 
with  distilled  water  and  carefully  adding  hydrochloric  acid,  drop  by 
drop,  until  the  morphine  is  neutralized  and  dissolved.  Evaporate 
the  solution,  on  a  water  bath,  to  the  consistence  of  a  syrup  and  set 
it  aside  until  it  crystallizes.    Lastly  dry  the  mass  at  a  gentle  heat. 

Official  Description. — It  occurs  in  white,  silky,  glistening  needles  or  cubical  masses, 
or  as  a  white,  crystalline  powder;  permanent  in  the  air. 

Odor  and  Reaction. — Odorless.  Its  aqueous  solution  (1  in  20)  is  neutral  or  slightly 
acid  to  litmus. 

Solubility. — One  Gm.  of  Morphine  Hydrochloride  dissolves  in  17.5  mils  of  water  and 
52  mils  of  alcohol  at  25°  C.  (77°  F.),  also  in  0.5  mil  of  boiling  water  and  46  mils  of  alcohol 
at  60°  C.  (140°  F.);  soluble  in  glycerin;  insoluble  in  chloroform  or  ether. 

Tests  for  Identity. — Silver  nitrate  T.S.,  when  added  to  an  aqueous  solution  of  the 
salt,  produces  a  white  precipitate  insolub'e  in  nitric  acid. 

Impurities  and  Tests  for  Impurities. — Apomorphine. — Add  potassium  carbonate  T.S. 
to  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  30) ;  a  white  precipitate  is  produced, 
which  does  not  become  green  on  exposure  to  air  nor  yield  a  color  to  chloroform  when 
shaken  with  it. 

Moisture. — It  loses  not  more  than  15  per  cent,  of  its  weight  when  dried  to  constant 
weight  at  100°  C.  (212°  F.). 

In  all  other  respects  the  salt  responds  to  the  tests  for  identity  and  purity  under  Mor- 
phina. 

N.  F.  Preparation. — Syrupus  Morphinae  et  Acacia;. 

Uses. — Morphine  hydrochloride  is  used  very  largely  in  Great 
Britain  as  a  narcotic  and  sedative."  The  dose  is  one-eighth  to  one- 
fourth  of  a  grain  (0.008  to  0.015  Gm.). 

MORPHIN/E  SULPHAS.  U.  S.     Morphine  Sulphate 
[MOrph.   Sulph.] 

The  sulphate  [  (CI7II1I(0,X),.II_.S(>4  +  511,0  758.49  |  of  the  alka- 
loid  morphine.  Preserve  it  in  well-closed  containers,  protected  from 
light. 

F>reparation. — This  useful  salt  may  be  made  by  the  Former  official 
process,  as  follows  : 

Take  of  morphine,  in  fine  powder,  1  oz.  troy;  distilled  water,  B 
(!.  oz.;  diluted  sulphuric  acid,  a  sufficient  quantity.  Mix  the  mor- 
phine  with  the  distilled  water,  then  carefully  drop  in  diluted  ral- 
phuric  acid,  constantly  stirring  until  the  morphine  is  neutralized  and 
dissolved.  Evaporate  the  solution,  by  means  of  a  water  hath,  so  that 
on  cooling  it  may  crystallize.  Lastly,  drain  the  crystals,  and  dry 
them  on  bibulous  paper. 
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Official  Description. — It  occurs  in  white,  feathery,  acicular,  silky  crystals,  or  in  cubical 
masses;  permanent  in  the  air. 

Odor  and  Reaction. — Odorless.  Its  aqueous  solution  (1  in  20)  is  neutral  or  slightly 
acid  to  litmus. 

Solubility. — One  Gm.  of  Morphine  Sulphate  dissolves  in  15.5  mils  of  water  and  5f>5 
mils  of  alcohol  at  25°  C.  (77°  F.),  also  in  0.7  mil  of  water  at  80°  C.  (176°  F.),  and  240  mils 
of  alcohol  at  60°  C.  (140°  F.) ;  insoluble  in  chloroform  or  ether. 

Tests  for  Identity. — Barium  chloride  T.S.  produces  a  white  precipitate  insoluble 
in  hydrochloric  acid  when  added  to  an  aqueous  solution  of  the  salt. 

Moisture. — Morphine  Sulphate  loses  not  more  than  7.5  per  cent,  of  its  weight  when 
dried  for  four  hours  at  100°  C.  (212°  F.). 

Impurities  and  Tests  for  Impurities. — In  all  other  respects  the  salt  responds  to  the 
tests  for  identity  and  purity  under  Morphine 

N.  F.  Preparations. — Mistura  Chloroformi  et  Morphina)  Composita;  Syrupua 
Pini  Strobi  Compositus  cum  Morphina. 

Uses. — Morphine  sulphate  is  much  more  largely  employed  in  the 
United  States  than  any  other  salt  of  morphine.  The  dose  is  one-eighth 
to  one-fourth  of  a  grain  (0.008  to  0.015  Gm.).  The  solution  of  mor- 
phine sulphate  formerly  official  was  made  by  dissolving  one  grain  of 
morphine  sulphate  in  one  fluidounce  of  distilled  water.  Although 
the  solution  is  more  stable  than  that  of  any  other  of  the  morphine 
salts  in  use,  it  will  in  time  deteriorate,  either  through  the  presence  of 
microscopic  plants  or  from  other  causes,  and  hence  it  is  not  desirable 
to  keep  it  on  hand.  This  solution  must  not  be  confounded  with 
Magendie's  solution,  which  is  sixteen  times  as  strong — i.e.,  sixteen 
grains  in  a  fluidounce.    This  solution  is  often  used  hypodermically. 


CODEINA.  U.S.     Codeine 
[Codein. — Methylmorphine] 

An  alkaloid  [C18H210.,N  + 11,0  or  C„H18(CHJt)08N  +  H20  = 
317.19]  obtained  from  opium,  or  prepared  from  morphine  by  methyla- 
tion.    Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — When  a  solution  of  mixed  morphine  and  codeine 
hydrochlorides  is  treated  with  ammonia,  the  former  alkaloid  is  pre- 
cipitated, and  the  codeine,  remaining  in  solution,  may  be  obtained 
by  evaporation  and  crystallization.  It  may  be  purified  by  treating 
the  crystals  with  hot  ether,  which  dissolves  them,  and  yields  the 
codeine  in  colorless  crystals  on  spontaneous  evaporation. 

Codeine  is  a  substituted  morphine,  in  which  one  of  the  hydroxyl 
atoms  is  replaced  by  methoxyl,  OCII3.  It  has  been  obtained  syn- 
thetically by  heating  morphine  with  methyl  iodide. 

Codeine  is  remarkable  for  being,  with  the  exception  of  colchicine, 
the  most  soluble  alkaloid  in  use,  there  being  no  necessity  for  salifying 
it.  Its  salts  are  frequently  used  and  are  even  more  soluble.  It  is 
usually  seen  in  larger  crystals  than  any  other  alkaloid. 

Official  Description. — It  occurs  in  colorless,  translucent,  rhombic  prisms,  or  as  a  crys- 
talline powder;  slightly  efflorescent  in  warm  air. 

Odor  and  Reaction. — Odorless.  A  saturated  aqueous  solution  of  Codeine  is  alkaline 
to  litmus  and  is  lajvorotatory. 

Solubility. — One  Gm.  of  Codeine  dissolves  in  120  mils  of  water,  2  mils  of  alcohol, 
0.5  mil  of  chloroform,  and  in  18  mils  of  ether  at  25°  C.  (77°  F.),  also  in  1.2  mils  of  alcohol 
at  60°  C.  (140°  F.). 

Tests  for  Identity. — Codeine,  rendered  anhydrous,  melts  between  154°  and  150*  C. 
(309.2-312.8°  F.). 

When  heated  in  an  insufficient  amount  of  water  for  complete  solution,  it  melts  to  oily 
drops,  which  crystallize  on  cooling. 


1320  ALKALOIDS 

Sulphuric  acid  containing  0.005  Gm.  of  Belenous  acid  in  each  mil  produces  with  Codeine 
a  green  color,  changing  rapidly  to  blue,  then  slowly  back  to  grass-green. 

About  0.01  Gm.  of  Codeine  dissolves  in  5  mils  of  sulphuric  acid  (free  from  nitrous 
compounds)  without  showing  other  than  a  transient,  pinkish  tint;  on  the  addition  of 
a  drop  of  ferric  chloride  T.S.,  the  solution  becomes  blue  when  warmed  and  changes  to 
red  on  the  further  addition  of  a  drop  of  nitric  acid. 

Impurities  and  Tests  for  Impurities. — When  dried  to  constant  weight  at  80°  C.  (176° 
F.),  Codeine  loses  not  more  than  6  per  cent,  of  its  weight.  Noweighable  ash  remains 
on  incinerating  0.5  Gm.  of  Codeine. 

Morphine. — Dissolve  about  0.05  Gm.  of  potassium  ferricyanide  in  10  mils  of  distilled 
water,  add  1  drop  of  ferric  chloride  T.S.,  and  then  1  mil  of  a  neutral  or  slightly  acid 
aqueous  solution  of  Codeine  (1  in  100),  made  with  the  aid  of  sulphuric  acid;  no  blue  color 
is  produced  at  once. 

N.  F.  Preparation. — Elixir  Terpini  Hydratis  et  Codeinae. 

Uses. — Codeine  is  a  sedative,  in  doses  of  one-fourth  to  one  grain 
(0.015  to  0.065  Gm.). 


CODEIN/E  PHOSPHAS.  U.  S.     Codeine  Phosphate 
[Codein.   Phos.] 

The  phosphate  [C1RH,103N.H3P04  +  2H,0  or  C17H1S(CH3)0,N. 
H3P04  +  2H20  =  433.27]  of  the  alkaloid  codeine.  It  yields  not  less 
than  67  per  cent,  of  anhydrous  codeine  (C18H2103N).  Preserve  it  in 
well-closed  containers,  protected  from  light. 

Preparation. — Codeine  phosphate  may  be  made  by  evaporating 
and  crystallizing  a  solution  of  codeine  in  phosphoric  acid. 

Official  Description. — It  occurs  in  fine,  white,  needle-shaped  crystals,  or  as  a  crystal- 
line powder;  very  efflorescent. 

Odor  and  Reaction. — Odorless.     Its  aqueous  solution  (1  in  20)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Codeine  Phosphate  dissolves  in  2.3  mils  of  water,  325  mils  of 
alcohol,  4500  mils  of  chloroform,  and  in  1875  mils  of  ether  at  25°  C.  (77°  F.);  also  in  0.5 
mil  of  water  at  80°  C.  (176°  F.),  and  in  125  mils  of  boiling  alcohol. 

Tests  for  Identity. — Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt, 
previously  neutralized  with  ammonia  water,  a  yellow  precipitate  which  is  soluble  in 
diluted  nitric  acid  and  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Sulphates. — Separate  portions  of  10  mils  each 
of  an  aqueous  solution  of  Codeine  Phosphate  (1  in  100),  acidulated  with  nitric  acid, 
are  not  rendered  turbid  at  once  on  the  addition  of  a  few  drops  of  barium  chloride  T.S.  or 

Chlorides. — Opalescent  by  a  few  drops  of  silver  nitrate  T.S. 

Assay. — Dissolve  about  0.5  Gm.  of  Codeine  Phosphate,  accurately  weighed,  in  10  mils 
of  distilled  water,  add  10  mils  of  potassium  hydroxide  T.S.  and  shake  the  mixture  with 
three  successive  portions  of  15  mils  each  of  chloroform,  or  a  sufficient  quantity  to  complete 
the  extraction.  The  combined  chloroform  solutions,  carefully  evaporated  to  dryness 
on  a  water  bath,  yield,  after  drying  to  a  constant  weight  at  110°  C.  (230°  F.),  not  less 
than  67  per  cent,  of  anhydrous  codeine. 

In  other  respects  Codeine  Phosphate  responds  to  the  tests  of  identity  and  purity  under 
Codeina,  omitting  the  melting  point  and  ash  test. 

Uses. — Codeine  phosphate  is  a  valuable  sedative,  and  is  often  pre- 
ferred to  any  of  the  morphine  salts.    Dose,  one-half  grain  (0.032  Gm.). 


CODEIN/C  SULPHAS.   U.  S.     Codeine  Sulphate 
[Codein.   Sulph.] 

The  sulphate  [rc,jr.,O.X).,.ir..S04  +  5IT..0  or  (01TH1,(CH,)Ol 
N)2.1I,,SC\  -f  5H,0  =  786.52]  of  the  alkaloid  codeine.  Preserve  it  in 
well-closed  containers,  protected  from  light. 

Preparation. — Codeine  sulphate  is  made  by  evaporating  a  solution 
of  codeine  in  diluted  sulphuric  acid. 
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Official  Description. — It  occurs  in  long,  glistening,  white,  needle-shaped  crystals  or 
rhombic  prisms,  or  as  a  crystalline  powder;  efflorescent  in  the  air. 

Odor  and  Reaction. — Odorless.  Its  aqueous  solution  (1  in  40)  is  neutral  or  not  more 
than  faintly  acid  to  litmus. 

Solubility. — One  Gm.  of  Codeine  Sulphate  dissolves  in  30  mils  of  water  and  in  1280 
mils  of  alcohol  at  25°  C.  (77°  F.);  also  in  6.5  mils  of  water  at  80°  C.  (170°  F.)  and  in  440 
mils  of  alcohol  at  60°  C.  (140°  F.);  insoluble  in  chloroform  or  ether. 

Test  for  Identity. — Barium  chloride  T.S.  produces,  in  an  aqueous  solution  of  the  salt, 
a  white  precipitate  which  is  insoluble  in  hydrochloric  acid. 

Impurities  and  Tests  for  Impurities. — When  dried  to  constant  weight  at  100°  C. 
(212°  F.),  Codeine  Sulphate  loses  not  more  than  12  per  cent,  of  its  weight. 

In  other  respects  the  salt  responds  to  the  tests  for  identity  and  purity  under  Codeina, 
omitting  the  melting  point. 

N.  F.  Preparation. — Syrupus  Codeinae. 

Uses. — Codeine  sulphate  is  preferred  by  many  practitioners  to 
morphine  sulphate.  It  is  used  as  a  sedative  and  narcotic.  Dose, 
one-half  grain  (0.032  Gm.). 


APOMORPHIN/E  HYDROCHLORIDUM.  U.  S.     Apomorphine  Hydro- 
chloride 
[Apomorph.  tlydrochl. — Apomorphine  Chloride] 

The  hydrochloride  [C17H1702NHC1  -f  y2H20  =  312.62]  of  an  al- 
kaloid prepared  from  morphine  by  the  abstraction  of  one  molecule  of 
water.  Preserve  it,  protected  from  light,  in  small,  well-stoppered 
vials,  which  have  been  previously  rinsed  with  diluted  hydrochloric 
acid  and  dried. 

Apomorphine  Hydrochloride  must  be  rejected  if  it  imparts  at  once 
an  emerald-green  color  to  100  parts  of  distilled  water  when  shaken 
with  it  in  a  test  tube. 

Preparation. — It  may  be  made  by  heating  morphine  in  a  closed 
tube  with  a  great  excess  of  hydrochloric  acid  for  two  or  three  hour3 
to  the  temperature  of  140°  to  150°  C.  (284°  to  302°  F.).  The  con- 
tents of  the  tube  are  then  dissolved  in  water,  an  excess  of  sodium 
bicarbonate  added,  and  the  precipitate  exhausted  with  ether  or  chlo- 
roform. On  the  addition  to  the  solution  of  a  very  small  quantity  of 
hydrochloric  acid,  crystals  of  apomorphine  hydrochloride  form.  The 
process  is  one  of  dehydration — the  morphine  parting  with  one  mole- 
cule of  water,  thus : 

C17H10O3N+H2O  =  C17H1702N 

Morphine         Water  Apomorphine 

Official  Description. — It  occurs  in  minute,  white  or  grayish-white,  glistening,  mono- 
clinic  prisms,  acquiring  a  greenish  tint  upon  exposure  to  light  and  air. 

Odorand  Reaction. — Odorless.     Its  saturated  aqueous  solution  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Apomorphine  Hydrochloride  dissolves  in  50  mils  of  water 
and  in  50  mils  of  alcohol  at  25°  C.  (77°  F.);  also  in  17  mils  of  water  at  S0°  C.  (170°  F.); 
very  slightly  soluble  in  chloroform  or  ether. 

Tests  for  Identity. — The  salt  loses  its  water  of  crystallization  slowly  over  sulphuric 
acid  and  the  anhydrous  salt  regains  the  water  lost  when  exposed  to  the  air. 

The  addition  of  a  solution  of  sodium  bicarbonate  to  an  aqueous  solution  of  the  salt 
(1  in  100)  produces  a  white  or  pale  greenish-white  precipitate,  which  rapidly  becomes 
green  on  exposure  to  air  and  then  dissolves  in  ether  with  B  violet  color  and  in  chloro- 
form with  a  violet-blue  color.    The  salt  dissolves  in  nitric  acid  with  a  dark  purple  color. 

Silver  nitrate  T.S.,  added  to  an  aqueous  solution  of  the  salt,  produces  a  white  pre- 
cipitate, insoluble  in  nitric  acid;  the  precipitate  soon  turns  black  by  reduction  to  metallic 
silver,  and  is  instantly  reduced  by  the  addition  of  ammonia  water. 

Impurities  and  Tests  for  Impurities. — No  weighable  ash  remains  on  incinerating  0.2 
Gm.  of  Apomorphine  Hydrochloride. 

Decomposition  Products. — Shake  about  0.1  Gm.  of  the  salt  with  10  mils  of  ether;  the 
latter  acquires  not  more  than  a  pale  reddish  color. 
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Uses. — This  remarkable  compound  is  devoid  of  narcotic  proper- 
ties, but  is  expectorant  in  doses  of  one-twentieth  of  a  grain  (0.003 
Gm.),  and  a  powerful  emetic,  by  the  mouth,  in  one-sixth  grain  (0.01 
Gm.)  and.  hypodermically,  in  one-twelfth  grain  (0.005  Gm.)  doses; 
it  should  be  employed  with  caution  to  avoid  excessive  emesis. 


/ETHYLMORPHIN/E    HYDROCHLORIDUM.  U.S.      Ethylmorphine 

Hydrochloride 

[ /Ethyl morph.   Hydrochl. — Ethylmorphine  Chloride] 

The  hydrochloride  [C19H,,0,NHC1 -f  2Ho0  or  C17H17ON(OH) 
(0CUI,).I1C1  +  2H20  =  385.69]  of  an  alkaloid  prepared  from  mor- 
phine by  ethylation.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Preparation. — It  is  prepared  by  subjecting  morphine  to  the  action 
of  ethyl  iodide  in  the  presence  of  sodium  or  potassium  hydroxide 
and  purifying  and  salifying  the  resulting  product. 

Official  Description. — It  is  a  white  or  yellowish,  microcrystalline  powder. 

Odor  and  Reaction. — Odorless.  An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral 
to  litmus. 

Solubility. — One  Gm.  of  Ethylmorphine  Hydrochloride  dissolves  in  8  mils  of  water 
and  in  22  mils  of  alcohol  at  25°  C.  (77°  F.) ;  slightly  soluble  in  ether  or  chloroform. 

Tests  for  Identity.— It  melts  at  about  123°  C.  (253.4°  F.)  with  decomposition. 

Add  a  drop  of  ferric  chloride  T.S.  to  a  solution  of  about  O.Oi  Gm.  of  the  salt  in  10  mils 
of  sulphuric  acid  and  warm  it  on  a  water  bath;  the  color  of  the  mixture  will  become  at 
first  green,  then  deep  violet-blue,  and,  after  the  addition  of  a  drop  of  nitric  acid,  deep  red. 

Add  silver  nitrate  T.S.  to  an  aqueous  solution  of  the  salt  (1  in  20);  a  white  precipitate 
insoluble  in  nitric  acid  is  produced. 

Impurities  and  Tests  for  Impurities. — No  weighable  ash  remains  on  incinerating  0.2 
Gm.  of   Ethylmorphine  Hydrochloride. 

Ammonium  Compounds. — Heat  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  20) 
with  5  mils  of  potassium  hydroxide  T.S.  on  a  water  bath;  no  vapors  showing  an  alkaline 
reaction  with  litmus  paper  are  evolved  at  once. 

Morphine. — Dissolve  about  0.05  Gm.  of  potassium  fcrricyanide  in  10  mils  of  distilled 
water,  add  a  drop  of  ferric  chloride  T.S.,  then  1  mil  of  an  aqueous  solution  of  the  salt 
(1  in  100);  no  green  or  blue  color  is  produced  at  once. 

Uses. — This  alkaloid  is  commonly  sold  under  the  name  dionin,  and 
is  used  as  a  substitute  for  morphine,  although  it  is  less  likely  to 
cause  nausea  and  depression.    Dose,  one-fourth  grain  (0.015  Gm.). 


DIACETYLMORPHINA.  U.  S.      Diacetylmorphlne 
[Diacetylmorph.] 

An  alkaloid  [C«HM0BN  or  01TH1T(O.C8H8O)8ON==  369.19]  pre- 
pared from  morphine  by  acetylization.  Preserve  it  in  well-closed 
containers,  protected  from  light. 

Preparation. — When  alkaloidal  morphine  is  heated  with  acetyl 
chloride,  the  synthetic  alkaloid,  diacetylmorphine  is  produced.  The 
product  must  be  wished  with  water  and  weak  solution  of  sodium 
carbonate  and  crystallized  from  hot  alcohol. 

Official  Description.     It  oooun  U  a  white,  crystalline  powder. 

Odor  and  Reaction.  —  Without  odor.     Its  saturated  alcoholic  solution  is  alkaline  to 

tened  litmus  paper. 
Solubility.— One  Gin.  of  DiaeetylmorphiiM  iHmqIvm  in  about  1700  mils  of  wat«r, 
31  mils  <.f  aleohol,  14  mile  of  chloroform,  and  in  100  mils  of  ether  at  25°  C.  (77°  F.). 
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Tests  for  Identity.— It  melts  between  171.5°  and  173.5°  G.  (341°-344°  F.). 

Dissolve  about  0.01  Gm.  of  Diacetylmorphine  in  a  few  drops  of  nitric  acid ;  a  yellow 
color  is  produced,  which  gradually  changes  to  greenish-blue.  Heat  about  u.l  Gm.  of 
Diacetylmorphine  with  1  mil  of  alcohol  and  1  mil  of  sulphuric  acid;  ethyl  acetate  is  pro- 
duced, recognizable  by  its  odor. 

No  weighable  ash  remains  on  incinerating  0.5  Gm.  of  Diacetylmorphine. 

Impurities  and  Tests  for  impurities. — Other  Alkaloids. — Dissolve  0.2  Gm.  of  Diacetyl- 
morphine in  5  mils  of  distilled  water  with  the  aid  of  a  few  drops  of  hydrochloric  acid, 
and  pour  this  solution  slowly  into  5  mils  of  potassium  hydroxide  T.S.,  shaking  the  test 
tube  occasionally;  a  white  precipitate  forms,  which  quickly  redissolves,  yielding  a  clear 
solution. 

Ammonium  Salts. — On  heating  this  solution  no  odor  of  ammonia  is  noticeable. 

Readily  Carbonizable  Organic  Impurities. — A  solution  of  about  0.02  Gm.  of  Diacetyl- 
morphine in  two  mils  of  sulphuric  acid  is  colorless. 

Morphine. — Dissolve  about  0.05  Gm.  of  potassium  ferricyanide  in  10  mils  of  distilled 
water,  add  one  drop  of  ferric  chloride  T.S.  and  then  1  mil  of  an  alcoholic  solution  of 
Diacetylmorphine  (1  in  100);  no  greenish  or  blue  color  is  produced  at  once. 

Foreign  Alkaloids. — Dissolve  1  Gm.  of  Diacetylmorphine  in  10  mils  of  distilled  water 
and  5  mils  of  diluted  hydrochloric  acid  in  a  porcelain  dish  and  evaporate  the  solution  on 
a  water  bath  to  a  syrupy  consistence  (about  2  mils).  Transfer  this  residue  to  a  separa- 
tory  funnel  with  the  aid  of  25  mils  of  distilled  water,  render  it  alkaline  with  sodium 
hydroxide  solution  (10  per  cent.)  and  then  shake  it  out  with  3  successive  portions  of 
15,  10  and  5  mils  of  chloroform,  passing  the  chloroform  solutions  through  a  small  filter 
previously  moistened  with  chloroform.  Carefully  evaporate  the  combined  chloroform 
solutions  to  dryness  on  a  water  bath,  dissolve  the  residue  in  10  mils  of  fiftieth-normal 
sulphuric  acid  V.S.,  add  a  few  drops  of  methyl  red  T.S.  and  titrate  the  excess  of  acid 
with  fiftieth-normal  potassium  hydroxide  V.S.  Not  less  than  7.5  mils  of  the  latter  is 
required. 

Uses. — This  alkaloid,  usually  known  as  heroin  or  heroine,  is  used 
as  a  sedative  in  cough  mixtures  and  to  relieve  moderate  pain.  It 
must  be  used  with  caution,  as  it  is  one  of  the  most  dangerous  habit- 
forming  drugs  and  may  be  sold  only  under  the  regulations  of  the 
Harrison  Act  (see  page  1316).  Dose,  one-twentieth  grain  (0.003 
Gm.). 


DIACETYLMORPHIN/E    HYDROCHLORIDUM.  U.S.      Diacetylmorphine 

Hydrochloride 

[Diacetylmorph  Hydrochl. — Diacetylmorphine  Chloride] 

The  hydrochloride  [ColH.)305N.HCl  +  H,0  or  C17II17  (0.0,11,0), 
ON.IIC1  +  HL>0  =  423.68]  of  the  alkaloid  diacetylmorphine.  Pre- 
serve it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  prepared  by  mixing  diacetylmorphine 
with  distilled  water,  carefully  neutralizing  with  hydrochloric  acid, 
concentrating,  and  crystallizing. 

Official  Description. — It  is  a  white,  crystalline  powder. 

Odor  and  Reaction. — Without  odor.  An  aqueous  solution  of  Diacetylmorphine 
Hydrochloride  (1  in  20)  is  neutral  or  only  faintly  acid  to  litmus. 

Solubility. — One  Gm.  of  Diacetylmorphine  Hydrochloride  dissolves  in  2  mils  of 
water  at  25°  C.  (77°  F.) ;  soluble  in  alcohol;  insoluble  in  chloroform  or  ether  at  25°  C. 
(77°  F.). 

Tests  for  Identity.— It  melts  at  about  230°  C.  (446°  F.)  with  decomposition. 

An  aqueous  solution  of  the  salt  with  silver  nitrate  T.S.  yields  a  white  precipitate 
insoluble  in  nitric  acid. 

Impurities  and  Tests  for  Impurities. — In  other  respects  the  salt  responds  to  the  tests 
of  identity  and  purity  under  Diacctylmorphina,  omitting  the  melting  point. 

N.  F.  Preparation. — Elixir  Tcrpini  Hydr.it  is  ct  Diacetylmorphiiur. 

Uses. — The  same  as  for  diacetylmorphine.  Dose,  one-twentieth 
grain  (0.003  Gm.). 
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COTARNINE  HYDROCHLORIDUM.  U.S.     Cotarnine  Hydrochloride 
[Cotarn.   Hydrochl. — Cotarnine  Chloride] 

Quarternary  oxymethyl-oxymethvlene-dihydro-isoquinoline  chlo- 
ride [C12H1403NC1  or  (CH30)  _(CH202).C9H6N  (CH3) CI  =  255.58] 
obtained  by  hydrolvzing  narcotine,  and  treating  the  resulting  cotar- 
nine [(CH30)  (CH202)C8H5(CHO).NH(CH3)]  with  hydrochloric 
acid. 

Preparation. — It  is  prepared  by  oxidizing  narcotine  with  nitric 
acid  or  a  mixture  of  sulphuric  acid  and  manganese  dioxide,  or  by 
boiling  narcotine  with  water  until  hydrolyzed. 

Official  Description. — It  occurs  as  a  yellow,  crystalline  powder;  deliquescent  in  moist  air. 

Odor  and  Reaction. — Odorless.     Its  aqueous  solution  (1  in  20)  is  neutral  to  litmuB. 

Solubility. — It  is  very  soluble  in  water  and  alcohol,  yielding  yellow  solutions. 

Tests  for  Identity. — Silver  nitrate  T.S.  when  added  to  an  aqueous  solution  of  Cotar- 
nine Hydrochloride  produces  a  white  precipitate  insoluble  in  nitric  acid.  About  0.2  Gm. 
of  Cotarnine  Hydrochloride,  dissolved  in  10  mils  of  distilled  water,  yields  a  brown  pre- 
cipitate of  cotarnine  periodide  on  the  addition  of  10  mils  of  tenth-normal  iodine  V.S. 
When  this  precipitate  is  collected  on  a  filter  and  dried  to  constant  weight  over  sulphuric 
acid,  it  melts  between  142°  C.  (287.6°  F.)  and  144°  C.  (291.2°  F.). 

Heat  gradually  0.1  Gm.  of  Cotarnine  Hydrochloride  over  a  Bunsen  burner;  it  is  de- 
composed, evolving  characteristic,  disagreeable  vapors  and  yielding  a  reddish-brown 
liquid,  which  gradually  changes  to  a  hard  charred  ma§s.  No  weighable  ash  remains  on 
the  incineration  of  this  mass. 

Impurities  and  Tests  for  Impurities. — Dissolve  about  0.5  Gm.  of  Cotarnine  Hydro- 
chloride in  10  mils  of  distilled  water  and  add  2  mils  of  an  aqueous  solution  of  sodium 
hydroxide  (15  per  cent.).  A  milk-white  precipitate  is  produced  which  dissolves  on 
agitation,  but  is  reprecipitated  from  the  solution  after  standing  for  some  time,  leaving 
the  supernatant  liquid  clear  and  but  faintly  yellow. 

Uses. — It  is  used  to  check  bleeding  from  small  blood  vessels,  as 
certain  forms  of  nose  bleeding  and  slow  hemorrhages.  It  is  known 
commercially  as  stypticin. 


CINCHONA.  U.S.     Cinchona 
[Cinch. — Yellow  Cinchona        Calisaya  Bark       Yellow  Pertjvian  Bark] 

The  dried  bark  of  Cinchona  Ledgeriana  Moens,  Cinchona  Calisaya 
Weddell,  and  of  hybrids  of  these  with  other  species  of  Cinchona 
(Fam.  Uvbiacece),  yielding  not  less  than  5  per  cent,  of  the  alka- 
loids of  Cinchona. 

Official  Description. — In  quills  or  curved  pieces  of  variable  length,  bark  from  3  to  5 
mm.  in  thickness,  or  in  small  broken  fragments  or  in  transversely  curved  pieces  from  3 
to  7  mm.  in  thickness;  externally  gray,  rarely  brownish-gray,  with  numerous  intersect- 
ing transverse  and  longitudinal  fissures  having  nearly  vertical  sides,  and  usually  with 
patches  of  foliaceous  lichens  with  their  small,  brownish-black  apothecia;  when  the  outer 
bark  is  absent,  the  Color  externally  is  eiimamon-l>rown;  inner  surface  light  cinnamon- 
brown,  finely  striate;  fracture  of  the  outer  bark  short  and  granular,  of  t ho  inner  bark 
finely  splintery.  \ 

Odor  and  Taste.     Odor  faintly  aromatic;  taste  very  bitter  and  somewhat  astringent. 

Tests  for  Identity  and  Purity.— The  powder  is  reddish-brown;  bast  til.ers  spindle- 
shaped,  yellowish,  from  ().'.'>  to  1.36  mm.  in  length,  with  thick,  strongly  lignilied,  lamel- 
lated    waIN    having   slit-like,    oblique    pores;   starch    grains   single   or  J-  to  O-compound, 

the  individual  grains  spherical  or  plano-convex  and  from  0.003  to  0.015  mm.  in  diameter; 
sphenoidal  micro-crystals  of  calcium  oxalate  numerous. 

Heat  i  Qm,  of  powdered  Cinchons  in  ■  dry  test  tube;  a  tarry  distillate  forms,  having 

a  purplish  color  and  a  somewhat   granular  appearance. 

U.  S.  P.  Preparations.  — Fluidextraotum  Cinchona;;  Tinctura  Cinchona?. 
N.  F.  Preparation. — Extractum  Cinchona;. 
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CINCHONA  RUBRA.  U.  S.     Red  Cinchona 
[Cinch.   Rub. — Red  Peruvian  Bark] 

The  dried  bark  of  Cinchona  succirubra  Pavon  (Fam.  Rubiacece), 
or  of  its  hybrids,  yielding  not  less  than  5  per  cent,  of  the  alkaloids 
of  Red  Cinchona. 

Official  Description. — In  quills  or  curved  pieces  of  variable  length,  bark  from  2  to 
4  mm.  in  thickness,  or  in  small  broken  fragments  or  in  transversely  curved  pieces  from 
3  to  7  mm.  in  thickness;  externally  gray,  grayish-brown,  or  reddish-brown,  more  or  less 
rough  from  corky  protuberances,  occasionally  with  transverse  fissures  which  are  rarely 
numerous  or  much  intersected,  and  having  their  sides  sloping,  and  with  occasional  patches 
of  foliaceous  lichens;  inner  surface  reddish  or  orange  brown,  distinctly  striate;  fracture 
short  and  granular  in  the  outer  bark,  shortly  and  rather  coarsely  splintery  in  the  inner 
bark. 

Odor  and  Taste. — Odor  slight;  taste  very  bitter  and  astringent. 

Tests  for  Identity  and  Purity. — The  powder  is  light  brown;  bast-fibers  and  sphenoidal 
microrcrystals  of  calcium  oxalate,  resembling  those  in  cinchona;  starch  grains  resembling 
those  of  cinchona  relatively  few,  from  0.003  to  0.01  mm.  in  diameter. 

Heat  1  Gm.  of  powdered  Red  Cinchona  in  a  dry  test  tube;  a  tarry  distillate  forma 
having  a  bright  red  color. 

Assay. — Proceed  as  directed  under  Cinchona,  using  5  Gm.  of  Red  Cinchona. 

U.  S.  P.  Preparation. — Tinctura  Cinchonse  Composita. 

N.  F.  Preparations.— Fluidextractum  Cinchona?  Aquosum;  Gargarisma  Guaiaci 
Compositum  (from  Compound  Tincture  of  Cinchona). 

The  value  of  cinchona  bark  depends  entirely  upon  the  percentage 
of  alkaloids  present  in  it ;  and,  as  barks  are  found  in  the  market 
greatly  varying  in  quality,  it  is  necessary  to  prove  their  worth  by 
assay.    The  official  assay  is  as  follows : 

Assay. — Introduce  5  Gm.  of  Cinchona,  in  No.  40  powder,  into  a  500-mil  flask  and 
add  200  mils  of  a  mixture  of  chloroform,  1  volume,  and  ether,  2  volumes.  .Stopper  the 
flask,  shake  it  well,  and  let  it  stand  ten  minutes.  Then  add  5  mils  of  ammonia  water, 
shake  the  flask  frequently  for  one  hour,  and  let  it  stand  from  eight  to  ten  hours.  Now 
add  10  mils  of  distilled  water,  shake  the  mixture  vigorously  and  when  the  drug  has 
settled,  decant  160  mils  of  the  solution,  representing  4  Gm.  of  Cinchona.  Filter  it 
through  a  pledget  of  purified  cotton  into  a  separator,  and  rinse  both  cylinder  and  cot- 
ton with  ether.  Completely  extract  the  alkaloids  from  the  chloroform-ether  solution 
by  shaking  out  repeatedly  with  weak  sulphuric  acid.  Collect  the  acid  solutions  in  a 
separator,  add  ammonia  water  until  the  solution  is  distinctly  alkaline  to  litmus,  and 
completely  extract  the  alkaloids  by  shaking  out  repeatedly  with  chloroform.  Filter 
each  portion  of  chloroform  as  it  comes  from  the  separator  through  a  pledget  of  purified 
cotton  into  a  tared  flask,  and  wash  the  funnel  and  cotton  with  chloroform.  Evap- 
orate the  chloroform  on  a  water  bath,  add  5  mils  of  alcohol  to  the  residue,  and 
again  evaporate.  Repeat  the  evaporation  with  alcohol  and  dry  the  residue  at  100°  C. 
(212°  F.)  to  constant  weight.  The  weight  will  be  the  amount  of  total  alkaloids  from  4 
Gm.  of  Cinchona  (see  Proximate  Assays,  Chapter  LXII). 

About  twenty  alkaloids  have  been  discovered  in  cinchona  barks. 
Some  of  these  are  found  in  only  one  kind  of  bark,  some  are  doubt- 
less "split  products" — that  is,  not  existing  naturally  in  the  bark, 
but  the  result  of  the  action  of  chemical  agents  upon  it. 

Quinine,  Quinidine,  Cinchoninc,  and  (  inchonldinc  are  the  most  im- 
portant alkaloids  found  in  cinchona  barks,  and  they,  or  their  impor- 
tant salts,  will  be  considered  in  separate  articles.  The  acids  present 
are  kinic,  or  quinic,  quinotannic,  and  kinovic,  or  quinovic.  The  neu- 
tral principle  is  hinovin,  or  quinovin,  while  oinchonic  n  '/.  volatile  oil, 
and  red  and  yellow  coloring  matter  are  also  present.  The  first  four 
of  the  alkaloids  in  the  following  list  are  used  in  medicine.  The  list 
is  as  follows : 

Natural  Alkaloids. — Quinine,  C2rtH2402N2;  Quinidine,  02„iT2402 
Na;  Cinchonine,  C19H,,0X, ;    Cinchonidine,  C19H22OX3 ;  Quinamine, 
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C1BH2402N2;  Conquinamine,  C10H24O2N2;  Homoquinine,  C39H4604 
X4 ;  Cinchonamine,  C10H24ON2 ;  Paytine,  C21H24ON2.H20 ;  Homo- 
cinchonidine,  C19H22ON2 ;  Cusconine,  C23H2804N2 ;  Cusconidine,  C23 
H2804N2 ;  Concusconine,  C22H2G04N2 ;  Aricine,  C23H2S04N2 ;  Pari- 
cine,  C16II18ON2;  Paytamine,  (J21H24ON2;  Hydroquinine,  C20H26O2 
Na ;  Hydroquinidine,  C20H2GO2N2 ;  Cinchotine,  C19H24ON2 ;  Hydro- 
cinchonine,  C19H24ON2 ;  Hydrocinchonidine,  C19H24ON2 ;  Diquini- 
dine,  C40H4G03N4 ;   Cupreine,  C19H2202N2. 

The  Artificial  Alkaloids  are:  Quinicine,  C20H24O2N2 ;  Cinchoni- 
cine,  C19H22ON2 ;  Quinamicine,  C19H2402N2 ;  Apoquinamine,  C19H22 
ON2.  These  are  chiefly  produed  by  the  action  of  heat  upon  the 
natural  alkaloids  and  usually  in  the  presence  of  diluted  acids.  In 
addition  there  have  been  many  others  made  which  are  not  of  phar- 
maceutical interest. 

One  of  the  principal  difficulties  in  preserving  galenical  prepara- 
tions of  cinchona  arises  from  the  alteration  and  precipitation  which 
the  cinchotannic  acid  and  its  compounds  undergo  upon  keeping. 
Glycerin  has  proved  to  be  very  useful  by  dissolving  and  holding  these 
in  solution,  and  hence  it  is  present  in  nearly  every  one  of  the  prep- 
arations. 

Uses. — Cinchona  is  a  febrifuge  and  tonic  in  doses  of  fifteen  grains 
(1  Gm.). 


QUININA.  U.S.     Quinine 
[Quin.] 

An  alkaloid  [C,0H24O2N2  +  3H,0  =  378.26]  obtained  from  the 
bark  of  various  species  of  Cinchona  (Fam.  Rubiacece).  Preserve 
it  in  well-closed  containers,  protected  from  light. 

Preparation. — This  alkaloid  is  usually  made  by  adding  to  the 
cooled  acid  solution  of  the  sulphate  a  quantity  of  ammonia  water  or 
solution  of  sodium  hydroxide  just  sufficient  to  precipitate  the  qui- 
nine, carefully  avoiding  an  excess. 

Official  Description. — It  occurs  as  a  white,  micro-crystalline  powder;  efflorescent  in 
drv  air. 

Odor,  Taste,  and  Reaction. — Odorless,  having  a  bitter  taste,  developing  rather  slowly, 
but  intense  and  persistent.  Its  alcoholic  solution  (1  in  10)  is  laevorotatory  and  alkaline 
to  litmus. 

Solubility. — One  Gm.  of  Quinine  dissolves  in  1560  mils  of  water,  0.8  mil  of  alcohol, 
1.1  mils  of  chloroform,  1.9  mils  of  ether,  and  in  1890  mils  of  ammonia  water  at  25°  C. 
(77°  F.);  also  in  800  mils  of  boiling  water. 

Tests  for  Identity. — A  solution  of  Quinine  in  diluted  sulphuric  acid  shows  a  vivid 
blue    fluorescence. 

Add  2  or  'A  drops  of  bromine  T.S.  to  1  mil  of  nn  aqueous  solution  of  Quinine  (1  in  LOO) 
with  the  aid  of  just  sufficient  diluted  sulphuric  acid  to  effect  solution  and  then 
: .  !  I  I  mil  of  ammonia  water;  the  liquid  acquires  an  emerald-green  color,  due  to  the  for- 
mation of  thalleioquin. 

Quinine  loses  not  more  than  br>  per  cent,  of  its  weight  when  dried  to  constant  weight 
at  100°  C.  (212°  P.). 

Incinerate  about  l  Gm.  of  Quinine;  not  more  than  0.1  per  cent,  of  ash  remains. 

Impurities  and  Tests  for  Impurities. — Orpanic  Impurities. — A  solution  of  about  0.1 
f  Quinine  in  2  mils  of  sulphuric  acid  is  not  darker  than  light  yellow. 

\forph  inc.  -This  solution  is  not  colored  red  on  the  subsequent  addition  of  a  few  drops 
of   tiitrie   acid. 

1  mmonium  SaJttt,  Heat  about  0.2  Gm.  of  Quinine  with  2  mils  of  potassium  hydroxide 
the  odor  of  ammonia  is  not  evolved. 

Cinchona  Alkaloids.     Dissolve  1.74  Gm.  of  Quinine  in  20  mils  of  alcohol,  dilute 
the  solution  with  50  mils  of  hot  distilled  water  and  neutralizeit  with  donna!  sulphuric 
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acid  V.S.,  using  methyl  red  T.S.  as  indicator.  Evaporate  the  liquid  to  dryness  on  a  water 
bath,  powder  the  residue,  mix  it  .in  a  test  tube  with  20  mils  of  distilled  water  and  com- 
plete the  test  for  other  cinchona  alkaloids  as  directed  under  Quininw  Sulphas. 

N.  F.  Preparations. — Elixir  FormatumCompositum;  Oleatum Quininn-;  SyrupuB 
Ferri,  Quininae  et  Strychninse  Phosphatum ;  Syrupus  Hypophosphitum  Com- 
positus. 

Uses. — The  alkaloid  quinine  is  usually  a  part  of  a  manufacturing 
process  when  some  salt  of  quinine  is  to  be  prepared.  The  Pharma- 
copoeia gives  the  following  dose :  tonic,  one  and  one-half  grains  (0.1 
Gm.),  anti-malarial^  at  least  fifteen  grains  (1  Gm.)  daily. 


QUININ/E  SULPHAS.  U.  S.     Quinine  Sulphate 
[Quin.   Sulph.  j 

The  sulphate  [C20H24O2N,),.H2SO4  -f  7H20  =  872.62]  of  the  alka- 
loid quinine.  Preserve  it  in  well-closed  containers,  protected  from 
light. 

Preparation.— The  processes  which  are  used  for  making  quinine 
sulphate,  commercially,  are  regarded  as  valuable  trade  secrets,  and 
the  manufacturers  carefully  guard  them.  The  following  process, 
which  was  formerly  official,  illustrates  one  method  of  making  the 
sulphate  of  the  principal  alkaloid  from  cinchona : 

Take  of  yellow  cinchona,  in  coarse  powder,  48  oz.  troy;  hydro- 
chloric acid,  3y2  oz.  troy;  lime  in  fine  powder,  5  oz.  troy:  animal 
charcoal,  in  fine  powder,  sulphuric  acid,  alcohol,  Avater,  distilled 
water,  each,  a  sufficient  quantity.  Boil  the  cinchona  in  13  pints 
of  water  mixed  with  one-third  of  the  hydrochloric  acid,  and  strain 
through  muslin.  Boil  the  residue  twice  successively  with  the  same 
quantity  of  water  and  acid  as  before,  and  strain.  Mis  the  decoc- 
tions, and,  while  the  liquid  is  hot,  gradually  add  the  lime,  previously 
mixed  with  2  pints  of  water,  stirring  constantly,  until  the  quinine 
is  completely  precipitated.  Wash  the  precipitate  with  distilled 
water,  and,  having  pressed,  dried,  and  powdered  it,  digest  it  in  boil- 
ing alcohol.  Pour  off  the  liquid,  and  repeat  the  digestion  several 
times,  until  the  alcohol  is  no  longer  rendered  bitter.  Mix  the 
liquids,  and  distil  off  the  alcohol  until  a  brown  viscid  mass  remains. 
Upon  this,  transferred  to  a  suitable  vessel,  pour  4  pints  of  distilled 
water,  and,  having  heated  the  mixture  to  the  boiling  point,  add  as 
much  sulphuric  acid  as  may  be  necessary  to  dissolve  the  quinine. 
Then  add  li/>  oz.  troy  of  animal  charcoal,  boil  the  liquid  for  two 
minutes,  filter  while  hot,  and  set  it  aside  to  crystallize.  Should  the 
liquid,  before  filtration,  be  entirely  neutral,  acidulate  it  very  slightly 
with  sulphuric  acid;  should  it,  on  the  contrary,  change  the  color  of 
litmus  paper  to  a  bright  red,  add  more  animal  charcoal.  Separate 
the  crystals  from  the  liquid,  dissolve  them  in  boiling  distilled  water 
slightly  acidulated  with  sulphuric  acid,  add  a  little  animal  char- 
coal, filter  the  solution,  and  set  it  aside  to  crystallize.  Lastly,  dry 
the  crystals  on  bibulous  paper  with  a  gentle  heat,  and  keep  them  in  a 
well-stoppered  bottle.  The  mother  water  may  be  made  to  yield  an  ad- 
ditional quantity  of  quinine  sulphate  by  precipitating  the  quinine 
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with  ammonia  water,  and  treating  the  precipitated  alkaloid  with 
distilled  water,  sulphuric  acid,  and  animal  charcoal,  as  before. 

The  hydrochloric  acid  forms  with  the  alkaloids  soluble  hydrochlo- 
rides. The  lime  decomposes  the  salts  by  uniting  with  the  acid,  and 
the  alkaloids  are  precipitated  with  the  excess  of  lime.  These  are  dis- 
solved out  with  boiling  alcohol,  the  solution  evaporated,  acidulated 
with  sulphuric  acid,  decolorized  with  animal  charcoal,  and  crystal- 
lized. 

Sodium  hydroxide  is  often  used  instead  of  lime  to  precipitate  the 
alkaloids,  because  quinine  is  less  soluble  in  a  solution  of  sodium 
chloride  than  in  calcium  chloride,  while  several  manufacturers  prefer 
to  use  amyl  alcohol  for  exhausting  the  lime  precipitate  of  alkaloids. 
Oil  of  turpentine  and  refined  petroleum  have  also  been  used  as  sol- 
vents to  some  extent. 

At  least  three  sulphates  of  quinine  have  been  obtained,  of  which 
two  are  now  official.  The  first  of  these,  (C20H24O2N2)2.H2SO4  +  7H20, 
is  "diquinic  sulphate,"  is  known  and  prescribed  in  Great  Britain  as 
Quinince  Disulphas,  and  is  the  official  salt  known  as  quinine  sul- 
phate, or  QmnincB  Sulphas,  U.  S. ;  the  second,  formed  by  dissolving 
the  first  in  diluted  sulphuric  acid,  has  the  formula  C20H24O2N2.H2SO4 
-f-  7H20,  and  is  the  official  quinine  bisulphate,  or  Quinince  Bisidplias, 
U.  S. ;  while  the  third,  which  is  not  official,  is  the  acid  sulphate, 
C2nH2402N2.2H2S04+  7H20,  and  may  be  obtained  from  a  solution  of 
quinine  in  an  excess  of  diluted  sulphuric  acid. 

Official  Description. — It  occurs  in  white,  silky,  light,  flexible,  glistening  crystals, 
making  a  very  light  and  easily  compressible  mass,  or  as  hard,  prismatic,  monoclinic 
needles.  It  effloresces  rapidly  when  exposed  to  dry  air,  and  then  becomes  lusterlesa; 
when  exposed  to  light,  it  acquires  a  brownish  tint. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  persistent,  very  bitter  taste. 
Its  saturated  aqueous  solution  is  neutral  or  not  more  than  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Quinine  Sulphate  dissolves  in  725  mils  of  water,  107  mils 
alcohol,  and  30  mils  of  glycerin  at  25°  C.  (77°  F.) ;  also  in  47  mils  of  water  at  80°  C. 
(176°  F.),  in  about  12  mils  of  alcohol  at  60°  C.  (140°  F.) ;  slightly  soluble  in  chloroform 
or  ether.  It  is  freely  soluble  in  a  mixture  of  7  volumes  of  chloroform  and  4  volumes  of 
dehydrated    alcohol. 

Tests  for  Identity. — When  acidulated  with  diluted  sulphuric  acid,  its  saturated 
aqueous  solution  develops  a  vivid   blue   fluorescence. 

When  heated  to  60°  C.  (140°  F.)  or  when  exposed  to  dry  air,  it  loses  all  but  two  mole- 
cules of  its  water  of  crystallization. 

Barium  chloride  T.S.  produces  in  an  aqueous  solution  of  the  salt  a  white  precipitate, 
insoluble  in  hydrochloric  arid. 

Add  1  or  2  drops  of  bromine  T.S.  to  10  milsof  an  aqueous  solution  of  the  salt  (about 
1  in  1000)  and  then  introduce  an  excess  of  ammonia  water;  the  liquid  acquires  an  emerald- 
green  color,  due  to  the  formation  of  thalleioquin. 

Ft  loses  not  more  than  16.2  per  cent,  of  its  weight  when  dried  to  constant  weight  at 
110°  C.   (230°  P.). 

Incinerate  about  2  Gm.  of  Quinine  Sulphate;  not  more  than  0.05  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities — Ammonium  Sulphateor  Other  Inorganic  Salts. — 
One  Gm,  of  the  salt  dissolves  completely  when  heated  to  50°  C.  (122°  P.)  in  7  mils  of  a 
mixture  of  2  volumes  of  chloroform  and  1  volume  of  dehydrated  alcohol,  and  the  solution 
remains  clear  on  cooling. 

Organic  Impw  oration  of  about  0.1  Gm.  of  the  salt  in  2  mils  of  sulphuric 

acid  is  not  darker  than  liicht  yellow. 

Morphine.  This  solution  is  not  colored  red  by  the  subsequent  addition  of  a  few 
drops    of    nit rir-    acid. 

Other  Cinchona  Alkaloids.     Dry  Quinine  Sulphate  (which  must  be  neutral  or  slightly 

alkaline  to  litmus)  pvl  60  C.  (122°  P.)  for  two  hours,  and  then  agitate  l.s  Gm.  of  the 
dried  sail  with  20  mils  of  distilled  water  al  86°C.  (149*  F.)  for  half  an  hour.  Allow  the 
mixture  to  oool  to  1  ")°  C.  (69°  P.),  macerate  it  at  this  temperature  for  two  hours, 
with  occasional  shaking,  ana  then  filter  it  through  a  filter  paper  of  from  8  to  10  cm.  in 
diameter.     Transfer  5  mils  of  this  filtrate  to  a  test  tube  and    mix  it   gently   (without 


ALKALOIDS  1329 

shaking)  with  7  mils  of  ammonia  water,  which  must  contain  not  less  than  10  per  cent, 
nor  more  than  10.2  per  cent,  of  NH3,  have  a  temperature  of  15°  C.  (59°  F.),  and  be 
added  at  once.    A  clear  liquid  is  produced. 

If  the  temperature  during  the  maceration  has  been  16°  C.  (60.8°  F.),  7.5  mils  of  ammo- 
nia water  may  be  added;  if  17°  C.  (62.6°  F.),  8  mils  may  be  added. 

N.  F.  Preparations. — Elixir  Cinchona?  Alkaloidorum  and  in  other  Elixirs  con- 
taining Cinchona  alkaloids  in  combination  with  Iron,  Bismuth,  etc.;  Elixir  Ferri 
Pyrophosphatis,  Quinime  et  Strychnime;  Pilulaj  Antiperiodicse;  Pilulae  Ferri, 
Quinime,  Aloes  et  Nucis  Vomicae;  Pilulse  Ferri,  Quinime,  Strychriime  et  Arseni 
Mites;  Pilulaj  Opii,  Digitalis  et  Quinime. 

Uses. — Quinine  sulphate  is  used  as  an  antiperiodic,  tonic,  and  anti- 
pyretic. The  tonic  dose  is  one  and  one-half  grains  (0.1  Gm.),  the 
anti-malarial  dose,  at  least  fifteen  grains  (1  Gm.).  It  may  be  given 
in  the  form -of  pills  or  in  solution.  In  the  latter  case  it  is  better  to 
suspend  it  in  syrup  without  using  acid,  with  the  addition  of  a  little 
fluidextract  of  glycyrrhiza  and  a  small  quantity  of  ammonia  water. 


QUININ/E  BISULPHAS.  U.  S.     Quinine  Bisulphate 
[Quin.   Bisulph.] 

The  acid  sulphate  [C20H24O2N2.H2SO4  +  7H20  =  548.41]  of  the 
alkaloid  quinine.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Preparation. — This  salt  is  made  by  adding  sulphuric  acid  to  qui- 
nine sulphate  suspended  in  water,  evaporating  the  solution,  and  crys- 
tallizing the  bisulphate. 

Official  Description. — It  occurs  in  colorless,  transparent,  or  whitish,  orthorhombio 
crystals  or  small  needles.  It  effloresces  on  exposure  to  air,  and  turns  yellow  on  exposure 
to  light. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  Its  aqueous 
solution  (1  in  20)  is  strongly  acid  to  litmus  and  has  a  blue  fluorescence. 

Solubility. — One  Gm.  of  Quinine  Bisulphate  dissolves  in  9  mils  of  water,  23  mils  of 
alcohol,  15  mils  of  glycerin,  625  mils  of  chloroform  and  in  2500  mils  of  ether,  at  25°  C. 
(77°  F.);  also  in  0.7  mil  of  boiling  water  and  0.7  mil  of  alcohol  at  60°  C.  (140°  F.). 

Tests  for  Identity. — Add  1  or  2  drops  of  bromine  T.S.  to  1  mil  of  an  aqueous  solution 
of  Quinine  Bisulphate  (1  in  100)  and  then  add  1  mil  of  ammonia  water;  the  liquid 
acquires  an  emerald-green  color,  due  to  the  formation  of  thalleioquin. 

Barium  chloride  T.S.  added  to  an  aqueous  solution  of  the  salt  produces  a  white  pre- 
cipitate, insoluble  in  hydrochloric  acid. 

Quinine  Bisulphate  loses  not  more  than  25  per  cent,  of  its  weight  when  dried  to  constant 
weight  at  100°  C.  (212°  F.). 

Incinerate  about  2  Gm  of  Quinine  Bisulphate;  not  more  than  0.05  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Organic  Impurities. — A  solution  of  about  0.1 
Gm.  of  the  salt  in  2  mils  of  sulphuric  acid  is  not  darker  than  light  yellow. 

Morphine. — This  solution  is  not  colored  red  by  the  subsequent  addition  of  a  few  drops 
of  nitric  acid. 

Cinchona  Alkaloids. — Dissolve  2.52  Gm.  of  Quinine  Bisulphate  in  50  mils  of  hot 
distilled  water  and  neutralize  the  solution  with  normal  sodium  hydroxide  V.S.,  using 
methyl  red  T.S.  as  indicator.  Evaporate  the  solution  to  dryness  on  a  water  bath,  powder 
the  residue,  mix  it  in  a  test  tube  with  20  mils  of  distilled  water  and  complete  the  test 
for  other  cinchona  alkaoids  as  directed  under  Quinince  Sulphas. 

N.  F.  Preparations. — Tinctura  Antiperiodica;  Tinctura  Antiperiodica  sine  Aloe. 

Uses. — The  bisulphate  has  been  introduced  into  medicine  in  prefer- 
ence to  the  ordinary  sulphate,  because  of  its  greater  solubility.    Being 
about  eighty  times  more  soluble,  it  is  better  adapted  for  making  into 
pills  than  is  the  sulphate.    It  contains  about  15  per  cent,  less  of  the 
84 
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alkaloid  than  does  the  sulphate.  The  difference  is  to  some  extent 
compensated  for  by  the  greater  solubility,  and  the  dose  given  is 
usually  the  same  as  that  of  the  sulphate. 


QUININE  HYDROCHLORIDUM.  U.S.     Quinine  Hydrochloride 
[Quin.   Hydrochl. — Quinine  Chloride] 

The  hydrochloride  [C20H?402N2.HC1 4-  2H20  =  396.71]  of  the 
alkaloid  quinine.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Preparation. — Quinine  hydrochloride  may  be  made  by  double  de- 
composition between  quinine  sulphate  and  barium  chloride,  or  by 
dissolving  the  alkaloid  quinine  in  diluted  hydrochloric  acid,  evapo- 
rating, and  crystallizing. 

Official  Description. — It  occurs  in  white,  silky,  glistening  needles.  The  salt  effloresces 
when  exposed  to  warm  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  Its  aqueous 
solution  (1  in  20)  is  neutral  or  not  more  than  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Quinine  Hydrochloride  dissolves  in  18  mils  of  water,  0.8 
mil  of  alcohol,  7  mils  of  glycerin,  0.7  mil  of  chloroform,  and  in  340  mils  of  ether  at  25°  C. 
(77°  F.) ;  also  in  0.5  mil  of  water  at  80°  C.  (176°  F.). 

Tests  for  Identity. — Its  aqueous  solution  is  not  fluorescent,  except  when  highly  diluted, 
or  when  diluted  sulphuric  acid  is  added  to  it. 

Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt  a  white  precipitate, 
insoluble  in  nitric  acid. 

Add  1  or  2  drops  of  bromine  T.S.  to  1  mil  of  a  solution  of  Quinine  Hydrochloride 
(I  in  100)  and  then  introduce  1  mil  of  ammonia  water;  an  emerald-green  color  is  produced, 
due  to  the  formation  of  thalleioquin. 

Quinine  Hydrochloride  loses  not  more  than  10  per  cent,  of  its  weight  when  dried  to 
constant  weight  at  120°  C.  (248°  F.). 

Incinerate  about  2  Gm.  of  Quinine  Hydrochloride;  not  more  than  0.05  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Organic  Impurities. — A  solution  of  about  0.1 
Gm.  of  the  salt  in  2  mils  of  sulphuric  acid  is  not  darker  than  light  yellow. 

Morphine. — This  solution  is  not  colored  red  by  the  subsequent  addition  of  a  few  drops 
of  nitric  acid. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50)  acidulated  with  hydro- 
chloric acid  is  not  rendered  more  than  faintly  turbid,  by  a  few  drops  of  barium  chlo- 
ride T.S. 

Barium. — Theaddition  of  afewdropsof  diluted  sulphuric  acid  to  10  mils  of  an  aqueous 
solution  of  the  salt  (1  in  20)  produces  no  turbidity. 

Cinchona  Alkaloids. — Dissolve  2.75  Gm.  of  Quinine  Hydrochloride  in  20  mils  of  dis- 
tilled water  at  65°  C.  (149°  F.)  in  a  test  tube  of  about  80  mils  Capacity,  add  a  solution  of 
1  .",  Gm,  of  crystallized  sodium  sulphate  in  10  mils  of  distilled  water  wanned  to  66°  < '■ 
(149°  P.),  and  maintain  the  mixture  at  this  temperature  for  half  an  hour,  shaking  it 
frequently  and  thoroughly  in  the  stoppered  tube.  (  tool  it  to  15°  ( '.  (59°  F.)  and  keep  it 
at  thifl  temperature  for  two  hours,  shaking  it  occasionally.  Now  filter  the  liquid  through 
a  filter  paper  of  from  H  to  10  cm.  diameter  and  complete  the  test  for  other  cinchona 
alkaloids  with  .">  m  ilsof  the  filtrate  as  direoted  under  QtiUHM  Svlphae. 

N.  F.  Preparations. — Elixir  Ferri,  QuininsB  et  Strychninae;  Syrupus  Phosphatum 
cum  Quinina  el  Strychnina. 

Uses. — This  salt  is  used  like  the  sulphate  but  it  is  much  more 
soluble.     The  dose  is  the  same  as  for  the  sulphate. 


QUININ/E   DIHYDROCHLORIDUM.   U.  S.      Quinine   Dihydrochloride 
[Quin.   Dihydrochl.] 

The  dihydrochloride  [C  ,11  .,<>  N2.2HC1  =  397.15]  of  the  alkaloid 
quinine,     Preserve  it  in  well-dosed  containers,  protected  from  light. 
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Preparation. — It  may  be  prepared  by  dissolving  100  parts  of 
quinine  hydrochloride  in  200  parts  of  distilled  water  and  adding  37 
parts  of  25  per  cent,  hydrochloric  acid,  the  proportion  to  produce  the 
dihydrochloride. 

Official  Description. — It  occurs  as  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  Its  aqueous 
solution(l  in  20)  is  strongly  acid  to  litmus. 

Solubility. — One  Gm.  of  Quinine  Dihydrochloride  dissolves  in  about  0.6  mil  of  water 
and  in  12  mils  of  alcohol  at  25°  C.  (77°  F.) ;  it  is  slightly  soluble  in  chloroform  and  very 
slightly  soluble  in  ether. 

Tests  for  Identity.— Silver  nitrate  T.S.  added  to  an  aqueous  solution  of  the  salt  (1  in  20) 
produces  a  white  precipitate,  insoluble  in  nitric  acid. 

Add  1  or  2  drops  of  bromine  water  T.S.  to  1  mil  of  an  aqueous  solution  of  the  salt 
(1  in  100)  and  then  add  an  excess  of  ammonia  water;  an  emerald-green  color  is  pro- 
duced, due  to  the  formation  of  thalleioquin. 

Incinerate  about  2  Gm.  of  Quinine  Dihydrochloride;  not  more  than  0.05  per  cent,  of 
ash  remains. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Impurities. — A  solution 
of  about  0.1  Gm.  of  the  salt  in  2  mils  of  sulphuric  acid  is  not  darker  than  yellow. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50)  is  not  rendered  more 
than  faintly  turbid  by  the  addition  of  a  few  drops  of  barium  chloride  T.S. 

Barium. — The  addition  of  a  few  drops  of  diluted  sulphuric  acid  to  10  mils  of  an  aqueous 
solution  of  the  salt  (1  in  20)  produces  no  turbidity. 

Cinchona  Alkaloids. — Dissolve  1.8  Gm.  of  Quinine  Dihydrochloride  in  10  mils  of 
distilled  water,  add  a  slight  excess  of  ammonia  water  and  extract  the  precipitate  by 
shaking  the  mixture  with  three  successive  portions  of  20,  10  and  10  mils  each  of  chloro- 
form. Evaporate  the  combined  chloroform  extracts  to  dryness  on  a  water  bath,  dis- 
solve the  residue  in  25  mils  of  alcohol,  dilute  it  with  50  mils  of  hot  distilled  water  and 
neutralize  the  liquid  with  normal  sulphuric  acid  V.S.,  using  methyl  red  T.S.  as  indicator. 
Now  evaporate  the  liquid  to  dryness  on  a  water  bath,  powder  the  residue,  mix  it  with 
20  mils  of  distilled  water  in  a  test  tube,  and  complete  the  test  for  other  cinchona  alka- 
loids as  directed  under  Quinince  Sulphas. 

Uses.- — Its  therapeutic  effects  are  similar  to  the  other  quinine  salts, 
but  its  great  solubility  makes  it  a  favorite  salt  of  quinine  for  hypo- 
dermic administration.    The  dose  is  the  same  as  the  sulphate. 


QUININ/E   HYDROBROMIDUM.  U.S.      Quinine   Hydrobromide 
[Quin.   Hydrobr. — Quinine  Bromide] 

The  hydrobromide  [C2nH;;402Ni;.HBr  +  H,0  =  423.1(3]  of  the  alka- 
loid quinine.  Preserve  it  in  well-closed  containers,  protected  from 
light. 

Preparation. — Quinine  hydrobromide  may  be  made  by  decompos- 
ing 40  parts  of  quinine  sulphate  dissolved  in  400  parts  of  hot  alcohol 
with  11  parts  of  potassium  bromide  dissolved  in  30  parts  of  distilled 
water.  Potassium  sulphate  crystallizes  out,  and  the  quinine  hydro- 
bromide in  solution  may  be  obtained  by  evaporation  and  crystalliza- 
tion. In  drying  the  salt,  care  must  be  observed  not  to  subject  the 
crystals  to  heat  sufficient  to  fuse  them.  A  warm,  dry  atmosphere 
should  be  relied  upon  to  effect  the  drying,  and  all  unnecessary  ex- 
posure to  light  should  be  avoided. 

Quinine  hydrobromide  may  also  be  made  by  double  decomposition 
between  quinine  sulphate  and  barium  bromide,  both  in  hot  alcoholic 
solution.  It  is  sometimes  made  by  dissolving  the  alkaloid  quinine  in 
hot  diluted  hydrobromic  acid  until  the  latter  is  no  longer  acid  to 
litmus  paper,  evaporating,  and  crystallizing. 
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Official  Description. — It  occurs  in  white,  light,  silky  needles.  The  salt  effloresces  on 
exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  Its  saturated 
aqueous  solution  is  neutral  or  not  more  than  slightly  alkaline  to  litmus. 

Solubility. — One  Gm.  of  Quinine  Hydrobromide  dissolves  in  4U  mils  of  water,  0.9 
mil  of  alcohol,  7  mils  of  glycerin,  0.6  mU  of  chloroform,  and  in  23  mils  of  ether  at  25°  C. 
(77°  F.) ;  also  in  3.2  mils  of  water  at  80°  C.  (176°  F.). 

Tests  for  Identity. — Its  aqueous  solution  when  strongly  acidulated  with  diluted  sul- 
phuric acid  has  a  vivid  blue  fluorescence. 

Precipitate  a  saturated  aqueous  solution  of  the  salt  with  sodium  hydroxide  T.S.; 
filter,  supersaturate  the  filtrate  with. acetic  acid,  and  then  add  chloroform  and  a  little 
chlorine  water,  and  shake  the  mixture;  the  chloroform  assumes  a  reddish-brown  color. 

Add  1  to  2  drops  of  bromine  T.S.  to  1  mil  of  an  aqueous  solution  of  Quinine  Hydro- 
bromide  (1  in  100)  and  then  add  1  mil  of  ammonia  water;  the  liquid  acquires  an  emerald- 
green  color,  due  to  the  formation  of  thalieioquin. 

Quinine  Hydrobromide  loses  not  more  than  5  per  cent,  of  its  weight  when  dried  to 
constant  weight  at  100°  C.  (212°  F.). 

Incinerate  about  2  Gm.  of  Quinine  Hydrobromide;  not  more  than  0.05  per  cent,  of 
ash  remains. 

Impurities  and  Tests  for  Impurities. — Organic  Impurities. — A  solution  of  about  0.1 
Gm.  of  the  salt  in  2  mils  of  sulphuric  acid  is  not  darker  than  light  yellow. 

Morphine. — On  the  addition  of  0.1  mil  of  nitric  acid  to  this  solution  an  orange  color 
is  produced,  due  to  the  liberation  of  bromine,  but  no  deep  color,  fading  to  orange,  ia 
noticeable. 

Sulphate. — Ten  mils  of  an  aqueous  solution  of  the  salt  (1  in  50),  acidulated  with  hydro- 
chloric acid,  is  not  rendered  more  than  faintly  turbid  by  a  few  drops  of  barium  chlo- 
ride T.S. 

Barium. — The  addition  of  a  few  drops  of  diluted  sulphuric  acid  to  10  mils  of  a  hot 
aqueous  solution  of  the  salt  (1  in  20)  produces  no  turbidity. 

Other  Cinchona  Alkaloids, — Dissolve  2.93  Gm.  of  Quinine  Hydrobromide  in  20milsof 
distilled  water  at  65°  C.  (149°  F.)  in  a  test  tube  of  about  80  mils  capacity,  add  a  solution 
of  1.5  Gm.  of  crystallized  sodium  sulphate  in  10  mils  of  distilled  water  warmed  to  65°  C. 
(149°  F.)  and  maintain  the  mixture  at  this  temperature  for  half  an  hour,  shaking  it 
frequently  and  thoroughly  in  the  stoppered  tube.  Then  cool  it  to  15°  C.  (59°  F.)  and 
keep  it  at  this  temperature  for  two  hours,  shaking  it  occasionally.  Now  filter  the  liquid 
through  a  filter  paper  of  8  to  10  cm.  diameter  and  complete  the  test  for  other  cinchona 
alkaloids  with  5  mils  of  the  filtrate  as  directed  under  Quinina  Sulphas. 

Uses. — Quinine  hydrobromide  is  sometimes  used  hypodermically. 
Its  dose  is  that  of  the  sulphate. 


QUININ/C  SALICYLAS.  U.  S.     Quinine  Salicylate 
[Quin.   Salicyl.] 

The  salicylate  [C!0HM02N2.CTH80,  +  H20  =  480.28]  of  the  alka- 
loid quinine.  Preserve  it  in  well-closed  containers,  protected  from 
light. 

Preparation. — Quinine  salicylate  may  be  made  by  double  decom- 
position between  solutions  of  quinine  hydrochloride  and  ammonium 
salicylate,  or  by  saturating  an  alcoholic  solution  of  quinine  with  an 
alcoholic  solution  of  salicylic  acid  and  purifying  the  crystals. 

Official  Description. — It  occurs  in  colorless  needles;  permanent  in  the  air.  It  often 
assumes  a  pinkish  color  on  keeping. 

Odor,  Taste,  and  Reaction. — Odorless;  having  a  bitter  taste.  Its  saturated  aqueous 
solution  is  alkaline  to  litmus. 

Solubility.  One  Gm.  of  Quinine  Salicylate  dissolves  in  14  mils  of  alcohol,  1.1  mils  of 
glycerin,  26  mils  of  chloroform,  and  in  100  mils  of  ether  at  25°  C.  (77°  P.);  slightly  soluble 
in  water. 

Tests  for  Identity — When  this  solution  is  treated  with  a  drop  of  ferric  chloride  T.S., 
a  violet  color  develops. 

Add  1  or  2  drops  of  bromine  T.S.  to  10  mils  of  .in  aqueous  solution  of  Quinine  Salicy- 
late and  then  introduce  nn  excess  of  ammonia  water;  an  emerald-green  color  is  produced, 
due  to  the  formation  of  thalieioquin. 
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It  loses  not  more  than  5  per  cent,  of  its  weight  when  dried  to  constant  weight  at  100° 
C.  (212°  F.). 

Incinerate  about  2  Gm.  of  Quinine  Salicylate;  not  more  than  0.05  pei  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Sulphate.— Shake  about  0.4  Gm.  of  the  salt 
with  20  mils  of  distilled  water  and  1  mil  of  nitric  acid;  separate  portions  of  10  mils  each 
of  the  filtered  solution  are  not  rendered  more  than  slightly  turbid  by  the  addition  of 
a  few  drops  of  barium  chloride  T.S. 

Chloride. — nor  more  than  slightly  opalescent    by  a  few  drops  of  silver  nitrate  T.S. 

Other  Cinchona  Alkaloids. — Mix  2.21  Gm.  of  Quinine  Salicylate  in  a  separator  with 
10  mils  of  distilled  water,  add  5  mils  of  ammonia  water,  and  shake  the  liquid  with  three 
successive  portions  of  25,  20  and  10  mils,  respectively,  of  ether.  Evaporate  the  com- 
bined ether  solutions  to  dryness  on  a  water  bath,  dissolve  the  residue  in  20  mils  of  al- 
cohol, dilute  it  with  50  mils  of  hot  distilled  water,  and  neutralize  the  liquid  with  normal 
sulphuric  acid  V.S.,  using  methyl  red  T.S.  as  indicator.  Evaporate  it  to  dryness  on  a 
water  bath,  powder  the  residue,  mix  it  with  20  mils  of  distilled  water  in  a  test  tube 
and  complete  the  test  for  other  cinchona     lkaloids  as  directed  under  Quinina  Sulpha*. 

Uses. — Quinine  salicylate  is  preferred  to  quinine  sulphate  by  some 
physicians  when  they  wish  to  obtain  the  medicinal  action  of  the  sali- 
cylic constituent.    The  dose  is  the  same  as  the  sulphate. 


QUININE  TANNAS.  U.  S.     Quinine  Tannate 
[Quin.   Tann.] 

A  compound  of  the  alkaloid  quinine  with  tannic  acid,  of  somewhat 
varying  composition  and  containing  not  less  than  30  per  cent,  nor 
more  than  35  per  cent,  of  anhydrous  quinine  (C,nH2402X2).  Pre- 
serve it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  prepared  by  dissolving  12  Gm.  of  tannic 
acid  in  75  mils  of  distilled  water  and  pouring  the  solution  slowly  and 
with  constant  stirring  into  a  solution  of  10  Gm.  of  quinine  sulphate 
in  a  mixture  of  15  mils  of  diluted  sulphuric  acid  and  150  mils  of 
water.  Three  Gm.  of  tannic  acid  and  3  Gm.  of  sodium  bicarbonate 
are  each  dissolved  in  50  mils  of  distilled  water,  the  solutions  filtered 
and  mixed,  and  the  mixture  added  to  the  quinine-tannin  mixture  first 
prepared.  The  resulting  precipitate  is  collected  on  a  strainer,  washed, 
heated  on  a  water  bath,  in  a  porcelain  dish,  until  it  becomes  resin-like, 
and  finally  dried  in  the  air  and  powdered. 

Official  Description. — It  is  a  pale  yellow  or  yellowish-white,  amorphous  powder. 

Odor  and  Taste. — Odorless  and  tasteless,  or  having  not  more  than  a  slightly  bitter 
and  astringent  taste. 

Solubility. — It  is  slightly  soluble  in  water,  chloroform,  or  ether;  somewhat  more 
soluble  in  alcohol. 

Tests  for  Identity. — When  heated  it  melts  to  a  purplish,  viscous  mass.  Aqueous 
and  alcoholic  solutions  of  Quinine  Tannate  are  colored  blue-black  by  ferric  chloride  T.S. 

Quinine  Tannate  loses  not  more  than  10  per  cent,  of  its  weight  when  dried  to  con- 
stant weight  at  100°  C.  r212°  F.). 

Incinerate  about  0.5  Gm.  of  Quinine  Tannate;  not  more  than  0.3  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Chloride. — Shake  about  0.5  Gm.  of  Quinine 
Tannate  with  50  mils  of  distilled  water  and  1  mil  of  nitric  acid  and  filter  the  mixture. 
Ten  mils  of  this  nitrate  is  not  colored  by  1  mil  of  hydrogen  sulphide  T.S.;  other  portions 
of  the  nitrate,  10  mils  each,  do  not  become  more  than  slightly  turbid  on  the  addition 
of  a  few  drops  of  silver  nitrate  T.S. 

Sulphate. — or  on  the  addition  of  a  few  drops  of  barium  chloride  T.S. 

Uncomhined  Quinine. — Shake  about  2  Gm.  of  Quinine  Tannate,  accurately  weighed, 
with  three  successive  portions  of  25  mils  each  of  anhydrous  ether,  filter  the  ether  solu- 
tions, and  wash  the  filter  with  10  mils  of  anhydrous  ether.  Upon  the  evaporation  of 
the  combined  filtrates  and  washings  and  drying  at  100°  C.  (212°  F.)  the  residue  doea 
not  exceed  0.5  per  cent. 
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Assay.— -Mix  about  0.5  Gm.  of  Quinine  Tannate,  accurately  weighed,  in  a  separator 
with  10  mils  of  distilled  water  and  10  mils  of  ammonia  water,  and  shake  the  mixture 
with  20  mils  of  ether,  then  with  successive  10-mil  portions  of  ether  until  the  quinine  is 
oompletely  extracted.  Upon  the  evaporation  of  the  combined  ethereal  liquids  and  dry- 
ing the  residue  to  a  constant  weight  at  100°  C.  (212°  F.),  the  weight  of  the  anhydrous 
quinine  so  obtained  corresponds  to  not  less  than  30  per  cent,  nor  more  than  35  per  cent, 
of  the  weight  of  the  Quinine  Tannate  taken. 

The  alkaloid  obtained  in  the  above  assay  responds  to  the  identity  tests  under  Quinina. 

N.  F.  Preparation. — Trochisci  Quininae  Tannatis. 

Uses. — This  salt  of  quinine  is  relatively  insoluble  in  water  and 
consequently  almost  tasteless.  For  that  reason  it  has  been  used  in  the 
X.  P.  troches.  It  is  less  certain  in  its  action  than  the  more  soluble 
salts.    Dose,  three  grains  (0.2  Gm.). 


QUININAE   ET    URE/E   HYDROCHLORIDUM.  U.S.      Quinine    and    Urea 

Hydrochloride 

[Quin.   et  Urea.   Hydrochl. — Quinine  and  Urea  Chloride] 

A  compound  of  the  hydrochlorides  of  quinine  and  urea  [C„0H2402 
N8,HCLC0(NH2)2.HC1  +  5H20  =  547.28]  which  contains  not  less 
than  58  per  cent,  of  anhydrous  quinine.  Preserve  it  in  well-closed 
containers,  protected  from  light. 

Preparation. — It  may  be  prepared  by  dissolving  40  parts  of  qui- 
nine hydrochloride  in  30  parts  of  diluted  hydrochloric  acid,  specific 
gravity  1.061,  adding  6  to  6.1  parts  of  pure  urea,  warming  to  form 
solution,  filtering  through  glass  wool  and  crystallizing. 

Official  Description. — It  occurs  in  colorless,  translucent  prisms  or  as  a  white,  granu- 
lar powder;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  An  aqueous 
solution  of  the  salt  (1  in  20)  is  strongly  acid  to  litmus. 

Solubility. — One  Gm.  of  Quinine  and  Urea  Hydrochloride  dissolves  in  0.9  mil  of 
water  and  in  2.4  mils  of  alcohol  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Silver  Nitrate  T.S.  added  to  an  aqueous  solution cf  the  salt  pro- 
duces a  white  precipitate,  insoluble  in  nitric  acid. 

Add  2  mile  of  colorless  nitric  acid  to  a  cold  solution  of  about  1  Gm.  of  the  salt  in  2 
mils  of  distilled  water  and  cool  the  mixture  at  once  at  the  temperature  of  melting  ice. 
Crystalline  leaflets  of  urea  nitrate  are  formed  on  standing.  Collect  the  crystals  in  a 
funnel  upon  glass  wool,  wash  them  with  about  5  mils  of  a  cold  mixture  of  equal  volumes 
of  nitric  acid  and  distilled  water,  and,  after  draining  thorn,  dissolve  the  crystals  in  a 
few  mils  of  distilled  water.  The  addition  of  a  few  drops  of  mercuric  nitrate  T.S. 
t.>  the  urea  nitrate  solution,  followed  by  sodium  hydroxide  T.S.,  to  only  a  slightly  acid 
reaction,    produces  a  white   precipitate. 

Incinerate  about  2  Gin.  of  Quinine  and  Urea  Hydrochloride;  not  more  than  0.05  per 
cent,  of  ash  remains. 

Impurities  and  Tests  for  Impurities. — Readily  CarbonimibU  Matter.— A  solution  of 
about    0.1    (irn.  of  the  sail    Ul   '-'   mils  Of  sulphuric  add   18  not    darker  than   light   yellow. 

Ammonium  Compounds.— Waxm  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  20) 
with  ■">  mil-  of  sodium  hydroxide  T.S.  to  50°  C.  (122°  !•'.);  the  odor  of  ammonia  is  not 
evolved  at  once. 

The  Quinine  obtained  by  precipitating  60  mils  of  an  aqueous  solution  of  the  salt 
(\  in  20)  with  sodium  hydroxide  T.8.,  washing  it  on  a  filter  with  cold  distilled  water 
until  the  washings  give  only  a  faint  opalescence  with  silver  nitrate T.8.,  and  then  dry- 
ing it  at  about  60  C  (122°  F.),  responds  to  the  test  for  identity,  and  1.5  Gm.  of  it  con- 
forms to  the  requirement  regarding  other  cinchona  alkaloids  under  Qutntna, 

Assay. — Weigh  accurately  about  0.5  Gm.  of  Quinine  and  Urea  Hydrochloride,  dm- 

Bolve  it  in  5  mils  of  distilled  water  in  a  separator,  then  add  ,r>  mils  of  potassium  hydrox- 
ide T.8.,  and  shake  the  mixture  with  successive  portions  of  10,  6  and  6  mils,  respectively, 
of  ether  or  sufficient  to  completely  extract  the  quinine.     Upon  evaporation  of  the  com- 
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bined  ether-extracts  and  drying  to  constant  weight  at  100°  ('.  (212°  F.).  (ho  residue  of 
anhydrous  Quinine  corresponds  to  not  less  than  58  per  cent,  of  the  weight  of  the  salt 


taken 


Uses. — It  is  used  hypoderraically  in  one  to  fifteen  grain  (0.065  to  1 
Gra.)  doses  in  the  treatment  of  malaria  and  pneumonia.  It  is  also 
much  used  as  a  local  anaesthetic  as  a  substitute  for  cocaine. 


QUININ/E  GLYCEROPHOSPHAS.   N.  F.      Quinine   Glycerophosphate 
[Quin.  Glycerophos. — Quinine  Glycebinophosphate] 

The  glycerophosphate  [(Ci;0IL,,O:;XJ):!POJIi;(C,TrTO,)  +411,0  — 
892.60]  of  the  alkaloid  quinine.  Preserve  it  in  well-stoppered,  amber- 
colored  bottles. 

Preparation. — It  may  be  prepared  by  neutralizing  quinine  with 
glycerophosphoric  acid  and  crystallizing  the  solution. 

Official  Description. — It  occurs  as  fine,   white  crystalline  needles  or  as  a  powder. 

Odor  and  Taste. — Odorless  and  having  a  very  bitter  taste. 

Solubility. — One  gramme  dissolves  in  about  850  mils  of  water,  or  75  mils  of  alcohol  at 
25°  C.  (77°  F.);  very  soluble  in  boiling  alcohol;  very  slightly  soluble  in  chloroform  or 
ether;  soluble  in  20  parts  of  a  mixture  of  one  volume  of  alcohol  and  two  volumes  of 
chloroform. 

Tests  for  Identity. — Quinine  Glycerophosphate  slowly  loses  part  of  its  water  of  crys- 
tallization at  room  temperature  and  when  heated  to  100°  C.  (212°  F.)  becomes  anhy- 
drous.    Incinerate  0.2  Gm.  of  the  salt ;  no  weighable  residue  remains. 

The  salt  yields  a  clear  solution  with  diluted  sulphuric  acid.  An  aqueous  solution  is 
not  fluorescent,  but  becomes  so  upon  the  addition  of  a  few  drops  of  diluted  sulphuric 
acid. 

Add  1  mil  of  bromine  T.S.  to  10  mils  of  a  saturated  aqueous  solution  of  the  salt,  and 
then  follow  with  1  mil  of  ammonia  water;  the  liquid  acquires  an  emerald-green  color. 

When  the  salt  is  heated  with  potassium  bisulphate  the  odor  of  acrolein  is  given  off. 

Impurities  and  Tests  for  Impurities. — Calcium. — An  aqueous  solution  of  0.1  Gm.  of 
the  salt  in  10  mils  of  distilled  water,  made  with  the  aid  of  acetic  acid,  does  not  produce 
a  precipitate  on  the  addition  of  ammonium  oxalate  T.S. 

Sulphate. — Dissolve  0.1  Gm.  of  the  salt  in  10  mils  of  diluted  hydrochloric  acid;  the 
solution  does  not  become  more  than  faintly  turbid  upon  the  addition  of  a  few  drops  of 
barium  chloride  T.S. 

Chloride. — Dissolve  0.1  Gm.  of  the  salt  in  10  mils  of  diluted  nitric  acid;  the  solution 
is  not  rendered  more  than  faintly  turbid  on  the  addition  of  silver  nitrate  T.S. 

Phosphate. — Add  a  slight  excess  of  ammonia  water  to  a  saturated  aqueous  solution 
of  the  salt,  and  filter;  the  clear  filtrate  does  not  show  more  than  a  slight  turbidity  with 
magnesia  mixture  T.S. 

Other  Cinchona  Alkaloids. — Mix  about  2.5  Gm.  of  the  salt  in  a  Beparatory  funnel  with 
15  mils  of  distilled  water,  add 5  mils  of  ammonia  water,  shake  with  three  successive  por- 
tions of  25,  15  and  10  mils  of  chloroform,  respectively,  and  evaporate  the  chloroform 
solutions  to  dryness  on  a  water  bath.  Dissolve  1.5  Gm.  of  this  dry  residue  in  2.">  mils 
of  alcohol,  add  50  mils  of  hot  distilled  water, neutralize  the  liquid  with  normal  sulphuric 
acid  V.S.,  using  methyl  red  T.S.  as  indicator  and  evaporate  the  liquid  to  dryness  on  a 
water  bath.  Powder  the  residue,  mix  it  with  20  mils  of  distilled  water  and  maintain  the 
temperature  of  the  mixture  at  65°  C.  (149°  F.)  for  thirty  minutes,  agitating  frequently. 
Now  cool  the  mixture  to  15°  C.  (59°  F.),  macerate  it  at  this  temperature  for  two  hours 
with  occasional  shaking,  then  filter  it  through  a  dry  filter,  of  from  s  to  10  em.  in 
diameter,  into  a  dry  test  tube.  Transfer  o  mils  of  this  filtrate  to  a  test  tube  and  mix  it 
gently  (without  shaking)  with  7  mils  of  ammonia  water,  which  must  contain  not  less 
than  10  per  cent,  nor  more  than  10.2  per  cent  of  NH3,  must  have  a  temperature  of 
15°  C.  (59°  F.)  and  be  added  at  once.     A  clear  liquid  IS  produced. 

If  the  temperature  during  the  maceration  has  been  16°  ' '.  (60. N°  F.),  add  7.5  mils  of 
ammonia;  if  17°  C.  (62.6°  P.),  add  8  mils. 

N.  F.  Preparation. — Elixir  Glycerophosphatum  Coniposituin. 

Uses — The  same  as  other  salts  of  quinine,  and  in  the  same  dose. 
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QUININ/E  HYPOPHOSPHIS.   N.  F.     Quinine  Hypophosphite 
[Quin.   Hypophos.] 

The  hypophosphite  [C20H2402Ni.IIPII202  +  2H20  =  426.31]  of  the 
alkaloid  quinine.    Preserve  it  in  well-stoppered,  amber-colored  bottles. 

Preparation. — It  may  be  prepared  by  neutralizing  quinine  with 
hypophosphorous  acid  and  crystallizing  the  solution. 

Official  Description. — It  occurs  as  fine,  white,  silky,  glistening  needles  or  prisms. 

Odor  and  Taste. — Odorless  and  having  a  very  bitter  taste. 

Solubility. — One  gramme  dissolves  in  about  35  mils  of  water,  in  12.5  mils  of  alcohol, 
or  in  27  mils  of  chloroform  at  25°  C.  (77°  F.) ;  almost  insoluble  in  ether. 

Tests  for  Identity. — Heated  to  100°  C.  (212°  F.),  Quinine  Hypophosphite  becomes 
anhydrous;  the  anhydrous  salt  melts  at  about  181°  C.  (357.8°  F.).  At  a  higher  heat 
it  fuses  to  a  black  mass  and  evolves  vapors  of  phosphuretted  hydrogen.  Incinerate 
0.2  Gm.  of  the  salt    no  weighable  residue  remains. 

Add  1  mil  of  bromine  T.S.  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  1000) 
and  then  follow  with  1  mil  of  ammonia  water;  the  liquid  acquires  an  emerald-green 
color. 

Acidulate  an  aqueous  solution  of  the  salt  (1  in  40)  with  a  few  drops  of  nitric  acid, 
add  silver  nitrate  T.S.  and  warm  the  liquid;  a  brown  precipitate  is  formed,  which,  on 
standing,  becomes  black. 

Impurities  and  Tests  for  Impurities. — Chloride. — Dissolve  0.1  Gm.  of  the  salt  in 
10  mils  of  distilled  water,  and  add  a  few  drops  of  nitric  acid;  the  solution  is  not  rendered 
more  than  faintly  turbid  by  the  addition  of  silver  nitrate  T.S. 

Sulphate. — Dissolve  0.1  Gm.  of  the  salt  in  10  mils  of  distilled  water,  and  add  a  few 
drops  of  hydrochloric  acid;  the  solution  is  not  rendered  more  than  faintly  turbid  by 
the  addition  of  barium  chloride  T.S. 

Other  Cinchona  Alkaloids. — To  test  this  salt  for  excessive  amounts  of  other  cinchona 
alkaloids  proceed  as  directed  under  Quinince  Glycerophosphas. 

N.  F.  Preparation. — Liquor  Hypophosphitum  Compositus. 

Uses. — The  same  as  other  salts  of  quinine  and  in  the  same  dose. 


QUININ/E  VALERAS.   N.  F.      Quinine  Valerate 
[Quin.   Valer.] 

The  valerate  [C20H2402N2HC5IIn02  +  IT20  =  443.30]  of  the  alka- 
loid quinine.    Preserve  it  in  well-stoppered,  amber-colored  bottles. 

Preparation. — It  may  be  prepared  by  dissolving  quinine  in  alcohol 
and  adding  valeric  acid  until  neutral  or  slightly  in  excess.  The 
solution  is  then  crystallized. 

Official  Description. — It  occurs  as  white,  lustrous  crystals. 

Odor,  Taste,  and  Reaction. — Having  an  odor  of  valeric  acid  and  an  intensely  bitter 
taste.     Its  aqueous  solution  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — It  is  sparingly  soluble  in  cold  water, soluble  in  hot  water,  becoming  less 
soluble  bv  age  on  account  of  loss  of  valeric  acid;  readily  soluble  in  alcohol. 

Tests  for  Identity. — Arid  a  few  drops  of  bromine  water  to  10  mils  of  an  aqueous 
solution  of  the  salt  (1  in  1000),  then  add  an  excess  of  ammonia  water;  an  emerald  green 

color  is  produced. 

An  aqueous  solution  of  the  salt,  acidulated  with  sulphuric  acid  exhibits  a  blue  fluo- 
rescence and   lias   the  odot  of  valeric   arid. 

Incinerate  1   Cm.  of  Quinine  Valerate;  no1  more  than  0.1   per  cent,  of  ash  remains. 

Impurities  find  Tests  for  Impurities.-—  Readily  Carbonitable  Impurities. — About  0.1 
Cm.  of  the  tall  dissolves  in  5  mils  of  sulphuric  add  without  producing  more  than  a 

lildit  yellow   color. 

Sulphate. — Ten-mil  portions  of  the  cold,  saturated   aqueous  solution  of  the    salt   do 

not  give  more  than  a  slight  turbidity  with  barium  chloride  T.S.  when  acidulated  with 
hydrochloric  acid, 

Chloride. —  nor  with  silver  nitrate  T.S.  when  acidulated  with  nitric  acid. 

Other  Cinchona  Alkaloid*. — To  test  tin's  salt  for  excessive  amounts  of  other  cinohona 
alkaloids  proceed  as  directed  uudcr  Quiniiw;  (jlyccrophosphas. 

N.  F.  Preparation. — Elixir  Qlrioms  Volenti*  ot  Strychninae. 
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Uses. — It  is  used  like  other  quinine  salts,  but  is  supposed  to  have 
special  value  in  neuralgia  and  migraine  because  of  its  being  a 
valerate. 

Unofficial  Salts  of  Quinine 

Euquinine,  Quinine  ethyl-  The  quinine  e9ter  of  ethyl  carbonic  acid.     It  is  almost  tasteless 

carbonate  because  it  is  insoluble.     It  is  used  in  tablets.     Dose,  same  as 

(Euchinin)  other  quinine  salts 
Aristochin,  Diquinine  Carbonic      The  neutral  carbonic  ester  of  quinine.     It  is  almost  tasteless 

Ester  and  insoluble 

Saloquin,  Quinine  Salicylio  The  salicylic  acid  ester  of  quinine.    A  tasteless  salt  of  quinine 
Ester 
(Salochinin) 


QUINIDINA.   N.  F.     Quinidine 
[Quinid.    ] 

An  alkaloid  [C20H24O2N2  =  324.21],  isomeric  with  quinine,  ob- 
tained from  the  bark  of  various  species  of  Cinchona  (Fam.  Rubi- 
acece).    Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  is  prepared  by  recrystallizing  the  mother  liquors 
from  quinine  sulphate,  adding  ammonia  water  which  does  not  dis- 
solve the  cinchona,  then  precipitating  the  quinidine  from  the  am- 
monia solution  by  the  addition  of  soda. 

Official  Description. — It  occurs  in  acicular  white  crystals  or  as  an  amorphous  white 
powder.  When  crystallized  from  alcohol  it  forms  monoclinic  prisms  containing  one 
molecule  of  alcohol,  which  it  slowly  loses  on  exposure  to  air,  and  rapidly  loses  when 
heated  to  100°  C.  (212°  F.).  When  precipitated  by  ammonia  water  from  an  aqueous 
solution  of  a  salt  of  Quinidine,  washed  and  dried,  it  forms  an  amorphous  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  an  intense  and  persistent  bitter 
taste. 

Its  alcoholic  solution  is  dextrorotatory  and  its  aqueous  solution  is  alkaline  to  litmus. 

Solubility. — When  crystallized  from  an  alcoholic  solution,  one  gramme  dissolves  at 
25°  C.  (77°  F.)  in  about  32  mils  of  alcohol,  53  mils  of  ether,  and  1.6  mils  of  chloroform; 
very  slightly  soluble  in  petroleum  benzin  and  almost  insoluble  in  water. 

One  gramme  of  dried  amorphous  Quinidine  dissolves  at  25°,C.  (77°  F.)  in  about  36 
mils  of  alcohol,  67  mils  of  ether,  and  1.7  mils  of  chloroform;  very  slightly  soluble  in  petro- 
leum benzin  and  almost  insoluble  in  water. 

Tests  for  Identity.— Quinidine  melts  at  about  168°  C.  (334.4°  F.).  Incinerate  0.2  Gm. 
of  Quinidine;  no  weighable  residue  remains. 

A  solution  of  Quinidine  in  diluted  sulphuric  acid  (1  in  1000)  shows  a  strong  blue 
fluorescence. 

Add  a  few  drops  of  bromine  T.S.  to  10  mils  of  an  aqueous  solution  of  Quinidine  (1 
in  1000),  made  with  the  aid  of  sufficient  diluted  sulphuric  acid  to  produce  complete 
solution,  and  then  follow  with  ammonia  water  in  slight  excess;  the  liquid  acquires  an 
emerald-green  color. 

A  solution  of  about  0.1  Gm.  of  Quinidine  in  6  mils  of  sulphuric  acid  is  not  darker 
than  pale  yellow. 

Impurities  and  Tests  for  Impurities. — Difference  from  Quinine. — Dissolve  0.5  Gm.  of 
Quinidine  in  10  mils  of  distilled  water  at  80°  C.  (176°  F.),  with  just  enough  sulphuric 
acid  to  form  a  solution  neutral  to  litmus  paper,  ami  add  a  neutral  solution  of  0.5  Gm. 
of  potassium  iodide  in  5~mils  of  distilled  water  at  80°  C  (176°  F.).  Agitate  the  mixture 
slightly,  cool  it  to  15°  C.  (59°  F.)  and  keep  it  at  this  temperature  for  one  hour  with  occa- 
sional stirring.     A  white  precipitate  is  formed. 

Other  Cinchona  Bases. — Filter  out  the  precipitate  and  add  2  drops  of  ammonia  water 
to  the  filtrate,  it  does  not  cause  more  than  a  slight  turbidity.  Care  must  be  taken  to 
have  the  liquid  perfectly  neutral  after  the  addition  of  the  potassium  iodide  solution;  if 
slightly  acid,  very  dilute  ammonia  water  must  be  added,  drop  by  drop,  with  constant 
stirring,  until  exactly  neutral  to  litmus  paper. 

N.  F.  Preparation. — Syrupus  QuinidinsB. 

Uses. — Because  of  its  sparing  solubility  in  water  it  is  used  in  the 
N.  F.  to  prepare  what  has  been  sold  as  a  "Tastekss  Syrup  of  Quini- 
dine."   The  dose  is  the  same  as  quinine  sulphate. 
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CINCHONIN>£  SULPHAS.  U.  S.     Cinchonine  Sulphate 
[Cinchonin.   Sulph.] 

The  sulphate  [(C19H22ON2)2.H2SO,  +  2H,0  =  722.51]  of  an  alka- 
loid obtained  from  the  bark  of  several  species  of  cinchona.  Preserve 
it  in  well-closed  containers,  protected  from  light. 

Preparation. — In  consequence  of  its  greater  solubility,  cinchonine 
sulphate  remains  behind  in  the  mother  waters,  when  quinine  sulphate 
crystallizes,  in  the  process  for  preparing  the  latter.  Cinchonine  is 
obtained  from  quinine  mother  liquors  by  precipitation  with  solution  of 
sodium  hydroxide.  The  precipitated  cinchonine  is  washed,  converted 
into  a  sulphate  by  the  addition  of  sulphuric  acid,  decolorized,  and 
crystallized. 

Official  Description. — It  occurs  in  white,  lustrous  prismatic  crystals;  permanent  in 
the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  very  bitter  taste.  A  saturated 
aqueous  solution  of  the  salt  is  neutral  or  slightly  alkaline  to  litmus  and  is  dextrorotatory. 

Solubility. — One  Gm.  of  Cinchonine  Sulphate  dissolves  in  60  mils  of  water,  12.5  mils 
of  alcohol,  47  mils  of  chloroform,  and  in  3230  mils  of  ether  at  25°  C.  (77°  F.) ;  also  in  33 
mils  of  water  at  80°  C.  (176°  F.)  and  in  7  mils  of  alcohol  at  60°  C.  (140°  F.). 

Tests  for  Identity. — An  aqueous  solution  of  Cinchonine  Sulphate  (1  in  100)  yields 
with  barium  chloride  T.S.  a  white  precipitate  insoluble  in  hydrochloric  acid. 

Dried  to  constant  weight  at  100°  C.  (212°  F.)  Cinchonine  Sulphate  loses  not  more  than 
5  per  cent,  of  its  weight. 

Incinerate  about  1  Gm.  of  Cinchonine  Sulphate;  not  more  than  0.1  per  cent,  of  ash 
remains. 

Ten  mils  of  a  solution  of  the  salt  (1  in  1000)  in  diluted  sulphuric  acid  exhibits  only  a 
slight,  blue  fluorescence. 

Impurities  and  Tests  for  Impurities. — Quinine  or  Cinchonidine  Sulphate. — One-tenth 
Gm.  of  the  powdered  salt  dissolves  completely  or  nearly  so  when  shaken  with  10  mils  of 
chloroform  at  ordinary  temperatures. 

Readily  Carbonizable  Organic  Impurities. — Add  0.1  Gm.  of  the  salt  to  2  mils  of  sul- 
phuric acid;  it  imparts  not  more  than  a  faint,  yellow  tinge  to  the  acid. 

N.  F.  Preparations. — Elixir  Cinchona?  Alkaloidorum  and  in  other  Elixirs  con- 
taining Cinchona  Alkaloids  in  combination  with  Iron,  Bismuth,  etc. 

Uses. — Cinchonine  sulphate  is  used  as  a  tonic  and  febrifuge.  Its 
cheapness  has  led  to  its  extensive  employment  as  a  substitute  for 
quinine.  The  dose  as  an  antiperiodic  is,  however,  larger.  The 
U.  S.  P.  dose  is  two  and  one-half  grains  (0.15  Gm.),  but  fifteen  to 
forty  grains  (1.0  to  2.6  Gm.)  have  been  given. 


CINCHONIDIN/E  SULPHAS.     lT.  S.     Cinchonidine  Sulphate 
[Cinchonid.   Sulph.] 

The  sulphate  [  ((l9H22ON2)2.H2S04  +  3H2O  =  740.53]  of  an  alka- 
loid obtained  from  the  back  of  several  species  of  eineliona.  Preserve 
it  in  well-closed  containers,  protected  from  light. 

Preparation. — This  alkaloidal  salt  is  also  obtained  from  the  qui- 
nine mother  liquors'  by  fractional  crystallization.  The  Indian  barks 
contain  a  larger  proportion  of  it  than  the  South  American  varieties. 

Official  Description.     It  occurs  in  white,  glistening  silky  needles  or  prisms;  permanent 

in  the  air. 
Odor,  Taste,  and  Reaction.   -Odorlesa  and  having  a  very  liittcr  taste.    A  saturated 

aqueous  Solution  of  trie  salt  is  neutral  or  faintly  alkaline  to  litmus  arid  is  Usvorotatory. 

Solubility. — One  Gm.  of  Cinchonidine  Sulphate  dissolves  to  66  mils  of  water,  90  mill 
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of  alcohol,  and  in  620  mils  of  chloroform  at  25°  C.  (77°  F.) ;  also  in  22  mils  of  water  at 
80°  C.  (176°  F.),  and  in  41  mile  of  alcohol  at  60°  C.  (140°  F.) ;  nearly  insoluble  in  ether. 

Tests  for  Identity. — When  anhydrous  it  melts  at  about  200°  C.  (392°  P.)  with  partial 
decomposition. 

An  aqueous  solution  of  Cinchonidine  Sulphate  yields  with  barium  chloride  T.S.  a 
white  precipitate,  insoluble  in  hydrochloric  acid. 

When  dried  to  constant  weight  at  100°  C.  (212°  F.),  Cinchonidine  Sulphate  loses  not 
more  than  12  per  cent,  of  its  weight. 

Incinerate  about  1  Gm.  of  Cinchonidine  Sulphate;  not  more  than  0.1  per  cent,  of  ash 
remains. 

Ten  mils  of  a  solution  of  the  salt  (1  in  1000)  in  diluted  sulphuric  acid  exhibits  only  a 
faint,  blue  fluorescence. 

Impurities  and  Tests  for  Impurities. — Cinchonidine. — Add  ammonia  water  to  25  mils 
of  an  aqueous  solution  of  the  salt,  1  in  80;  a  white  precipitate  is  produced,  which  is  but 
slightly  soluble  in  ammonia  water,  but  which,  when  freshly  precipitated,  dissolves  in 
5  mils  of  ether,  the  greater  part  afterwards  separating  in  crystals. 

Readily  Carbonizable  Impurities. — Add  2  mils  of  sulphuric  acid  to  about  0.1  Gm.  of 
the  salt;  not  more  than  a  faint,  yellow  color  is  developed. 

Cinchonine  or  Quinidine  Sulphate. — Macerate  0.5  Gm.  of  Cinchonidine  Sulphate, 
with  frequent  agitation,  at  the  ordinary  temperature,  with  20  mils  of  distilled  water, 
then  add  0.5  Gm.  of  potassium  and  sodium  tartrate  and  continue  the  maceration  with 
repeated  agitation  for  one  hour  at  15°  C.  (59°  F.),  and  filter  the  mixture.  The  addition 
of  1  drop  of  ammonia  water  to  the  filtrate  produces  not  more  than  a  slight  turbidity. 

N.  F.  Preparations. — Elixir  Cinchona?  Alkaloidorum  and  in  other  Elixirs  con- 
taining Cinchona  Alkaloids  in  combination  with  Iron,  Bismuth,  etc. 

Uses. — This  salt  closely  resembles  quinine  sulphate  in  its  medicinal 
effects,  and  may  be  used  for  the  same  purposes  in  somewhat  larger 
doses.    Dose,  five  to  thirty  grains  (0.32 to  2.0  Gm.). 


ACIDUM   PHENYLCINCHONINICUM.  U.S.     Phenylcinchoninic  Acid 
[Acid.   Phenylcinch. — Phenyl-quinoline-carboxyi.ic  Acid] 

An  organic  acid,  2-phenyl-quiholine-4-carboxylic  acid  [C10HuO,N 
or  C(iHa.C9H3N.COOH  =  249.10]. 

Preparation.— It  may  be  prepared  by  heating  a  mixture  of  one 
molecule  each  of  pyroracemic  acid,  benzaldehyde,  and  aniline  in  de- 
hydrated alcohol. 

Official  Description. — Occurs  in  small,  colorless  needles  or  as  a  white  or  yellowish- 
white  micro-crystalline  powder.      It  is  permanent  in  the  air. 

Odor  and  Taste. — Odorless  or  having  a  slight  odor  resembling  benzoic  acid,  and  a 
bitter  taste. 

Solubility. — Insoluble  in  cold  water;  slightly  soluble  in  cold  alcohol,  hot  water  or 
ether;  readily  soluble  in  hot  alcohol. 

Tests  for  Identity.— It  melts  at  about  210°  C.  (410°  F.)  with  partial  decomposition. 

A  saturated  solution  of  Phenylcinchoninic  Acid  in  hot  diluted  hydrochloric  acid  yields 
a  precipitate  of  reddish-brown  crystals  with  platinio  chloride  T.S. 

Dissolve  about  1  Gm.  of  Phenylcinchoninic  Acid  in  an  excess  of  ammonia  water, 
evaporate  the  solution  to  dryness  on  a  water  bath,  or  until  free  from  the  odor  of  amrin  mia, 
then  dilute  to  20  mils  with  distilled  water,  and  filter.  Separate  portions  of  this  filtrate 
yield  a  white,  flocculent  precipitate  with  silver  nitrate  T.S.;  a  yellowish,  flocculent 
precipitate  with  lead  acetate  T.S.;  and  a  green,  flocculent  precipitate  with  copper  sul- 
phate T.S. 

No  weighable  ash  remains  on  incinerating  about  0.5  Gm.  of  Phen\  lcinchonmic  Acid. 

Uses. — This  substance,  commonly  known  as  atophan,  has  been 
used  in  gouty  and  rheumatic  conditions  in  doses  of  eight  to  twenty 
grains  (0.5  to  1.3  Ghn.).  Novatoplian,  an  allied  compound,  is  used 
for  the  same  purpose  and  is  said  to  produce  less  digestive  disorder. 
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NUX  VOMICA.  U.  S.     Nux  Vomica 

[Nux  Vom. — Strychni  semen  P. I.] 

The  dried,  ripe  seeds  of  Strychnos  Xux-vomica  Linne  (Fam.  Logan- 
iacece),  yielding  not  less  than  2.5  per  cent,  of  the  alkaloids  of  Nux 
Vomica. 

Nux  vomica  contains  strychnine,  irucine  (C23H2G04N2),  probably 
loganin,  igasuric  acid,  protein  compounds,  gum,  fixed  oil,  sugar,  etc. 
Of  the  total  alkaloids  from  nux  vomica,  strychnine  usually  repre- 
sents about  one-third  to  one-half.  Strychnine  is  official  and  will  be 
considered  separately.  Brucine  is  readily  soluble  in  alcohol  and  in 
chloroform;  it  is  colored  bright  red  by  nitric  acid,  and  its  solution 
acquires  a  rose-red  coloration  with  chlorine  water.  The  presence  of 
igasurine  is  now  considered  to  be  a  mixture.  The  fixed  oil  is  solu- 
ble in  alcohol,  and  the  alkaloids  are  soluble  in  the  oil. 

Official  Description. — Orbicular,  nearly  flat,  occasionally  irregularly  bent,  from  10  to 
30  mm.  in  diameter  and  from  4  to  5  mm.  in  thickness,  very  hard  when  dry;  externally 
grayish  or  greenish-gray,  covered  with  appressed  hairs,  giving  it  a  silky  luster,  hilum  indi- 
cated by  a  circular  scar  at  the  center  of  one  of  the  flattened  sides  and  connected  with  the 
micropyle  at  the  edge  by  a  ridge;  internally  showing  a  thin,  hairy  seed-coat  and  a  large 
grayish-white  endosperm  at  one  end  of  which  is  embedded  a  Bmall  embyro  with  two 
broadly  ovate,  5-  to  7-nerved  cotyledons. 

Odor  and  Taste. — Inodorous;  taste  intensely  and  persistently  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  light  gray;  consisting  chiefly  of  thick- 
walled  endosperm  cells  containing  globules  of  a  fixed  oil  and  a  few  small  aleurone  grains, 
and  fragments  of  strongly  lignified,  non-glandular  hairs,  the  walls  of  the  latter  possessing 
large,  circular,  or  long,  slit-like  pores.  In  the  tissues  of  the  adhering  pulp  occur  a  few 
small,  nearly  spherical  starch  grains. 

Nux  Vomica  yields  not  more  than  3.5  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Nux  Vomica,  in  No.  40  powder,  into  a  250-mil  flask  and 
add  150  mils  of  a  mixture  of  chloroform,  1  volume,  and  ether,  2  volumes.  Stopper  the 
flask,  shake  it  well  and  allow  it  to  stand  ten  minutes,  then  add  10  mils  of  ammonia 
water,  and,  after  shaking  the  flask  vigorously  every  ten  minutes  during  two  hours,  allow 
it  to  stand  ten  hours.  Now  add  25  mils  of  distilled  water,  again  shake  the  flask  well,  and, 
when  the  drug  has  settled,  decant  100  mils  of  the  solution,  representing  10  Gm.  of  Nux 
Vomica,  and  proceed  as  directed  under  Belladonna?  Radix,  page  1348,  beginning  with  the 
word  "Filter,"  line  six  of  the  Assay.  For  the  titration,  dissolve  the  alkaloids  from  the 
residue  with  10  mils  of  tenth-normal  sulphuric  acid  V.S.  instead  of  5  mils.  Each  mil  of 
tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  35.4  milligrammes  of  the  total 
alkaloids  of  Nux  Vomica. 

U.  S.  P.  Preparations. — Extractum  Nucis  Vomicae;  Fluidextractum  Nucis 
Vomica;;  Tinctura  Nucis  Vomicae. 

N.  F.  Preparations. — Elixir  Phosphori  ct  Nucis  Vomicae  (from  Tincture) ;  Pilulae 
Aloes  ct  Podophylli  Compositae  (from  Extract);  Pilulae  Ferri,  Quinince,  Aloes  et 
Nucis  Vomicae  (from  Extract);  Pilulae  Laxativae  Post  Partum  (from  Extract). 

Uses. — Nux  vomica  is  poisonous  in  large  do6es;  in  doses  of  one 
grain  (0.065  Gm.)  it  is  tonic. 

STRYCHNINA.  U.S.     Strychnine 
[Strych.] 

An  alkaloid  [0.MIT.,.,02N2  =  334.20]  obtained  from  nux  vomica,  and 
also  obtainable  from  other  seeds  of  the  LogawUtceCB.  Preserve  it  in 
well-closed  containers. 

Preparation. — Strychnine  may  be  made  by  the  process  formerly 
official,  as  follows: 

Take  of  mix  vomica,  rasped.  48  o/..  troy;  lime,  in  fine  powder,  6 
oz.  troy;  hydrochloric  acid,  3'o  o/..  troy;  alcohol,  diluted  alcohol, 
diluted  sulphuric  acid,  ammonia  water,  purified  animal  charcoal, 
water,  each,  a  sufficient  quantity.     Macerate  the  nux  vomica  for 
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twenty-four  hours  in  16  pints  of  water,  acidulated  with  one-third 
of  the  hydrochloric  acid;  then  boil  for  two  hours,  and  strain  with  ex- 
pression through  a  strong  muslin  bag.  Boil  the  residue  twice  succes- 
sively in  the  same  quantity  of  acidulated  water,  each  time  straining 
as  before.  Mix  the  decoctions  and  evaporate  to  the  consistence  of  thin 
syrup ;  then  add  the  lime  previously  mixed  with  a  pint  of  water,  and 
boil  for  ten  minutes,  frequently  stirring.  Pour  the  whole  into  a 
double  muslin  bag,  and,  having  thoroughly  washed  the  precipitate, 
press,  dry,  and  powder  it.  Treat  the  powder  repeatedly  with  diluted 
alcohol,  in  order  to  remove  the  brucine,  until  the  washings  are  but 
faintly  reddened  by  nitric  acid.  Then  boil  it  repeatedly  with  alcohol 
until  deprived  of  its  bitterness,  mix  the  several  tinctures,  and  distil 
off  the  alcohol  by  means  of  a  water  bath.  Having  washed  the  residue, 
mix  it  with  a  pint  of  water,  and,  applying  a  gentle  heat,  drop  in 
enough  diluted  sulphuric  acid  to  neutralize  and  dissolve  the  alkaloid. 
Then  add  purified  animal  charcoal,  and,  having  boiled  the  mixture 
for  a  few  minutes,  filter,  evaporate,  and  set  aside  to  crystallize.  Dis- 
solve the  crystals  in  water,  and  add  sufficient  ammonia  water  to 
precipitate  the  strychnine.  Lastly,  dry  this  on  bibulous  paper,  and 
keep  it  in  a  well-stoppered  bottle. 

In  this  process  strychnine  hydrochloride  is  formed.  This  is  decom- 
posed by  lime,  and  the  strychnine  is  dissolved  out  of  the  excess  of 
lime  with  boiling  alcohol  (the  brucine  having  been  previously  re- 
moved by  treatment  with  diluted  alcohol),  the  alcoholic  solution  is 
evaporated,  and  sulphuric  acid  added  to  dissolve  the  alkaloid ;  the 
solution  is  decolorized  and  evaporated  to  crystallize.  The  crystals  of 
strychnine  sulphate  are  dissolved  and  strychnine  precipitated  by 
adding  ammonia  water. 

Official  Description. — It  occurs  in  colorless,  transparent,  prismatic  crystals,  or  as  a 
white  crystalline  powder;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it  and  then 
only  in  very  dilute  solutions  which  are  exceedingly  bitter. 

Its  saturated  solutions  are  alkaline  to  litmus  and  are  lsevorotatory. 

Solubility. — One  Gm.  of  Strychnine  dissolves  in  6420  mils  of  water,  136  mils  of  alcohol, 
5  mils  of  chloroform,  and  in  180  mils  of  benzene  at  25°  C.  (77°  F.) ;  also  in  3100  mils  of 
boiling  water  and  34  mils  of  boiling  alcohol:  very  slightly  soluble  in  ether. 

Tests  for  Identity. — Sulphuric  Acid  containing  1  per  cent,  of  ammonium  vanadate 
produces  with  Strychnine  a  deep  violet-blue  color,  changing  to  a  deep  purple,  and  finally 
to  a  cherry- red. 

Incinerate  about  1  Gm.  of  Strychnine;  not  more  than  0.1  per  cent,  of  ash   remains. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Organic  Impurities. — 

A  solution  of  about  0.1  Gm.  of  Strychnine  in  2  mils  of  sulphuric  acid  is  not   more   than 

'pale  yellow,  but  on  adding  a  fragment  of  potasarum  dienromate.  a  deep  blue  color  ia 

momentarily  produced,  changing  to  deep  violet,  then  to  purplish-red,  cherry-red,  and 

finally  to  orange  or  yellow. 

Brucine. — One  mil  of  a  mixture  of  equal  volumes  of  nitric  acid  and  distilled  water, 
added  to  about  0.1  Gm.  of  Strychnine,  may  produce  a  yellow,  but  not  a  red  or  reddish 
color. 

N.  F.  Preparations. — Elixir  Ferri  Pyrophosphatis,  Quininffi  et  Strychnine ;  Elixir 
Pepsini,  Bismuthi  et  Strychnine;  Liquor  Hypophosphiturn  Compositus;  Liquor 
Strychnine  Acetatis;  Pilule  Aloini,  Strychnina-  et  Belladonnas)  Pilulae  Aloini, 
Strychninae  et  Belladonnas  Composite;  Pilule  Antidyspepticse;  Pilule  Ferri, 
Quinine,  Strychnine  et  Arseni  Fortiores;  Pilule  Ferri,  Quinine,  Strychnina'  et 
Arseni  Mites;  Pilule  Laxative  Composite;  Syrupus  Ferri,  Quinine  et  Strychnina 
Phosphatum;  Syrupus  Hypophosphiturn  Compositus. 

Uses. — Strychnine  is  a  cardiac  and  nerve  stimulant,  and  is  priven 
in  doses  of  one-fortieth  of  a  grain  (0.0015  Gm.).  It  may  sometimes 
be  given  in  doses  of  one-twentieth  of  a  grain  (0.003  Gm.). 
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STRYCHNIN/E  NITRAS.  U.S.     Strychnine  Nitrate 
[Strych.  Nit.] 

The  nitrate  [C21H2202N2.HN03  =  397.21]  of  the  alkaloid  strych- 
nine.   Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — Strychnine  nitrate  may  be  made  by  dissolving 
strychnine  in  warm  diluted  nitric  acid,  evaporating  and  crystallizing. 

Official  Description. — It  occurs  in  colorless,  glistening  needles,  or  as  a  white,  crystal- 
line powder:  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it  and 
then  only  in  very  dilute  solutions  which  are  exceedingly  bitter. 

Its  saturated  aqueous  solution  is  neutral  or  only  slightly  acid  to  litmus  and  is  lffivo- 
rotatory. 

Solubility. — One  Gm.  of  Strychnine  Nitrate  dissolves  in  42  mils  of  water,  150  mils  of 
alcohol,  50  mils  of  glycerin,  and  in  105  mils  of  chloroform  at  25°  C.  (77°  F.) ;  also  in  9  mils 
of  boiling  water  and  77  mils  of  alcohol  at  60°  C.  (140°  F.) ;  insoluble  in  ether. 

Tests  for  Identity. — A  solution  of  the  salt,  when  poured  carefully  into  a  test  tube 
upon  a  layer  of  sulphuric  acid  containing  diphenylamine  in  solution,  develops  a  blue 
color  at  the  zone  of  contact. 

When  the  salt  is  heated  with  hydrochloric  acid,  a  bright  red  color  is  produced. 

Impurities  and  Tests  for  Impurities. — In  other  respects  it  responds  to  the  tests  for 
identity  and  purity  under  Strychnina. 

N.  F.  Preparation. — Syrupus  Phosphatum  cum  Quinina  et  Strychnina. 

Uses. — Strychnine  nitrate  is  a  cardiac  and  nerve  stimulant,  and 
is  given  in  the  dose  of  one-fortieth  of  a  grain  (0.0015  Gm.). 


STRYCHNIN/E  SULPHAS.  U.  S.     Strychnine  Sulphate 
[Strych.   Sulph.] 

The  sulphate  [(C21H2202N2),.1I,S04  +  511,0  =  856.56]  of  the 
alkaloid  strychnine.    Preserve  it  in  well -closed  containers. 

Preparation. — This  salt  is  prepared  during  the  process  for  making 
strychnine.     (See  Strychnina.) 

Official  Description. — It  occurs  in  colorless  or  white,  prismatic  crystals,  or  as  a  white, 
crystalline  powder:  it  is  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  he  used  in  tasting  it  and  then 
only  in  very  dilute  solutions  which  are  exceed ingly  bitter. 

Its  saturated  aqueous  solution  (1  in  50)  is  neutral  or  only  slightly  acid    to   litmus. 

Solubility. — One  Gm.  of  Strychnine  Sulphate  dissolves  in  32  mils  01  water,  81  mils  of 
alcohol  and  in  220  mils  of  chloroform  at  25°  C.  (77°  F.) ;  also  in  7  mils  of  boiling  water  and 
26  mils  of  alcohol  at  00°  ('.  (140°  F.) ;  freely  soluble  in  glycerin;  insoluble, in  ether. 

Tests  for  Identity. — Barium  chloride  T.B.  produees  in  a  solution  of  the  salt  a  white 
precipitate,  insoluble  in  hydrochloric  acid. 

When  dried  to  constant  weight  at  100°  C.  (212°  F.)  it  loses  not  more  than  11  per  cent, 
of  its  weight. 

Impurities  and  Tests  for  Impurities. — In  other  respects  Strychnine  Sulphate  responds 
to  the  tests  for  identity  and  purity  under  Strychnina. 

N.  F.  Preparations. — Elixir  Cinchona  Alkaloidorum,  Feni.  Bismuth]  el  Strych- 
nine; Elixir  Cinchona  Alkaloidorum,  Ferri  e1  Strychnina;  Elixir  Ferri,  Quinina* 
at  Strychnin:1';  Elixir  Quinin:r  Yalrnitis  el  Strychnina'. 

Uses.-  Strychnine  sulphate  La  more  useful,  medicinally,  than 
strychnine,  only  because  it  is  much  more  soluble.  The  dose  is  one- 
fortictli  of  a  grain  (0.0015  Gm.). 
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STRYCHNIN/E  GLYCEROPHOSPHAS.  N.  F.      Strychnine   Glycero- 
phosphate 
[Strych.   Glycerophos. — Strychnine  Glycehinophosphate] 

The  glycerophosphate   [(C21H?202N2)2P04H2(C8H10,)  -f  6H20  = 

948.60]    of  the  alkaloid  strychnine.     Preserve  it  in  well-stoppered 
Dottles. 

Preparation. — It  may  be  made  by  dissolving  strychnine  in  glycero- 
phosphoric  acid  and  evaporating  and  crystallizing  the  solution. 

Official  Description. — It  occurs  in  white,  rhombic  crystals  or  as  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless;  having  at  first  a  faint,  sweet  taste,  afterward 
becoming  intensely  bitter.     Its  aqueous  solution  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — One  gramme  dissolves  in  about  350  mils  of  water,  also  in  about  310  mill 
of  alcohol;  slightly  soluble  in  chloroform,  and  very  soluble  in  ether. 

Tests  for  Identity. — On  incinerating  0.2  Gm.  of  the  salt  it  yields  noweighable  residue. 

The  addition  of  sulphuric  acid  to  the  salt  produces  no  color,  or  at  most  only  a  slight 
yellowish  coloration,  but  on  subsequently  adding  a  fragment  of  potassium  dichromate 
a  deep  blue  color  is  obtained,  which  changes  to  deep  violet,  then  to  purplish-red,  cherry- 
red  and  finally  to  orange  or  yellow. 

Add  ammonia  water  in  slight  excess  to  a  saturated  aqueous  solution  of  the  salt;  a 
white  precipitate  is  formed  which  is  readily  soluble  in  chloroform. 

Impurities  and  Tests  for  Impurities. — Chloride. — A  saturated  aqueous  solution  of 
the  salt,  acidulated  with  diluted  nitric  acid,  is  not  rendered  more  than  faintly  turbid 
on  the  addition  of  silver  nitrate  T.S. 

Sulphate. — A  saturated  aqueous  solution  of  the  salt,  acidulated  with  hydrochloric 
acid  shows  not  more  than  a  slight  turbidity  on  the  addition  of   barium  chloride  T.S. 

Phosphate. — Add  a  slight  excess  of  ammonia  water  to  an  aqueous  solution  of  the  salt 
and  filter  the  mixture;  the  filtrate  shows  not  more  than  a  slight  turbidity  with  magnesia 
mixture  T.S. 

N.  F.  Preparation. — Elixir  Glycerophosphatum  Compositum. 

Uses. — The  same  as  other  strychnine  salts  and  in  the  same  dose. 


STRYCHNIN/E   VALERAS.   N.  F.      Strychnine  Valerate 
[Strych.   Valer.] 

The  valerate  [C21H2202N2.HC5H902  =  436.28]  of  the  alkaloid 
strychnine.    Preserve  it  in  well-stoppered,  amber-colored  vials. 

Preparation. — It  may  be  made  by  dissolving  strychnine  in  water 
with  the  aid  of  valeric  acid  and  evaporating  and  crystallizing  the 
solution. 

Official  Description. — It  occurs  as  a  white,    crystalline  powder. 

Odor,  Taste,  and  Reaction. — It  has  an  odor  of  valeric  acid  and  an  intensely  fitter 
taste.     Its  saturated  aqueous  solution  is  neutral  or  slightly  alkaline  to  litmus. 

Solubility. — It  is  sparingly  soluble  in  water,  becoming  less  soluble  on  keeping,  through 
the  loss  of  valeric  acid;  soluble  in  alcohol  or  chloroform;  slightly  soluble  in  ether. 

Tests  for  Identity. — Dissolve  about  0.05  Gm.  of  Strychnine  Valerate  in  2  mils  of 
sulphuric  acid;  not  more  than  a  faint  yellowish  color  appears,  but  on  adding  a  fragment 
of  potassium  dichromate  a  deep  violet  color  is  produced  which  changes  to  orange  or 
yellow. 

When  sulphuric  acid  is  added  to  the  salt,  the  odor  of  valeric  acid  is  evolved. 

Incinerate  1  Gm.  of  Strychnine  Valerate;  the  ash  does  not  exceed  0.1  per  cent. 

Impurities  and  Tests  for  Impurities. — Sulphate. — Ten-mil  portions  of  an  aqueous 
solution  of  the  6alt  (1  in  100)  are  not  affected  at  once  by  barium  chloride  T.S.  when 
acidulated   with  hydrochloric  acid, 

Chloride. — nor  by  silver  nitrate  T.S.  when  acidulated  with  nitric  acid. 

Brucine. — About  0.02  Gm.  of  the  salt,  moistened  with  nitric  acid,  may  be  colored 
yellow,  but  not  red  or  reddish. 

N.  F.  Preparation. — Elixir  Strychnina:  Valeratis. 

Uses. — The  same  as  other  strychnine  salts  and  in  the  same  dose. 
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LIQUOR  STRYCHNIN/E  ACETATIS.  N.  F.     Solution  of  Strychnine 

Acetate 
[Liq.  Strych.  Acet. — Hall's  Solution  of  Strychnine] 

Metric  Old  form 

Strychnine 0.178Gm.  3gr. 

Diluted  Acetic  Acid 3.500  mils  07  min. 

Alcohol 25.000  mils  1  fl.  oa. 

Compound  Tincture  of  Cardamom 1.000  rail  19  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 100  mils  4  fl.  oi. 

Dissolve  the  strychnine  in  the  diluted  acetic  acid,  add  about  50 
mils  [old  form  2  n\  oz.]  of  distilled  water,  then  the  alcohol,  com- 
pound tincture  of  cardamom,  and  sufficient  distilled  water  to  make 
the  product  measure  100  mils  [old  form  4  fl.  oz.]  and  filter. 

Uses. — Similar  to  other  salts  of  strychnine  in  a  dose  of  ten 
minims  (0.6  mil). 

ERGOTA.  U.S.  Ergot 
[Ergot. — Sec  ale  Corntjtum,  P.  I.  Ergot  of  Rye  Spurred  Rye] 
The  carefully  dried  sclerotium  of  Claviceps  purpurea  (Fries) 
Tulasne  (Fam.  Hypocreacece) ,  replacing  the  grain  of  rye,  Secale 
cereale  Linne  (Fam.  Graminece) ,  without  the  presence  or  admixture 
of  more  than  5  per  cent,  of  seeds,  fruits  or  other  foreign  matter.  Be- 
fore storing,  dry  Ergot  at  a  temperature  not  exceeding  70°  C.  (158° 
F. ) ,  and  preserve  it,  protected  from  light,  in  tightly-closed  containers 
to  which  a  few  drops  of  chloroform  or  carbon  tetrachloride  are  added 
from  time  to  time  to  prevent  attacks  by  insects. 

Official  Description. — Cylindraceous,  obscurely  three-angled,  tapering  towards  both 
ends,  obtuse,  somewhat  curved,  from  1  to  4.5  cm.  in  length  and  from  3  to  5  mm.  in  thick- 
ness; externally  purplish-black  or  brownish-black,  longitudinally  furrowed;  fracture 
short,  pinkish  or  reddish-white,  sometimes  grayish-white. 

Odor  and  Taste. — Odor  peculiar,  disagreeable,  free  from  mustiness;  taste  oily  and 
disagreeable. 

Tests  for  Identity  and  Purity. — Pour  hot  water  on  bruised  Ergot;  no  ammoniacal 
or  rancid  odor  develops. 

The  powder  is  grayish-brown,  consisting  chiefly  of  whitish  fragments  composed  of 
false  parenchyma  of  compacted  hyphse  and  a  few  purplish  colored  fragments  of  the 
outer  layer  of  the  sclerotium;  mounts  made  in  hydrated  chloral  T.S.  or  in  sulphuric  acid 
show  the  separation  of  numerous  globules  of  a  fixed  oil,  and  many  of  the  fragments  are 
colored  yellowish,  reddish  or  rose-purple. 

Shake  1  Gm.  "f  the  powdered  drug  with  a  mixture  of  20  mils  of  water  and  one  drop 
of  hydrochloric  acid,  filter  the  mixture,  make  4  mils  of  the  filtrate  alkaline  with  ammonia 
water  and  shake  out  with  10  mils  of  ether.  Underlay  5  mils  of  this  ethereal  solution 
with  2  mils  of  sulphuric  acid;  a  blue  ring  is  formed  at  the  zone  of  contact  of  the  two  liquids. 

Ergot  yields  not  more  than  5  per  sent,  of  ash. 

U.  S.  P.  Preparations.— Extractum  Ergots;  Fluidextractum  Ergohr. 

N.  F.  Preparations. — Extractum  Ergota)  Aquosum;  Tinctura Ergota*  Ammoniata. 

Assay. — The  XT.  S.  P.  IX  did  not  introduce  an  assay  because  of 
the  difficulties  and  uncertainties  of  present  methods.  Chemical  assays 
have  been  proposed,  but,  because  of  the  complex  character  of  the 
active  constituents,  they  have  not  proven  satisfactory.  Biological 
assays  are  largely  used  :  the  blackening  of  the  cock's  comb,  due  to  the 

Contraction  of  the  blood  vessels,  is  one  plan,  while  its  activity  upon 
uterine    muscle    and    its    effect     upon    blood-pressure    are    the    other 

methods  employed.     These  are  being  applied  successfully  in  large 

laboratories.  Ergol  preparations,  however,  quickly  deteriorate  with 
age  and  even  though  standardized  they  cannot  be  depended  upon 
when  kept  for  an  extended  period.     The  N.  F.  has  introduced  an 
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aqueous  extract  which  is  commonly  called  ergotine.  This  preparation 
contains  practically  none  of  the  ergotoxine  which  is  not  soluble  in 
aqueous  menstruum. 

Ergot  owes  its  activity  chiefly  to  the  alkaloids  ergotinine,  C35H39 
05N5,  and  ergotoxine,  or  hydro-erg otinine,  C35H410GX:(,  also  to  para- 
hydroxyphenylethamine,  belor-iminazolylethylamine,  clavin,  and 
ergotinic  acid.  Ergotoxine  is  found  in  alcoholic  extracts  and  pro- 
duces the  characteristic  action  on  the  cock's  comb.  It  aids  in  the 
uterine  and  vascular  action  of  ergot.  Ergotinine  is  crystalline  but 
weak  in  action.  Para-hydroxyphenylethamine  is  closely  related  to 
epinephrine  in  structure  and  action.  Beta-iminazolylethylamine 
lowers  the  blood-pressure  and  powerfully  stimulates  the  uterus. 
Earlier  investigators  claimed  the  presence  of  numerous  other  sub- 
stances, such  as  sclerotic  acid,  sclererythrin,  scleromucin,  scleroiodin, 
picrosclerotin,  scleroxanthin,  and  sclerocrystallin,  but  it  has  been 
shown  that  these  are  mixtures.  It  also  contains  about  25  per  cent, 
of  fixed  oil,  mycose,  and  protein  compounds.  Diluted  alcohol  is  a  good 
solvent  for  the  active  principles. 

Uses. — It  is  used  as  a  parturient  and  hemostatic.  Dose,  thirty 
grains  (2  6m.).  Sclerotic  acid  has  been  used  in  medicine  in  doses  of 
one-half  to  three-fourths  of  a  grain  (0.032-0.048  Gm.). 

GELSEMIUM.  U.S.     Gelsemium 

[Gelsem. — Yellow  Jasmine  Root        Yellow  Jessamine] 

The  dried  rhizome  and  roots  of  Gelsemium  sempervirens  (Linne) 
Aiton  Alius  (Fam.  Logamacece) . 

Official  Description. — Rhizome  cylindrical,  usually  in  pieces  from  3  to  20  cm.  in 
length  and  from  3  to  30  mm.  in  diameter;  externally  light  yellowish-brown,  longitudi- 
nally wrinkled,  with  purplish-brown  longitudinal  lines  and  transverse  fissures;  the  upper 
surface  with  a  few  stem  scars,  the  under  and  side  portions  with  numerous  roots  and 
root  scars;  fracture  tough,  splintery;  internally  light  brown  or  pale  yellow,  bark  thin, 
wood  distinctly  radiate,  excentral,  pith  disintegrated.  Roots  light  brown;  fracture 
one-half  transverse,  the  other  oblique  or  splintery. 

Odor  and  Taste. — Odor  slight;  taste  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  sections  of  the  rhizome  of 
Gelsemium  show  a  strong  development  of  cork,  the  walls  being  grayish  or  yellowish- 
brown  and  more  or  less  lignified;  a  cortex  made  up  chiefly  of  parenchyma  containing 
starch  and  having  in  the  outer  portion  small  scattered  groups  of  stone  cells  or  sclerenchy- 
matous  fibers,  and  in  the  inner  portion  in  the  region  of  the  medullary  ray  prisms  of 
calcium  oxalate;  woody  portion  made  up  of  broad  wedges  consisting  of  large  tracheae 
and  fiber-tracheids  separated  by  starch-bearing  medullary  rays,  the  innermost  cells, 
or  those  nearer  the  pith,  being  strongly  lignified,  while  the  outermost  layers,  or  those 
nearer  the  cortex,  are  non-lignified  and  may  contain  prisms  of  calcium  oxalate;  an 
internal  phloem  or  sieve,  the  cells  forming  distinct,  more  or  less  rounded  groups,  the 
latter  being  partly  surrounded  by  a  thin-walled  starch-bearing  pith. 

The  powder  is  dark  yellow,  trachea?  with  bordered  pores  numerous  and  conspicuous; 
spiral  tracheae  few;  bast-fibers  and  fiber-tracheids  long  and  narrow,  strongly  lignified; 
starch  grains  spherical,  from  0.004  to  0.008  mm.  in  diameter;  calcium  oxalate  in  mono- 
clinic  prisms  from  0.015  to  0.03  mm.  in  length;  occasional  groups  of  stone  cells  or 
Bclerenchymatous  fibers,  the  walls  being  very  thick,  porous,  and  strongly  lignified. 

U.  S.  P.  Preparations. — ExtractumGelsemii;FluidextractumGelsemii;Tinctura 
Gelsemii. 

N.  F.  Preparation. — Elixir  Sodii  Salicylatis  Compositum  (from  FluidextracO. 

Gelsemium  contains  gchernine,  C84Has04NtJ  gehemininc.  C,sHM0, 

N2,  gelseminic  acid,  volatile  oil,  starch,  resin,  "fat,  coloring  matter,  etc. 
Uses. — It  is  used  as  an  antispasmodic  and  sedative.     Dose,  one 
and  one-half  grains  (0.1  Gm.). 

85 
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PHYSOSTIGMA.  U.S.     Physostigma 
[Physostig. — Calabar  Bean        Ordeal  Bean] 

The  dried  ripe  seeds  of  Physostigma  venenosum  Balfour  (Fam. 
Leguminosce),  yielding  not  less  than  0.15  per  cent,  of  the  alkaloids 
of  Physostigma. 

Physostigma  contains  physostig  mine  (C15H2102N3),  or  eserine,  as 
it  is  more  frequently  called.  This  alkaloid  is  amorphous  and  without 
taste,  soluble  in  water,  but  more  soluble  in  alcohol,  ether,  chloroform, 
carbon  disulphide,  and  benzene.  It  also  contains  eseramine  and 
physovenine,  C14H1S03N2,  and  eseridine  is  obtained  by  the  action  of 
sulphuric  acid  on  eserine,  with  physosterols  and  other  alcohols, 
starch,  protein  compounds,  mucilage,  etc. 

Official  Description. — Oblong  or  ellipsoidal,  somewhat  compressed  reniform,  from  15 
to  30  mm.  in  length  and  from  10  to  15  mm.  in  thickness;  externally  reddish  or  chocolate 
brown,  smooth,  somewhat  wrinkled  near  the  brownish-black  groove,  the  latter  being 
about  2  mm.  in  width  and  extending  almost  the  entire  length  of  the  convex  edge  and  in 
which  are  found  frequently  the  remains  of  the  white  membranous  funiculus,  the  margins 
of  the  seed-coat  on  both  sides'of  the  groove  somewhat  elevated,  of  a  yellowish-red  or  brown- 
ish-red color  and  somewhat  thickened;  embryos  large,  white,  with  short  hypocotyl  and 
two  concavo-convex  cotyledons. 

Taste. — Taste  at  first  starchy,  afterwards  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  grayish-white,  starch  grains  numerous, 
from  0.005  to  0.15  mm.  in  diameter,  ellipsoidal  or  somewhat  reniform,  and  usually  with 
a  distinct  cleft  and  frequently  with  radiating  or  irregular  fissures;  fragments  of  seed- 
coat  with  very  thick,  reddish-brown  cells,  being  either  palisade-like  or  very  irregular 
and  resembling  stone  cells,  but  the  walls  are  not  lignified;  an  occasional  fragment  with 
tracheae  showing  reticulate  thickenings. 

Physostigma  yields  not  more  than  3  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Physostigma  in  No.  60  powder,  into  a' flaskof  about  250 
mils  capacity,  and  add  150  mils  of  ether.  Stopper  the  flask,  shake  it  well  and  allow  it  to 
stand  ten  minutes,  then  add  10  mils  of  an  aqueous  solution  of  sodium  bicarbonate  (1  in  20) 
and  shake  the  mixture  vigorously  at  intervals  during  four  hours.  Now  add  15  mils  of 
distilled  water,  again  shake  the  flask  well,  and,  when  the  drug  has  settled,  decant  100 
mils  of  the  ether  solution,  representing  10  Gm.  of  Physostigma.  Filter  the  solution 
through  a  pledget  of  purified  cotton  into  a  beaker  and  rinse  the  graduate  and  cotton  with 
ether.  Add  20  mils  of  tenth-normal  sulphuric  acid  V.S.  and  evaporate  off  the  ether, 
stirring  during  the  evaporation  with  a  rubber-tipped  jdass  rod.  After  the  resinous  and 
fatty  matter  has  agglutinated,  pour  off  the  acid  solution  through  a  wetted  filter  into  a 
separator.  Redissolve  the  residue  in  the  beaker  in  about  15  mils  of  ether,  add  2  mils  of 
tenth-normal  sulphuric  acid  V.S.,  evaporate  off  the  ether  with  continued  stirring  as  before 
and  pour  the  acid  solution  on  the  filter.  Repeat  this  operation  until  all  of  the  alkaloid 
is  extracted  and  then  wash  the  filter  with  distilled  water  until  it  is  free  from  alkaloids. 
Collect  the  solution  and  washings  in  a  separator,  add  sufficient  sodium  bicarbonate  to 
make  the  solution  decidedly  alkaline  to  litmus  and  completely  extract  the  alkaloids  by 
shakingit  out  repeatedly  withether.  Wash  the  combined  ether  solutions  with  10  mils  of 
distilled  water,  separate  the  water  completely,  and  filter  the  ether  solution,  washing  the 
liner  and  filter  with  ether.  Evaporate  the  ether  solution  to  'dryness,  dissolve  the 
alkaloids  from  the  residue  in  exactly  5  mils  of  tenth-normal  sulphuric  acid  V.S.  and  titrate 
the  excess  of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  using  cochineal  T.S.  aa 
indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  27.52  milli- 
grammes of  the  alkaloids  of  Physostigma  (see  Chapter  I, XII,  Proximate  Assays). 

U.  S.  P.  Preparations. — Extractum  Physostigmatis;  Tinctura  Physostigmatis. 

Uses. — IMiysosligma  is  sedative,  and  acts  as  a  powerful  poison, 
contracting  the  pupil  of  the  eye.  Dose,  one  to  three  grains  (0.065  to 
0.2  Gm.). 

PHYSOSTIGMIN/E  SALICYLAS.  U.  S.     Physostigmine  Salicylate 
[Physostig.   Salicyl. — ESBBXNS  Sai.kvi.atk] 
The  salicylate   [  C, ,  1 1 , ,  0 ..  X  , I ! . ■  I  [e0,  =  41 3.25 ]   of  a n  alkaloid  ob- 
tained from  physostigma.    Preserve  it  in  small,  well-closed  contain- 
er--, protected  from  light. 

Preparation. — This  salt  may  be  made  by  adding  2  parts  of  physo- 
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stigmine  to  a  solution  of  1  part  of  salicylic  acid  in  35  parts  of  boiling 
distilled  water,  and  allowing  the  salt  to  crystallize  on  cooling. 

Official  Description. — It  occurs  in  colorless  or  faintly  yellowish,  shining,  acicular,  or 
short  columnar  crystals.    It  acquires  a  red  tint  when  long  exposed  to  light  and  air. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it.  Ita 
cold,  saturated  aqueous  solution  is  neutral  or  at  most  only  faintly  acid  to  litmus. 

Solubility. — One  Gm.  of  Physostigmine  Salicylate  dissolves  in  75  mils  of  water,  1 6  mils 
of  alcohol,  6  mils  of  chloroform,  and  in  250  mils  of  other  at  25°  C.  (77°  F.);  also  in  16 
mils  of  water  at  80°  C  (176°  F.)  and  in  5  mils  of  boiling  alcohol. 

Tests  for  Identity. — Upon  standing  twenty-four  hours,  this  solution  usually  acquires 
a  pink  color.  This  color  is  produced  rapidly  by  the  addition  of  a  few  drops  of  sodium 
hydroxide    T.S. 

Ferric  chloride  T.S.  produces  a  deep  violet  color  in  an  aqueous  solution  of  Physostig- 
mine Salicylate;  a  solution  of  chlorinated  lime  added  to  an  aqueous  solution  of  the  salt 
produces  a  red  color. 

Evaporate  about  0.005  Gm.  of  the  salt  to  dryness  with  a  few  drops  of  ammonia  water; 
a  blue  residue  is  produced,  which  is  soluble  in  alcohol,  and,  when  so  dissolved,  yields 
a  red,  fluorescent  solution  upon  the  addition  of  acetic  acid  in  excess. 

No  wcighable  ash  remains  on  incinerating  0.1  Gm.  of  Physostigmine  Salicylate. 

Impurities  and  Tests  for  Impurities. — Sulphate. — Precipitate  the  salicylic  acid  from 
10  mils  of  a  cold,  saturated  aqueous  solution  of  the  salt  with  a  slight  excess  of  hydrochloric 
acid  and  filter  the  mixture;  the  nitrate  is  not  rendered  turbid  at  once  by  the  addition 
of  a  few  drops  of  barium  chloride  T.S. 

Readily  Carbonizable  Impurities. — A  solution  of  about  0.1  [Gm.  of  Physostigmine 
Salicylate  in  2  mils  of  sulphuric  acid  does  not  become  darker  than  yellow  within  five 
minutes. 

Uses. — The  salts  of  physostigmine,  or  eserine,  are  used  to  contract 
the  pupil  of  the  eye.  The  advantage  possessed  by  the  salicylate  is 
that  it  is  more  permanent  and  less  liable  to  deliquesce.  The  dose  for 
internal  administration  should  not  be  more  than  one  sixty-fourth  of 
a  grain  (0.001  Gm.). 


BELLADONN/E  FOLIA.  U.S.      Belladonna   Leaves 
[Bellad.  Fol. — Deadly  Nightshade  Leaves    Belladonna  folium  P.  I.] 

The  dried  leaves  and  tops  of  Atropa  Belladonna  Linne  (Fam. 
Solanacew) ,  without  the  presence  or  admixture  of  more  than  10  per 
cent,  of  its  stems  or  other  foreign  matter,  and  yielding  not  less  than 
0.3  per  cent,  of  the  total  alkaloids  of  Belladonna  Leaves. 

Official  Description. — Usually  much  twisted  and  matted  together;  leaves  much  crum- 
pled; when  soaked  in  water  and  spread  out,  the  entire  leaves  from  6  to  20  cm.  in  length, 
4  to  12  cm.  in  breadth,  broadly  ovate,  summits  acute,  margins  entire,  narrowed  into  the 
long  petioles;  upper  surfaces^  brownish-green,  lower  surfaces  grayish-green,  epidermis 
more  or  less  papillose  and  slightly  hairy;  flowers  with  yellowish-purple,  campanulate 
corollas;  fruits  globular,  subtended  by  the  calyx,  dark  green  or  greenish-brown,  and  with 
numerous  small  seeds.  Stems  of  variable  length  not  exceeding  7  mm.  in  diameter, 
longitudinally  wrinkled,  older  parts  smooth  and  usually  hollow,  younger  parts  flattened 
and  finely  hairy. 

Odor  and  Taste. — Odor  distinct,  especially  on  moistening;  taste  somewhat  bitter  and 
acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  dark  green,  consisting  of  irregular 
fragments  of  leaf  tissues  and  woody  elements;  calcium  oxalate  in  sphenoidal  micro- 
crystals;  hairs  few,  the  non-glandular  being  simple,  2-  to  6-oeIIed,  the  glandular  with 
stalks  of  1  to  3  cells;  trachero  with  annular,  spiral,  scalariform  <>r  reticulate  thickenings 
and  with  bordered  pores;  starch  grains  and  pollen  grains  few;  occasional  fragments  of 
the  stems  of  Belladonna  with  long,  thin-walled  and  slightly  lignified  bast-fibers. 

Rhaphides  must  not  be  present  (leaves  and  stems  of  Phytolacca  decandra  Linn6). 

Belladonna  Leaves  yield  not  more  than  20  per  cent .  of  ash. 

Assay. — Proceed  as  directed  under  Belladonna  I?mli.r  (page  '  rt-lS> .  using  15  Gm.  of 
Belladonna  Leaves,  in  No.  60  powder,  increasing  the  amount  of  water  added  after  mac- 
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eration  to  25  mils  and,  before  titration,  treating  the  final  residue  twice  with  5  mils  of 
ether,  evaporating  to  dryness  each  time. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  total  alkaloids  of  Belladonna  Leaves. 

U.  S.  P.  Preparations. — Extractum  Belladonna?  Foliorum  (Pilular  and  Powdered); 
Tinctura  Belladonna}  Foliorum;  Unguentum  Belladonna?  (from  Pilular  Extract). 

N.  F.  Preparations. — Pilulse  Aloes  et  Podophylli  Compositae  (from  Pilular  Ex- 
tract) ;  Piluke  Aloini  Compositae  (from  Pilular  Extract) ;  Pilulae  Aloini,  Strychninae 
et  Belladonnae  (from  Pilular  Extract);  Pilulae  Aloini,  Strychninae  et  Belladonna} 
Compositae  (from  Pilular  Extract) ;  Pilulae  Antidyspepticae  (from  Pilular  Extract) ; 
Pilulae  Laxativae  Composite  (from  Pilular  Extract). 


BELLADONN/E  RADIX.  U.S.     Belladonna  Root 
[Bellad.   Rad. — Deadly   Nightshade   Root] 

The  dried  root  of  Atropa  Belladonna  Linne  (Fam.  Solanacece), 
without  the  presence  or  admixture  of  more  than  10  per  cent,  of  its 
stem-bases  or  other  foreign  matter,  and  yielding  not  less  than  0.45 
per  cent,  of  the  total  alkaloids  of  Belladonna  Root.  Preserve  Bel- 
ladonna Root  in  tightly-closed  containers,  adding  a  few  drops  of  chlo- 
roform or  carbon  tetrachloride  from  time  to  time  to  prevent  attack 
by  insects. 

Official  Description. — Cylindrical  or  somewhat  tapering,  usually  split  into  longitu- 
dinal pieces,  from  0.5  to  2.5  cm.  in  thickness;  externally  pale  brownish-gray,  longitudi- 
nally wrinkled,  outer  layers  of  the  periderm  rather  soft,  frequently  abraded,  and  thus 
showing  lighter  patches;  fracture  nearly  smooth,  mealy,  on  breaking,  emitting  a  puff 
of  dust  consisting  chiefly  of  starch  grains;  internally  whitish,  with  a  distinct  cambium 
zone  and  yellowish  wood  wedges. 

Odor  and  Taste. — Nearly  inodorous;  taste  sweetish,  afterwards  bitterish  and  strongly 
acrid. 

Tests  for  Identity  and  Purity. — Transverse  sections  of  Belladonna  Root  when  mois- 
tened with  iodine  T.S.  are  colored  bluish-black  and  by  transmitted  light  show  an  imper- 
fectly radiate  structure  within  and  near  a  conspicuous  cambium  line.  Under  the  micro- 
scope, sections  exhibit  a  bark  and  wood  composed  mainly  of  parenchyma,  the  cells  being 
filled  with  starch  grains,  single  and  2-  to  6-  or  more  compound,  the  individual  grains 
being  somewhat  spherical  and  from  0.003  to  0.03  mm.  in  diameter.  A  section  cleared 
with  hydrated  chloral  T.S.  shows  in  both  bark  and  wood  occasional  cells  of  parenchyma 
filled  with  sphenoidal  micro-crystals  of  calcium  oxalate;  bark  free  from  bast-fibers; 
wood  containing  scattered  groups  of  large  tracheae  with  simple  and  bordered  pores  or 
reticulated  thickenings,  and  associated  in  older  roots  with  wood-fibers. 

Stem  fragments  of  Atropa  Belladonna  occur  either  separate  or  attached  to  the  roots; 
light  brown  or  greenish-brown;  finely,  longitudinally  wrinkled,  with  transverscd  leaf- 
scars;  pith  frequently  hollow. 

Under  the  microscope,  sections  of  Belladonna  stem  show  beneath  the  endodermis  an 
interrupted  circle  of  bast-fibers  cither  singly  or  in  small  groups,  the  walls  of  which  are 
relatively  thin  and  slightly  liquified.  In  the  internal  phloem  also  occur  isolated  small 
groups  of  bast-fibers  similar  10  those  found  in  the  inner  bark. 

The  powder  is  light  brown;  starch  grains  numerous,  from  0.00.3  to  0.030  mm.  in  diame- 
ter, spherical,  plano-convex,  polygonal,  and  2-  to  0-  or  more  compound;  sphenoidal 
micro-crystals  numerous,  from  0.003  to  0.010  mm.  in  length;  fragments  of  cork  cells 
and  trachea'  with  wood-fibers  few;  occasional  fragments  of  steins  of  Belladonna  showing 
long,  thin-walled  and  slightly  lignified   bast-fibers. 

Belladonna  Root  yields  not  more  than  7  per  cent,  of  ash. 

Assay.  Introduce  IT.  Cm.  of  Belladonna  Root,  in  No.  60  powder,  into  a  L'50-mil  flask 
and  add  150  mils  of  a  mixture  of  chloroform,  1  volume,  and  ether,  2  volumes.  Stopper 
the  flask,  shake  it  well  and  allow  it.  to  stand  ten  minutes.  I  hen  add  6  mils  of  ammonia 
Water  and  shake  the  flask  vigorously  every  tin  minutes  during  two  hours.  Now  add  15 
mila  of  distilled  water,  again  shake  the  flask  well,  and,  when  the  drug  has  settled,  decant 
L00  niib  "f  the  solution,  representing  It)  Gm.  of  Belladonna  Hoot,  filter  the  solution 
through  a  pledget  of  purified  cotton  into  a  separator,  and  rinse  the  graduate  and  cotton 
with  a  little  ether.  Completely  extract  the  alkaloids  from  the  solution  by  shaking  out 
repeatedly-  with  weak  sulphuric  acid.  ( 'ollect  the  acid  washings  in  a  separator,  add 
ammonia  water  until  the  solution  is  decidedly  alkaline  to  litmus,  and  completely  extract 
the  alkaloids  by  shaking  out  repeatedly  with  chloroform.       Evaporate  the  combined 
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chloroform  washings  to  dryness,  dissolve  the  alkaloids  from  the  residue  in  exactly  5  mils 
of  tenth-normal  sulphuric  acid  V.S.,  and  titrate  the  excess  of  acid  with  fiftieth-normal 
potassium  hydroxide  V.S.,  using  cochineal  T.S.  as  indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V. IS.  consumed  corresponds  to  28.92  milli- 
grammes of  the  total  alkaloids  of  Belladonna  Root  (see  Proximate  Assays,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Fluidextractum  Belladonna;  Radicis;  Linimentum  Bella- 
donnas (from  Fluidextract) . 

All  of  the  alkaloids  from  the  Solanaceae  stand  in  close  chemical  re- 
lation to  each  other,  and  recent  investigations  show  that  some  are 
capable  of  being  converted  into  others  during  the  process  of 
extraction. 

Belladonna  owes  its  activity  to  atropine,  C17H.,303N,  and  hyoscya- 
mine,  C17H2303N ;  belladonnine  is  also  present.  Atropine  and  some  of 
the  salts  of  hyoscyamine  are  official. 

Uses. — Belladonna  is  narcotic  and  poisonous.  It  dilates  the  pupil 
of  the  eye.    Dose,  three-fourths  to  two  grains  (0.045  to  0.13  Gra.). 

ATROPINA.  U.S.     Atropine 
[Atrop.] 

An  alkaloid  [C17H2303N  =  289.19]  obtained  from  belladonna  and 
from  some  other  plants  of  the  Solanacece.  Preserve  it  in  well-closed 
containers,  protected  from  light. 

Preparation. — This  alkaloid  may  be  prepared  by  adding  sulphuric 
acid  to  a  concentrated  alcoholic  tincture  of  the  root  to  convert  the 
atropine  into  the  sulphate,  distilling  off  the  alcohol,  adding  water  to 
the  residuary  liquid,  filtering  to  separate  oil  and  resin,  and  treating 
the  filtrate  with  potassium  hydroxide  and  chloroform.  By  evapo- 
rating the  latter,  atropine  is  obtained.  This  is  purified  by  n  dis- 
solving the  crystals  and  filtering  the  solution,  decolorizing  with  ani- 
mal charcoal  and  recrystallization. 

Official  Description. — White  rhombic  prisms. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it  and 
then  only  in  very  dilute  solution.  Its  saturated  aqueous  solutions  are  alkaline  to  litmus 
and  to  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Atropine  dissolves  in  455  mils  of  water,  2  mils  of  alcohol, 
about  27  mils  of  glycerin,  1  mil  of  chloroform,  and  in  25  mils  of  ether  at  25°  ('. 
(77°  F.);alsoin90mils  of  water  at  80°  C.  (176°  F.),  and  in  1.2  mils  of  alcohol  at  60°  C. 
(140°  F.). 

Tests  for  Identity.— It  melts  between  114°  and  116°  C.  (237.2°  and  240.8°  F.). 

Gold  chloride  T.S.  yields  in  a  solution  of  Atropine  in  dilute  hydrochloric  acid  (1  in 
50)  a  lusterless  precipitate  (distinction  from  hyoscyamine,  which  yields  a  lustrous  pre- 
cipitate). 

Evaporate  about  0.01  Gm.  of  Atropine  to  dryness  in  a  porcelain  dish  on  a  water  bath 
with  a  few  drops  of  nitric  acid;  a  yellow  colored  residue  is  produced.  (  lool  this  residue 
and  add  a  few  drops  of  alcoholic  potassium  hydroxide  T.S.  and  a  fragment  of  potassium 
hydroxide;  an  intensely  violet  color  is  produced.  Hyoscyamine  and  hyoscme  produce 
the  same  color,  but  the  presence  of  strychnine  or  other  alkaloids  masks  the  reaction. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Atropine. 

Impurities  and  Tests  for  Impurities.— Readily  Carbonitablt  Impurities. — About  0.1 
Gm.  of  Atropine,  dissolved  in  2  mils  of  sulphuric  acid,  does  not  produce  more  than  a 
slightly  yellow  solution. 

Foreign  Alkaloids. — Only  a  light  yellow  color  is  produced  upon  the  further  addition 
of  0.1  mil  of  nitric  acid. 

Foreign  Alkaloids. — In  a  solution  of  Atropine  in  dilute  hydrochloric  acid  (1  in  50) 
platinic  chloride  T.S.  produces  no  precipitate. 

Apoatropine,  Belladonnine. — An  aqueous  solution  of  Atropine  (1  in  00),  made  with 
the  aid  of  a  slight  excess  of  diluted  sulphuric  acid,  is  rendered  turbid  by  the  addition 
of  a  slight  excess  of  sodium  hydroxide  T.S.,  but  no  turbidity  is  produced  immediately 
upon  the  addition  of  2  mils  of  ammonia  water  to  5  mils  of  the  solution. 

N.  F.  Preparation. — Oleatuin  Atropime. 
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Uses. — Atropine  is  chiefly  used  to  dilate  the  pupil  of  the  eye.  It 
is  employed  preferably  as  a  solution  in  sterile  olive  oil  or  in  an  oint- 
ment vehicle.  The  sulphate,  however,  is  preferred,  on  account  of  its 
greater  solubility.  It  has  the  properties  of  belladonna  when  given 
internally,  and  is  narcotic.  Dose,  the  one  hundred  and  sixtieth  to 
one-sixtieth  of  a  grain  (0.0004  to  0.001  Gm.). 


ATROPIN/E  SULPHAS.  U.  S.     Atropine  Sulphate 
[Atrop.   Sulph.] 

The  sulphate  [(C17H2303N)2II2S04  + H20  =  694.49]  of  the  alka- 
loid atropine. 

Preparation. — Atropine  sulphate  may  be  prepared  by  suspending 
120  grains  of  atropine  in  4  fl.  dr.  of  distilled  water  and  adding  very 
dilute  sulphuric  acid  until  the  alkaloid  is  dissolved  and  the  solution 
is  neutral.  The  latter  is  then  evaporated  to  dryness  at  a  tempera- 
ture not  exceeding  37.7°  C.  (100°  P.). 

Official  Description. — It  occurs  as  a  white,  crystalline  powder  or  in  microscopical 
needles  and  prisms;  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless.  Great  caution  must  be  used  in  tasting  it  and 
then  only  in  very  dilute  solution.  An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral  to 
litmus. 

Solubility. — One  Gm.  of  Atropine  Sulphate  dissolves  in  0.4  mil  of  water,  5  mils  of 
alcohol,  2.5  mils  of  glycerin,  420  mils  of  chloroform  and  in  3000  mils  of  ether  at  25°  C. 
(77°  F.);  also  in  2.5  mils  of  boiling  alcohol. 

Tests  for  Identity.— It  usually  melts  between  188°  and  191°  C.  (370.4°  and  375.8°F.), 
but  when  anhydrous  and  free  from  hyoscyamine,  it  melts  between  181°  and  183°  C. 
(357.8°  and  361.4°  F.). 

Impurities  and  Tests  for  Impurities. — It  responds  to  the  other  tests  for  identity  and 
purity  under  Atropina. 

Uses. — Atropine  sulphate  is  preferred  to  the  alkaloid  for  use  as  a 
mydriatic.  An  aqueous  solution  is  generally  employed  for  this  pur- 
pose. The  internal  dose  is  from  the  one  hundred  and  sixtieth  to  one- 
sixtieth  of  a  grain  (0.0004  to  0.001  Gm.). 


HOMATROPIN/E  HYDROBROMIDUM.  U.  S.     Homatropine  Hydro- 
bromide 
[Homatrop.   Hydrobr. — Homatropine  Bromide] 

The  hydrobromide  fC10II2103N.IIBr  =  356.11]  of  homatropine.  an 
alkaloid  obtained  by  the  condensation  of  tropine  and  mandelic  acid. 
Preserve  it  in  well-closed  containers,  protected  from  light 

Preparation. —  It  is  made  by  heating  tropine,  08H1BON,  with  man- 
delic (phnii/l  glycolic)  acid,  in  the  presence  of  hydrochloric  acid;  am- 
monia is  added,  and  the  homatropine  which  is  Liberated  is  dissolved 
out  by  chloroform;  the  solution  is  evaporated,  hydrobromic  acid 
added,  and  the  crystals  of  homatropine  hydrobromide  purified  by  re- 
crystallization. 

Official  Description.  Tt  occurs  u  a  white,  crystalline  powder,  or  in  rhombic  prisms. 
[ti  solution  when  locally  applied  dilatee  the  pupil  of  the  eye. 

Odor,  Taste,  and  Kcactlon. — Odorless.  (treat  caution  must  be  observed  in  tasting  it, 
using  only  very  dilute  solutions.    Its  aqueous  solution  (1  in  20)  is  neutral  to  litmus. 
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Solubility. — One  Gm.  of  Homatropine  Hydrobromide  dissolves  in  6  mils  of  water, 
40  mils  of  alcohol,  and  in  420  mils  of  chloroform  at  25°  C.  (77°  F.);  also  in  12  mils  of 
alcohol  at  60°  C.  (140°  F.);  insoluble  in  ether. 

Tests  for  Identity.— It  melts  atabout212°C.(413.6°F.),  with  partial  decomposition. 

Shake  2  mils  of  chloroform  with  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  10) 
to  which  a  few  drops  of  chlorine  water  have  been  added;  the  chloroform  assumea  a 
brownish  color. 

When  added  to  solutions  of  Homatropine  Hydrobromide,  iodine  T.S.  produces  a 
brown  precipitate;  silver  nitrate  T.S.  in  similar  solutions  produces  a  yellowish-white 
precipitate  insoluble  in  nitric  acid. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Homatropine  Hydrobromide. 

Impurities  and  Tests  for  Impurities. — Foreign  Alkaloids.— Separate  portions  of  1  mil 
each  of  an  aqueous  solution  of  the  salt(l  in  20)  are  not  precipitated  l>y  tannic  acid  T.S.; 
or,  after  acidulation  with  hydrochloric  acid,  by  platinic  chloride  T.S. 

Most  Other  Alkaloids  Except  Atropine  and  Hyoscyamine. — Add  a  slight  excess  of  am- 
monia water  to  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  100),  shake  it  out  with 
chloroform  and  evaporate  the  chloroformic  solution  to  dryness  on  a  water  bath.  The 
residue  becomes  yellow  and  finally  brick-red  in  color  when  warmed  with  about  1.5  mils 
of  a  solution  made  by  dissolving  1  Gm.  of  mercuric  chloride  in  50  mils  of  a  mixture  of 
5  volumes  of  alcohol  and  3  volumes  of  distilled  water. 

Atropine,  Hyoscyamine,  or  Hyoscine. — Evaporate  about  0.01  Gm.  of  Homatropine 
Hydrobromide,  with  5  drops  of  nitric  acid,  to  dryness  in  a  porcelain  dish  on  a  water 
bath;  the  residue  acquires  no  violet  color  on  the  addition  of  a  few  drops  of  alcoholic 
potassium  hydroxide  T.S. 

Uses. — Homatropine  hydrobromide  is  preferred  by  many  phy- 
sicians to  atropine  as  a  mydriatic,  because  it  is  less  toxic,  and  the 
effects  subside  far  more  rapidly.  Dose,  one  hundred  and  twentieth 
of  a  grain  (0.0005  Gm.). 


SCOPOLAMINE  HYDROBROMIDUM.  U.  S.  Scopolamine  Hydro- 
bromide 

[Scopolamin.   Hydrobrom. — Hyoscine  Hydrobromide      Scopolamine 

Bromide] 

The  hydrobromide  [C17H2104NHBr  +  3H,0  =  438.15]  of  lsevo- 
rotatory  scopolamine,  also  known  as  hyoscine,  obtained  from  various 
plants  of  the  Solanacece.  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

Official  Description. — It  occurs  in  colorless,  transparent,  rhombic  crystals,  some- 
times of  large  size;  slightly  efflorescent. 

Odor.  Taste,  and  Reaction. — Odorless.  Great  cautioninust  be  used  in  tasting  it,  and 
then  only  in  dilute  solutions.  Its  aqueous  solution  (1  in  20)  is  neutral  or  at  most  only 
slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Scopolamine  Hydrobromide  dissolves  in  1.5  mils  of  water 
and  in  20  mils  of  alcohol  at  25°  C.  (77°  F.) ;  slightly  soluble  in  chloroform ;  insoluble  in 
ether. 

Tests  for  Identity.— When  anhydrous  it  melts  between  190°  and  192°  C.  (374°  and 
377.6°  F.). 

The  specific  rotatory  power  of  the  salt,  determined  in  an  aqueous  solution  containing 
the  equivalent  of  5  Gm.  of  anhydrous  Scopolamine  Hydrobromide  in  1UO  mils  of  so- 
lution at  25°  C.  (77°  F.),  is  from  -22°  to  -25.75°  in  a  100-mm.  tube  (see  U.  S.  P.,  Test 
No.  21,  Chapter  LXII). 

Add  about  0.01  Gm.  of  the  salt  to  5  drops  of  nitric  acid  and  evaporate  it  to  dryness 
in  a  porcelain  dish  on  a  water  bath;  the  residue  yields  a  violet  color  upon  the  addition 
of  alcoholic  potassium  hydroxide  T.S.  Silver  nitrate  T.S.  produces  in  the  aqueous 
solution  of  the  salt  a  yellowish-white  precipitate  insoluble  in  nitric  acid. 

Shake  2  mils  of  chloroform  with  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  20)  to 
which  a  few  drops  of  chlorine  water  have  been  added;  the  chloroform  assumes  a  brownish 
color. 

When  dried  to  constant  weight  at  100°  C.  (212°  F.).  it  loses  not  more  than   1 
cent,  of  its  weight.     It  also  loses  its  water  of  crystallisation  slowly  over  sulphuric    acid. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Scopolamine  Hydrobromide. 

Impurities  and  Tests  for  Impurities — Foreign  Alkaloids. — The  addition  of  a  few 
drops  of  ammonia  water  T.S.  to  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  20)  causes 
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no  turbidity;  the  addition  of  potassium  hydroxide  T.S.  to  another  portion  of  1  mil  of 
the  aqueous  solution  causes  only  a  whitish,  transient  turbidity. 

Apoatropine. — Add  0.05  mil  of  tenth-normal  potassium  permanganate  V.S.  to  15  mils 
of  an  aqueous  solution  of  the  salt  (1  in  100) ;  the  solution  is  not  completely  decolorized 
within  rive  minutes. 

Carbonizablc  Impurities. — The  solution  of  about  0.1  Gm.  of  the  salt  in  1  mil  of  sul- 
phuric acid  is  not  more  than  faintly  yellow. 

Morphine. — Add  a  drop  of  nitric  acid  to  this  solution;  an  orange  color  is  produced, 
due  to  the  liberation  of  bromine,  but  no  deep  red  color  fading  to  orange  is  noticeable. 

Uses. — Scopolamine  hydrobromide  is  a  powerful  mydriatic  and 
cerebral  and  spinal  sedative.  It  is  also  known  as  hyoscine  hydro- 
bromide,  and  this  title  was  recognized  in  the  U.  S.  P.  VIII  in  a 
separate  article.    Dose,  one  two-hundredth  of  a  grain  (0.0003  Gm.). 


O 


HYOSCYAMUS.  U.S.     Hyoscyamus 
[Hyosc. — Henbane     Htoscyami  folium  P.  I.] 

The  dried  leaves  and  flowering  or  fruiting  tops  of  Hyoscyamus 
niger  Linne  (Fam.  Solanacece),  yielding  not  less  than  0.065  per  cent, 
of  the  alkaloids  of  Hyoscyamus. 

Official  Description. — Usually  much  wrinkled,  with  numerous  stems  and  with  the 
flowering  or  fruiting  tops  intermixed;  leaves  when  entire  attaining  a  length  of  25  cm., 
a  breadth  of  10  cm.,  ovate  or  ovate-oblong,  very  inequilateral,  the  lower  with  short 
petioles,  the  upper  sessile,  summits  acute,  margins  coarsely  and  angularly  1-  to  4- 
toothed  or  lobed;  grayish-green,  glandular-hairy,  particularly  on  the  lower  surfaces; 
flowers  nearly  sessile  with  an  urn-shaped,  unequally  5-toothed  calyx  and  a  campanu- 
late  corolla  which  in  the  fresh  state  is  of  a  yellowish  color;  fruit  a  2-locular  pyxis,  and 
enclosed  in  a  large  urn-shaped  calyx  with  5  acute  teeth.  Stems  from  3  to  10  cm.  in 
length  and  from  2  to  5  mm.  in  thickness,  nearly  cylindrical  or  somewhat  compressed, 
longitudinally  wrinkled  and  hairy. 

Odor  and  Taste. — Odor  heavy,  distinctive;  taste  somewhat  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  grayish-green;  under  the  microscope, 
it  exhibits  calcium  oxalate  crystals  usually  in  the  form  of  4-  to  6-sided,  isolated  prisms, 
sometimes  in  twins,  from  0.015  to  0.025  mm.  in  length,  also  occurring  in  spherical  aggre- 
gates either  isolated  or  attached  to  the  prismatic  crystals,  sometimes  in  rosette  aggre- 
gates. 0.02  mm.  in  diameter,  and  occasionally  in  sphenoidal  micro-crystals;  hairs  nu- 
merous, of  two  kinds,  the  non-glandular  from  2  to  10  cells  in  length,  the  glandular  with 
a  1-  to  many-celled  head  and  a  1-  to  4-celled  stalk;  fragments  of  epidermis  with  a  broadly 
elliptical  stomata  from  0.03  to  0.035  mm.  in  length  and  with  3  to  4  neighboring  cells; 
fragments  of  trachea  with  simple  or  bordered  pores  and  spiral  or  reticulate  thicken- 
ings, also  associated  with  Bclerenchymatous  fillers  having  thin  porous  walls  and  show- 
ing little  or  no  lignification ;  pollen  grains  nearly  smooth  and  from  0.035  to  0.05  mm. 
in  diameter. 

The  presence  of  the  leaves  of  Hyoacyamua  muticua  Lions'  in  either  the  crude  or  pow- 
dered Hyoscyamus  may  be  determined  by  the  characteristic,  branching,  non-glandu- 
lar hairs  occurring  on  both  the  stems  and  leaves  of  thai  species. 

Hyoscyamus  yields  aol  more  than  30  per  cent,  of  ash. 

Assay. — Introduce  30  Gm.  of  Hyoscyamus, in  No. 60  powder,  into  a  500-mil  flask 
•nd  add  .''»00  mils  of  a  mixture  Of  1  volume  of  chloroform  and  2  volumes  of  ether.  Stop- 
per th<~  flask,  shake  it  well,  and  allow  it  to  stand  for  ten  minutes;  then  add  5  mils  of 
ammonia  water  and  shake  the  flask  vigorously  every  ten  minutes  during  two  hours. 
Now  add  40  mils  of  dist  illcd  water,  again  shake  t  he  flask  and  when  t  he  drug  has  set  tied 
decani    200  mils  of  the  solution,   representing  20  Gm.  of   Hyoscyamus,   and   proceed   as 

directed  under  Belladonna  l\'n<li.r,  page  1348  beginning  with  the  word"  Filter  "on  line 
six  of  the  Assay.  Before  titration  treat  the  residue  twice  with  5  mils  of  ether  and  evapo- 
rate' to  dryness  each  time. 

i   mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  28.92  milli- 
grammes of  the  total  alkaloids  of  Hyoscyamus. 

U.  S.  P.  Preparations. — Extractum  Hyoscyami;  Fruidextractum  Hyoscyami; 
Tiiid  ura  I  [yoscyami. 

N.  V.  Preparations. — PiruUe  Cathartics  Vegetabilea  (from  Extract);  Pilula?  Colo- 
cynthidii  el  Hyoscyami  (from  Extract);  Piluhc  Laxative  Post  Partum  (from 
Extract). 
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Hyoscyamus  contains  hyoscy amine,  C17H2303N,  hyoscine,  C17II21 
ON4,  hyoscypicrin,  C27HB2014,  chlorophyll,  mucilage,  extractive,  etc. 

Uses. — Hyoscyamus  is  narcotic,  hypnotic,  and  slightly  laxative. 
Dose,  four  grains  (0.25  Gm.). 


HYOSCYAMIN/E  HYDROBROMIDUM.   U.  S.     Hyoscyamine  Hydro- 
bromide 
[Hyoscyamin.   Hydrobr. — Hyoscyamine  Bromide] 

The  hydrobromide  [C17H2303N.HBr=  370.12]  of  hyoscyamine,  an 
alkaloid  obtained  from  hyoscyamus  and  other  plants  of  the  Solan- 
acece.    Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  is  made  by  dissolving  hyoscyamine  in  diluted 
hydrobromic  acid,  evaporating  and  crystallizing.  This  salt  is  some- 
what more  stable  than  the  sulphate  which  was  official  in  the  U.  S.  P. 
VIII,  but  not  included  in  the  U.  S.  P.  IX. 

Official  Description. — It  occurs  in  white,  prismatic  crystals.  It  is  deliquescent  on 
exposure  to  the  air.    It  dilates  the  pupil  of  the  eye. 

Odor,  Taste,  and  Reaction. — Without  odor.  Great  caution  must  be  observed  in  tasting 
it,  using  only  a  very  dilute  solution.  Its  aqueous  solution  (1  in  20)  is  neutral  to  litmus, 
and  is  strongly  lsevorotatory. 

Solubility. — One  Gm.  of  Hyoscyamine  Hydrobromide  dissolves  in  2.5  mils  of  alcohol, 
1.7  mils  of  chloroform,  and  in  2260  mils  of  ether  at  25°  C.  (77°  F.);  very  soluble  in 
T^fl,  tor 

Test  for  Identity.— It  melts  at  about  152°  C.  (305.6°  P.). 

Silver  nitrate  T.S.,  when  added  to  an  aqueous  solution  of  the  salt,  yields  a  yellowish- 
white  precipitate  which  is  insoluble  in  nitric  acid. 

Shake  2  mils  of  chloroform  with  1  mil  of  an  aqueous  solution  of  the  salt  (1  in  10)  to 
which  a  few  drops  of  chlorine  water  have  been  added ;  the  chloroform  assumes  a  brown- 
ish color. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Hyoscyamine  Hydrobromide. 

Add  about  0.01  Gm.  of  the  salt  to  5  drops  of  nitric  acid,  and  evaporate  to  dryness 
in  a  porcelain  dish;  the  residue  yields  a  violet  color  upon  the  addition  of  alcoholic  potas- 
sium hydroxide  T.S. 

Impurities  and  Tests  for  Impurities. — Atropine  and  Scopolamine. — Gold  chloride 
T.S.,  when  added  to  an  aqueous  solution  of  the  salt  (1  in  20),  yields  a  precipitate  which 
when  recrystallized  from  a  small  quantity  of  boiling  distilled  water,  acidulated  with 
hydrochloric  acid,  is    deposited  on  cooling  in  minute,    lustrous,  golden-yellow    scales. 

Most  Alkaloids. — Platinic  chloride  T.S.  does  not  form  a  precipitate  in  aqueous  solu- 
tions of  the  salt  (1  in  20). 

Carbonizable  Impurities. — About  0.05  Gm.  of  the  salt  dissolved  in  1  mil  of  sulphuric 
acid  gives  not  more  than  a  faint  yellow  color. 

Uses. — Hyoscyamine  hydrobromide  is  used  as  a  narcotic  and 
sedative.    The  dose  is  one  two-hundredth  of  a  grain  (0.0003  Gm.). 


STRAMONIUM.   V.  S.     Stramonium 

[Stramon. — Jamestown  Wbbd      Jimson  Weed) 

The  dried  leaves  of  Datura  Stramonium  Linne,  or  of  Datura  Tatula 
Linne  (Pam.  Sokmacea  ),  without  the  presence  or  admixture  of  more 
than  10  per  cent,  of  stems  or  other  foreign  matter,  and  yielding  not 
less  than  0.25  per  cent,  of  the  total  alkaloids  of  Stramonium. 

Official  Description. — Usually  much  wrinkled  and  either  loose  or  more  or  less  matted 
together;  laminie  when  entire  from  2  to  30  cm.  in  length,  having  petioles  from  0.5  to 
8  cm.  in  length;  inequilatcrally  ovate,  summits  acute  or  acuminate,  bases  unequal,  one 
side  extending  from  3  to  12  mm.  below  the  other,  margins  sinuate,  toothed  or  angled, 
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the  teeth  being  few,  acute  or  acuminate  and  with  rounded  sinuses;  frequently  with 
numerous  circular  perforations  which  may  have  become  rilled  with  cork;  upper  surfaces 
dark  green,  sparsely  hairy,  especially  upon  the  veins,  lower  surface  light  green.  Stems 
cylindrical,  usually  flattened,  attaining  a  length  of  30  cm.  and  a  diameter  of  7  mm.; 
longitudinally  wrinkled,  occasionally  with  1  or  more  deep  furrows,  light  greenish- 
brown  to  purplish-brown. 

Odor  and  Taste. — Odor  distinct,  heavy  and  narcotic;  taste  unpleasant,  nauseous. 

Tests  for  Identity  and  Purity. — The  powder  is  brownish-green;  upon  clearing  the 
fragments  with  hydrated  chloral  T.S.  and  examining  under  the  microscope,  it  shows 
numerous  elliptical  stomata,  about  0.025  mm.  in  length,  and  surrounded  usually  with 
3  neighboring  cells;  cells  of  the  mesophyll  containing  numerous  small  chloroplastids; 
calcium  oxalate  either  in  rosette  aggregates,  from  0.01  to  0.02  mm.  in  diameter,  or  in 
rod-like  crystals,  or  in  the  form  of  sphenoidal  micro-crystals;  non-glandular  hairs  few, 
characteristic,  2-  to  4-celled,  attaining  a  length  of  0.5  mm.,  the  basal  cell  about  0.04 
mm.  in  width,  some  of  the  cells  more  or  less  collapsed,  the  outer  walls  numerous,  slight, 
centrifugal  projections;  glandular  hairs  few,  with  1-  to  2-celled  stalks  and  usually  2- to 
4-celled,  glandular  heads;  tracheae  annular  or  spiral,  fragments  of  the  tracheal  wall 
frequently  detached.  Stem  fragments  show  large  annular  or  spiral  tracheae  which  occa- 
sionally are  thickened,  with  simple  or  bordered  pores  and  associated  with  wood  paren- 
chyma; fragments  with  long,  narrow  unequally  thickened  collenchymatous  cells;  paren- 
chyma with  sphenoidal  micro-crystals;  wood-fibers  occasional;  bast-fibers  absent. 

Stramonium  yields  not  more  than  20  per  cent,  of  ash. 

Assay. — Proceed  as  directed  under  Bclladonnce  Radix,  page  1348,  using  15  Gm.  of 
Stramonium,  in  No.  00  powder,  increasing  the  amount  of  water  to  be  added  after  macer- 
ation to  25  mils,  and,  before  titration,  treating  the  final  residue  twice  with  5  mils  of 
ether,  evaporating  to  dryness  each  time. 

Each  mil  of  tenth-normal  sulphuric  acid  consumed  corresponds  to  28.92  milligrammes 
of  the  total  alkaloids  of  Stramonium. 

U.  S.  P.  Preparations. — Extractum  Stramonii  (Pilular  and  Powdered);  Tinctura 
Stramonii;  Unguent um  Stramonii  (from  Pilular  Extract). 
N.  F.  Preparation. — Fluidextractum  Stramonii. 

Stramonium  contains  hyoscyamine,  hyoscine,  and  atropine;  the 
mixed  alkaloids  were  formerly  called  daturine.  The  leaves  contain 
albumin,  mucilage,  malic  acid,  and  potassium  nitrate.  In  the  seeds, 
which  are  no  longer  official,  there  is  found  about  25  per  cent,  of 
fixed  oil,  with  resins,  mucilage,  etc. 

Uses. — Stramonium  is  narcotic  and  poisonous.  Dose,  one  to  three 
grains  (0.065  to  0.2  Gm.). 


PILOCARPUS.  U.S.     Pilocarpus 
[Pilocarp. — Jaborandi] 

The  dried  leaflets  of  Pilocarpus  Jaborandi  Holmes,  known  in  com- 
merce as  Pernambuco  Jaborandi,  or  of  Pilocarpus  microphallus 
Stapf,  known  in  commerce  as  Maranham  Jaborandi  (Fam.  J\ulacc<r), 
without  the  presence  or  admixture  of  more  than  5  per  cent,  of  the 
stalks  bearing  the  leaflets  and  stems  of  the  same  plant,  or  other  mat- 
ter, and  yielding  not  less  than  0.6  per  cent,  of  the  alkaloids  of 
Pilocarpus. 

Official  Description. — Pernambuco  Jaborandi. — Leaflets  when  entire,  oval,  oblone, 
or  elliptical,  from  4  to  10.5  cm.  in  length  and  from  2  to  i  cm.  in  breadth  and  with  short, 
^t.iut  petiolules;  summits  more  or  less  rounded  or  acute  and  emarginate;  liases  rounded 
or  acute  and  mostly  unequal;  margins  entire  and  narrowly  re  volute;  very  smooth, 
shiny,  ootiaceous  i\n<\  glandular-punctate;  upper  surfaces  grayish  to  brownish-green, 
midrib*  mostly  depressed,  under  surfaces  yellowish-  or  greenish-brown  and  slightly 
pubescenl  on  the  prominenl  midvein. 

Official  Description.  —Maranham  .lahorandl.  —Leaflets  rhomboidally  oval  to  obovate 
or  elliptical,   from    1  ..",  to  5  cm.  in  length  and  from  1  to  3  cm.  in  breadth,  the  lateral  ones 

nearly  sessile,  the  terminal  ones  on  margined  petiolules,  from  0.6  to  L.5  cm.  In  length;  of 

a  Dearly  uniform  grayish    or   yellowish-green   color,  rather  thin  bul  Otherwise  resembling 

Pernamliuco  Jaborandi. 

Odor  and  Taste.  -Peculiarly  aromatic  when  crushed;  taste  bitterish,  hocoming  some- 
what pungent  rind  having  a  sialaRogue  affect. 
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Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Pilocarpus 
show  the  upper  epidermal  cells  with  a  yellowish  layer  of  cutin  from  0.006  to  0.01  Dim.  in 
thickness ;  palisade  cells,  1  to  3 rows  deep,  being  filled  with  chloroplastids;  among  the  pali- 
sade cells  occur  large,  nearly  circular,  oil-secretion  reservoirs  from  0.08  to  0.15  nun.  in 
diameter;  the  dorsal  pneumatic  layer,  from  10  to  20  rows  in  depth,  the  cells  occasionally 
containing  rosette  aggregates  of  calcium  oxalate  from  0.01  to  0.025  mm.  in  diameter; 
distributed  in  the  center  of  the  leaf  are  the  collateral  fibro-vascular  bundles,  each  sur- 
rounded by  a  more  or  less  interrupted  circle  of  several  rows  of  thick-walled,  slightly 
lignified  bast-fibers;  tracheae  associated  with  strongly  lignified  wood-fibers;  among  the 
cells  of  the  lower  epidermis  occur  numerous  stomata.  On  surface  view  the  stomata 
are  broadly  elliptical,  from  0.025  to  0.04  mm.  in  length,  being  uniformly  smaller  in 
Maranham  Jaborandi.  Upon  both  surfaces  of  Pernambuco  Jaborandi  occur  a  number 
of  non-glandular,  one-celled  hairs,  more  or  less  bent  or  curved,  from  0.08  to  0.5  mm. 
in  length,  thick-walled  and  with  numerous  slight,  centrifugal  projections. 

The  powder  is  dark  green  or  greenish-brown;  epidermal  cells  on  surface  view  5-  or 
6-sided;  stomata  broadly  elliptical,  from  0.02  to  0.04  mm.  in  length,  usually  with  four 
neighboring  cells;  fragments  of  fibro-vascular  bundles  showing  tracheae  with  simple 
or  bordered  pores  or  spiral  thickenings,  associated  with  thick-walled  and  strongly  lig- 
nified wood-fibers;  bast-fibers  few,  walls  thick  and  only  slightly  lignified;  calcium  oxalate 
in  rosette  aggregates,  from  0.01  to  0.025  mm.  in  diameter;  fragments  of  lamina;  showing 
large  oil-secretion  reservoirs  and  usually  containing  one  or  more  globules  of  oil;  non- 
glandular  hairs  having  thick  walls,  usually  more  or  less  broken,  are  occasionally  found. 

Pilocarpus  yields  not  more  than  7  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Pilocarpus  in  No.  60  powder,  into  a  250-mil  flask,  add 
150  mils  of  chloroform  and  proceed  as  directed  under  Belladonna  Radix,  page  1348,  second 
line  of  the  assay,  beginning  with  the  word  "Stopper,"  and  decreasing  the  amount  of 
water  to  be  added  after  maceration  to  5  mils.  The  100  mils  of  chloroform  solution 
must  be  drawn  off  from  the  bottom  of  the  flask,  and  dissolve  the  alkaloids  from  the 
residue  in  8  mils  of  tenth-normal  sulphuric  acid  V.S. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  corresponds  to  20.8  milligrammes  of 
the  alkaloids  of  Pilocarpus. 

U.  S.  P.  Preparation. — Fluidextractum  Pilocarpi. 

Pilocarpus  contains  pilocarpine,  C^H^C^N,,,  and  isopilocarpine. 
Jaborine,  which  was  believed  to  be  a  definite  principle,  has  been 
shown  to  be  a  mixture  of  other  alkaloids.  It  also  contains  a  colorless, 
viscid  oil.     The  leaves  are  coriaceous  and  difficult  to  powder. 

Uses. — It  is  used  as  a  diaphoretic  and  sialagogue.  Dose,  thirty 
grains  (2  Gm.). 

PILOCARPIN/E  HYDROCHLORIDUM.  U.S.      Pilocarpine   Hydrochloride 
[Pilocarpin.   Hydrochl. — Pilocarpine  Chloride] 

The  hydrochloride  [C11II100„N2.HC1  =  244.62]  of  an  alkaloid  ob- 
tained from  pilocarpus.  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

Preparation. — Pilocarpine  is  added  to  diluted  hydrochloric  acid 
until  it  is  neutralized,  and  the  solution  is  then  concentrated  and  crys- 
tallized. 

Official  Description. — It  occurs  in  colorless,  translucent  crystals;  hygroscopic  on 
exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  faintly  bitter  taste.  Its  aqueous 
solution   (1   in  20)  is  neutral  or  at  most   only  slightly  acid  to  litmus. 

Solubility. — One  Gm.  of  Pilocarpine  Hydrochloride  dissolves  in  0.3  mil  of  water,  3 
mils  of  alcohol,  and  in  366  mils  of  chloroform  at  25°  C.  (77°  F.) ;  also  in  1.5  mils  of 
alcohol   at  60°  ('.    (140°   P.);  insoluble  in  ether. 

Tests  for  Identity.- -When  dried  to  constant  weight  at  100°  C.  (212°  P.),  it  melts 
between  105°  and   198°  C.  (383°  and  388.4°  F.). 

Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt  a  white  precipitate, 
■insoluble  in  nitric  acid. 

No  weighable  ash   remains  on  incinerating  0.1    Gm.  of    Pilocarpine   Hydrochloride. 

Impurities  and  Tests  for  Impurities. — Other  Alkaloids. — Dissolve  0.01  to  0.02  Gm. 
of  Pilocarpine  Hydrochloride  in  2  mils  of  distilled  water  in  a  test  tube,  add  2  mils  of 
a  slightly  acid  solution  of  hydrogen  dioxide,  and  then  cover  the  mixture  with  a  small 
layer  of  benzene.     Now  add  3  or  4  drops  of  a  solution  of  potassium  dichromate  (1  in 
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300)  and  shake  the  mixture  gently;  the  benzene  layer  acquires  a  violet  color,  while  the 
aqueous  layer  remains  yellow.  (If  more  than  0.02  Gm.  of  the  salt  is  used,  the  benzene 
turns  blue,  and  the  reaction  is  no  longer  characteristic.) 

Readily  Carbonizable  Impurities. — A  solution  of  about  0.1  Gm.  of  the  salt  in  2  mils 
of  sulphuric   acid   is   colorless   or  at  most  only  faintly  yellow. 

Various  Foreign  Alkaloids. — The  addition  of  ammonia  water  or  potassium  dichro- 
mate  T.S.  to  10  mils  of  an  aqueous  solution  of  the  salt  (1  in  100)  produces  no  turbidity. 

Uses. — Pilocarpine  hydrochloride  is  a  diaphoretic  and  sialogogue, 
and  is  often  used  hypodermically.  Dose,  by  mouth,  one-sixth  of  a 
grain  (0.01  Gm.)  ;  hypodermically,  one-twelfth  grain  (0.005  Gm.). 


PILOCARPIN/E  NITRAS.  U.  S.     Pilocarpine  Nitrate 
[Pilocarpin.   Nit.] 

The  nitrate  [C11H1602N2.HN08  =  271.17]  of  an  alkaloid  obtained 
from  pilocarpus.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Preparation. — Pilocarpine  nitrate  is  made  by  adding  pilocarpine 
to  diluted  nitric  acid  until  neutralized,  evaporating  and  crystallizing. 

Official  Description. — It  occurs  in  shining  crystals;  permanent  in  the  air. 

Odor. — Odorless. 

Solubility. — One  Gm.  of  Pilocarpine  Nitrate  dissolves  in  4  mils  of  water  and  in  75 
mils  of  alcohol  at  25°  C.  (77°  F.) ;  also  in  21  mils  of  alcohol  at  60°  C.  (140°  F.);  insolu- 
ble in  chloroform  or  ether. 

Tests  for  Identity.— It  melts  between  170°  and  173°  C.  (338°  and  343.4°  F.). 

Carefully  pour  an  aqueous  solution  of  the  salt,  mixed  with  an  equal  volume  of  ferrous 
sulphate  T.S.,  over  sulphuric  acid  without  shaking;  a  brown  ring  appears  at  tho 
juncture  of  the  two  layers. 

Impurities  and  Tests  for  Impurities. — Chloride. — The'  addition  of  a  few  drops  of 
silver  nitrate  T.S.  to  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  20),  acidulated 
with  nitric  acid,  produces  not  more  than  an  opalescence. 

In  other  respects  the  salt  responds  to  the  tests  for  identity  and  purity  under  Pilo- 
carpines Hydrochloridum. 

Uses. — Pilocarpine  nitrate  is  used  as  a  diaphoretic  and  sialogogue. 
The  dose  is  the  same  as  for  the  hydrochloride. 


COLCHICI   CORMUS.  U.S.     Colchicum   Corm 
[Colch.  Corm. — Colchicum  Root] 

Tho  dried  corm  of  Colchicum,  auUnnrwle  Linne  (Fain.  Liliacece), 
yielding  not  less  than  0.35  per  cent,  of  colchicine. 

Official  Description. — Usually  in  reniform,  transverse  or  in  ovate,  longitudinal 
slices;  from  2  to  5  mm.  in  thickness;  flat  surfaces  whitish,  slightly  roughened,  and  of 
a  crystalline  appearance  under  the  hand  lens;  epidermis  thin,  light  brown  and  finely 
wrinkled;  fracture  short  and  mealy. 

Odor  and  Taste. — odor  Blight;  taste  bitter  and  somewhat  acrid. 

Tests  for  Identity  and  Purity. — The  powder  is  li^ht  brown  or  grayish-brown;  starch 
grains  numerous,  single  or  2-  to  6-oompound,  the  individual  grains  varying  from  spheri- 
cal or  ovoid     to  polygonfil,  ;md  marked  with  a  triangular  or  Star-shaped,    central    cleft 

from  0.003  to  0.03  mm.  in  diameter:  trachea  few  ana  with  spiral  or  scalariform  thick- 
enings;  occasional  Fragments  of  epidermal  cells  with  thin,  reddish-brown  walls. 

Colchicum  Conn  yields  not  more  than  r>  per  cent,  of  ash. 

Assay.— Proceed  as  directed  under  Colchtci  Semen,  using  15  Gm.  of  Colchicum  Conn. 

U.  S.  P.  Preparation. — Extractum  ColchicJ  Conni. 

N.  F.  Preparations. — Fluidextractum  Colchid  Cornii;  Vinum  Oolohici  Cormi. 

Uses. —  For  uses  sec  Colchicum  Seed. 
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COLCHICI  SEMEN.  U.S.     Colchicum  Seed 
[Colch.  Sem. — Colchici  Semen  P.  I. J 

The  dried  seeds  of  Colchicum  autumnule  Linne  (Fam.  Liliacece), 
yielding  not  less  than  0.45  per  cent,  of  colchicine. 

Official  Description. — Ovoid  or  irregularly  globular,  more  or  less  pointed  at  the 
hilum;  from  2  to  3  mm.  in  diameter;  when  fresh,  several  seeds  cohering;  externally 
dark  brown,  finely  pitted;  tough  and  of  almost  bony  hardness;  internally  whitish  or 
light  brown. 

Odor  and  Taste. — Nearly  inodorous;  taste  bitter  and  somewhat  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Col- 
chicum Seed  show  a  seed-coat  of  a  few  more  or  less  collapsed  cells  with  thin  reddish- 
brown  walls;  an  endosperm,  making  up  most  of  the  seed,  consisting  of  cells  with  rather 
thick,  porous  walls,  the  lamina  containing  oil  globules  and  aleurone  grains,  the  latter 
being  from  0.003  to  0.015  mm.  in  diameter;  a  small  embryo,  the  beaked  portion,  or 
caruncle,  containing  numerous,  somewhat  ovoid,  ellipsoidal  or  polygonal  starch  grains, 
from  0.005  to  0.016  mm.  in  diameter. 

Colchicum  Seed  yields  not  more  than  8  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Colchicum  Seed,  in  No.  60  powder,  into  a  500-mil 
flask,  and  add  10  mils  of  solution  of  lead  subacetate  and  290  mils  of  distilled  water. 
Weigh  the  flask  and  contents,  and  digest  the  mixture  at  from  60°  to  70°  C.  (140°  to 
158°  F.)  for  three  hours,  with  occasional  agitation.  Cool,  add  distilled  water  to  restore  the 
original  weight  and  filter  off  200  mils.  Add  0.75  Gm.  of  sodium  phosphate  to  the  clear 
nitrate,  shake  the  mixture  frequently  during  half  an  hour,  and  filter  off  100  mils  repre- 
senting 5  Gm.  of  Colchicum  Seed.  Shakeout  the  alkaloid  from  the  filtrate  with  chloro- 
form until  completely  extracted,  as  shown  by  testing  with  iodine  T.S.  (in  place  of 
the  usual  mercuric  potassium  iodide  T.S.),  and  evaporate  the  chloroform  solution; 
add  about  1  mil  of  alcohol  and  again  evaporate.  Repeat  this  operation  once  more  and 
dry  the  residue  to  constant  weight  at  100°  C.  (212°  F.).  To  this  weighed  residue  con- 
tained in  a  flask  add  5  mils  of  tenth-normal  sulphuric  acid  V.S.  and  5  mils  of  distilled 
water  and  heat  the  mixture  for  ten  minutes  at  70°  C.  (158°  F.).  Now  filter  the  liquid 
through  a  pledget  of  purified  cotton,  wash  the  flask  and  cotton  with  distilled  water, 
reject  the  filtrate  and  washings  and  remove  as  much  of  the  water  from  the  cotton  as 
possible.  Dissolve  any  insoluble  residue  that  may  remain  on  the  cotton  by  washing  it 
first  with  a  little  alcohol  and  then  with  ether;  collect  the  alcohol-ether  washings  in  the 
flask,  evaporate,  and  dry  the  residue  to  constant  weight  at  100°  C.  (212°  F.).  Deduct 
this  weight  from  the  weight  of  the  residue  previously  obtained.  The  difference  \\ill 
be  the  weight  of  colchicine  obtained  from  5  Gm.  of  Colchicum  Seed  (see  Proximate 
Assays,  Chapter  LXII). 

U.  S.  P.  Preparations. — Fluidextractum  Colchici  Seminis;  Tinctura  Colchici 
Seminis. 

N.  F.  Preparation. — Vinum  Colchici  Seminis  (from  Fluidextract). 

The  alkaloid  colchicine,  C22Hir,06N,  is  found  in  both  the  corm  and 
seed  of  colchicum.  It  is  the  active  principle.  There  are  present  in 
the  corm,  starch,  gum,  fat,  sugar,  resin,  etc.  In  the  seed,  a  fixed  oil 
is  found  in  addition  to  the  other  principles.  The  toughness  of  the 
seeds  is  due  to  their  composition  and  structure,  being  composed 
chiefly  of  horny  albumin  made  up  of  cells  having  very  thick  walls 
and  surrounded  by  a  closely  adherent  testa.  The  seeds  may  be  ex- 
hausted of  their  active  principle  by  digesting  them  in  hot  alcohol 
without  bruising  or  powdering  them. 

Uses. — Colchicum  is  used  in  gout  and  rheumatism.  Dose,  of  the 
seeds,  three  grains  (0.2  Gm.)  ;  of  the  corm,  four  grains  (0.25  Gm.). 


COLCHICINA.  U.S.     Colchicine 

An  alkaloid  [C22H250,N  =  399.21]  obtained  from  colchicum.    Pre- 
serve it  in  well-closed  containers,  protected  from  light. 

Preparation. — Colchicine  may  be  made  by  percolating  colchicnm 

with  alcohol,  evaporating  the  percolate,  diluting  with  water,  Bltering, 

precipitating  the  coloring  matter  with  lead  subacetate,  treating  the 
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liquid  with  sodium  phosphate  to  separate  lead  compounds,  and  pre- 
cipitating the  colchicine  with  tannic  acid ;  the  tannate  is  then  digested 
with  lead  oxide,  dried,  and  the  colchicine  dissolved  out  with  alcohol. 

Official  Description. — It  occurs  in  pale  yellow,  amorphous  scales,  or  as  a  pale  yellow 
amorphous  powder,  turning  darker  on  exposure  to  light. 

Odor,  Taste  I  and  Reaction. — Odorless  or  nearly  so.  Great  caution  must  be  used  in 
tasting  it,  and  then  only  in  very  dilute  solutions.  Its  aqueous  solution  (1  in  30)  is  neutral 
to  litmus,  and  is  la?vorotatory. 

Solubility. — One  Gm.  of  Colchicine  dissolves  in  22  mils  of  water,  220  mils  of  ether 
and  in  100  mils  of  benzene  at  25°  C.  (77°  F.);  also  in  21  mils  of  water  at  80°  C.  (176°  F); 
freely  soluble  in  alcohol  or  chloroform;  insoluble  in  petroleum  henzin. 

Tests  for  Identity. — An  aqueous  solution  is  of  a  yellow  color,  which  is  intensified  by 
the  addition  of  mineral  acids. 

It  melts  between  142°  and  146°  C.  (287.6°  and  294.8°  F.). 

Stir  about  0.001  Gm.  of  Colchicine  with  a  few  drops  of  sulphuric  acid;  a  lemon-yellow 
color  is  produced,  which,  on  the  addition  of  a  drop  of  nitric  acid,  changes  to  greenish- 
blue,  then  to  red  and  finally  to  yellow.  On  adding  an  excess  of  potassium  hydroxide 
T.S.,  the  color  is  changed  to  red. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Colchicine. 

Impurities  and  Tests  for  Impurities. — Colchicine. — The  addition  of  2  drops  of  ferric 
chloride  T.S.  to  5  mils  of  an  aqueous  solution  of  Colchicine  (1  in  100)  produces  no  color, 
but,  on  heating,  a  brownish-red  color  is  developed,  which  changes  to  brownish- black; 
1  drop  of  ferric  chloride  T.S.  added  to  1  mil  of  an  alcoholic  solution  of  Colchicine  (1  in 
20)   produces  a  garnet-red  color  at  once. 

Chloroform. — Heat  a  mixture  of  about  0.01  Gm.  of  Colchicine,  2  mils  of  potassium 
hydroxide  T.S.,  and  1  drop  of  aniline;  no  odor  of  phenylisocyanide  develops. 

Uses. — Colchicine  is  used  in  the  treatment  of  gout  and  rheumatism. 
Dose,  one  hundred  and  twentieth  of  a  grain  (0.0005  Gm.). 


VERATRUM  VIRIDE.  U.  S.     Veratrum  Viride 
[Verat.   Vir. — Green  Hellebore     American  Hellebore] 

The  dried  rhizome  and  roots  of  Veratrum  viride  Aiton  (Fam. 
Liliacece),  without  the  presence  or  admixture  of  more  than  5  per 
cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Rhizome  upright,  obconical,  usually  cut  longitudinally  into 
2  to  4  pieces,  from  2  to  7  cm.  in  length  and  from  1.5  to  3  cm.  in  diameter,  externally 
light  brown  to  dark  brown  or  brownish-black,  frequently  bearing  at  the  summit  numer- 
ous, closely  arranged,  thin  leaf-bases,  otherwise  rough  and  wrinkled,  somewhat  annu- 
late from  scars  of  bud-scales  and  bearing  in  the  outer  portion  numerous  roots,  the  lower 
part  more  or  less  decayed;  fracture  hard  and  horny;  internally  yellowish  or  grayish- 
white,  marked  with  numerous,  irregular  fibro-vascular  bundles. 

Odor  and  Taste. — Inodorous  but  sternutatory;  taste  bitter  and  acrid. 

Roots  nearly  cylindrical,  from  3  to  8  em.  in  length  and  from  1  to  3  mm.  in  diameter, 
externally  light  brown  to  yellowish-brown,  deeply  transversely  wrinkled ; fracture  short, 
bark  whitish,  very  thick,  enclosing  a  porous  central  cylinder. 

Tests  for  Identity  and  Purity. — The  powder  is  grayish-brown  to  dark  brown,  strongly 
Bternutatory;  under  tin'   microscope  it    exhibits  numerous  starch  grains  from  0.003  to 

0.02  mm.  in  diameter,  spherical  <>r  ellipsoidal,  single  or  2-  to  3-compound,  the  individ- 
ual  grains   beiriK  often   swollen   or   otherwise   more   or   less   altered;   Calcium    oxalate   in 

rhaphides,  from  0.015  to  0.15  mm.  in  length;  fragments  with  trachea),  the  walls  being 
more  or  less  strongly  lignified  and  marked  with  sealariform  or  reticulate  thickenings, 
frequently  containing  a  lemon-yellow  substance  and  associated  with  narrow,  slightly 
ligmfied,  porous,  sclerenchymatous  fibers;  reddish-brown  or  brownish-Mack  cork  frag- 
ments occasional. 

U.  S.  P.  Preparations. — -Fluidextractuni  Veratri  Yhidis;  Tinctura  Veratri  Yiridis. 

The  r.  s.  P.  VIII  included  under  the  mime  of  Veratrum  both 
Veratrum  album  and  Veratrum  viride,  but,  as  the  two  drugs  do  not 
possess  identical  therapeutic  value,  the  U.  .S.  P.  IX  recognizes  only 
the  latter  as  official. 
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Veratrum  viride  contains  the  alkaloids  jervine,  pseudojcrvine, 
rubijervine,  protoveratrine,  and  protoveratridine.  The  most  active 
of  these  appears  to  be  protoveratrine,  which  is  very  poisonous  and 
sternutatory.  It  also  contains  a  bitter  glucoside  veratramarin  and 
jervic  acid,  and  it  is  claimed  that  cevadine  is  present  in  veratrum 
viride  but  not  m  veratrum  album,  while  the  other  constituents  are 
present  in  both.  It  was  supposed  for  many  years  to  owe  its  activity 
to  veratrine.  There  are  also  present  resins,  starch,  coloring  mat- 
ter, etc. 

Uses. — It  is  a  cardiac  sedative,  poisonous,  with  emetic  and  dia- 
phoretic properties.     Dose,  one  to  two  grains  (0.065  to  0.13  Gm.). 


VERATRINA.  U.S.     Veratrine 
[Veratrin. — Veratria] 

A  mixture  of  alkaloids  obtained  from  the  seed  of  Asagraa  of- 
ficinalis (Chamisso  and  Schlechtendal)  Lindley  (Fam.  Liliacece). 
Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — The  seeds  are  exhausted  with  alcohol,  and  the  alco- 
hol recovered  by  distillation.  The  residuary  liquid  contains  vera- 
trine in  its  natural  combination  with  veratric  acid;  this  is  diluted 
with  water  (which  precipitates  the  resins)  and  filtered;  potassium 
hydroxide  or  ammonia  is  added  to  the  filtrate,  when  veratrine  is  pre- 
cipitated.   It  is  then  redissolved,  decolorized,  and  reprecipitated. 

Official  Description. — It  is  a  white,   or  grayish-white,   amorphous  powder.     It  is 

slightly  hygroscopic. 

Odor,  Taste,  and  Reaction. — Odorless,  but  causing  intense  irritation  and  sneezing 
when  even  a  minute  quantity  reaches  the  nasal  mucous  membrane.  Great  caution 
must  be  used  in  tasting  it.    Its  alcoholic  solution  is  alkaline  to  moistened  litmus  paper. 

Solubility. — One  Gm.  of  Veratrine  dissolves  in  17G0  mils  of  water,  2.8  mils  of  alcohol, 
0.7  mil  of  chloroform,  and  in  4.2  mils  of  ether  at  25°  C.  (77°  F.) ;  also  in  1345  mils  of 
water  at  80°  C  (17G°  F.);  insoluble  in  petroleum  benzin. 

Tests  for  Identity. — Triturate  about  0.05  Gm.  of  Veratrine  with  2  mils  of  sulphuric 
acid  in  a  glass  mortar;  the  yellow  or  orange-red  solution  exhibits  by  reflected  light  a 
greenish  fluorescence,  which  becomes  more  intense  upon  the  addition  of  an  equal  vol- 
ume of  sulphuric  acid.    Upon  standing,  the  solution  gradually  assumes  a  deep  red  color. 

Sulphuric  acid,  when  heated  with  Veratrine,  gives  a  cherry-red  color.  Sulphuric 
acid  added  to  a  mixture  of  one  part  of  Veratrine  and  six  parts  of  sugar  produces  a  green 
color,  which  changes  to  blue,  and  finally  the  mixture  becomes  colorless. 

No  weighable  ash  remains  on  incinerating  0.1  Gm.  of  Veratrine. 

Impurities  and  Test  for  Impurities. — Various  Foreign  Alkaloids. — An  alcoholic 
solution  of  Veratrine  (1  in  20)  remains  clear  after  the  addition  of  platinic  chloride  T.S. 

N.  F.  Preparations. — Oleatum  Veratrinae;  Unguentum  Veratrins. 

Uses. — Veratrine  is  used  externally,  in  neuralgia,  rheumatism,  etc. 
It  is  sternutatory  and  very  poisonous. 


SANGUINARIA.   U.S.     Sanguinaria 
[Sanguin. — Blood  Root] 

The  dried  rhizome  and  roots  of  Sanguinaria  canadensis  Linne 
(Fam.  Papavcracece) . 

Official  Description. — Of  horizontal   growth,   occasionally  branching,   more  or  less 
cylindrical,  somewhat  flattened,  from  2  to  7  cm.  in  length,  and  from  5  to  15  mm.  in 
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diameter;  externally  dark  brown,  slightly  annulate,  with  a  few  stem  scars  on  the  upper 
surface  and  numerous  more  or  less  broken  filiform  roots  and  root  scars  on  the  lower 
surface;  fracture  short  and  somewhat  waxy,  brownish-red,  occasionally  yellowish- 
white,  with  numerous  small,  circular,  yellowish  fibro-vascular  bundles  within  about 
1  mm.  of  the  epidermis,  pith  very  large. 

Odor  and  Taste. — Odor  slight;  taste  persistently  acrid  and  bitter. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
rhizome  of  Sanguinaria  show  an  outer  layer  of  a  single  row  of  thin-walled  epidermal  cells; 
a  cortex  of  from  10  to  15  rows  of  thin-wallcd  parenchyma  cells  containing  numerous 
starch  grains,  or  a  small  amount  of  a  fixed  oil;  a  zone  of  cambium,  most  of  which  is  inter- 
fascicular; a  narrow  circular  zone  of  small  collateral  fibro-vascular  bundles,  separated 
from  each  other  by  parenchyma;  pith  large,  consisting  of  starch-bearing  parenchyma 
cells;  latex  cells  containing  a  red  or  orange-colored  secretion,  either  isolated  or  connected 
into  irregular  chains  and  distributed  among  the  parenchymatous  cells  of  the  middle 
bark  and  pith;  sections  treated  with  gylcerin  show  in  the  secretion  cells,  after  twenty- 
four  hours,  spheroidal  aggregates  of  crystals  which  strongly  polarize  light. 

The  powder  is  brownish-red,  sternutatory;  when  examined  under  the  microscope  it 
exhibits  numerous  starch  grains,  from  0.003  to  0.02  mm.  in  diameter,  being  mostly 
single,  seldom  2-  to  3-compound,  the  individual  grains  nearly  spherical  or  ovoid,  some- 
times more  or  less  plano-convex,  somewhat  resembling  those  of  wheat  starch  in  out- 
line but  polarizing  light  more  strongly;  numerous  fragments  of  short  latex  cells  with 
reddish-brown  resinous  masses;  tracheal  fragments  few,  having  numerous  slit-like  pores. 

U.  S.  P.  Preparation. — Tinctura  Sanguinarise. 

N.  F.  Preparations. — Fluidextractum  Sanguinaria;;  Syrupus  Pini  Strobi  Composi- 
tus;  Syrupus  Pini  Strobi  Compositus  cum  Morphina;  Syrupus  Sanguinarise. 

Sanguinaria  contains  sanguinarine,  C20II15O4N  -|-  H20,  a  colorless 
alkaloid,  which  yields  bright  red  salts.  Other  alkaloids  are  pres- 
ent, chelerythrine,  fumarine,  and  homochelidonine.  It  also  contains 
malic  and  citric  acids,  starch,  resins,  coloring  matter,  etc.  The  liquid 
preparations  invariably  deposit  a  reddish  precipitate  upon  the  sides 
of  the  bottle. 

Uses. — It  is  alterative,  sternutatory,  stimulant,  and  emetic.  The 
dose  is  two  to  ten  grains  (0.13  to  0.65  Gm.). 

STAPHISAGRIA.  U.S.     Staphisagria 
[Staphisag. — Stavesacre] 

The  ripe  seeds  of  Delphinium  Staphisagria.  Linne  (Fam.  Ranun- 
ctdacece),  without  the  presence  or  admixture  of  more  than  2  per  cent, 
of  foreign  vegetable  matter. 

Official  Description. — Irregularly  triangular,  flattened,  or  somewhat  tetrahedral,  one 
side  being  convex,  from  4  to  7  mm.  in  length  and  from  3  to  6  mm.  in  breadth;  externally 
dark  brown,  becoming  lighter  with  age,  and  coarsely  reticulate;  easily  cut,  showing  a 
somewhat  light  brown,  oily  endosperm,  enclosing  a  small  embryo  at  the  pointed  end. 

Odor  and  Taste. — Odor  slight,  disagreeable;  taste  intensely  bitter  and  acrid. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  Staphisa- 
gria show  an  outer  layer  of  nearly  tabular,  thick-walled,  non-lignified  cells,  some  being 
extended  centrifugally,  and  forming  the  reticulations  of  the  seed-coat;  2  or  3  rows 
of  parenchyma  cells  with  more  or  less  irregular  thin  walls;  a  thin  layer  of  very  small 
thick-walled  cells  with  numerous,  lattice-like  or  reticulate  pores;  endosperm  large, 
composed  of  polygonal  cells  enclosing  small  aleurone  grains  and  fixed  oil,  the  latter  form- 
ing in  large  globules  on  the  addition  of  hydrated  chloral  T.S. 

U.  S.  P.  Preparation. — Fluidextractum  Staphisagria^. 

Staphisagria  contains  three  alkaloids,  ddphininc,  C31II40O7N,  del- 
phisinc,  and  dclphinoidine.  Staphisagrwe,  staphisagroine,  and  caU 
citrapine  are  also  present,  with  fixed  oil,  protein  compounds,  muci- 
lage, etc.  The  alkaloids  are  soluble  in  chloroform,  fixed  oils,  alco- 
hol, and  ether,  and  as  oleoresin  made  with  petroleum  benzin  is  a  good 
preparal  ion. 

Uses. — It  is  used  principally  externally,  for  killing  body  vermin, 
and  is  very  poisonous.    Dose,  one  grain  (0.065  Gm.). 
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ACONITUM.  U.S.     Aconite 
[Aconit. — Monkshood    Aconite  Root    Aconiti  tuber  P.  I.] 

The  dried  tuberous  roots  of  Aconitum  Napellus  Lirme  (Fam.  Ra- 
nunculacece) ,  without  the  presence  or  admixture  of  more  than  5 
per  cent,  of  stems  or  other  foreign  matter,  and  yielding  not  less  than 
0.5  per  cent,  of  the  ether-soluble  alkaloids  of  Aconite.  If  made  into 
a  fluidextract  and  assayed  biologically  the  minimum,  lethal  dose  should 
not  be  greater  than  0.00004  mil  for  each  gramme  of  body  weight  of 
guinea-pig. 

Official  Description. — More  or  less  conical  or  fusiform,  from  4  to  10  cm.  in  length 
and  from  1  to  2  cm.  in  diameter  at  the  crown;  externally  dark  brown  or  grayish-brown, 
smooth  or  longitudinally  wrinkled,  the  upper  end  with  a  bud,  remains  of  bud-scales 
or  stem  scars,  the  other  portions  with  numerous  root  scars  or  short  rootlets;  fracture 
short,  horny  or  somewhat  mealy;  internally,  bark  light  or  dark  brown  1  to  2  mm.  in 
thickness,  cambium  zone  usually  5-  to  8-angled,  with  a  small  fibro-vascular  bundle  in 
each  angle,  pith  whitish  or  light  brown,  from  2  to  7  mm.  in  diameter. 

Odor  and  Taste. — Odor  very  slight;  taste  sweetish,  soon  becoming  acrid  and  devel- 
oping a  tingling  sensation,  followed  by  numbness. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections,  made 
near  the  middle  of  the  tuberous  root  of  Aconite,  show  an  outer  layer  consisting  of  one 
or  more  rows  of  cells  with  blackish-brown  walls;  a  primary  cortex  of  8  to  15  rows  of 
parenchymatous  cells  and  interspersed  with  characteristic  stone  cells,  which  occur 
either  singly  or  in  small  groups;  a  more  or  less  modified  endodermis;  a  secondary  cortex, 
consisting  chiefly  of  starch-bearing  parenchyma  and  interspersed  with  a  few  small  fibro- 
vascular  bundles;  a  more  or  less  star-shaped  and  characteristic  cambium  with  from 
6  to  12  collateral  fibro-vascular  bundles;  and  a  pith  composed  of  large,  starch-bearing 
parenchyma  cells. 

The  powder  is  grayish-brown;  starch  grains  numerous,  spherical,  somewhat  plano- 
convex, single  or  2-  to  5-compound,  the  individual  grains  from  0.003  to  0.015  mm.  in 
diameter  and  frequently  with  a  central  cleft;  tracheae  mostly  with  slit-like,  simple  pores, 
sometimes  with  spiral  or  reticulate  thickenings  or  with  bordered  pores;  stone  cells  single, 
tabular,  irregular  in  shape  or  elongated  to  fibers,  from  0.1  to  0.4  mm.  in  length,  walls 
from  0.008  to  0.025  mm.  in  thickness,  strongly  lignified  and  having  large,  simple  pores; 
fragments  of  cork  few,  yellowish-brown;  fragments  of  parenchyma  numerous,  the  cells 
being  filled  with  starch  grains;  bast-fibers  from  stems  few,  very  long,  with  lignified 
walls  about  0.005  mm.  in  thickness,  and  marked  by  transverse  or  oblique,  slit-like  pores. 

Aconite  yields  not  more  than  6  per  cent,  of  ash. 

Assay. — Proceed  as  directed  under  Belladonna  Radio,  (page  1348),  using  15  Gm.  of 
Aconite  in  No.  40  powder  and  ether  only  as  the  immiscible  solvent  throughout  the  assay. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  64.539  milli- 
grammes of  the  ether-soluble  alkaloids  of  Aconite. 

For  an  alternative  method  of  assaying  Aconite  see  Biological  Assays  (Chapter  LXII). 

U.  S.  P.  Preparations. — Extractum  Aconiti;  Fluidextractum  Aconiti;  Tinctura 
Aconiti. 

N.  F.  Preparation. — Linimentum  Aconiti  et  Chloroformi  (from  Fluidextract). 

Aconite  contains  aconitine,  C34H47011N,  which  is  the  most  impor- 
tant constituent.  Benzaconine  and  aconine  are  derivative  alkaloids 
which  have  been  shown  to  be  present.  Napelline,  another  derivative, 
has  also  been  reported.  Aconitine  is  readily  decomposed  into  the 
other  alkaloids  which  are  inert  or  less  active  and  for  this  reason  the 
U.  S.  P.  IX  has  added  a  biological  standard  for  the  drugs  and  its 
preparations  to  indicate  the  minimum  activity,  while  the  chemical 
assay  places  a  check  upon  the  maximum  strength.  Aconitic  acid. 
H6C6Oc,  is  also  present,  together  with  resins,  sugar,  fat,  coloring 
matter,  etc.  Aconitic  acid  may  be  produced  by  heating  citric  acid 
to  155°  C.  (311°  F.).  Alcohol  is  the  best  menstruum  for  prepa- 
rations of  aconite. 

Uses. — Aconite  is  a  cardiac  and  nerve  sedative,  producing  numb- 
ness and  tingling  when  applied  to  the  tongue  or  lips.     It  is  very 
poisonous.     Dose,  one-half  grain  (0.032  Gm.). 
86 
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ACONITINA.  U.S.     Aconitine 
[Aconitin.] 

An  alkaloid  [C^H^C^N^  645.39]  obtained  from  aconite.  Pre- 
serve it  in  well-closed  containers,  protected  from  light. 

Preparation. — Aconitine  may  be  made  by  acidifying  an  alcoholic 
tincture  of  aconite  with  tartaric  acid  to  remove  resin  and  fatty 
matter,  precipitating  the  filtrate  with  sodium  bicarbonate,  dissolving 
the  precipitate  in  ether,  and  crystallizing. 

Official  Description. — It  occurs  in  colorless  or  white  rhombic  tables  or  prisms;  per- 
manent in  the  air. 

Odor,  Taste,  and  Reaction. — Possessing  no  odor.  The  alkaloid  itself  must  never  be 
tasted,  and  its  solutions  anly  when  largely  diluted,  and  theji  with  the  utmost  caution.  A 
drop  of  an  aqueous  solution  of  the  alkaloid  or  its  salts  (1  in  100,000),  placed  upon  the 
tongue,  produces  a  tingling  and  numbing  sensation.  Aconitine  solutions  are  alkaline 
to  litmus. 

Solubility. — One  Gm.  of  Aconitine  dissolves  in  28  mils  of  alcohol,  about  65  mils  of 
ether,  and  in  7  mils  of  benzene,  at  25°  C.  (77°  F.) ;  very  slightly  soluble  in  water  and 
almost  insoluble  in  petroleum  benzin  at  25°  C.  (77°  F.). 

Tests  for  Identity.— When  heated  rapidly,  Aconitine  melts  at  about  195°  C.  (383°  F.). 

Stir  about  0.001  Gm.  of  Aconitine  with  2  or  3  drops  of  nitric  or  sulphuric  acid  on  a 
white  porcelain  surface;  it  dissolves  without  coloration.  With  2  drops  of  sulphuric  acid 
containing  0.005  Gm.  of  ammonium  vanadate  in  each  mil  an  orange  color  is  produced 
under  the  same  conditions. 

Dilute  solutions  of  Aconitine  salts  yield  precipitates  with  mercuric  potassium  iodide 
T.S.,  tannic  acid  T.S.,  or  gold  chloride  T.S.,  but  only  concentrated  solutions  yield 
precipitates  with  platinic  chloride  T.S.,  mercuric  chloride  T.S.,  or  picric  acid  T.S. 

No  weighable  ash  remains  on  incinerating  0.05  Gm.  of  Aconitine. 

Impurities  and  Tests  for  Impurities. — Pseudaconitine  or  Atropine. — Evaporate  a 
solution  of  0.01  Gm.  of  Aconitine  to  dryness,  add  5  drops  of  fuming  nitric  acid;  evapo- 
rate again  to  dryness;  the  resulting  yellow  residue,  when  cooled,  yields  no  violet  color 
when  treated  with  alcoholic  potassium  hydroxide  T.S. 

N.  F.  Preparation. — Oleatum  Aconitinse. 

Uses. — Crystallized  aconitine  is  a  very  powerful  poison.  It  is  given 
in  the  dose  of  one  four-hundredth  of  a  grain  (0.00015  Gm.).  Amor- 
phous or  commercial  aconitine  is  usually  an  impure  product.  It  is 
a  cardiac  and  nerve  sedative. 


HYDRASTIS.  U.S.     Hydrastis 
[Golden  Seal] 

The  dried  rhizome  and  roots  of  Hydrastis  canadensis  Linne  (Fara. 
Ranunculacece) ,  without  the  presence  or  admixture  of  more  th;m  '2 
per  cent,  of  the  stems,  leaves  or  other  foreign  matter  and  yielding 
not  less  than  2.5  per  cent,  of  the  ether-soluble  alkaloids  of  Hydrastis. 

Official  Description. — Rhizome  horizontal  or  oblique,  sub-cylindrical  and  usually 
more  or  less  flexuous,  from  1  to  5  cm.  in  length  and  from  2  to  7  nun.  in  diameter,  occa- 
sionally with  Btem-basa;  externally  yellowish  or  grayish-brown,  marked  by  numer- 
ous stem  scars  and  more  or  less  annulate  from  sears  of  bud-scales,  otherwise  deeply 

longitudinally  wrinkled:  OB  the  under  and  lateral  portions  arise  numerous,  long,  filiform 
root-  which  are  easily  detached;  fracture  short,  waxy;  internally  of  a  dec),  yellow-  color 
and  consisting  mostly  of  parenchyma  enclosing  an  interrupted  circle  01  small  fibro- 
r  bundles. 

Odor  find  Taste.  Odor  distinctive;  taste  hitter. 

Tests  for  Identity  and  Purity.  —  Macerate  the  drug  for  a  short  time  in  writer  until  it 
is  softened,  then  make  sections  and  mount  then  directly  in  sulphuric  acid  and  examine 
Under  the  microscope;  in  !i  short  time  numerous  acicular  or  rod-shaped  crystals  separate, 
some  attaining  a  length  of  0.2  mm. 

The  powder  la  brownish-yellow;  starch  grains  numerous,  from  0.002  to  0.015  mm.  in 
diameter,  mostly  single,  nearly  spherical,  and  either  free  or  in  the  parenchyma  cells: 
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fragments  with  the  tissues  of  the  fibre-vascular  bundles  mostly  associated  with  starch- 
bearing  parenchyma;  tracheae  with  simple  and  bordered  pores  and  occasionally  spiral 
thickenings,  and  associated  with  short  sclerenchymatous  fibers  possessing  thin  walls 
with  simple  pores;  occasional  fragments  of  tabular  cork  cells  with  reddish-brown  walls. 
Assay. — Introduce  10  Gm.  of  Hydrastis,  in  No.  60  powder,  into  a  250-mil  flask  and 
add  100  mils  of  ether  and  proceed  as  directed  under  Beliadonruz  Radix,  page  1348,  second 
line  of  the  Assay,  beginning  with  the  word  "Stopper."  Modify  the  process  there  given 
by  using  50  mils  of  the  ether  solution,  repiesenting  5  Gm.  of  Hydrastis,  to  complete 
the  assay.  Use  ether  instead  of  chloroform  for  the  final  shaking  out  of  the  alkaloids 
and  dry  the'residue  to  constant  weight  at  100°  C.  (212°  F.)  instead  of  titrating.  The 
weight  is  the  amount  of  ether-soluble  alkaloids  from  5  Gm.of  Hydrastis. 

U.  S.  P.  Preparations. — Extractum  Hydrastis;  Fluidextractum  Hydrastis; 
Glyceritum  Hydrastis;  Tinctura  Hydrastis. 

N.  F.  Preparation. — Mistura  Rhei  Alkalina  (from  Fluidextract) . 

Hydrastis  contains  hydrastine,  C21H2106N,  berberine,  C20H1704X, 
and  canadine,  C20H1!104X,  sugar,  starch,  resin,  coloring  matter,  etc. 
The  salts  of  hydrastine  are  white ;  those  of  berberine  are  bright 
yellow. 

Uses. — Hydrastis  is  used  as  an  alterative  and  tonic,  in  doses  of 
twenty  to  forty  grains  (1.3  to  2.6  Gm.). 


HYDRASTINA.  U.S.     Hydrastine 

An  alkaloid  [Co1H,10rN  =  383.18]  obtained  from  hydrastis  or  pre- 
pared synthetically.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Preparation. — Hydrastine  is  made  by  adding  hydrochloric  or  sul- 
phuric acid  to  an  alcoholic  tincture  of  hydrastis ;  the  berberine  is 
deposited  as  a  crystalline  precipitate,  ammonia  is  added  to  the  filtered 
mother  liquor,  and  the  precipitated  hydrastine  is  purified  by  recrys- 
tallization. 

Official  Description. — It  occurs  in  white  to  creamy  white,  glistening  prisms  or  as  a 
white,  micro-crystalline  powder;  permanent  in  the  air. 

Reaction. — Its  saturated  alcoholic  solution  is  alkaline  to  litmus. 

Solubility. — Hydrastine  is  almost  insoluble  in  water;  1  Gm.  is  soluble  in  170  mils  of 
alcohol,  1.4  mils  of  chloroform,  and  in  175  mils  of  ether  at  25°  C.  (77°  !•".);  also  in  22 
mils  of  alcohol  at  60°  C.  (140°  F.) ;  freely  soluble  in  benzene. 

Tests  for  Identity.— It  melts  at  about  131°  G.  (267.8°  P.). 

Sulphuric  acid  produces  a  yellow  color  when  added  to  Hydrastine;  on  heating  the 
mixture,  a  purple  color  develops. 

Sulphuric  acid  containing  0.005  Gm.  of  molybdic  acid  in  each  mil  gives  with  Hydras- 
tine a  green  color,  changing  to  olive-green  and  then  to  brown;  nitric  acid  yields  a  n  ■  !- 
dish-yellow  color;  sulphuric  acid  containing  0.005  Gm.  of  selcnous  acid  in  each  mi] 
gives  a  light  green  color,  changing  to  brown. 

No  weighahlo  ash  remains  on  incinerating  0.1  Gm.  of  Hydrastine. 

Impurities  and  Tests  for  Impurities. — Hydrastininc. — A  solution  of  about  0.1  Gm. 
of  Hydrastine  in  10  mils  of  diluted  sulphuric  acid  shows  no  blue  fluorescence,  but  on 
the  gradual  addition  of  potassium  permanganate  T.S.,  avoiding  excess,  a  blue  fluo- 
rescence develops. 

Berberine. — An  aqueous  solution  of  Hydrastine  (1  in  20),  made  with  the  aid  of  a 
slight  excess  of  diluted  hydrochloric  acid,  is  not  reddened  by  chlorine  water. 

Uses. — Hydrastine  is  used  as  an  alterative,  tonic,  and  stimulant. 
Dose,  one-sixth  of  a  grain  (0.01  Gm.). 
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HYDRASTIN/E  HYDROCHLORIDE.  U.S.     Hydrastine   Hydrochloride 
[Hydrastin.   Hydrochl. — Hydrastine  Chloride] 

The  hydrochloride  [C21H21Ot.X.HCl  =  419.65]  of  the  alkaloid  hy- 
drastine.   Preserve  it  in  well-closed  containers,  protected  from  light. 

Preparation. — It  may  be  made  by  adding  hydrochloric  acid  care- 
fully to  hydrastine  in  aqueous  mixture  until  a  neutral  solution  re- 
sults, then  concentrating  and  crystallizing. 

Official  Description. — It  occurs  as  a  white  to  creamy-white  powder;  hygroscopic. 

Odor  and  Reaction. — Odorless.  An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral 
or  only  slightly  acid  to  litmus. 

Solubility. — Hydrastine  Hydrochloride  is  very  soluble  in  water  and  in  alcohol;  slightly 
soluble  in  chloroform;  very  slightly  soluble  in  ether. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  silver  nitrate 
T.S.  a  white  precipitate,  insoluble  in  nitric  acid. 

Impurities  and  Tests  for  Impurities. — In  other  respects  the  salt  responds  to  the  test6 
for  identity  and  purity  under  Hydrastina,  omitting  the  melting  point. 

Uses. — Same  uses  and  dose  as  hydrastine. 


HYDRASTININ/E  HYDROCHLORIDE.  U.  S.     Hydrastinine  Hydro- 
chloride 
[Hydrastinin.   Hydrochl. — Hydrastinine  Chloride] 

The  hydrochloride  [C11H1102N.HC1  =  225.57]  of  hydrastinine,  an 
alkaloid  obtained  by  the  oxidation  of  hydrastine.  Preserve  it  in 
well-closed  containers,  protected  from  light. 

Preparation. — This  is  the  hydrochloride  of  an  artificial  alkaloid, 
hydrastinine,  C^H^C^N,  made  by  acting  on  colorless  hydrastine 
with  oxidizing  agents. 

Official  Description. — It  occurs  in  light  yellowish  needles,  or  as  a  yellowish-white, 
crystalline  powder. 

Odor  and  Reaction. — Without  odor.  Its  aqueous  solution  (1  in  20)  is  neutral  to  lit- 
mus and  shows  a  blue  fluorescence,  especially  when  highly  diluted. 

Solubility. — One  Gm.  of  Hydrastinine  Hydrochloride  dissolves  in  105  mils  of  chloro- 
form, and  in    1820  mils  of  ether  at  25°  C.  (77°  F.) ;  very  soluble  in  water  and  alcohol. 

Tests  for  Identity. — It  melts  at  about  210°  C.  (410°  F.)  with  partial  decomposition. 

In  an  aqueous  solution  <>f  the  salt  (1  in  20),  potassium  dichromate  T.S.  produces  a 
precipitate  which  redisaolvea  if  gently  heated,  but  on  cooling  the  solution  it  separates 
again  in  glistening  needles. 

Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt  a  white  precipitate, 
insoluble  in  nitric  acid. 

N'<)  wejghable  ash  remains  on  incinerating  0.1  Gm.  of  Hydrastinine    Hydrochloride. 

Impurities  and  Tests  for  Impurities. — Hydrastine. — In  an  aqueous  solution  of  the 
salt  (1  in  20),  bromine  T.S.  produces  a  yellow  precipitate,  which  is  completely  soluble 
n  ammonia  water,  producing  an  almost  odorless  solution. 

Foreign  Alkaloids. — Add  slowly  1  or  ">  drops  of  a  solution  of  sodium  hydroxide  (1  in 
7)  to  a  solution  <>f  0.2  0m.  of  the  salt  in  3  mils  of  distilled  water;  each    drop    causes  a 

milky  turbidity,  which  disappears  again  on  shaking  Prom  'his  solution,  after  stand- 
ing f'>r  some  time,  pure  white  hydrastinine  separates,  and  the  supernatant  fluid  is  almost 
colorless.  Add  a  few  drops  of  ammonia  water  to  1  mil  of  an  aqueous  solution  of  Hydras- 
tinine Hydrochloride  (1  in  20);  no  turbidity  is  produced. 

N.  F.  Preparation.     Liquor  Hydrastina-  Cmnpositus. 

Uses. — Hydrastinine  hydrochloride  is  an  oxytocic,  in  doses  of  one- 
half  to  one 'grain  (0.032 'to  0.065  Gm.). 
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LIQUOR   HYDRASTIN/E  COMPOSITUS.   N.  F.      Compound    Solution    of 

Hydraitine 

[Liq.   Hydrastin.  Co. — Colorless  Hydrastine  Solution] 

Metrio  Old  form 

Hydrastine  Hydrochloride 3  Gin.  21  gr. 

Aluminum  Chloride 3  Gm.  21  gr. 

Calcium  Chloride 3  Gm.  21  gr. 

Magnesium  Chloride 3  Gm.  21  gr. 

Potassium  Chloride 1  Gm.  7  gr. 

aiycerin 500  mils  8  fl.  oi. 

Distilled  water,  a  sufficient  quantity 

To  make 1000  mils  16  fl.  oi. 

Dissolve  the  salts  in  450  mils  [old  form  7  fluidounces  96  minims] 
of  distilled  water,  add  the  glycerin,  filter  and  add  sufficient  distilled 
water  to  make  the  product  measure  1000  mils  [old  form  16  fluid- 
ounces]. 

Uses. — It  is  used  as  an  alterative,  astringent,  and  antiseptic  in  a 
dose  of  one  fluidrachm  (4  mils). 


GRANATUM.  U.S.     Pomegranate 
[Granat. — Pomegranate  Bark] 

The  dried  bark  of  the  stems  and  roots  of  Punica  G'ranatum  Linn6 
(Fam.  Punicacece) ,  without  the  presence  or  admixture  of  more  than 
2  per  cent,  of  wood  or  other  foreign  matter.  Preserve  it  in  tightly- 
closed  containers. 

Official  Description. — The  stem  bark  is  mostly  in  somewhat  flattened  or  transversely 
curved  pieces,  to  some  extent  in  quills,  from  2  to  8  cm.  in  length;  bark  from  0.5  to  3.5 
mm.  in  thickness;  outer  surface  yellowish  to  grayish-brown,  with  grayish  patches  of 
foliaceous  lichens  with  their  brownish-black  apothecia,  longitudinally  wrinkled,  also 
marked  with  small,  broadly  elliptical  lenticels  and  with  more  or  less  abraded  patches 
of  cork;  inner  surface  light  yellow  or  yellowish-brown,  finely  striate;  fracture  short, 
smooth,  inner  bark  yellowish-green. 

Odor  and  Taste. — Odor  slight;  taste  astringent,  somewhat  bitter  and  nauseous. 

Tests  for  Identity. — The  root  bark  is  in  transversely  curved  pieces;  externally  brown- 
ish-yellow to  dark  brown  with  irregular  patches  of  cork;  internally  dark  yellow,  the 
medullary  rays  extending  nearly  to  the  outer  surface. 

The  powder  is  yellowish-brown  to  dark  brown;  calcium  oxalate  crystals  in  rosette 
aggregates,  monoclinic  prisms  or  crystal  fibers,  the  individual  crystals  from  0.01  to 
0.018  mm.  in  diameter;  starch  grains  numerous,  spherical,  ellipsoidal  biconvex,  polyg- 
onal or  irregular,  and  single  or  compound,  from  0.002  to  0.01  mm.  in  diameter;  frag- 
ments of  whitish  cork  with  strongly  lignified  walls;  stone  cells  mostly  single,  occasionally 
in  small  groups,  the  individual  cells  from  0.05  to  0.18  mm.  in  length,  the  walls  being  very 
thick  and  strongly  lamellated;  occasional  fragments  of  wood  with  long  wood-fibers 
from  0.015  to  0.02  mm.  in  width,  the  walls  being  slightly  lignified  and  from  0.003  to 
0.008  mm.  in  thickness  and  associated  with  trachea?  possessing  simple  and  bordered 
pores. 

Mix  1  Gm.  of  powdered  Pomegranate  with  100  mils  of  distilled  water,  macerate  it 
with  occasional  agitation  for  about  an  hour  and  filter;  a  light  yellow  filtrate  is  obtained. 
Upon  the  addition  of  a  drop  of  ferric  chloride  T.8.  to  lOmilBof  this  filtrate  a  bluiah-hlaok 
precipitate  is  produced.  Upon  the  addition  of  from  40  to  50  mils  of  lime  water  to 
another  portion  of  10  mils  of  the  filtrate,  an  orange-brown,  flocculent  precipitate  is 
produced. 

Pomegranate  yields  not  more  than  16  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Granati. 

Pomegranate  contains  four  alkaloids,  pcllrtirrinc,  C8H1BON,  isoprl- 
letierine,   mcthylpelletierine,   pscudopdhtii  rine    (or   granatonine). 

The  first  named  is  sometimes  called  punicinc;  the  mixed  alkaloids  are 
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official  in  the  form  of  pelletierine  tannate  \  pseudopelletierine  is  solid 
and  crystallizable ;  the  others  are  liquid.  It  also  contains  punico- 
tazmic  acid,  C20H1C013,  sugar,  mannite,  pectin,  gum,  etc. 

Uses. — Pomegranate  is  anthelmintic,  in  doses  of  thirty  grains  (2 
Gm.). 


PELLETIERIN/E  TANNAS.   U.  S.      Pelletierine  Tannate 
[Pellet.   Tann.] 

A  mixture  in  varying  proportions  of  the  tannates  of  four  alkaloids 
(punicine,  iso-punicine,  methyl-punicine,  and  pseudo-punicine),  ob- 
tained from  pomegranate.  Preserve  it  in  small,  well-closed  con- 
tainers, protected  from  light. 

Preparation. — Pelletierine  tannate  may  be  made  by  precipitating 
a  solution  of  a  sulphate  of  the  alkaloids  from  pomegranate  bark  with 
a  solution  of  tannic  acid  containing  ammonia,  washing  and  drying 
the  precipitate. 

Official  Description. — It  is  a  light  yellow,  amorphous  powder. 

Odor,  Taste,  and  Reaction. — Odorless,  having  an  astringent  taste,  and  a  weak  acid 
reaction. 

Solubility. — One  Gnu  of  Pelletierine  Tannate  dissolves  in  240  mils  of  water,  16  mils 
of  alcohol,  and  in  420  mils  of  ether  at  25°  C.  (77°  F.);  dissolved  by  warm  dilute  acids; 
insoluble  in  chloroform. 

Tests  for  Identity. — Ferric  chloride  T.S.  colors  aqueous  solutions  of  the  salt  blue 
black. 

No  weighable  ash  remains  on  incinerating  0.2  Gm.  of  Pelletierine  Tannate. 

Dissolve  about  0.5  Gm.  of  Pelletierine  Tannate,  accurately  weighed,  in  5  mils  of 
potassium  hydroxide  T.S.  and  shake  the  solution  in  a  separator  with  10  mils  of  chloro- 
form and  then  with  two  or  more  successive  portions  of  5  mils  each  of  chloroform:  Acid- 
ulate the  combined  chloroform  solutions  with  0.1  mil  of  hydrochloric  acid,  evaporate 
it  to  apparent  dryness,  dissolve  the  residue  in  5  mils  of  alcohol,  again  evaporate,  and 
dry  for  one  hour  at  60°  C.  (140°  F.).  The  weight  of  residue  so  obtained  corresponds  to 
not  less  than  20  per  cent,  of  the  weight  taken. 

The  residue  obtained  in  the  preceding  test  responds  to  the  following  tests  for  iden- 
tity and  purity: 

Stir  about  0.001  Gm.  of  the  residue  on  a  white  porcelain  surface  with  2  drops  of 
sulphuric  acid  containing  0.005  Gm.  of  selenous  acid  in  each  mil,  and  warm  the  mixt- 
ure;   a  light  bluish-green  color   is   produced  which  gradually  changes  to  dark  green. 

Stir  about  0.001  Gm.  of  the  residue  on  a  white  porcelain  surface  with  2  drops  of  sul- 
phuric acid  or  nitric  acid;  no  color  other  than  a  light  yellow  is  produced. 

Impurities  and  Test  for  Impurities. — Foreign  Alkaloids. — Platinic  chloride  T.S.  pro- 
duces no  precipitate  in  a  cold  solution  of  about  0.1  Gm.  of  Pelletierine  Tannato  in  a 
mixture  of  4  mils  of  distilled  water  and  1  mil  of  diluted  hydrochloric  acid. 

Uses. — Pelletierine  tannate  is  used  as  a  tamifuge.  Dose,  four 
grains  (0.25  Gm.). 


IPECACUANHA.  U.S.      Ipecac 
[Ipecac. — Ipecacuanhas  radix  P.  I.] 

The  dried  root  of  Cephaclis  Ipecacuanha  i  Protero)  A.  Richard, 
known  in  commerce  as  Rio  Ipecac,  or  of  CephaeHs  acuminata  Karsten, 
known  in  commerce  as  Cartagena  [pecac  (Fam.  Eubiacece),  without 
the  presence  or  admixture  of  more  than  5  per  cent,  of  stems  or  other 
foreign  matter  ;md  yielding  not  less  than  1.75  per  cent,  of  the  ether- 
soluble  alkaloids  of  Ipecac. 
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Official  Description. — Rio  Ipecac. — In  cylindrical  pieces,  curved  and  sharply  flex- 
uous,  occasionally  branched,  from  3  to  15  cm.  in  length  and  from  2.4  to  4  mm.  in  thick- 
ness; externally  dark  brown,  closely  annulated,  with  thickened,  incomplete  rings,  and 
usually  exhibiting  transverse  fissures  with  vertical  sides;  fracture  of  bark  short,  of  wood 
tough,  bark  very  thick,  light  brown,  easily  separable  from  the  yellowish-white  wood. 

Stems  cylindrical,  attaining  a  length  of  10  cm.  and  a  thickness  of  2  mm.,  dark  brown, 
finely  longitudinally  wrinkled  and  with  a  few  elliptical  scars. 

Cartagena  Ipecac. — Cylindrical  or  slenderly  fusiform,  more  or  less  tortuous,  from 
3  to  12  cm.  in  length  and  from  4  to  6.5  mm.  in  thickness;  externally  grayish-brown, 
the  annulations  usually  not  so  numerous  as  in  Rio  Ipecac,  occasionally  transversely 
fissured  and  with  circular  scars  of  roots;  bark  2  mm.  in  thickness,  dark  brown,  smooth, 
somewhat  horny,  and  easily  separable  from  the  light  brown  wood. 

Stems  attaining  a  length  of  10  cm.  and  a  thickness  of  from  2  to  3  mm.,  cylindrical, 
somewhat  zigzag,  due  to  the  prominent  nodes  with  their  elliptical  stem  scars,  grayish 
or  dark  brown  and  longitudinally  wrinkled;  bark  thin. 

Odor  and  Taste. — Odor  very  slight,  distinctive,  the  dust  sternutatory;  taste  bitter 
and  nauseous,  somewhat  acrid. 

Tests  for  Identity  and  Purity.— The  powder  from  both  varieties  of  Ipecac  is  light 
brown;  starch  grains  numerous, single  or  from  2-  to  4-ormore compound,  theindividual 
grains,  spherical  or  polygonal,  from  0.003  to  0.017  mm.  in  diameter;  calcium  oxalate  in 
rhaphides  from  0.015  to  0.04  mm.  in  length,  few ;  tracheida  with  bordered  pores  and  oblique, 
slit-like  pores.  The  stem  bark  shows  a  few,  slightly  elongated  stone  cells,  from  0.03  to 
0.045  mm.  in  length,  with  thick,  lignified  walls  and  simple  branching  pores. 

Ipecac  yields  not  less  than  1.8  per  cent,  nor  more  than  4.5  per  cent,  of  ash. 

Assay. — Introduce  10  Gm.  of  Ipecac,  in  No.  80  powder,  into  a  250-mil  flask, 
add  100  mils  of  ether  and  proceed  as  directed  under  BelladonruB  Radix,  page  1348,  second 
line  of  the  Assay,  beginning  with  the  word  "Stopper."  Modify  the  process  there  given  by 
using  50  mils  of  the  ether  solution,  representing  5  Gm.  of  Ipecac,  to  complete  the  assay. 
Use  ether  instead  of  chloroform  for  the  final  shaking  out  of  the  alkaloid,  and  dissolve 
the  alkaloid  from  the  residue  in  10  mils  of  tenth-normal  sulphuric  acid  V.S. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  24  milligrammes 
of  the  ether-soluble  alkaloids  of  Ipecac. 

U.  S.  P.  Preparations. — -Fluidextractum  Ipecacuanha?;  Pulvis  Ipecacuanhas  et 
Opii;  Syrupus  Ipecacuanha)  (from  Fluidextract) . 

N.  F.  Preparations. — Mistura  Rhei  Composita  (from  Fluidextract);  Pilulae  ad 
Prandium  (Chapman's);  Pilulae  Antidyspepticae;  Pilulae  Laxativae  Compositae;  Pil- 
ulae Laxativae  Post  Partum;  Syrupus  Asari  Compositus  (from  Fluidextract);  Syr- 
upus Cimicifugae  Compositus  (from  Fluidextract);  Syrupus  Ipecacuanha?  et  Opii 
(from  Tincture);  Tinctura  Ipecacuanha?  et  Opii  (from  Fluidextract);  Vinum  Ipe- 
cacuanha? (from  Fluidextract). 

Ipecac  contains  emetine  (methyl-cephaeline),  C15H2202N,  cephae- 
line,  C14H1902N,  and  psychotrine,  also  ipccacaanhic  acid,  pectin, 
starch,  resin,  sugar,  etc.  The  apothegmatic  matter,  which  is  dis- 
solved by  hydroalcoholic  liquids  when  percolating  it,  is  slowly  pre- 
cipitated when  added  to  water  or  syrup.  It  may  be  separated  by 
allowing  the  aqueous  liquid  to  stand  until  the  separation  is  com- 
pleted, and  then  filtering. 

Uses. — Ipecac  is  an  emetic,  in  doses  of  fifteen  grains  (1  Gm.),  and 
expectorant,  in  doses  of  one  grain  (0.065  Gm.). 

EMETIN/E  HYDROCHLORIDE.  U.  S.    Emetine  Hydrochloride 
[Emet.   Hydrochl.] 

The  hydrochloride  [C80H4404N2.2HC1  =  569.31]  of  the  alkaloid 
emetine,  obtained  from  ipecac.  It  contains  variable  amounts  of  water 
of  crystallization.  Preserve  it  in  dark  amber-colored  vials,  protected 
from  light. 

Preparation. — It  may  be  prepared  by  adding  just  sufficient  diluted 
hydrochloric  acid  to  emetine,  concentrating  the  solution,  and  Betting 
it  aside  to  crystallize. 

Official  Description. — It  occurs  as  a  white  or  very  slightly  yellowish,  crystalline  pow- 
der.    On  exposure  to  light  it  gradually  darkens. 

Odor  and  Reaction. — Without  odor.  Its  aqueous  solution  (1  in  20)  is  slightly  arid  to 
litmus. 
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Solubility. — Emetine  Hydrochloride  is  freely  soluble  in  water  or  alcohol. 

Tests  for  Identity. — Separate  portions  of  an  aqueous  solution  of  the  salt  (1  in  100) 
yield  precipitates  with  iodine  T.S.,  mercuric  potassium  iodide  T.S.,  and  with  platinic 
chloride  T.S. 

Sulphuric  acid,  containing  in  each  mil  about  0.005  Gm.  of  molybdic  acid,  when  added 
to  Emetine  Hydrochloride  produces  a  bright  green  color. 

Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt  (1  in  20)  a  white  pre- 
cipitate insoluble  in  nitric  acid. 

Dried  to  constant  weight  at  100°  C.  (212°  F.)  it  loses  not  more  than  19  per  cent,  of 
its  weight. 

No  weighable  ash  remains  on  incinerating  0.2  Gm.  of  Emetine  Hydrochloride. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Impurities. — One-tenth 
of  1  Gm.  of  the  salt  dissolves  in  2  mils  of  sulphuric  acid  without  producing  more  than 
a  faintly  yellow  color. 

Cephaeline. — Dissolve  0.1  Gm.  of  Emetine  Hydrochloride  in  5  mils  of  distilled  water 
in  a  Beparatory  funnel,  add  to  the  solution  3  mils  of  sodium  hydroxide  T.S.  and  shake 
it  out  with  10-mil  portions  of  ether  until  the  residue  obtained  by  evaporating  1  mil  of 
the  ethereal  liquid,  when  dissolved  in  1  drop  of  diluted  hydrochloric  acid  and  1  mil 
of  distilled  water,  no  longer  yields  a  turbidity  with  iodine  T.S.  Now  acidulate  the  aque- 
ous liquid  with  diluted  sulphuric  acid,  then  add  ammonia  water  until  alkaline  and 
shake  it  with  10  mils  of  ether.  Evaporate  this  ethereal  liquid  and  add  to  the  residue 
1  mil  of  sulphuric  acid  containing  about  0.005  Gm.of  molybdic  acid;  no  purple  color  is 
produced. 

Uses. — It  is  used  as  a  specific  agent  against  the  various  forms  of 
amoeba?  that  cause  dysentery  and  pyorrhoea  alveolaris.  It  is  usually 
administered  hypodermically.  Dose,  one-third  to  one  grain  (0.02- 
0.065  Gm.). 

COCAINA.  U.S.     Cocaine 
[Cocain.] 

An    alkaloid     [C17H2104N     or     C8H18(C8H5CO)ON.COOCH,= 

303.18]  obtained  from  Erythroxylon  Coca  Lamarck  and  its  varieties 
(Fam.  Erythroxylacem) .  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

Preparation. — -It  may  be  made  by  moistening  ground  coca  leaves 
with  solution  of  sodium  hydroxide,  percolating  with  petroleum  ben- 
zin,  shaking  the  liquid  with  diluted  sulphuric  acid,  and  adding  to  the 
acid  solution  an  excess  of  solution  of  sodium  hydroxide.  The  precipi- 
tated cocaine  is  purified  by  recrystallization.  Cocaine  can  be  made 
synthetically  by  treating  benzoyl-ecgonine  with  hydrochloric  or  sul- 
phuric acids  in  the  presence  of  methyl  alcohol. 

Official  Description. — It  occurs  in  large,  colorless,  four-sided,  or  six-sided  monoclinic 
prisms,  or  as  a  white,  crystalline  powder. 

Odor. — Odorless. 

Solubility. — One  Gm.  of  Cocaine  dissolves  in  about  f>00  mils  of  water,  fi.5  mils  of 
alcohol,  0.7  mil  of  chloroform,  3.5  mila  of  ether  and  in  12  mils  of  olive  oil  at  25°  C. 
(77°  F.)j  also  in  270  mils  of  water  at  80°  C.  (176°  F.);  very  soluble  in  warm  alcohol; 
sliirMlv  soluble  in  liquid  petrolatum. 

Test  for  Identity.    -It  melts  between  90°  and  08°  C.  (204.S°-20S.4°  P.). 

Impurities  and  Test  for  Impurities. — On  neutralizing  carefully  an  alcoholic  solution 
f.f  Cocaine  with  diluted  hydrochloric  acid  and  evaporating  the  solution  to  dryness,  the 
16  responds  to  the  tests  for  identity  and  purity  under  Cocaince  Hydrochloridum. 

N.  F.  Preparation. — -Olcatum  Cocaina\ 

Uses.—  The  alkaloid  is  used  when  B  solution  of  cocaine  in  oil, 
liquid  petrolatum,  or  fatty  substances  is  needed,  or  in  making  the 
\.  P.  oleate,  otherwise  cocaine  hydrochloride  is  preferred.  It  is  a 
cerebral  stimulanl  and  local  anaesthetic.  Dose,  one-fourth  to  one 
grain  (0.015  to  0.065  Gm.). 
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COCAIN/E  HYDROCHLORIDUM.  U.  S.     Cocaine  Hydrochloride 
[Cocain.   Hydrochl. — Cocaine  Chloride     Cocainum  IIyduochloricuai  P.  I.] 

The  hydrochloride  [C17H2104N.HC1  =  339.65]  of  the  alkaloid 
cocaine. 

Preparation. — It  may  be  made  by  adding  cocaine  to  an  alcoholic 
solution  of  hydrochloric  acid  and  crystallizing. 

Official  Description. — It  occurs  in  colorless,  transparent,  monoclinic  prisms;  in  flaky, 
lustrous  leaflets  or  as  a  white,  crystalline  powder;  permanent  in  the  air. 

Odor  and  Reaction. — Odorless.  An  aqueous  solution  of  the  salt  (1  in  20)  is  neutral 
to  litmus  and  is  laworotatory. 

Solubility. — One  Gm.  of  Cocaine  Hydrochloride  dissolves  in  0.4  mil  of  water,  3.2 
mils  of  alcohol,  and  in  12.5  mils  of  chloroform  at  25°  C.  (77°  F.) ;  also  in  2  mils  of  alcohol 
at  60°  C.  (140°  F.);  soluble  in  glycerin,  insoluble  in  ether. 

Tests  for  Identity.— It  melts  between  183°  and  191°  C.  (3G1.4°-375.8°F.),  the  higher 
melting  point  indicating  greater  purity. 

Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt  (1  in  100)  a  white 
precipitate  insoluble  in  nitric  acid. 

Add  5  drops  of  a  solution  of  chromium  trioxide  (1  in  20)  to  5  mils  of  a  solution  of 
Cocaine  Hydrochloride  (1  in  50) ;  a  yellow  precipitate  is  produced  which  redissolvea 
on  shaking  the  mixture;  on  now  adding  1  mil  of  hydrochloric  acid,  a  permanent,  orange- 
colored,  crystalline  precipitate  is  formed. 

A  solution  of  about  0.01  Gm.  of  Cocaine  Hydrochloride  in  1  mil  of  distilled  water 
yields,  on  the  addition  of  2  mils  of  tenth-normal  potassium  permanganate  V.S.,  a  vio- 
let, crystalline  precipitate  which  appears  brownish-violet  when  collected  on  a  filter 
and  shows  characteristic,  crystalline  aggregates  under  a  low-power  microscope. 

Incinerate  0.5  Gm.  of  Cocaine  Hydrochloride;  no  weighable  ash  remains. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Impurities. — Dissolve 
about  0.1  Gm.  of  the  salt  in  1  mil  of  sulphuric  acid;  not  more  than  a  slight  yellow  tint 
is  produced.  Keep  this  solution  at  a  temperature  of  100°  C.  (212°  F.)  for  five  minutes, 
then  cautiously  mix  it  with  2  mils  of  distilled  water;  the  aromatic  odor  of  methyl  ben- 
roate  is  noticeable  and,  on  cooling,  crystals  of  benzoic  acid  form,  which  dissolve  on  the 
careful  addition  of  alcohol. 

Cinnamyl-Cocaine. — Mix  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  50)  with  0.3 
mil  of  normal  sulphuric  acid  V.S.  and  0.1  mil  of  tenth-normal  potassium  permanganate 
V.S. ;  a  violet  tint  is  produced  which  does  not  disappear  entirely  within  half  an  hour. 

Isatropyl-Cocaine. — Dilute  5  mils  of  an  aqueous  solution  of  the  salt  (1  in  50),  in  a 
beaker,  with  distilled  water  to  make  85  mils,  add  0.2  mil  of  ammonia  water  and  stir  the 
solution  vigorously  during  five  minutes,  with  occasional  rubbing  of  the  sides  of  the 
beaker  with  a  stirring  rod.  A  crystalline  precipitate  of  cocaine  is  formed  and  the  super- 
natant liquid  is  clear.  The  presence  of  0.5  per  cent,  of  isatropyl-cocaine  will  prevent 
the  formation  of  nearly  all  of  the  precipitate,  and  will  cause  the  supernatant  liquid  to 
be  milky. 

Uses. — Cocaine  hydrochloride  is  used  as  a  local  anaesthetic  when 
applied  to  the  mucous  membrane  or  injected  hypodermically ;  it  is 
also  a  cerebral  stimulant.  The  dose  is  from  one-fourth  to  one  grain 
(0.015  to  0.065  Gm.).  Because  of  the  habit-forming  character  of 
this  drug  the  sale  of  cocaine  or  cocaine  hydrochloride  is  forbidden  by 
the  Harrison  Act  and  most  State  laws,  except  upon  physicians'  pre- 
scriptions, and  these  must  not  be  renewed,  nor  may  they  be  filled 
for  habitues. 

BETAEUCAIN/E   HYDROCHLORIDUM.  U.S.      Betaeucaine   Hydro- 
chloride 
[Betaeucain.   Hydrochl. — Eucaine  Chloride    Evcaim i] 

A  synthetic  derivative  of  piperidine,  containing,  when  dried  to  con- 
stant weight  at  100°  C.  (212°  F.),  not  less  than  99  per  cent  of  the 
hydrochloride  of  2,  6,  6-trimethyl-4  benzoyloxy-piperidine    !<\  II 
(XNHC1  or  C5H7N(CH3)30(CfiH,CO)riCl  =  288.65], 

Preparation. — It  is  prepared  by  treating  diactonaznine  with  paral- 
dehyde, reducing  the  product  with  metallic  sodium  to  vinyl-di-aeetone- 
alkamine  and  then  treating  this  with  benzoyl  chloride  to  produce 
betaeucaine.    This  is  afterwards  neutralized  with  hydrochloric  acid 
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to  produce  the  official  salt.  While  this  salt  is  similar  to  cocaine  in 
its  action  as  a  local  anasthetic,  it  is  not  related  chemically  and  it  is 
claimed  that  it  is  not  habit-forming,  and,  according  to  a  riding,  is 
not  subject  to  the  restrictions  of  the  Harrison  Act. 

Official  Description. — It  occurs  as  a  white,  crystalline  powder.  It  is  permanent  in 
the  air. 

Odor  and  Reaction. — Odorless.    Its  saturated  aqueous  solution  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Betacucaine  Hydrochloride  is  soluble  in  30  mils  of  water, 
35  mils  of  alcohol  and  6  mils  of  chloroform  at  25°  C.  (77°  F.) ;  it  is  more  soluble  in  boil- 
ing water  and  boiling  alcohol. 

Tests  for  Identity. — Silver  nitrate  T.S.  produces  in  an  aqueous  solution  of  the  salt 
(1  in  100)  a  white  precipitate,  insoluble  in  nitric  acid. 

About  0.1  Gm.  of  Betaeucaine  Hydrochloride  dissolved  in  20  mils  of  distilled  water 
yields  with  one  drop  of  ammonia  water  a  white  precipitate,  which  dissolves  on  agitation. 
On  now  adding  three  more  drops  of  ammonia  water  to  this  solution,  a  white  precipitate 
is  again  produced,  which  is  dissolved  on  the  addition  of  an  equal  volume  of  distilled 
water.  The  further  addition  of  ammonia  water  again  produces  a  precipitate,  which 
dissolves  on  adding  10  mils  of  distilled  water,  but  this  solution  is  not  affected  by  the 
further  addition  of  ammonia  water. 

Separate  portions  of  10  mils  each  of  a  saturated  aqueous  solution  of  the  salt  yield  a 
white,  curdy  precipitate  on  the  addition  of  a  few  drops  of  mercuric  chloride  T.S.,  and 
a  yellow,  curdy  precipitate  on  the  addition  of  a  few  drops  of  a  mixture  of  equal  volumes 
of  potassium  chromate  T.S.  and  diluted  sulphuric  acid. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Impurities. — No  color  is 
produced  when  0.1  Gm.  of  Betaeucaine  Hydrochloride  is  dissolved  in  1  mil  of  sulphuric 
acid. 

Cocaine  and  Alphaeucaine. — Five  mils  of  an  aqueous  solution  of  the  salt  (1  in  100) 
gives  no  permanent  precipitate  on  the  addition  of  5  mils  of  mercuric  chloride  T.S. 

No  weighable  ash  remains  on  incinerating  0.5  Gm.  of  Betaeucaine  Hydrochloride. 

Assay. — Dissolve  about  0.5  Gm.  of  Betaeucaine  Hydrochloride,  previously  dried  to 
constant  weight  at  100°  C.  (212°  F.)  and  accurately  weighed,  in  100  mils  of  alcohol, 
which  must  be  previously  neutralized  with  tenth-normal  potassium  hydroxide  V.S.. 
using  phenol phthalein  T.S.  as  indicator,  and  titrate  this  alcoholic  solution  with  tenth- 
normal potassium  hydroxide  V.S.  until  the  pink  color  is  restored.  It  shows,  in  the 
dried  salt,  not  less  than  99  per  cent,  of  C15H21O2NHCI. 

Each  mil  of  tenth-normal  potassium  hydroxide  V.S.  used  corresponds  to 0.028365  Gm. 
of  C15H21O2NHCI.  Each  gramme  of  Betaeucaine  Hydrochloride,  previously  dried, 
corresponds  to  not  less  than  34.9  mils  of  tenth-normal  potassium  hydroxide  V.S. 

Uses. — It  is  a  local  anaesthetic  like  cocaine,  but  weaker.  It  is  used 
in  ophthalmology  in  2  to  3  per  cent,  solutions,  in  5  to  10  per  cent,  solu- 
tions for  the  nose  and  throat,  or  in  a  5  to  10  per  cent,  ointment  in 
hemorrhoids. 

GUARANA.  U.S.     Guarana 
A  dried  paste  consisting  chiefly  of  the  crushed  seeds  of  PavUinia 
Cvpana  Kunth  (Fam.  Sapindaeea>) ,  yielding  not  less  than  4  per  cent, 
of  caffeine. 

Official  Description. — Usually  in  cylindrical  sticks,  about  3  to  5  cm.  in  diameter, 
externally  dark  roddish-brown;  hard  rind  heavy;  fracture  uneven,  often  fissured  in  the 
center;  internally  pale  reddish-brown,  showing  more  or  less  coarse  fragments  of  seeds 
and  occasionally  tneir  blackish-brown  integuments. 

Odor  and  Taste. — Odor  slight;  taste  slightly  astringent  and  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  light  pinkish-brown;  consisting  mostly 
of  irregular  masses  of  parenchyma  containing  more  or  less  altered  starch  grains;  un- 
altered starch  grains  oooasional,  varying  from  spherical  and  polygonal  to  ellipsoidal 
and  broadly  ovoid,  0.01   to  0.025  mm.  in  diameter;  occasional  fragments  with  narrow, 

elongated  sclerenohymatous  cells;  the  walls  being  thick,  yellowish  and  non-lignified. 

Place  on  a  lid'  B  drop  of  hv<  1  rocliloric  add,  add  about  0.001  <  I  III.  of  powdered  (lll.'ir- 
ana,  then  add  a  drop  of  gold  chloride  T.S.  and  allow  the  mixture  to  stand  for  a  few  min- 
utes; beginning  at  toe  sews  of  the  mount,  crystals  of  oaffeine  and  gold  chloride  separate 

in  the  form  of  orthorhombic  plates  and  needles,  the  latter  usually  occurring  in  spheroidal 
aggregates  and  finally  forming  branching  groups. 

Assay.  Introduce  (',  dm.  of  (Inarana,  in  \o.  SO  powder,  into  a  flask  and  add  120 
mils  of  chloroform  and  0  mils  of  ammonia  water.  Stopper  the  flask,  shake  it  frequently 
for  half  an  hour,  then  let  it  stand  four  hours.  Airain  shake  the  flask  vigorously  and  when 
the  drug  has  settled,  filter  the  liquid  rapidly  through  a  pledget  of  purified  cotton  and 
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collect  100  mils  of  the  filtrate,  representing  5  Gm.  of  Guarana.  Evaporate  the  char 
filtrate  to  dryness  and  dissolve  the  residue  in  weak  sulphuric  acid  with  the  aid  of  a  gentle 
heat.  When  the  liquid  has  cooled,  hlter  it  into  a  separator  and  wash  the  container  and 
filter  with  several  small  portions  of  distilled  water.  Now  add  ammonia  water  until  the 
liquid  is  distinctly  alkaline  to  litmus  and  shake  out  the  caffeine  with  chloroform  until 
completely  extracted,  as  shown  by  testing  with  iodine  T.S.  in  place  of  the  utuai  mercuric 
potassium  iodide  T.S.  Evaporate  the  united  chloroform  solutions  and  dry  the  residue 
to  constant  weight  at  80°  C.  (176°  F.).  The  weight  is  the  amount  of  caffeine  from  5 
Gm.  of  Guarana  (see  Proximate  Assays,  Chapter  LXII). 

U.  S.  P.  Preparation. — Fluidextractum  Guaranae. 

N.  F.  Preparation. — Elixir  Guarana;  (from  Fluidextract). 

Guarana  contains  caffeine,  C8H10N4(X,  and  about  25  per  cent,  of 
tannin,  with  resin,  mucilage,  starch,  volatile  oil,  saponin,  etc. 

Uses. — It  is  used  as  a  nerve  stimulant,  in  doses  of  thirty  to  sixty 
grains  (2  to  4  Gm.).  It  is  effective  only  in  comparatively  large 
doses. 


CAFFEINA.  U.S.     Caffeine 
[Caffein. — Theine] 

A  feebly  basic  substance  [C8H10O,N4  -f  H20  or  C5H(CH3)302N4 
-4-  H20  =  212.14]  obtained  from  the  leaves  of  Thea  sinensis  Linne 
(Fam.  Ternstrcemiacece) ,  or  from  the  seeds  of  Coffea  arabica  Linne 
(Fam.  Rubiacece)  ;  also  occurring  in  some  other  plants;  or  prepared 
synthetically. 

Preparation. — Caffeine  may  be  prepared  from  tea  or  coffee  by 
precipitating  a  decoction  with  lead  acetate,  removing  the  excess  of 
lead  from  the  filtrate  by  hydrogen  sulphide,  adding  ammonia  water, 
evaporating,  and  recrystallizing.  The  source  of  the  commercial 
supply  is  largely  tea  dust  or  sweepings.  It  may  also  be  made  syn- 
thetically by  the  further  methylation  of  theobromine  or  theophylline 
which  are  chemically  dimethylxanthine. 

Official  Description. — It  occurs  in  white,  flexible,  silky,  glistening  needles,  usually 
matted  together  in  fleecy  masses;  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  bitter  taste.  A  saturated  aque- 
ous solution  of  Caffeine  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Caffeine  dissolves  in  46  mils  of  water,  66  mils  of  alcohol, 
5.5  mils  of  chloroform  and  in  530  mils  of  ether  at  25°  C.  (77°  F.);  also  in  5.5  mils  ol 
water  at  S0°  C.  (176°  F.)  and  in  22  mils  of  alcohol  at  60°  C.  (140°  F.). 

Tests  for  Identity. — Caffeine,  rendered  anhydrous,  melts  between  235°  and  237°  C. 
(455°  and  458.6°  F.). 

Dissolve  about  0.01  Gm.  of  Caffeine  in  1  mil  of  hydrochloric  acid  in  a  porn  •lain 
dish,  add  0.1  Gm.  of  potassium  chlorate  and  evaporate  the  solution  to  dryness  on  a 
water  bath.  Invert  the  dish  over  a  vessel  containing  a  few  drops  of  ammonia  water; 
the  residue  acquires  a  purple  color,  which  is  destroyed  by  fixed  alkalies. 

An  aqueous  solution  of  Caffeine  yields  a  precipitate  with  tannic  acid  T.S.,  soluble  in 
an  excess  of  the  reagent. 

Caffeine  loses  not  more  than  9  per  cent,  of  its  weight  when  dried  to  constant  weight 
at  80°  C.  (176°  F.). 

Incinerate  about  2  Gm.  of  Caffeine;  not  more  than  0.05  pet  cent,  of  ash  remains. 

Impurities  and  Tests  for  Impurities. — Organic  Impurities. — About  0.5  Gm.  of  Caf- 
feine dissolves  is  5  mils  of  sulphuric  or  nitric  acid  without  producing  more  than  a  faint, 
yellowish  color. 

Alkaloids. — Its  aqueous  solution  is  not  precipitated  by  mercuric  potassium  iodide 
T.S. 

U.  S.  P.  Preparation. — Caffeina  Citrata. 

N.  F.  Preparations. — Caffeines  Sodio-Salicylas;  Pulvis  Acctanilidi  Composites; 
Sal  Potassii  Bromidi  Effervescens  Compositus. 
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Uses. — Caffeine  is  a  nerve  stimulant.  It  is  chiefly  used  in  ner- 
vous headaches  of  a  certain  type.  The  dose  is  from  one  to  three  grains 
(0.065  to  0.2  Gm.). 


CAFFEINA  CITRATA.  U.  S.     Citrated  Caffeine 
[Caffein.   Cit.] 

Citrated  Caffeine  contains,  when  dried  to  constant  weight  at  80°  C. 
(176°  F.),  not  less  than  48  per  cent,  of  anhydrous  caffeine  [C8H10 
02N,  =  194.12]. 

Metric  Old  form 

*Caffeine SO  Om.  l  oz.  by. 

Citric  Acid 50  Om.  l  o».  av. 

Distilled  Water,  hot 1 00  mils  2  fl.  oi. 

Dissolve  the  citric  acid  in  the  hot  distilled  water,  add  the  caffeine, 
and  evaporate  the  resulting  solution  to  dryness  on  a  water  bath,  con- 
stantly stirring  toward  the  end  of  the  operation.  Reduce  the  product 
to  a  fine  powder  and  transfer  it  to  well-closed  containers. 

This  is  not  a  definite  chemical  salt,  but  a  mixture  of  caffeine  and 
citric  acid,  caffeine  being  a  feeble  alkaloid.  Hence  the  common 
name  citrate  of  caffeine  is  improper. 

Official  Description. — It  occurs  as  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  slightly  bitter,  acid  taste.  Its 
aqueous  solution  (1  in  30)  is  acid  to  litmus. 

Solubility. — It  gives  a  clear,  syrupy  solution  with  a  small  quantity  of  water,  but 
caffeine  precipitates  on  dilution.  This  precipitate  redissolves  on  the  further  addition  of 
water. 

Tests  for  Identity. — Dissolve  about  0.02  Gm.  of  Citrated  Caffeine  in  1  mil  of  hy- 
drochloric acid  in  a  porcelain  dish,  add  0.1  Gm.  of  potassium  chlorate,  evaporate  the 
mixture  on  a  water  bath  and  invert  the  dish  over  a  vessel  containing  a  few  drops  of 
ammonia  water;  the  residue  acquires  a  purple  color,  which  is  destroyed  by  alkalies. 

About  2  mils  of  a  filtered  aqueous  solution  of  Citrated  Caffeine  (1  in  10)  mixed  with 
50  mil9  of  lime  water  remains  clear  in  the  cold,  but  becomes  turbid  when  heated  to  boiling. 

When  dried  to  constant  weight  at  80°  C.  (176°  F.)  it  loses  not  more  than  5  per  cent, 
of  its  weight. 

Incinerate  about  1  Gm.  of  Citrated  Caffeine;  not  more  than  0.1  per  cent,  of  ash  re- 
mains. 

Impurities  and  Tests  for  Impurities. — Tartaric  Acid. — Heat  a  mixture  of  0.25  Gm. 
of  Citrated  Caffeine  and  5  mils  of  sulphuric  acid  in  a  porcelain  dish  on  a  water  bath 
for  fifteen  minutes,  protecting  it  from  dust;  it  may  become  yellow  in  color  but  not  brown 
or  black. 

Heavy  Metals. — An  aqueous  solution  of  Citrated  Caffeine  does  not  respond  to  the 
Test  for  heavy  metals  (U.  S.  P..  Test  No.  3,  Chapter  LXII). 

Sulphuric  Acid. — The  addition  of  a  few  drops  of  barium  chloride  T.S.  to  10  mils  of 
an  aqueous  solution  of  Citrated  Caffeine  (1  in  100),  previously  treated  with  a  few  drops 
of  hydrochloric  acid,  produces  no  turbidity. 

Assay. — Dissolve  about  0.5  Gm.  of  Citrated  Caffeine,  previously  dried  to  constant 
weight  at  80°  C.  (176°  F.)  and  accurately  weighed,  in  10  mils  of  hot  distilled  water, 
all  an  excess  of  sodium  hydroxide  T.S.,  cool  the  solution,  and  shake  it  in  a  separator 
with  throe  successive  portions  of  20  mils,  10  mils,  and  5  mils,  respectively,  of  chloro- 
form, or  more  if  necessary  to  complete  the  extraction.  Evaporate  the  combined  chloro- 
form solutions  on  a  water  bath  and  dry  the  residue  to  constant  weight  at  80°  C. 
(176°  F.).  The  weight  of  anhydrous  caffi dn<  (CgHioOgN^  ao obtained  corresponds  to 
not  leas  than  48  per  cent,  of  the  weight  of  Citrated  Caffeine  taken.  This  residue, 
when  racxyatallised  from  hot  water,  and  dried  to  constant  weight  at  80°  C.  (176°  F.), 
has  the  melting  point  given  under  Caffeina. 

U.  S.  P.  Preparation. — Caffeina  Citrata  Effervescens. 

Uses. — It  is  used  as  a  cerebral  stimulant  in  doses  of  three  to  eight 
prrains  (0.2  to  0.5  Gm.),  and  in  making  the  effervescent  salt  (see 
below). 
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CAFFEINA  CITRATA  EFFERVESCENS.  U.  S.     Effervescent  Citrated 

Caffeine 
[Caff.  Cit.  Eff.] 

It  contains  not  less  than  1.9  per  cent,  of  anhydrous  caffeine  [C8H,0 
02N4  =  194.12]. 

Metric  Old  form 

*Cltrated  Caffeine 40  dm.  350  gr. 

Sodium  Bicarbonate,  dried  and  powdered 570  Qm.  li  0».  av.  175  gr. 

Tartaric  Acid,  dried  and  powdered 300  Qm.  6  o«.  av. 

Citric  Acid,  uneffloresced  crystals 195  Qm.  3  oz.  av.  394  gr. 

To  make  about 1 000  Qm.  20  o«.  av. 

Powder  the  citric  acid  and  mix  it  intimately  with  the  citrated  caf- 
feine and  tartaric  acid,  then  thoroughly  incorporate  the  sodium  bi- 
carbonate. Place  the  mixed  powders  on  a  plate  of  glass  or  in  a  suit- 
able dish,  in  an  oven  heated  to  between  93°  and  104°  C.  (199.40- 
219.2°  F.) .  Manipulate  the  mixture  carefully  with  a  wooden  spatula, 
and,  when  it  has  become  moist,  rub  it  through  a  No.  6  tinned-iron 
sieve,  and  dry  the  granules  at  a  temperature  not  exceeding  54°  C. 
(129.2°  F.).  Immediately  transfer  the  product  to  suitable  containers 
and  seal  them  tightly.  Care  must  be  used  to  prevent  the  preparation 
from  coming  in  contact  with  air  containing  moisture. 

Assay. — Dissolve  about  5  Gm.  of  Effervescent  Citrated  Caffeine,  accurately  weighed 
in  10  mils  of  hot  distilled  water.  When  effervescence  has  ceased,  add  an  excess  of 
sodium  hydroxide  T.S.,  cool  the  mixture  and  shake  it  in  a  separator  with  three  succes- 
sive portions  of  20  mils,  10  mils,  and  5  mils,  respectively,  of  chloroform,  or  more  if  neces- 
sary to  complete  the  extraction.  Evaporate  the  combined  chloroform  solutions  on  a 
water  bath  and  dry  the  residue  to  constant  weight  at  80°  C.  (176°  F.).  The  weight  of 
anhydrous  caffeine  (C8H10O2N4)  so  obtained  corresponds  to  not  less  than  1.9  per  cent, 
of  the  weight  of  Effervescent  Citrated  Caffeine  taken.  This  residue,  when  recrystallized 
from  hot  water,  responds  to  the  tests  for  identity,  and,  when  dried  to  constant  weight 
at  80°  C.  (176°  F.),  has  the  melting  point  given  under  Caffeina. 

Uses. — This  effervescent  salt  is  used  for  preparing  a  pleasant  stim- 
ulating draught  by  adding  a  teaspoonful  (4  Gm.)  to  four  fluidounces 
of  water. 


CAFFEINE  SODIO-BENZOAS.  U.  S.     Caffeine  Sodio-Benzoate 
[Caff.   Sod.   Benz.] 

A  mixture  of  caffeine  and  sodium  benzoate.  It  contains,  when 
dried  to  constant  weight  at  80°  C.  (176°  F.),  not  less  than  46  per 
cent,  nor  more  than  50  per  cent,  of  anhydrous  caffeine  [C8H100.>N4  = 
194.12],  the  remainder  being  sodium  benzoate  [NaC7H502  =  144.04]. 
Preserve  it  in  well-closed  containers. 

Preparation. — It  may  be  prepared  by  triturating  together  equal 
parts  of  caffeine  and  sodium  benzoate.  in  a  mortar,  witli  enough 
alcohol  to  form  a  smooth  paste,  drying  at  a  moderate  heat  and 
powdering. 

Official  Description. — It  occurs  as  a  white  powder. 

Odor,  Taste,  and  Reaction. — It  is  odorless  and  has  a  sliirhtly  bitter  taste.  An  aqueous 
solution  (1  in  20)  may  bo  neutral,  slightly  acid,  or  slightly  alkaline  to  litmus,  but  is 
not  reddened  by  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Caffeine  Sodio-Renzontc  dissolves  in  1.1  mils  of  water, 
eome  caffeine  separating  on  standing,  and  in  30  mils  of  alcohol,  at  25°  C.  (77°  F.) ;  partly 
soluble  in  chloroform. 
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Tests  for  Identity. — On  heating  the  compound,  it  is  decomposed  with  the  evolution 
of  white  vapors,  leaving  a  carbonaceous  residue  which  effervesces  with  acids  and  colors 
a  non-luminous  flame  intensely  yellow. 

Ferric  chloride  T.S.  produces  a  salmon-colored  precipitate  in  an  aqueous  solution 
of  the  compound.  The  addition  of  diluted  hydrochloric  acid  produces  a  white  precipi- 
tate of  benzoic  acid. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Organic  Matter. — About 
0.1  Gm.  of  Caffeine  Sodio-Benzoate  dissolves  in  2  mils  of  sulphuric  acid  without  pro- 
ducing more  than  a  slight,  yellow  color. 

Heavy  Metals. — An  aqueous  solution  (1  in  50),  acidulated  with  hydrochloric  acid  and 
filtered,  does  not  respond  to  the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter 
LXII). 

When  dried  to  constant  weight  at  80°  C.  (17G°  F.),  it  loses  not  more  than  6  per  cent. 
of  its  weight. 

Assay  for  Caffeine. — Dissolve  about  1  Gm.  of  Caffeine  Sodio-Benzoate,  previously 
dried  to  constant  weight  at  80°  C.  (176°  F.)  and  accurately  weighed,  in  5  mils  of  dis- 
tilled water  in  a  separator,  add  5  mils  of  sodium  hydroxide  T.S.  and  shake  the  mixture 
with  four  successive  portions  of  20  mils,  10  mils,  10  mils,  and  5  mils,  respectively,  of 
chloroform.  Evaporate  the  combined  chloroform  solutions  on  a  water  bath  and  dry 
the  residue  to  constant  weight  at  80°  C.  (176°  F.).  The  weight  of  anhydrous  caffeine 
(C8H10O2N4)  so  obtained  corresponds  to  not  less  than  46  per  cent,  nor  more  than 
50  per  cent,  of  the  weight  of  dried  Caffeine  Sodio-Benzoate  taken. 

This  residue,  when  recrystallized  from  hot  water,  responds  to  the  tests  of  identity 
and,  when  dried  to  constant  weight  at  80°  C.  (176°  F.),  has  the  melting  point  given 
under  Caffeina. 

Assay  for  Sodium  Benzoate. — When  dried  to  constant  weight  at  80°  C.  (176°  F.) 
and  estimated  as  directed  under  the  Assay  for  alkali  salts  of  organic  acids  (see  U.  S.  P., 
Test  No.  6,  Chapter  LXII)  it  shows,  in  the  dried  mixture,  not  less  than  50  per  cent, 
nor  more  than  54  per  cent,  of  sodium  benzoate  (NaCyHsOa). 

Uses. — Its  solubility  renders  it  especially  adaptable  for  the  hypo- 
dermic injection  of  caffeine.  It  is  a  diuretic  and  cardiac  stimulant. 
Dose,  by  the  mouth,  five  grains  (0.32  Gm.)  ;  hypodermically,  three 
grains  (0.2  Gm.). 


CAFFEIN/E  SODIO-SALICYLAS.   N.  F.     Caffeine  Sodio-Salicylate 
[Caff.  Sod. -Sal.] 

Metric  Old  form 

Caffeine 50  dm.  2  01.  av. 

Sodium  Salicylate 50  Gm.  2  01.  av. 

Alcohol, 


To  make  about 1 00  Qm.  4  01.  av. 

Triturate  the  caffeine  with  the  sodium  salicylate  and  a  sufficient 
quantity  of  alcohol  to  produce  a  smooth  paste  and  dry  this  by  ex- 
posure to  air  in  a  moderately  warm  place.  Reduce  the  dry  mass  to 
powder  and  keep  it  in  well-stoppered  bottles. 

Uses. — It  is  used  as  a  diuretic,  anti-rheumatic,  and  stimulant.  It. 
is  used  hypodermically.    Dose,  three  to  five  grains  (0.2-0.32  Gm.). 


THFOPHYLLINA.  U.S.      Theophylline 

[Theophyll.  --PiMKTiiY!  x.wtuini b] 

An  organic  base  [CTH  <>.\\    |- U.,0  or  1  : 3  C,TT,(011  V,ON4 -f 
H,0       198.12],  isomeric  with   theobromine.     It   is  found   in  small 
amounts  in  the  leaves  of  Thea  sfiu  nsis  Linne  (Fam.  Temstnemioi 
and  is  also  prepared  synthetically. 

Preparation. — It  is  a  natural  alkaloid  in  tea.  in  small  amounts, 
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but  it  is  being  made  synthetically  by  a  complicated  process  involv- 
ing the  methylation  of  uric  acid.  This  is  the  first  alkaloid  to  be  made 
artificially  on  a  commercial  scale. 

Official  Description. — It  occurs  as  a  white,  crystalline  powder.  It  is  permanent  in 
the  air. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  bitter  taste.  A  saturated  aque- 
ous solution  of  Theophylline  is  neutral  to  litmus. 

Solubility. — One  Gm.  of  Theophylline  dissolves  in  100  mils  of  water  and  80  mils  of 
alcohol  at  25°  C.  (77°  F.).  It  is  more  readily  soluble  in  hot  water;  sparingly  soluble  in 
ether.     It  is  readily  soluble  in  solutions  of  the  alkali  hydroxides  and  in  ammonia  water. 

Tests  for  Identity. — It  melts  between  269°  and  272°  C.  (516.2°  and  521.6°  F.). 

Dissolve  about  0.01  Gm.  of  Theophylline  in  1  mil  of  hydrochloric  acid  in  a  porcelain 
dish,  add  0.1  Gm.  of  potassium  chlorate,  evaporate  the  solution  to  dryness  on  a  water 
bath  and  invert  the  dish  over  a  vessel  containing  a  few  drops  of  ammonia  water;  the 
residue  acquires  a  purple  color  which  is  destroyed  by  fixed  alkalies. 

An  aqueous  solution  of  Theophylline  yields  a  precipitate  with  tannic  acid  T.S.  which 
is  soluble  in  an  excess  of  the  reagent. 

Impurities  and  Tests  for  Impurities.— Caffeine  or  Theobromine. — Dissolve  about  0.5 
Gm.  of  Theophylline  in  5  mils  of  potassium  hydroxide  T.S.  and  add  15  mils  of  a  solu- 
tion containing  0.5  Gm.  of  sulphanilic  acid  and  5  mils  of  hydrochloric  acid  in  100  mils 
of  distilled  water  and  then  add  5  mils  of  an  aqueous  solution  of  sodium  nitrite  (1  in  200). 
When  this  mixture  is  brought  nearly  to  boiling  and  sodium  hydroxide  T.S.  is  added, 
drop  by  drop,  a  blood  red  color  is  produced. 

Caffeine,  Theobromine,  or  Paraxanthine. — A  clear  solution  is  produced  when  about 
0.2  Gm.  of  Theophylline  is  dissolved  in  5  mils  of  sodium  hydroxide  T.S.  or  in  5  mils 
of  ammonia  water. 

Theophylline  loses  not  more  than  9.5  per  cent,  of  its  weight  when  dried  to  con- 
stant weight  at  100°  C.  (212°  F.). 

Incinerate  about  0.1  Gm.  of  Theophylline;  no  weighable  ash  remains. 

Organic  Impurities. — About  0.2  Gm.  of  Theophylline  dissolves  in  5  mils  of  sulphuric 
acid,  without  producing  more  than  a  faint  yellow  color. 

Uses. — It  is  used  as  a  stimulating  diuretic,  similar  to  caffeine. 
Dose,  four  grains  (0.25  Gm.). 


THEOBROMINE  SODIO-SALICYLAS.  U.S.     Theobromine  Sodio- 

Salicylate 
[Theobrom.    Sodio-Sal.] 

Sodium  theobromine  [C7H702N4Na  =  202.10]  and  sodium  salicy- 
late [NaC7H;;03  =  160.04]  in  approximately  molecular  proportions. 
It  yields,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric 
acid,  not  less  than  46.5  per  cent,  of  theobromine  [C7IIsO.,N4  = 
180.10].    Preserve  it  in  well-closed  containers. 

Preparation. — Theobromine,  which  is  obtained  from  the  seed  of 
Thcobroma  Cacao,  is  said  to  be  absent  in  the  unfermented  seeds,  but 
is  developed  in  the  curing  process,  through  the  splitting  up  of  a 
glucoside.  It  may  be  prepared  by  boiling  the  powdered  beans  with 
water,  filtering,  precipitating  the  tannins  and  coloring  matter  with 
lead  acetate,  removing  the  lead  with  sulphuric  acid,  filtering,  con- 
centrating, adding  magnesia,  evaporating  to  dryness,  extracting  the 
residue  with  alcohol,  and  purifying  the  product  by  recrystallization. 

The  official  salt,  commonly  known  as  diuretin,  is  made  by  preparing 
an  alcoholic  solution  of  sodium  hydroxide,  adding  an  amount  equal 
to  20  parts  of  the  hydroxide  to  100  parts  of  water  and  90  parts  of 
theobromine,  and  warming  the  mixture  until  solution  results.  This 
is  then  added  to  80  parts  of  sodium  salicylate  in  75  parts  of  water 
and  the  solution  quickly  evaporated  to  dryness  and  powdered. 
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Official  Description. — It  is  a  white  powder.  It  gradually  absorbs  carbon  dioxide 
from  the  air  with  the  liberation  of  theobromine,  becoming  partially  insoluble  in  water. 

Odor,  Taste,  and  Reaction. — Odorless,  of  a  sweetish,  saline  and  somewhat  alkaline 
taste.  An  aqueous  solution  of  Theobromine  Sodio-Salicylate  (1  in  20)  is  colorless  and 
clear  or  at  most  opalescent,  and  is  strongly  alkaline  to  litmus  and  phenolphthalein  T.S. 

Solubility. — One  Gm.  of  Theobromine  Sodio-Salicylate  dissolves  in  1  mil  of  water 
at'25°  C.  (77°  F.)  ^slightly  soluble  in  alcohol. 

Tests  for  Identity. — When  ignited  Theobromine  Sodio-Salicylate  yields  a  residue 
which  colors  a  non-luminous  flame  intensely  yellow  and  effervesces  with  acids. 

An  aqueous  solution  of  Theobromine  Sodio-Salicylate  (1  in  100),  slightly  acidulated 
with  acetic  acid,  becomes  violet  on  the  addition  of  ferric  chloride  T.S. 

Impurities  and  Tests  for  Impurities. — Caffeine. — Dissolve  1  Gm.  of  Theobromine 
Sodio-Salicylate  in  10  mils  of  distilled  water  in  a  separator,  add  a  few  mils  of  sodium 
hydroxide  T.S.  and  shake  the  mixture  with  10  mils  of  chloroform.  The  residue  obtained 
after  the  evaporation  of  the  separated  chloroform  layer,  when  dried  to  constant  weight 
at  80°  C.  (176°  F.).  does  not  exceed  0.005  Gm. 

Sodium  Carbonate. — About  0.1  Gm.  of  Theobromine  Sodio-Salicylate  dissolves  in  2 
mils  of  sulphuric  acid  without  effervescing  and 

Organic  Impurities. — without  producing  more  than  a  slight  color. 

Assay. — Dissolve  about  2  Gm.  of  Theobromine  Sodio-Salicylate,  previously  dried 
to  constant  weight  in  a  desiccator  over  sulphuric  acid,  and  accurately  weighed,  in  10 
mils  of  warm  distilled  water,  and  titrate  the  solution  with  normal  hydrochloric  acid 
V.S.,  phenolphthalein  T.S.  being  used  as  indicator.  Not  more  than  5.5  mils  of  normal 
hydrochloric  acid  V.S.  is  required  to  neutralize  2  Gm.  of  Theobromine  Sodio-Salicylate. 
The  solution  should  now  be  slightly  alkaline  to  litmus  or  be  made  so  by  the  addition  of 
one  or  two  drops  of  very  dilute  ammonia  water.  Allow  it  to  stand  at  from  20°  to  25°  C. 
(68°-77°  F.)  for  three  hours,  stirring  occasionally,  then  transfer  the  precipitate  of 
theobromine  obtained  to  a  dried  and  weighed  filter  of  9  cm.  in  diameter,  and  wash  tho 
precipitate  and  filter  with  four  successive  portions  of  5  mils  each  of  ice-cold  distilled 
water,  afterwards  dry  the  filter  and  contents  at  100°  C.  (212°  F.)  and  weigh.  To  the 
weight  of  precipitate  thus  obtained  add  for  each  2  Gm.  of  salt,  0.13  Gm.  (the  approxi- 
mate quantity  of  theobromine  remaining  in  the  liquid  and  washings).  The  sum  corre- 
sponds to  not  less  than  46.5  per  cent,  of  the  weight  of  dried  Theobromine  Sodio-Salicy- 
late taken. 

About  0.05  Gm.  of  the  precipitate  obtained  in  the  preceding  assay,  when  evaporated 
to  dryness  on  a  water  bath  with  1  mil  of  hydrochloric  acid  and  about  0.1  Gm.  of  po- 
tassium chlorate,  leaves  a  reddish-yellow  residue,  which  becomes  purple  on  moistening 
with  a  drop  of  ammonia  water.  Another  portion  of  about  0.2  Gm.  of  the  precipitate, 
when  slowly  heated,  volatilizes  without  melting  and  without  leaving  a  weighable 
residue. 

Uses. — It  is  used  as  a  diuretic  in  cardiac  dropsy  and  chronic 
Bright 's  disease.    The  dose  is  fifteen  grains  (1  Gm.). 


ASPIDOSPERMA.  U.  S.     Aspidosperma 
[Aspidosp. — Quebracho] 

The  dried  bark  of  Aspidosperma  Quebracho  bianco  Schlechtendal 
(Fam.  Aj)ocynacc(r),  without  the  presence  or  admixture  of  more 
than  2  per  cent,  of  wood  or  other  foreign  matter.  It  contains  the 
alkaloids  aspid*>sp<  rmim  ,  ('.,_.  II  .„0_,X.,,  aspidosp<  rmaivM,  CsaHas4 1  ,Na, 
aspidosamine,  qu<  hra<hi>n\  kij<1roqiiebrachi»<\  and  luebrachamine. 
The  commercial  aspidospermine  is  usually  a  mixture  of  tho  above 
alkaloids.  In  addition  it  contains  two  sugars,  qucbrachit  and  inosit, 
and  tannin. 

Official  Description. — In  irregular  chips  or  in  longitudinal  pieces  attaining  a  length 
of  1 1  cm.  and  a  thickness  of  35  aim.;  outer  oorky  layer  from  :*  to  25  nun.  in  thickness, 
brownish-gray  or  reddtah-brown  and  deeply  furrowed,  frequently  somewhat  reticulate 
with  longitudinal  and  shallow  transverse  fissures,  the  crevices  being  occasionally  lined 
with  the  myoelia  of  a  grayish  mould;  outer  surface  of  bark,  from  which  the  cork  has 
eparated,  light  brown  or  reddish-brown  and  usually  more  or  less  roughened;  inner 
surface  occasionally  with  adhering  wood,  otherwise  light  yellowish-brown  to  Ii^ht 
reddish-brown,  longitudinally  finely  striate  and  finely  porous;  fracture  short-fibrous 
with  projecting  bast-fibers. 

Odor  and  Taste.--  N'early  inodorous,  taste  bitter  and  slightly  aromatic. 

Tests  for  Identity  und  Purity. — Under  the  microscope,  transverse  sections  of  Aspi- 
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dosperma  show  a  number  of  successive  layers  of  cork  separated  by  large  groups  of  stone 
cells,  isolated  bast-fibers  and  parenchyma;  inner  bark  with  starch-bearing  medullary 
rays  1  to  5  cells  in  width,  separating  narrow  wedges  composed  of  large  prominent  groups 
of  stone  cells  in  which  are  occasionally  included  one  or  more  thick-walled  bast-fibers; 
bast-fibers  usually  single,  very  thick-walled,  strongly  lignified  and  surrounded  with 
crystal  fibers  and  starch-bearing  parenchyma. 

The  powder  is  reddish-brown;  bast-fibers  single,  very  long  and  surrounded  by  crys- 
tal fibers,  the  crystals  being  in  prisms  frequently  terminated  by  pyramids  and  from 
0.008  to  0.03  mm.  in  length;  stone  cells  in  large  thick  groups  composed  of  numerous 
more  or  less  tabular  cells;  cork  cells  more  or  less  polygonal  in  outline  with  thick,  slightly 
lignified  walls;  starch  grains  single  or  2-  to  4-compound,  the  individual  grains  spher- 
ical, ovoid  or  more  or  less  plano-convex,  from  0.003  to  0.025  mm.  in  diameter. 

U.  S.  P.  Preparation. — Fluidextractum  Aspidospermatis. 

Uses. — A  respiratory  sedative,  used  in  dyspnoea  (loss  of  voice), 
and  in  asthmatic  conditions.  Dose,  thirty  to  sixty  grains  (2  to  4 
Gm.).  The  sulphates  of  aspidospermine  and  quebrachine  are  used 
hypodermically  and  by  the  mouth  in  doses  of  one  to  two  grains 
(0.065  to  0.13  Gm.). 


SPIGELIA.  U.S.     Spigelia 
[Pinkroot] 

The  dried  rhizome  and  roots  of  Spigelia  marilandica  Linne  (Fam. 
Loganiacece) ,  without  the  presence  or  admixture  of  more  than  10 
per  cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Rhizome  horizontal  or  slightly  oblique,  more  or  less  flexuous, 
somewhat  branched,  from  1.5  to  5  cm.  in  length  and  from  2  to  5  mm.  in  diameter;  ex- 
ternally dark  brown,  slightly  annulate,  with  scars  of  bud  scales,  the  upper  surface  knotty, 
from  approximate  stem-bases,  bearing  cup-shaped  scars;  from  the  lower  and  lateral 
portions  arise  numerous  long,  rather  coarse,  sparingly  branched,  brittle  roots;  frac- 
ture short,  internally  differentiated  into  three  nearly  equal  zones  of  pith,  wood  and  bark. 

Few  if  any  of  the  roots  exhibit  thin,  terminal  portions  with  the  bark  stripped  from 
the  slender  strands  of  wood. 

-  Stems  usually  attached  to  the  upper  portion  of  the  rhizome,  nearly  cylindrical, 
attaining  a  length  of  6  cm.  and  a  diameter  of  3  mm.,  light  grayish-brown  to  purplish- 
brown,  nodes  annulate,  marked  by  opposite  leafscars. 

Odor  and  Taste. — Odor  slightly  aromatic ;  taste  bitter,  pungent. 

Tests  for  Identity  and  Purity. — Under  the  microscope,  transverse  sections  of  the 
rhizome  of  Spigelia  show  a  dark  brown,  more  or  less  exfoliated  epidermal  layer;  a  cortex 
composed  of  from  10  to  15  rows  of  starch-bearing  parenchyma;  a  distinct  zone  of  sieve 
tissue  from  0.075  to  0.15  mm.  in  width;  a  compact  woody  area  composed  of  tracheae 
and  tracheids  which  are  hardly  distinguishable  from  each  other,  both  kinds  of  vessels 
being  marked  with  bordered  pores;  an  internal  sieve  closely  resembling  the  sieve  in  the 
bark;  and  a  pith  composed  of  fairly  uniform,  nearly  polygonal,  thin-walled  cells,  more 
or  less  filled  with  small  starch  grains. 

Transverse  sections  of  the  root  show  a  large  cortex,  the  cells  of  which  are  more  or 
less  filled  with  small  starch  grains  and  a  central  stele  of  6  or  8  radial  fibro-vascular 
bundles,  which  in  the  older  roots  are  united  by  a  strong  development  of  lignified  cells. 

The  stem  in  transverse  section  is  distinguished  from  the  rhizome  by  a  narrower  woody 
zone,  the  trachea?  having  spiral  thickenings,  and  by  a  nearly  uninterrupted  circle  of 
non-lignified  bast-fibers  in  the  bark. 

The  powder  is  grayish-brown;  when  examined  under  the  microscope  it  exhibits  starch 
grains  generally  numerous,  at  times,  however,  few,  spherical  or  slightly  angular,  from 
0.002  to  0.006  mm.  in  diameter;  fragments  of  lignified  trachea?  and  tracheids  conspicu- 
ous; fragments  of  trachea;  with  spiral  thickening  relatively  few;  bast-fibers  few,  very 
long,  non-lignified;  occasional  fragments  of  the  reddish-brown  epidermal  cells. 

Spigelia  yields  not  more  than  10  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Fluidextractum  Spigeliae. 

Spigelia  contains  a  bitter  principle,  a  liquid  alkaloid  named  by 
Dudley  spigeline,  resin,  and  a  trace  of  volatile  oil,  with  tannin  and 
wax.    Alcohol  and  water  extract  its  virtues. 

Uses. — It  is  used  as  an  anthelmintic.  Dose,  one  drachm  (-4  Gm.). 
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SPARTEIN/C    SULPHAS.   U.  S.      Sparteine    Sulphate 
[Spartein.    Sulph.J 

The  sulphate  [C15H2aN2.H2S04  -f  5H20  =  422.39]  of  sparteine,  a 
liquid  alkaloid  obtained  from  Cytisus  Scoparius  (Linne),  Link 
(Fam.  Leyuminosa).  Preserve  it  in  well-closed  containers,  pro- 
tected from  light. 

The  salts  of  sparteine  are  mostly  crystallizable,  although  the  alka- 
loid itself  is  liquid. 

Official  Description. — It  occurs  in  colorless,  rhombohedral  crystals,  or  as  a  crystal- 
line powder.    It  is  hygroscopic. 

Odor,  Taste,  and  Reaction. — Odorless  and  having  a  slightly  saline  and  somewhat 
bitter  taste.    Its  aqueous  solution  (1  in  20)  is  neutral  or  acid  to  litmus. 

Solubility. — One  Gm.  of  Sparteine  Sulphate  dissolves  in  1.1  mils  of  water  and  in  3 
mils  of  alcohol  at  25°  C.  (77°  F.);  insoluble  in  chloroform  or  ether. 

Tests  for  Identity. — Add  25  mils  of  ether  and  a  few  drops  of  diluted  ammonia  water, 
avoiding  an  excess,  to  about  0.1  Gm.  of  Sparteine  Sulphate  in  a  test  tube,  then  add  to 
the  mixture  an  ethereal  solution  of  iodine  (1  in  50)  until  the  liquid,  when  shaken,  turns 
from  an  orange  to  a  dark  reddish-brown  color.  After  a  short  time,  the  bottom  and  sides 
of  the  test  tube  will  be  coated  with  minute,  dark  greenish-brown  crystals. 

Barium  chloride  T.S.  produces  a  white  precipitate  insoluble  in  hydrochloric  acid 
when  added  to  an  aqueous  solution  of  Sparteine  Sulphate. 

Incinerate  about  1  Gm.  of  Sparteine  Sulphate;  not  more  than  0.1  per  cent,  of  ash 
remains. 

Impurities  and  Tests  for  Impurities. — Readily  Carbonizable  Organic  Impurities. — A 
solution  of  about  0.1  Gm.  of  the  salt  in  2  mils  of  sulphuric  acid  is  colorless. 

Ammonium  Salts. — Shake  about  0.1  Gm.  of  Sparteine  Sulphate  in  a  test  tube  with 
5  mils  of  potassium  hydroxide  T.S.,  the  liquid  at  first  becomes  turbid,  and  small,  color- 
less or  nearly  colorless  drops  of  sparteine  gradually  collect  on  the  surface.  Suspend  a 
strip  of  moistened  red  litmus  paper  in  the  mouth  of  the  test  tube,  and  apply  a  gentle 
heat ;  the  test  paper  gradually  acquires  a  blue  color,  but  no  odor  of  ammonia  is  perceptible. 

Aniline. — A  mixture  of  about  0.1  Gm.  of  Sparteine  Sulphate,  0.5  mil  of  chloroform 
and  0.5  mil  of  alcoholic  half-normal  potassium  hydroxide  V.S.  does  not  emit  an  odor 
of  phenylisocyanide  on  heating. 

Uses. — Sparteine  sulphate  is  a  cardiac  stimulant  and  narcotic. 
Dose,  one-sixth  of  a  grain  (0.01  Gm.). 


LOBELIA.  U.  S.  Lobelia 

[Lobel. — Indian  Tobacco] 

The  dried  leaves  and  flowering  tops  of  Lobelia  inflata  Linne  (Fam. 
Lobeliacece) ,  without  the  presence  or  admixture  of  more  than  10  per 
cent,  of  stems  or  other  foreign  matter. 

Official  Description. — Sterns  cylindrical,  coarsely  and  irregularly  furrowed,  yellow- 
ish-green, occasionally  purplish  and  with  numerous  spreading  hairs;  leaves  alternate, 
sessile  fir  narrowing  into  a  short  petiole,  usually  more  or  less  broken;  when  entire,  lam- 
inffi  ovate  or  oblong,  from  2  to  9  cm.  in  length,  obtusely  toothed  or  Irregularly  serrate- 
denticulate,  each  tooth  with  a  yellowish-brown,  gland-liko  apex;  pale  green  and  with 
scattered,  bristly  hairs;  flowers  blue  in  long,  loose  racemes  with  short  pedicels,  ealyx 
tabs  OTOld,  with  5  subulate  teeth,  corolla  tubular,  from  A  to  4  mm.  in  length,  5-parted, 
the  upper  2-lol.cd  portion  olefl  nearly  to  the  base;  stamens  with  anthers  united  above 
into  a  curved  tuhe  enclosing  the  bifid  Stigmas;  capsules  ovoid  or  ellipsoidal,  from  5  to 
8  mm.  in  length,  light  brown,  wholly  inferior  and  enclosing  numerous  brownish,  oblong 
and  coarsely  reticulate  seeijs. 

Odor  and  Taste.— Odor  slight,  taste  strongly  acrid. 

tests  for  Identity  and  Purity.—  The  powder  is  dark  green,  odor  irritating;  fragments 
of  seed-coal  composed  of  more  (ir  less  polygonal  cells  with  thick,  yellowish  walls;  occa- 
sionally, non-glandular  hairs  elongated-conical,  from  0.3  to  0.8  nun.  in  length;  fragments 
of  stem  with  trachea  showing  annular  or  spiral  thickenings  or  simple  pores  associated 
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with  narrow  wood-fibers,  the  walls  of  the  latter  being  rather  thin,  more  or  less  lignified 
and  porous;  fragments  of  epidermis  of  leaf  with  elliptical  stomata,  0.025  mm.  in  length 
and  usually  with  3  or  4  neighboring  cells;  pollen  grains  nearly  spherical,  from  0  .015  to 
0.03  mm.  in  diameter. 

Lobelia  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparations. — Fluidextractum  Lobelia} ;  Tinctura  Lobeliae. 

Lobelia  contains  lobeline,  lobelic  acid,  lobelacrin,  iriflatin  and 
lobelianin,  a  volatile  oil,  wax,  resin,  gum,  etc.  Lobeline,  the  alkaloid, 
is  usually  considered  to  be  a  liquid  alkaloid,  without  oxygen,  but 
forming  crystalline  salts. 

Uses. — Lobelia  is  used  as  an  expectorant  and  emetic.  Dose,  two 
to  forty  grains  (0.13  to  2.6  Gm.). 


BAPTISIA.  N.  F.     Baptisia 
[Baptis. — Wild  Indigo] 

The  dried  roots  of  Baptisia  tinctoria  (Linne)  R.  Brown  (Fam. 
Leguminosce) ,  without  the  presence  of  more  than  10  per  cent,  of  the 
crown  and  stem  or  other  foreign  matter. 

It  contains  cytisine  or  baptitoxine,  and  several  glucosides,  baptism, 
baptigcnin,  pseudobaptisin,  and  baptin,  also  resin. 

Official  Description. — Fleshy,  from  0.5  to  4  cm.  in  thickness,  usually  cut  into  elon- 
gated cylindrical  pieces;  the  crown  from  5  to  8  cm.  in  thickness,  more  or  less  warty 
and  marked  by  stem  scars;  outer  surface  dark  brown;  usually  longitudinally  wrinkled, 
transversely  warty,  or  the  thicker  pieces  covered  with  a  soft  and  friable  corky  layer 
bearing  few  branching  rootlets;  fracture  tough,  the  fractured  surface  whitish;  bark- 
section  radially  striate,  wood-section  inconspicuously  radiate,  porous. 

Odor  and  Taste. — Nearly  odorless;  the  bark  bitter  and  acrid,  the  wood  nearly  taste- 
Jess. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  light-grayish  and,  when  exam- 
ined with  the  microscope,  shows  numerous  rounded,  simple,  or  two-  to  four-compound 
starch  grains  up  to  0.016  mm.  in  diameter,  the  larger  grains  sometimes  with  a  deft 
through  the  center;  tracheae  with  bordered  pores  up  to  0.085  mm.  in  diameter;  numer- 
ous sclerenchyma  cells,  long,  thick-walled,  non-porous,  more  or  less  lignified  and  up 
to  0.024  mm. in  width;  fragmcntsof  modullary-ray  tissue  composed  of  cells  with  lignified 
walls  and  numerous  simple  pores;  groups  of  parenchyma,  many  of  the  cells  filled  with 
starch;  few  epidermal  and  cork  cells  with  brownish  walls. 

Baptisia  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Baptisia;. 

Uses. — It  is  a  cathartic  and  hepatic  stimulant,  also  employed  as  a 
nerve  stimulant  and  antipyretic.  It  is  also  used  in  pharmacy  to  pro- 
duce a  yellow  color  in  such  preparations  as  the  antiseptic  solutions. 
Dose,  fifteen  grains  (1  Gm.). 


BERBERIS.   N.  F.     Berberis 

(U.S.  P.  VIII) 

[Berber. — Oregon  Grape  Root] 

The  rhizome  and  roots  of  species  of  the  section  Odostcmon  TCafi- 
nesque  of  the  genus  Herberts  Linne  (Fam.  Bcrtx  ridacecB),  without 
1hr  presence  of  more  than  5  per  cent,  of  the  overground  parts  of  the 
plant  or  other  foreign  matter.  Berberis  without  the  bark  should  bo 
rejected. 
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Berberis  contains  a  yellow  alkaloid,  bcrbcrine,  C20H1704N,  and 
oxyacanthine  {berbine  or  vinetine),  C18H1903N,  and  berbamine, 
C18H1903N. 

Official  Description. — Cylindrical,  more  or  less  knotty,  strongly  branched,  usually 
cut  into  pieces  of  varying  length  and  up  to  45  mm.  in  diameter;  externally  light  yel- 
lowish-brown, longitudinally  wrinkled  and  short  scaly;  fracture  hard  and  tough;  bark 
1  mm.  in  thickness,  easily  separable  into  layers;  wood  yellow,  the  color  more  pronounced 
upon  wetting,  distinctly  radiate,  and  showing  rings  of  growth;  pith  of  rhizome  small, 
sometimes  excentral. 

Odor  and  Taste. — Slightly  odorous;  taste  distinctive,  very  bitter;  on  chewing  it  tinges 
the  saliva  yellow. 

Tests  for  Identity  and  Purity. — The  powder  is  yellowish-brown;  composed  chiefly 
of  fragments  of  wood-fibers  associated  with  a  few  tracheae  and  medullary  rays ;  wood- 
fibers  yellowish,  scarcely  giving  any  reaction  with  phloroglucinol  T.S.  and  hydrochloric 
acid,  and  with  large,  simple,  transverse  pores;  tracheae  chiefly  with  bordered  pores, 
occasionally  reticulate;  medullary  rays  one  to  twelve  cells  wide,  and  in  very  long  rows; 
starch  grains  simple  or  two-  to  three-compound,  the  individual  grains  being  irregularly 
spherical,  from  0.003  to  0.01  mm.  in  diameter,  and  occasionally  larger. 

Berberis  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Berberidis. 

Uses. — It  is  used  as  a  tonic,  hepatic  stimulant,  antiperiodic,  and 
febrifuge.    Dose,  thirty  grains  (2  Gm.). 


CACTUS  GRANDIFLORUS.   N.  F.      Cactus  Grandiflorus 
[Cact.  Grand. — Night  Blooming  Ceretjs] 

The  fresh  succulent  stems  of  the  wild  growing  Cactus  grandiflorus 
Linne  (Cereus  grandiflorus  Miller)  (Fam.  Cactacece).  As  found  in 
commerce,  Cactus  Grandiflorus  is  usually  preserved  in  alcohol  and 
the  amount  of  alcohol  present  should  be  stated  on  the  label. 

Its  constituents  have  not  been  well  studied;  it  contains  a  small 
amount  of  alkaloid,  glucosidal  bodies,  acid,  fat,  etc.  The  preserved 
fresh  stems  only  are  recognized  by  the  N.  F.,  never  the  dried  plant. 

Official  Description. — It  occurs  inpiecesof  varying  length,  from  1.5  to  4  cm.  in  diam- 
eter, and  from  five-  to  seven-angled.  On  the  angles  at  intervals  of  about  2  cm.  are 
tufts  of  from  nine  to  twelve  spines,  each  about  2  mm.  in  length,  and  three  slender  flexu- 
ous  spines  about  1  cm.  in  length;  at  irregular  intervals  are  branched  roots. 

Odor  and  Taste. — It  has  a  strong,  herby  odor;  taste  acidulous  and  mucilaginous. 

Test  for  Identity  and  Purity. — The  transverse  section  shows  a  central  cylinder  about 
3  mm.  in  diameter  and  a  spongy  parenchyma  containing  large  crystals  and  rhaphidesof 
calcium  oxalate. 

N.  F.  Preparation. — Tinctura  Cacti  Grandiflori. 

Uses. — It  is  employed  as  a  substitute  for  digitalis  in  cardiac  weak- 
ness.   The  dose  of  the  tincture  is  fifteen  minims  (1  mil). 


COCCULUS  INDICUS.   N.  F.     Cocculus  Indicus 
[Coccul.  Ind. — -Fish  Berry    Indian  Berrt] 

The  dried  fruit  of  Aiwmirta  Cocculus  (Limn')  Wight  et  Arnott 
(Fam.  Mcuisprrnuicra). 

H  contains  the  alkaloids  menisperminc,  C18Ha4OaNaj  and  parameni- 
spermine  and  hydropicrotoxic  acid,  also  picrotoxin  the  poisonous 
principle. 
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Official  Description. — Reniform,  about  10  mm.  in  length  and  6  mm.  in  breadth  and 
thickness,  blackish-brown,  wrinkled;  hilum  and  micropyle  close  together,  separated  by 
a  shallow  sinus  and  connected  by  an  obscure  ridge  running  around  the  convex  side. 
Seed  urn-shaped,  its  longitudinal  and  transverse  sections  crescent-shaped. 

Odor  and  Taste. — Taste  slightly  bitter;  the  seed  whitish-yellow  and  intensely  bitter. 

Test  for  Identity  and  Purity. — Cocculus  Indicus  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Cocculi  Indici. 

Uses. — Tlie  tincture  is  used  externally  as  a  parasiticide. 


COFFEA  TOSTA.  N.  F.     Coffee 
[Coff.  Tost. — Roasted  Coffee] 

The  dried  ripe  seeds  of  Coffea  arabica  Linne  or  Coffea  liberica  Bul- 
liard  (Fam.  Rubiacece) ,  roasted  until  they  develop  a  dark  brown  color 
and  a  characteristic  aroma,  and  yielding  not  less  than  1  per  cent,  of 
caffeine. 

Its  chief  constituent  is  caffeine,  although  it  contains  tannic  acid 
and  caffeic  and  quinic  acids. 

Official  Description. — Oval,  of  variable  size,  having  one  side  strongly  convex,  the 
other  flat  with  a  longitudinal  groove,  and  showing  traces  of  the  papery  seed-coat  in  the 
cleft. 

Odor  and  Taste. — It  has  a  characteristic  aroma  and  a  pleasantly  bitter  taste. 

Tests  for  Identity  and  Purity. — Percolate  1  Gm.  of  powdered  Coffee  with  ether  until 
exhausted  and  evaporate  the  percolate  to  dryness;  the  residue  weighs  not  less  than  0.1 
Gm.  (presence  of  at  least  10  per  cent,  of  fat). 

Powdered  Coffee,  when  examined  under  the  microscope,  exhibits  numerous  fragments 
of  the  seed-coat  made  up  of  parenchyma  and  irregular  stone  cells,  the  latter  from  0.2 
to  1  mm.  in  length  and  from  0.015  to  0.05  mm.  in  width,  with  walls  having  simple 
pores;  numerous  brownish  endosperm  cells  having  porous  walls  about  0.01  mm.  in  thick- 
ness and  containing  oil  and  aleurone  grains;  starch  grains  few  or  absent. 

Coffee  yields  not  lesa  than  3  per  cent,  nor  more  than  6  per  cent,  of  ash. 

Impurities  and  Tests  for  Impurities. — Starch. — Boil  1  Gm.  of  powdered  Coffee  with  10 
mils  of  distilled  water,  filter  and  acidify  the  filtrate  with  1  mil  of  diluted  sulphuric 
acid,  and  then  decolorize  it  by  the  cautious  addition  of  potassium  permanganate  T.S. 
This  decolorized  solution  shows  no  blue  coloration  upon  the  addition  of  iodine  T.S. 

Artificial  Colors  or  Facings. — Shake  1  Gm.  of  Coffee  with  20  mils  of  water;  the  strained 
liquid  shows  no  colored  or  heavy  deposit.  Shake  1  Gm.  of  Coffee  with  20  mils  of  alco- 
hol; the  strained  liquid  shows  no  colored  or  heavy  deposit,  nor  is  any  color  imparted  to 
the  alcohol. 

Assay. — To  6Gm.of  Coffee,  in  No.  60  powder,  contained  in  a  small  flask,  add  50 mils 
of  purified  petroleum  benzin  and  agitate  the  mixture  occasionally  during  one  hour.  Then 
allow  it  to  settle  and  decant  the  benzin  solution.  Add  50  mils  more  of  the  petroleum 
benzin,  shake  the  mixture  occasionally  during  fifteen  minutes,  then  filter  off  the  benzin 
and  dry  the  drug.  Now  transfer  the  Coffee  residue  to  a  bottle  having  a  capacity  of 
about  250  mils  and  pour  upon  it  120  mils  of  chloroform  and  6  mils  of  ammonia  water. 
Stopper  the  bottle  securely  and  shake  it  vigorously  at  intervals  during  six  hours.  Then 
allow  it  to  stand  one  hour,  and  filter  off  100  mils  of  the  chloroform  solution.  Transfer 
this  to  a  beaker  and  evaporate  the  chloroform  at  a  gentle  heat.  Dissolve  the  alkaloidal 
residue  in  10  mils  of  a  mixture  of  1  mil  of  diluted  sulphuric  acid  and  9  mils  of  distilled 
water,  by  aid  of  a  gentle  heat,  and  filter  the  solution  through  a  small  filter,  not  exceed- 
ing 5  cm.  in  diameter,  into  a  separator.  Wash  the  beaker  and  filter  with  successive 
small  portions  of  acidulated  water,  until  a  few  drops  of  the  filtrate  give  no  test  for 
caffeine  when  tested  with  iodine  T.S.  To  the  mixed  acid  washings,  add  a  slight  excess 
of  ammonia  water,  and  shake  out  the  caffeine  with  successive  portions  of  chloroform, 
collecting  the  chloroformic  solutions  in  a  tared  flask  or  beaker.  Evaporate  or  distil  off 
the  chloroform  at  a  temperature  not  exceeding  75°  C.  (167°  F.)  and  add  to  the  residue 
5  mils  of  ether.  Evaporate  off  the  ether  cautiously,  then  dry  the  residue  to  constant 
weight  at  a  temperature  not  exceeding  80°  C.  (176°  F.)  and  add  0.0025  Gm.  to  the  final 
weight  of  caffeine  to  replace  that  lost  in  the  petroleum  benzin  washing.  The  weight 
represents  the  amount  of  caffeine  in  5  Gm.  of  Coffee. 

N.  F.  Preparation. — Fluidextractum  Coffea;. 

Uses. — It  is  chiefly  used  for  its  flavor  and  stimulating  effects. 
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CONIUM.   N.  F.     Conium 

(U.S.  P.  VIII) 

[Poison  Hemlock] 

The  full  grown,  but  unripe  fruit  of  Conium  maeulatum  Linne 
(Fam.  Umbelliferce) ,  carefully  dried  and  preserved,  and  yielding  not 
less  than  0.5  per  cent,  of  coniine.  After  being  kept  for  more  than  two 
years,  Conium  is  unfit  for  use. 

Official  Description. — Broadly  ovoid,  greenish-gray,  the  two  mericarps  of  most  of 
the  fruits  separated,  each  about  3  mm.  in  length  and  about  1.5  mm.  in  diameter,  ovoid, 
somewhat  curved,  the  inner,  flattened  side  marked  by  a  deep  longitudinal  groove,  the 
outer,  convex  side  with  five,  pale  yellow,  somewhat  crenate  ribs,  the  intervening  sur- 
faces wrinkled  but  otherwise  smooth,  pericarp  without  oil  tubes. 

Odor  and  Taste. — Odor  slight,  but  when  triturated  with  a  solution  of  potassium 
hydroxide,  strong,  disagreeable,  and  mouse-like;  taste  characteristic,  disagreeable,  after- 
wards somewhat  acrid. 

Tests  for  Identity  and  Purity. — Transverse  sections  of  the  mericarp,  when  examined 
under  the  microscope,  exhibit  a  pentangular  outline,  the  angles  projecting  and  forming 
the  ribs,  four  of  the  sides  being  almost  equal  in  length,  the  fifth  or  commissural  side  being 
about  twice  as  long  as  one  of  the  dorsal  sides  and  usually  concave  near  the  middle;  a 
distinct  fibro-vascular  bundle  at  each  angle  composed  of  thick-walled  fibers  about  0.013 
mm.  in  diameter  and  a  few  trachea;;  epidermis  consisting  of  one  layer  of  cells  which  are 
sometimes  slightly  centrifugally  developed,  hairs  are  absent;  pericarp  thin,  without 
vittae,  enclosing  a  single  seed  and  extending  inwardly  on  the  commissural  side  for  about 
one-third  the  diameter  of  the  section;  the  inner  epidermis  of  the  pericarp  composed  of 
two  layers  of  cells  with  yellowish-brown  walls,  the  outer  layer  with  cells  from  0.06 
mm.  to  0.12  mm.  in  tangential  length  and  with  thickened  radial  and  inner  walls,  the 
inner  layer  with  thin-walled  cells  from  0.03  to  0.06  mm.  in  tangential  length  and  about 
0.03  mm.  ir  'adial  diameter;  the  seed-coat  composed  of  small,  thick-walled  cells  about 
0.015  mm.  in  radial  diameter;  often  obliterative;  a  large  endosperm  or  central  portion 
being  somewhat  pentangular-rounded  in  outline,  with  a  deep  channel  on  the  commis- 
sural side  and  composed  of  polygonal  parenchyma  cells;  the  latter  contain  globules  of 
fixed  oil  and  aleurone  grains  with  rosette  aggregates  of  calcium  oxalate. 

The  powdered  drug  is  greenish-gray  and,  when  examined  under  the  microscope, 
exhibits  numerous  angular  or  rounded,  light-colored  fragments  of  endosperm  tissue, 
composed  of  parenchyma  cells  containing  fixed  oil,  aleurone  grains  and  rosette  aggre- 
gates of  calcium  oxalate,  the  latter  from  0.002  to  0.006  mm.  in  diameter;  a  few  more 
or  less  curved  groups  of  lignified  fibers;  fragments  of  the  seed-coat  with  yellowish-brown 
walls;  a  few  rounded  starch  grains  about  0.005  mm.  in  diameter;  spiral  or  annular 
tracheae  few;  numerous  oil  globules  on  mounting  the  powder  in  hydrated  chloral  T.S. 

Conium  yields  not  more  than  8  per  cent,  of  ash. 

Assay. — Place  15  Gm.  of  Conium,  in  No.  40  powder,  in  a  250-mil  Erlenmeyer  flask, 
add  150  mils  of  purified  petroleum  benzin  and  then  15  mils  of  solution  of  sodium  hy- 
droxide, insert  the  stopper  securely,  and  shake  the  flask  vigorously  at  frequent  intervals 
during  six  hours.  Allow  the  mixture  to  settle  and  decant  100  mils  of  the  clear  benzin 
solution  (representing  10  Gm.  of  the  drug)  into  a  separator;  extract  the  alkaloid  by 
shaking  with  successive  portions  of  weak  hydrochloric  acid  until  a  few  drops  of  tin-  last 
washing  give  no  precipitate  with  iodine  T.S.  Collect  the  acid  washings  and  concen- 
trate by  evaporation  on  a  water  bath  to  10  mils,  cool  and  transfer  the  liquid  to  a  sep- 
arator, then  cautiously  add  sodium  carbonate  in  excess.  Extract  the  alkaloid  by  shak- 
ing out  with  successive  portions  of  15  mils  each  of  purified  petroleum  benzin.  Separate 
the  benzin  washings  and  filter  into  a  beaker.  Then  add  exactly  10  mils  of  tenth-normal 
sulphuric  acid  V.S.  and  stir  thoroughly  for  two  minutes  BO  as  to  mix  the  acid  and  ben- 
zin solution.  Evaporate  the  bensin  laser  in  a  current  of  warm  air,  at  a  temperature 
not  exceeding  60°  C.  (140°  Y.)  and  as  soon  as  the  benzin  has  disappeared,  cool,  add  five 
drops  of  cochineal  T.S.  or  methyl  red  T.S.  and  titrate  the  acid  solution  with  fiftieth- 
normal  potassium  hydroxide  V.S.  Each  mil  of  tenth-normal  sulphuric  acid  V.S.  con- 
sumed corresponds  to  0.0126  Gm.  of  coniine.  Calculate  the  amount  of  coniine  neu- 
tralised 1-y  the  acid,  and  multiply  the  result  by  ten  to  obtain  the  percentage  of  coniine 
in  the  drug. 

N.  F.  Preparations. — Extractum  Conii;  Fluidcxtractum  Conii. 

Conium  contains  coniine,  C8Ht7N,  conhydrine  or  oxyconwne,  CJT,T 
ON,  and  pseudooonhydrine,  ethyl-piperidine,  and  methylconiine,  C8 

!!,,.( 'II  \ ;  also  a  little  volatile  oil  and  fixed  <>U.    Coniine  is  a  liquid 
volatile  alkaloid,  and  contains  no  oxygen.    It  was  the  first  alkaloid  to 
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be  made  by  synthesis.    Its  odor  resembles  that  of  the  urine  of  mice. 
It  is  soluble  in  water,  alcohol,  and  ether. 

Uses. — Conium  is  used  as  a  narcotic  and  sedative.     Dose,  three 
grains  (0.2  Gm.). 


COPTIS.   N.  F.     CoptiK 

[Goldthread] 

The  dried  plant  of  Coptis  trifolia  (Linne)  Salisbury  (Fam.  i?a- 
nunculacca) . 

It  contains  the  yellow  alkaloid  bcrbcrine  and  a  white  alkaloid  called 
coptine. 

Official  Description. — In  loose,  matted  masses  consisting  of  long,  much-branched 
rhizomes  and  their  small  roots,  together  with  the  leaves.  Rhizomes  orange  or  golden- 
yellow;  leaves  evergreen,  long  and  slenderly  petioled,  trifoliate,  the  segments  broadly 
obovate-cuneate,  crenately  lobed  and  toothed  with  sharp-pointed  teeth,  prominently 
veined,  smooth,  coriaceous,  dark  green  and  shining  but  often  drying  to  a  dull  brownish 
hue;  flowers,  if  present,  small,  solitary,  terminating  slender  scapes,  sepals  five  to  seven, 
oblong,  obtuse,  deciduous;  petals  five  to  six,  pale  yellow,  small  club-shaped;  stamens 
numerous. 

Odor  and  Taste. — Odor  faint;  taste  purely  bitter  without  astringency. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  yellowish-green  and,  when 
examined  under  the  microscope,  exhibits  numerous,  mostly  simple,  starch  grains,  some- 
what rounded,  up  to  0.007  mm.  in  diameter;  fragments  of  leaf  epidermis,  composed 
of  cells  with  wavy  vertical  walls  and  broadly  elliptical  stomata,  the  latter  up  to  0.024 
mm.  in  length;  fragments  of  the  nerved  scales  from  the  nodes,  composed  of  cells  with  yellow 
walls;  leaf  parenchyma  cells  containing  chloroplastids;  few  simple,  thick-walled  hairs 
from  the  midrib  of  the  leaf,  from  0.035  to  0.075  mm.  in  length;  elongated,  epidermal 
cells  from  the  roots  having  yellow  walls  and  filled  with  reddish  contents;  fragments 
of  epidermal  and  sub-epidermal  cells  from  the  rhizome,  similar  to  those  from  the  root, 
but  without  reddish  contents,  often  filled  with  a  yellowish  content;  groups  of  elongated 
parenchyma  cells  about  0.06  mm.  in  length  and  about  0.01  mm.  in  width,  many  being 
filled  with  starch  grains;  tracheae  with  bordered  pores  or  spiral  markings,  about  0.02 
mm.  in  width;  narrow,  thin-walled,  porous  sclerenchyma  fibers. 

Coptis  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Coptis. 

Uses. — It  is  used  as  a  tonic  and  in  mouth-washes  for  canker-sores 
and  as  a  gargle  for  sore  throat.    Dose,  thirty  grains  (2  Gm.). 


CORYDALIS.  N.  F.     Corydalis 

[Coryd. — Turkey  Corn     Squirrel  Corn] 

The  dried  tubers  of  Bicuculla  canadensis   (Goldie)    Biillspaugh, 

Usually  somewhat  mixed  with  the  dried  bulb-like  portions  of  Bicuculla 
Cucullaria  (Linne)  Millspaugh  (Fam.  Fumariaa vr) ,  and  without 
the  presence  of  more  than  5  per  cent,  of  other  parts  of  the  plants  or 
other  foreign  matter. 

It  contains  corydaline,  C1SH1004N,  fumaric  acid,  bitter  extractive 
and  acid  resin. 

Official  Description. — The  tubers  are  spheroidal  and  frequently  vertically  depressed, 

the  flattened  surface  more  or  less  concave,  up  to  15  mm.  in  diameter;  usually  single, 
rarely  two  or  more  in  a  cluster;  externally,  minutely  pitted  or  nearly  smooth:  trrayish- 
brown,  grayish-black,  or  amber-colored  and  more  or  less  translucent;  one  of  the  tl.it- 
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tened  surfaces  with  a  triangular  scar  from  detached  roots,  the  other  usually  with  remains 
of  the  slender  rhizome;  fracture,  hard  and  horny,  exhibiting  a  yellowish,  waxy  inte- 
rior, or  somewhat  tough  and  granular,  exhibiting  a  yellowish-white  interior. 

The  grains  of  the  granulate  bulb  of  Bicuculla  Cucullaria  are  ovoid  or  triangular- 
ovoid  and  up  to  12  mm.  in  length;  the  larger  grains  distinctly  concave  on  one  surface, 
with  a  scar  at  the  apex  from  the  detached  petiole,  and  usually  attached  to  the  short 
root-stock  in  clusters  of  three;  the  smaller  grains  usually  separated  from  the  root-stock, 
with  an  acute  apex  and  a  scar  at  the  base;  externally,  yellowish-  or  grayish-brown, 
usually  translucent;  fracture  hard  and  horny,  exhibiting  a  grayish,  waxy  interior,  or 
granular  and  tough,  exhibiting  a  whitish  interior. 

Odor  and  Taste. — Nearly  odorless ;  taste  slightly  bitter. 

Tests  (or  Identity  and  Purity. — The  powdered  drug  is  light  yellow  or  yellowish-gray 
and,  when  examined  under  the  microscope,  exhibits  numerous  oval,  ovoid  or  oblong, 
simple  starch  grains,  the  broad  end  of  the  grain  sometimes  truncate,  up  to  0.06  mm. 
in  length  and  frequently  with  a  cleft  or  horseshoe-shaped  fissure  in  the  email  end  of 
the  grain;  occasionally  in  two-compound  grains;  altered  starch  grains  up  to  0.09  mm. 
in  length;  numerous  angular  or  rounded  parenchyma  cells  isolated  or  in  groups  and  con- 
taining more  or  less  altered  starch  grains  the  outlines  of  which  are  indistinct;  tracheae 
few  with  reticulate,  simple  pores,  annular  or  spiral  markings;  fragments  of  epidermal 
cells  with  thin  brownish  walls;  sclerenchyma  fibers  very  few  or  absent;  few  character- 
istic sclerotic  cells  from  the  root-stock  of  Bicuculla  Cucullaria,  irregular  in  outline, 
mostly  elongated  up  to  about  0.75  mm.  in  length  and  0.1  mm.  in  width,  walls  heavily 
lignified  and  about  0.02  mm.  in  thickness  and  porous,  occurring  isolated  or  in  groups 
of  from  two  to  four;  very  few  sclerotic  cells  from  the  rhizome  of  Bicuculla  canadensis, 
mostly  isodiametric,  uniformly  smaller  than  in  Bicuculla  Cucullaria  and  with  walla 
about  0.012  mm.  in  thickness,  not  distinctly  irregular  in  outline;  very  few  rosette  aggre- 
gates of  calcium  oxalate,  up  to  0.02  mm.  in  diameter,  from  the  portions  of  rhizome  of 
Bicuculla  canadensis. 

An  infusion  prepared  by  placing  5  Gm.  of  powdered  Corydalis  in  100  mils  of  hot 
distilled  water,  stirring  occasionally  during  ten  minutes  and  then  filtering,  ia  of  a  light 
amber  color,  and  gives  a  precipitate  with  potassio-mercuric  iodide  T.S.  and  a  dark  blue 
color  with  iodine  T.S. 

Corydalis  yields  not  more  than  8  per  cent,  of  ash. 

N.  F.  Preparations. — Elixir  Corydalis  Composition  (from  Fluidertract) ;  Fluid- 
extractum  Corydalis;  Fluidextractum  Stillingiae  Compositum. 

Uses. — It  is  used  as  a  tonic  and  antisyphilitic.  Dose,  ten  grains 
(0.65  Gm.). 


DELPHINIUM.   N.  F.  Larkspur  Seed 
[Delphin.] 

The  dried  seeds  of  Delphinium  Consolida  Linne  or  of  Delphinium 
A  juris  Linne  (Fam.  Ranunculacece-) ,  without  the  presence  of  more 
than  5  per  cent,  of  foreign  matter. 

Its  constituents  are  similar  to  those  obtained  from  staphisagria. 
The  most  important  alkaloid  is  delphinine,  C31H4flO.N;  there  is  also 
present  delphisine,  a  decomposition  product  of  delphinine,  and  del- 
phinoidine,  C2r)H4204N,  and  other  minor  constituents  have  also  been 
claimed  to  be  present. 

Official  Description. — Irregularly  tctrahedral,  or  by  pressure  somewhat  triangulate, 

acute  at  one  cud, obtuse  or  rounded  at  the  other,  about  2  mm.  in  length  and  equally 
broad  or  slightly  narrower,  surface  black  or  blackish-brown,  deeply  and  narrowly  fur- 
rowed, the  furrows  intersecting  so  as  to  give  a  sharply  tuberculate  appearance  to  the 

surface,   with  serrate    edges;    testa    crustaceous;  kernel   whitish,   fleshy;  embryo  small, 

in  fleshy  endosperm. 

Odor  and  Taste. — Odor  very  faint;  taste  bitter,  afterwards  biting  and  acrid. 

Test  for  Identity  and  Purity. — Larkspur  Seed  yields  not  more  than  7  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Dclphinii. 

Uses. — It  is  used  almost  entirely  for  the  destruction  of  lice  and  the 
it<li  mite.  It  may  be  employed  as  an  ointment  or  as  a  lotion  or 
tincture. 
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DULCAMARA.  N.  F.     Bittersweet 
[Dulcam.] 

The  dried  stems  and  branches  of  Solanum  Dulcamara  Linne  (Fam. 
Solanacew). 

It  contains  the  alkaloid  solanine,  C4£H87015N,  also  the  glucoside 
dulcamarin.    Solanidine,  C28H4102N,  is  a  decomposition  product. 

Official  Description. — In  short  sections  about  5  mm.  or  less  in  thickness,  cylindraceous, 
somewhat  angular,  longitudinally  striate,  more  or  less  warty,  usually  hollow  in  the  center; 
bark  thin,  externally  pale  greenish,  or  light  greenish-brown,  glabrous,  marked  with  alter- 
nate leaf  scars,  internally  green,  the  greenish  or  yellowish  wood  occurring  in  one  or 
two  concentric  rings. 

Odor  and  Taste. — Odor  slight;  taste  bitter,  afterwards  sweet. 

Tests  for  Identity  and  Purity. — The  powder  is  greenish-yellow  and,  when  examined 
under  the  microscope,  exhibits  trachea  up  to  0.05  mm.  in  diameter  and  with  bordered 
pores;  lignified  wood-fibers  with  few  pores;  non-lignified  bast-fibers  with  walls  up  to 
0.02  mm.  in  thickness;  fragments  of  cork  cells;  few  simple,  unicellular  hairs  up  to  0.8 
mm.  in  length,  and  with  the  lamina  distinct  in  the  lower  portions  only;  few  starch  grains, 
Bpheroidal,  up  to  0.012  mm.  in  diameter;  sphenoidal  crystals  of  calcium  oxalate  numer- 
ous, up  to  0.007  mm.  in  length. 

Bittersweet  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Dulcamara). 

Uses. — It  is  used  as  a  diuretic  and  sedative.  Dose,  one  drachm 
(4Gm.). 

IGNATIA.  N.  F.     Ignatia 

[Ignat. — Saint  Ignatius  Bean     Ignatia  Amara] 
The  dried  ripe  seeds  of  Strychnos  Ignatii  Bergius    (Fam.   Lo- 

ganiacece),  yielding  not  less  than  2  per  cent,  of  the  alkaloids  of 

Ignatia. 

Its  constituents  are  similar  to  those  from  nux  vomica,  although 

the  alkaloids  are  usually  present  in  smaller  amounts. 

Official  Description. — Heavy,  hard,  angularly  ovate  with  obtuse  angles,  from  20  to 
30  mm.  in  length  and  about  15  mm.  in  breadth  and  thickness;  externally  grayish  or 
reddish-black,  nearly  smooth  with  few  or  no  hairs;  fracture  granular  and  translucent 
in  small  fragments;  a  small,  irregular  cavity  in  the  center. 

Odor  and  Taste. — Nearly  inodorous  and  intensely  bitter. 

Tests  for  Identity  and  Purity. — The  powder  is  grayish-brown  and,  when  examined 
under  the  microscope,  exhibits  thin  cells  of  the  epidermis  and  the  subjacent  layer  of 
the  seed-coat,  polygonal  cells  with  thickened,  pitted  walls;  hairs  characteristic,  spreading 
and  thickened  at  the  base  and  having  linear  markings;  endosperm  tissue,  the  outer  cells 
small,  contents  granular,  the  inner  larger,  with  thickened  walls;  lumen  irregular  in  size 
and  shape. 

Ignatia  yields  not  more  than  4  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Ignatia,  in  No.  40  powder,  into  a  250-niil  flnsk  and  add 
150  mils  of  a  mixture  of  chloroform,  1  volume,  and  ether,  2  volumes.  Stopper  the  flask, 
shake  it  well  and  allow  it  to  stand  ten  minutes,  then  add  10  mils  of  ammonia  water, 
shake  the  flask  vigorously  every  ten  minutes  during  two  hours  and  allow  it  to  stand  for 
ten  hours.  Now  add  25  mils  of  distilled  water,  again  shake  the  flask  well,  and,  when 
the  drug  has  settled,  decant  100  mils  of  the  solution,  representing  10  Gm.  of  Ignatia. 
Filter  the  solution  through  a  pledget  of  purified  cotton  into  a  separator,  and  rinse  the 
graduate  and  cotton  with  a  little  ether.  Completely  extract  the  alkaloids  from  the 
solution  by  shaking  out  repeatedly  with  weak  sulphuric  acid.  Collect  the  acid  wash- 
ings in  a  separator,  add  ammonia  water  until  the  solution  is  decidedly  alkaline  to  litmus, 
and  completely  extract  the  alkaloids  by  shaking  out  repeatedly  with  chloroform.  Evap- 
orate the  combined  chloroform  washings  to  dryness,  dissolve  the  alkaloids  from  the 
residue  in  exactly  10  mils  of  tenth-normal  sulphuric  acid  V.S.,  and  titrate  the  excess 
of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  using  cochineal  T.S.  or  methyl 
red  T.S.  as  indicator. 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  36.4  mil- 
ligrammes of  the  alkaloids  of  Ignatia. 

N.  F.  Preparations. — Extractum  Ignatise;  Tinctura  Ignatiar. 

Uses. — Similar  to  nux  vomica.    Dose,  one  grain  (0.0G5  Gm.)'. 
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KOLA.  N.  F.     Kola 

[Cola] 

The  dried  cotyledons  of  several  species  of  Cola  Schott  and  End- 
licher  (Fam.  Sterculiacece) ,  yielding  not  less  than  1.5  per  cent,  of 
caffeine. 

The  chief  constituent  is  caffeine,  with  small  amounts  of  theobromine. 
It  also  contains  kolatin,  kolanin,  tannic  acid,  fat,  volatile  oil,  etc. 

Official  Description. — Irregularly  plano-convex,  broadly  oval,  or  approaching  circu- 
lar in  outline,  from  2.5  to  5  cm.  in  length,  or  triquetrous;  heavy,  hard  and  tough;  brown, 
with  the  outer  surfaces  slightly  wrinkled,  the  inner  surfaces  lighter  and  smoother;  edges 
slightly  incurved  and  sharp. 

Odor  and  Taste. — Odorless;  taste  slightly  astringent. 

Tests  for  Identity  and  Purity. — The  powdered  drug  is  reddish-brown  and,  when 
examined  under  the  microscope,  exhibits  numerous  starch  grains,  some  of  which  show 
alteration,  the  normal  grains  up  to  0.045  mm.  in  diameter,  the  smaller  ellipsoidal  or 
spherical,  the  larger  ellipsoidal  or  irregularly  oblong  and  occasionally  with  a  protuber- 
ance on  one  side;  many  of  the  larger  grains  show  lamella?  and  a  circular  point  of  origin 
of  growth  or  a  fissure  through  the  center,  and  a  distinct  cross  when  examined  with  the 
polarizing  microscope;  parenchyma  cells  numerous,  about  0.065  mm.  in  diameter,  with 
reddish-brown  walls. 

Assay. — Introduce  6  Gm.  of  Kola,  in  No.  60  powder,  into  a  flask  and  add  120  mils 
of  chloroform  and  6  mils  of  ammonia  water.  Stopper  the  flask,  shake  it  frequently  for 
half  an  hour,  then  let  it  stand  four  hours.  Again  shake  the  flask  vigorously  and,  when 
the  drug  has  settled,  filter  the  liquid  rapidly  through  a  pledget  of  purified  cotton  and 
collect  100  mils  of  the  filtrate  representing  5  Gm.  of  Kola.  Evaporate  the  clear  filtrate 
to  dryness  and  dissolve  the  residue  in  5  mils  of  weak  sulphuric  acid  with  the  aid  of  a 
gentle  heat.  When  the  liquid  has  cooled,  filter  it  into  a  separator  and  wash  the  con- 
tainer and  filter  with  several  small  portions  of  distilled  water.  Now  add  ammonia 
water  until  the  liquid  is  distinctly  alkaline  to  litmus  and  shake  out  the  alkaloid  with 
successive  portions  of  chloroform  until  completely  extracted,  as  shown  by  testing  with 
iodine  T.S.  Evaporate  the  united  chloroform  solutions  and  dry  the  residue  to  constant 
weight  at  80°  C.  (176°  F.).     The  weight  is  the  amount  of  caffeine  from  5  Gm.  of  Kola. 

Kola  yields  not  more  than  3  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Kolae. 

Uses. — It  is  employed  for  the  same  purposes  as  caffeine.  It  is 
also  used  in  cardiac  weakness  and  topical  diarrhoea.  Dose,  one  drachm 
(4  Gm.). 


PAPAVERIS  FRUCTUS.   N.  F.     Poppy   Capsules 
[Papav.  Fruct.] 

The  dried,  fully  grown,  unripe  fruit  of  Papaver  somniferum  Linne 
(Fain.  Papaveract «) .  Separate  and  reject  the  seeds  before  using  the 
fruit  in  pharmaceutical  preparations. 

It  contains  a  small  amount  (about  0.2  per  cent.)  of  morphine: 
narcotine,  narceine,  papaverine,  rharadine,  code  in*  and  meconic  a*id 
have  been  reported  as  being  present  in  minute  amounts. 

Official  Description. — Globular  or  ovoid,  usually  from  3  to  3.5  cm.  in  diameter,  but 
varying  in  siie,  more  ok  lew  sunken  or  depressed  on  the  sides,  contracted  at  the  base 
into  a  sorl  of  neck  immediately  above  a  tumid  ring  at  the  point  of  attachment  with 
the  stalk;  crowned  ;it  the  summit  with  the  seven-  to  fifteen-rayed  stigma  disk:  outer 
wall  of  pericarp  smooth,  hard,  grayish-yellow  to  brownish-yellow,  often  marked  with 
black  spots;  interior  surface  rugose,  finely  striated  transversely,  and  bearing  thin, brittle, 
membranaceous  placenta  which  extend  from  the  sutures  toward  the  center,  and  bear 
on    their  faces   and  edges  numerous    minute,  conspicuously  reticulated,  reniform  white 

seeds. 

Odor  and  Taste. —Odorless;  taste  slightly  bitter. 

Tests  for  Identity  and  Parity.— Macerate  I  Gm.  of  thfl  powdered  Capsules  for  two 
hour*  with  10  rriijs  of  water  containing  1  per  cent,  of  hydrochloric  add,  and  filter;  the 
filtrate  yields  distinct  precipitates  with  iodine  T.S.  and  with  potassio-mercuric iodide T.  8. 
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The  powdered  drug  ia  grayish-yellow,  and,  when  examined  under  the  microscope, 
exhibits  fragments  of  the  epicarp  composed  of  thick-walled  polygonal  cells,  the  cells  of 
the  outer  layer  non-porous,  up  to  0.05  mm.  in  diameter  and  with  occasional  stomata, 
the  latter  up  to  0.035  mm.  in  length;  the  cells  of  the  inner  layer  of  the  epicarp  often 
with  numerous  simple  pores;  portions  of  the  soft,  spongy  sarcoearp  consisting  of  isodia- 
metric  or  irregular  parenchyma  and  branching  milk  ducts,  the  latter  up  to  0.06  mm.  in 
width,  of  variable  length  and  with  thin,  non-porous  walls;  fragments  of  the  inner  wall 
of  the  pericarp  and  the  outer  walls  of  the  placental  tissue  composed  of  polygonal  or 
somewhat  elongated  cells  with  porous  walls,  up  to  0.06  mm.  in  width  and  up  to  0.3  mm. 
in  length,  the  walls  of  the  latter  cells  often  slightly  lignified;  spiral  and  annular  trachese 
up  to  0.035  mm.  in  width  and  reticulate  trachea?  up  to  0.06  mm.  in  width;  sclerenchyma 
cells  few,  with  simple  or  oblique  pores;  starch  grains  few,  small,  somewhat  rounded; 
fragments  of  the  reticulately  pitted  seed-coat  very  few  or  absent. 

Poppy  Capsules  yield  not  more  than  10  per  cent,  of  ash. 

N.  F.  Preparation. — Syrupus  Papaveris. 

Uses. — A  narcotic  similar  to  opium.    Dose,  fifteen  grains  (1  Gm.). 

PAREIRA.   N.  F.      Pareir* 

(U.S.P.  VIII) 
[Pareira  Brava] 
The  dried  roots  of  Chondodendron  tomentosum  Ruiz  et  Pavon 
(Fam.  Menispermacece) ,  without  the  presence  of  more  than  5  per 
cent,  of  stems  or  other  foreign  matter. 

This  root  contains  an  alkaloid  usually  called  pelosine,  C18H2103N; 
it  also  contains  starch,  gum,  tannin  and  phlobaphene.  Pelosine  has 
been  proved  to  be  identical  with  buxine  and  bebeerine,  alkaloids  ob- 
tained from  Buxus  sempervirens  and  Ncctandra  Rodicei. 

Official  Description. — Nearly  cylindrical,  more  or  less  tortuous,  of  variable  length 
and  from  1  to  6  cm.  in  diameter;  externally  brownish-black  or  blackish-brown  with 
transverse  ridges  on  knot-like  projections,  occasionally  fissured  and  longitudinally 
wrinkled  or  even  furrowed;  hard,  heavy  and  tough;  when  freshly  cut  having  a  waxy 
luster;  the  transverse  surfaces  exhibiting  several  successive  excentric  and  distinctly 
radiate  concentric  zones  of  projecting,  secondary  fibro-vascular  bundles,  each  from  2 
to  4  mm.  in  width,  and  separated  by  distinct  concentric  zones  of  parenchyma  and  stone 
cells.  Stems  deeply  furrowed,  grayish  in  color,  usually  covered  with  foliaceous  patches 
of  lichens  bearing  their  blackish  apothecia;  internally  grayish-yellow,  with  a  prom- 
inent development  of  wood  with  a  tendency  to  separate  fibro-vascular  bundles  and  with- 
out a  waxy  luster. 

Odor  and  Taste.— Odor  slight;  taste  very  bitter. 

Tests  tor  Identity  and  Purity. — The  powder  is  dark  brown,  containing  numerous 
starch  grains  and  a  few  woody  fragments;  starch  grains  mostly  simple,  occasionally 
unequally  two-  to  four-compound,  the  individual  grains  ellipsoidal  or  oblong,  0.005  to 
0.02  mm.  in  diameter  and  occasionally  with  central  clefts  or  irregular  markings;  frag- 
ments with  large,  wide  tracheae,  the  walls  with  numerous  slit-like  pores  and  associated 
with  long,  thick-walled,  strongly  lignified,  porous  wood-fibers;  stone  cells  in  small  groups, 
with  thick  porous  walls  and  in  form  resembling  those  of  the  fruits  and  seeds;  fragments 
of  starch-bearing  parenchyma;  the  cells  of  the  root  being  thick-walled,  strongly  lignified 
and  with  large,  longitudinal,  elliptical  pores;  occasional  fragments  of  blackish-brown 
cork. 

Pareira  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Pareira?. 

Uses. — Pareira  is  used  as  a  tonic,  diuretic,  and  aperient.  The  dose 
is  thirty  grains  (2  Gm.). 

PASSIFLORA.   N.  F.     Passion  Flower 
[Passiflor. — Passion  Vine] 
The  dried  herbage  of  Passiflnra   incamata   Linne    (Fam.   Paasi- 
floracea),  collected  after  some  of  the  berries  have  matured. 

An  alkaloid  has  been  reported,  but  the  constituents  have  not  been 
carefully  studied. 
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Official  Description. — Stems  glabrous  or  slightly  pubescent  above,  striate,  from  6  to 
8  mm.  in  diameter,  of  variable  length,  woody,  hollow,  the  cavity  about  one-half  the 
diameter;  bark  very  thin,  greenish  or  purplish;  wood  very  porous  and  bordered  on  the 
inner  side  by  a  thin  layer  of  pith;  fracture  of  the  wood  uneven,  of  the  stem  smooth,  of 
the  bark  coarsely  fibrous.  Leaves  more  or  less  broken  in  drying,  rather  thick,  glab- 
rous or  often  pubescent,  when  entire  nearly  orbicular  in  outline,  base  cordate,  deeply 
three-  to  five-lobed,  lobes  ovate,  acute,  finely  serrate,  petioles  from  1  to  5  cm.  in  length, 
with  two  glands  near  the  summit.  Tendrils  numerous  and  closely  coiled.  Flowers 
solitary,  axillary,  peduncles  as  long  as  the  petioles,  usually  three-bracted ;  calyx  cup- 
shaped,  four  to  five  lobes;  lobes  linear,  imbricated,  cuspidate,  corona  of  the  fresh  flowers 
purplish;  petals  four  to  five,  yellow;  ovary  oblong,  stalked;  stamens  monadelphous  in 
a  tube  about  the  stalk  of  the  ovary,  separated  above,  anthers  narrow,  versatile.  Fruit 
from  4  to  5  cm.  in  length,  an  ovoid,  many-seeded  berry;  externally  green  or  yellow, 
shriveled  and  wrinkled;  seeds  flat,  ovate,  yellowish  to  brown  arilled. 

Odor  and  Taste. — Taste  and  odor  slight. 

Test  for  Identity  and  Purity. — Passion  Flowers  yield  not  more  than  12  per  cent,  of  ash. 

N.  F.  Preparation. — Tinctura  Passiflorae. 

Uses. — It  has  been  used  as  an  application  in  hemorrhoids,  ery- 
sipelas, and  burns;  also  internally  in  neuralgia.  It  is  not  often 
used  to-day.    Dose,  three  grains  (0.2  Gm.). 

SCOPARIUS.   N.  F.     Scoparius 

(U.  S.  P.  VIII) 
[Scopar. — Broom  Tops] 
The  dried  tops  of  Cytisus  scoparius  (Linne)  Link  (Fam.  Legumi- 
noscc). 

Scoparius  contains  sparteine,  a  colorless  liquid  alkaloid,  hav- 
ing the  composition  C1BH28N2.  The  sulphate  of  this  alkaloid  is 
official  (see  page  1378).  It  also  contains  the  glucoside  scoparin,  C21 
H„20lf),  which  probably  represents  the  diuretic  and  purgative  action 
of  the  drug. 

Official  Description. — Thin,  flexible,  branched  twigs,  from  2  to  3  mm.  in  thickness, 
five-angled;  externally  dark  green,  nearly  glabrous,  with  numerous  reddish-brown  cork 
patches;  internally  yellowish,  fracture  short-fibrous,  that  of  thicker  pieces  tough  and 
splintery,  upper  leaves  sessile,  with  often  only  one  obovate  leaflet  present  in  small 
amount  or  absent. 

Odor  and  Taste. — Odor  slight,  on  bruising  more  distinct  and  peculiar;  taste  disagree- 
able, hitter. 

Test  for  Identity  and  Purity. — Scoparius  yields  not  more  than  5  per  cent,  of  ash. 

N.  F.  Preparation. — Fluidextractum  Scoparii. 

Uses. — The  dose  of  scoparius  in  dropsical  complaints  is  fifteen  to 
thirty  grains  (1  to  2  Gm.). 

SOLANUM.   N.  F.   Solanum 

[Solan. — Horse-nettle  Berries] 

The  air-dried  ripe  fruit  of  Solanum  carolincnse  Linne  (Fam. 
Solanacem) . 

It  contains  two  alkaloids,  solanine  and  solanidinc,  also  fat,  resin, 
and  volatile  oil. 

Official  Description. — Globose,  slightly  depressed,  somewhat  shriveled  and  wrinkled 
in  drying,  from  0.8  to  2  <'in.  in  diameter,  orange-yellow,  glabrous,  Beany,  two-celled, 
many-seeded,  calyx  and  pedicel  usually  persistent;  calyx  .stellate  pubescent,  deeply 
five-lobed,  the  lobes  OWlte  or  ovate-lanceolate,  acuminate  and  enclosing  half  or  more 
of  the  berry:  seeds  orbicular,  flat,  yellow,  smooth,  sinning. 

Odor  and  Taste.      Odor  pepper-like;  taste  bitter  and  acrid. 

Test  for  Identity  and  Purity. — Solanum  yields  not  more  than  6  per  cent,  of  ash. 

N.  F.  Preparation. — -Fluidextractum  Solani. 

Uses. — It  has  been  employed  in  epilepsy.  Its  use  is  similar  to  that 
of  dulcamara.    Dose,  one  drachm  (4  Gm.). 
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Akarga  (Boundou,  Quai, 

Ikaga,  Icaya) 
Alstonia  Constricta 

Australian  Fever  Bark 
Cbelidonium 

Celandine. 
U.  S.  P.  1890 
Coca 

Erythroxylon. 
U.  B.  P.  VIII 


Colchici  Flores 

Colchicum  Flowers 

Coptis  Teeta 

East  Indian  Goldthread 

Curare 
Wourari 

CytisuB  Laburnum 

Laburnum 
Dita 

Dita  Bark 

Duboisia 
Duboisia 

Ephedra~\Vulgaris 

Erythrophloeum 
Sassy  Bark 

Eschscholtzia  Californica 
Cbamisso 


Glaucium 

Horn  Poppy 
Gloriosa  Superba 

Isopyrum  Thalictroides 
Manaca 


Mandragora  Officinalis 

Mandrake 
Menispermum 

Yellow  Parilla 

Canadian  Moonseed. 
U.  S.  P.  1890 
Muawin  Bark 
Papaya 

Papaw 
Peganum  Harmala 


Sophora  Speciosa 

Sabadilla  Semen 
Sabadilla  Seed 


Scopola 
Scopola. 

U.  S.  P.  VIII 

Stramonii  Semen 
Stramonium  Seed. 
U.  S.  P.  1890 

Tabacum 

Tobacco.    U.  S.  P.  1890 


Yohimboa  Bark 


Xanthorrhiza 
Yellow  Root 


Unofficial  Drugs  containing  Alkaloids 

An  ordeal  poison,  used  in  a  district  on  the  west  coast  of  Africa. 
The  alcoholic  extract  acts  similarly  to  nux  vomica 

The  bark  of  A.  constricta,  found  in  Australia.  It  contains  alstomne, 
which  is  very  bitter 

The  entire  plant,  Chelidonium  majue  Linnd  (Fam.  Papateracea). 
It  contains  chelerythrine,  chelidonine,  chelidoxanthxn,  and  cheli- 
donic  acid.     Used  as  a  diuretic  in  doses  of  forty  grains  (2.6  Gm.) 

The  dried  leaves  of  Erythroxylon  Coca  Lamarck  (Fam.  Erythroxy- 
laceae),  known  commercially  as  Huanuco  Coca,  or  of  E .  Truxillense 
Rusby,  known  commercially  as  Truxillo  Coca.  Yielding  not  less 
than  0.5  per  cent,  of  the  ether-soluble  alkaloid  when  assayed  as 
directed  in  the  U.  S.  P.  VIII.  It  contains  Cocaine,  C17H21O4N", 
and  hygrinc  and  coca-tannic  acid.  It  is  used  as  a  nerve  stimulant 
in  thirty- to  sixty-grain  doses  (2  to  4  Gm.).  As  its  preparations 
rapidly  deteriorate,  the  drug  and  its  preparations  were  all 
deleted 

The  flowers  of  Colchicum  autumnale,  found  in  Europe.  They  con- 
tain a  large  percentage  of  colchicine 

The  rhizome  of  C.  Teeta,  found  in  the  East  Indies.  It  contains  a 
very  large  percentage  of  berberine 

An  extract  made  by  South  American  Indians  from  plants  belong- 
ing to  the  genus  Strychnos.  It  contains  an  extremely  poisonous 
alkaloid,  named  curarine 

Poisonous,  narcotic.  It  contains  cytisine  (C20.H27ON3)  and  labur- 
nine 

From  the  bark  of  Alstonia  scholaris,  found  in  the  Philippine  Islands. 
It  contains  V«j  per  cent,  of  a  bitter  alkaloid,  ditamine,  and  2  per 
cent,  of  ditain,  an  uncrystallizable  bitter  substance 

The  leaves  of  D.  myoporoides,  found  in  Australia.  It  contains  a 
very  poisonous  alkaloid,  duboisine,  which  is  colored  reddish- 
brown  by  sulphuric  acid 

A  cardiac  stimulant  and  local  mydriatic.  It  contains  the  alkaloid 
ephedrine 

The  bark  of  E .  guineense,  found  in  Africa.  It  contains  the  colorless 
alkaloid  erythrophleine.  Emetic,  narcotic,  and  astringent.  Do6e  of 
the  extract,  two-tenths  to  three-tenths  grain  (0.015  to  0.02  Gm.) 

Soporific  and  analgesic.  It  contains  a  glucoside  and  an  alkaloid, 
said  to  be  morphine.  The  extract  has  been  given  in  dopes  com- 
mencing with  twelve  and  three-tenths  grains  (0.8  Gm.),  increasing 
to  one  hundred  and  eighty-five  grains  (12  Gm.)  a  day 

The  plant  of  G.  luteum.  It  contains  the  alkaloids  sanguinarine, 
glaucine,  and  glaucopicrine 

An  acrid,  narcotic  poison.  It  contains  two  resins  and  a  very  poison- 
ous bitter  principle,  superbine 

It  contains  two  alkaloids,  isopyrine  and  pseudo-isopyrine 

A  portion  of  the  root  and  stem  of  Francisca  uniftora,  a  Brazilian 
plant.  Antirheumatic,  given  in  the  form  of  fluidextract,  in  the 
dose  of  ten  to  thirty  drops,  three  times  a  day 

Anaesthetic.  It  contains  an  alkaloid,  mandragorine,  and  another 
alkaloid,  both  of  which  possess  mydriatic  properties 

The  rhizome  and  roots  of  Menispermum  canadense  Linnd  (Fam. 
Menispermacea).  It  contains  menispine,  berberine,  resin,  etc.  It 
is  alterative  and  tonic.  Dose,  twenty  to  forty  grains  (1  3  to 
2.6  Gm.) 

An  ordeal  poison.     It  contains  an  alkaloid,  muauinine 

The  leaves  of  the  Papaw  tree  contain  carpaine,  a  cardiac  depressant 

The  seed  contains  about  4  per  cent,  of  alkaloid,  two-thirds  of  which 
is  harmaline.  It  is  a  convulsant  poison,  has  been  used  as  a  dia- 
phoretic, an  emmenagogue  and  an  anthelmintic 

The  poisonous  seeds  of  this  tree  contain  a  volatile  liquid  alkaloid 
sophorine 

The  seeds  of  Veratrum  Sabadilla.  These  seeds  are  the  commercial 
source  of  Veratrine.  Commercial  reratrine  is  a  mixture  of  alka- 
loids, made  up  of  cevadine,  cetadilline,  veratridine,  sabadine  and 
sabadinine 

This  rhizome  when  assayed  properly  yields  not  less  than  0.5  per 
cent,  of  mydriatic  alkaloids.  Contains  scopolamine,  hyoscyamine 
and  atropine.  Used  as  a  narcotic  and  mydriatic.  Dose,  J4  grain 
(0.045  Gm.) 

The  seed  of  Datura  Stramonium  Linnd  (Fam.  Solanacea-).  Similar 
to  the  leaves  in  action  and  constituents  (seepage  1353).  It  con- 
tains in  addition  about  25  per  cent,  of  fixed  ml 

The  commercial,  dried  leaves  of  Xicoliana  Tabacum  Linnd  (Fam. 
Solanacea').  It  contains  nicotine,  a  liquid  alkaloid,  very  acrid 
and  poisonous.  Tobacco  is  sedative  and  emetic  in  doses  of  one 
to  five  grains  (0.0f.5  to  0.32  Gm.) 

The  bark  of  the  species  Tabeimontana  containing  yohimbine.  Yohim- 
bine is  used  as  an  aphrodisinc 

Tonic.     Dose,  forty  grains  (2.6  Gm.).     It  contains  berberine 
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Unofficial  Alkaloids  and  their  Salts,  with  Allied  Products 


Aletonine,  C21H20O4N3  + 

33^H20 
Anagyrine,  C^HxsOaNa 

Analgen      (Ortho-ethyoxy- 
anamonobenzoylamido- 
chinoline),  CisHieOaNa 
Antispasmin 

(Narcein  Sodium-Sodium 
Salicylate)  CaaHaeOeN. 
Na+3C6H4(OH) 
COONa 
Aspidospermine, 
CaaHaoOaNa 

Beberine,  C18H21O3N 


From   the   bark  of    Al  stun  in    eonstricta.     A    brownish-yellow,   amor- 
phous powder,  readily  soluble  in  alcohol 

A    yellowish,    amorphous,    hygroscopic,    poisonous    alkaloid,    from 
Anagyris  fatida.     Soluble  in  water,  alcohol,  and  ether 

Antipyretic  and  antirheumatic.     Dose,  eight   to    fifteen  grains  (0.5 
to   1   Gm.),  repeated,  if  necessary,   to  seventy-five   grains   (4.86 
Gm.)  a  day 
Hypnotic  and  analgesic.    Dose,  one-half  to  one  grain  (0.03  to  0.065 
Gm.) 


Benioyl  Ecgonine, 
Cie(H).H1804N,  or 
C9Hi4(C7H50)03N 

Benzoyl  Tropeine, 
Ci5H1902N-|-2H20 

Berberine,  C20H17O4N 


Betaine  Trimethyl-glycoll 
Blennostasine 


Boldine 

Buxine 
Chelerythrine 
Chinoidine  (Quinoidine) 

Chinol,    Quinoline    mono- 

hypochlorite, 

C9H6N.C1.0 
Chinoline   (Quinoline, 

Leucoline),  C9H7N 
Chlorogenine 
Cicutine 

Cinehonidinse  Salicylas, 
Cinchonidine  Salicylate, 
C19H22ON2C7H6O3 

Cinehonine,  CigH22fJNa 
U.  S.  P.  1890 

Conhydrine,  C8H17ON 

Coniine,  C8H17N 


Corydaline,  CaaH2704N 
Curarine,  C18H35NT 
Cytiaine,  CnHnONa 


Daturine 

Delphinine,  CaallasOeN 


Dubninine 


Erythrophloinn 

flvlrnrhloridp 
Ethyl-oxy-Caffeine 


From  the  bark  of  Aspidosperma  Quebracho.  It  is  a  weak  base, 
forming  amorphous  salts.  The  hydrochloride  is  given  in  doses 
of  one-thirtieth  to  one-twentieth  of  a  grain  (0.002  to  0.003  Gm.) 

From  the  bark  of  Nectandra  Rodiaei.  A  pale  yellow,  amorphous 
powder,  of  a  resinous  aspect,  inodorous,  very  bitter,  very  slightly 
soluble  in  water,  inflammable,  and  of  an  alkaline  reaction.  Beber- 
ine sulphate  is  given  in  doses  of  two  to  five  grains  (0.13  to  0.32  Gm.) 

Cardiac  stimulant.  Prepared  by  heating  cocaine  in  aqueous  solu- 
tion to  decomposition 

Local  anaesthetic 

From  the  bark  of  the  root  of  Berberis  vulgaris  and  others.     It  occurs 

in  minute  yellow  crystals,  has  a  bitter  taste,  is  soluble  in  100  parts 

of   cold  water,   and  insoluble  in  ether.      Its  medicinal   action  is 

similar  to  that  of  quinine.     Dose,  one  to  eight  grains  (0.065   to 

0.5  Gm.) 
An  alkaloid  found  in  the  Juice  of  the  sugar  beet 
Supposed  to  be  a  derivative  of  a  cinchona  alkaloid.     Used  in  hay 

fever,  influenza,  and  colds,  in  doses  of  fifteen  to  sixty  grains  (1 

to  4  Gm.) 
From  the  leaves  of  Peumus  Boldus.     It  imparts  to  water  a  bitter 

taste,  is  soluble  in  alcohol,  ether,  chloroform,  etc.,  and  is  colored 

red  by  nitric  and  sulphuric  acids.     The  yield  of  alkaloid  is  about 

V10  per  cent. 
From   the   bark   of   Buxus   sempervirens.     It   is  identical   with   the 

beberine  of  nectandra  bark 
From  Chelidonium  majus.     This  alkaloid  is  identical  with  eanguina- 

rine.     It  is  an  acrid  poison 
A  mixture  of  alkaloids,  mostly  amorphous,  obtained  as  a  by-produot 

in  the  manufacture  of  the  crystallizable  alkaloids  from  cinchona. 

Dose,  five  to  thirty  grains  (0.32  to  2  Gm.) 
Antipvretic  and  analgesic.   Dose,  three  to  five  grains  (0.2  to  0.32 

Gm.) 

An  artificial   alkaloid.   A     colorless,   oily  liquid.     8p.  gr.   1.081    at 

10°  C.  (50°  F.).     Antipyretic  and  antiseptic 
Identical  with  alstonine  (see  above) 
From   Cicuta  tirosa.     A  volatile   alkaloid.     An  acrid  narcotic  and 

poison 
Antirheumatic.     Dose,   fifteen  to  twenty  grains   (1  to  1.3  Gm.)   a 

day 

An  alkaloid  obtained  from  the  bark  of  various  species  of  Cinchona. 

Insoluble  in  water.     Used  in  making  elixirs,  etc.,  as  it  is  soluble 

in  alcohol 
From   Conium  maculatum.      It  occurs  in   pearly,  iridescent  plates, 

which  are  easily  fusible;  odor  similar  to  that  of  coniine 
From  Conium  maculatum.     A  volatile  alkaloid,  inflain'nable,  strong 

alkaline  reaction,  strong   odor,  soluble   in   water,   alcohol,  ethert 

chloroform,  etc.      Used   as  an  antispasmodic.      Dose,   one-fourth 

of  a  grain  (0.015  Gm.).     Coniine  hydrobromide  is  given  in  doses 

of  one-sixteenth  of  a  groin  (0.004  Gm.) 
From    the    tubers    of    Dicenlra   canatlensit.      A    white,    amorphous 

powder;  its  solution  bas  a  very  hitter  taste;  it  is  a  tertiary  base 
From  curare.     It  occurs    in  colorless    prisms   having    a  very    bitter 

taste.     It  is  colored  red  by  nitric  acid 
From   Cytisus   Laburnum.     It  occurs  in  white  crystals,  is  inodorous, 

and  has  a  bitter,  somewhat  caustic  taste,  and  an  alkaline  reaction. 

8oluble   in   water  and   alcohol.      It  is  colored   orange-yellow  by 

nitric  arid 
See  page  1354.    Dose,  one-sixty-fourth  of  a  grain  (0.001  Gm.) 
From  the  seed  of  Delphinium  Staphisagria.     It  occurs  in  flat  prisms; 

taste  bitter,  followed  by  persistent  tingling.     Nearly  insolulilo  in 

water 
From  several   species  of  Puhnixia.      It  crystallizes  in  fine  colorless 

needles.       fned    as    a   substitute    for   atropine.      Dose,   one   sixty- 
fourth   nl  a  grain   (0  001    Clm.) 
Obtained    fr"Mi    Srythrophlaum    guinrense    (Sassy    bnrk).       Deed    in 

place  of  coram"1.      DoSS,  one-eighth  of  a  grain   (0.O0S  Gm.) 

Called  nisi.  Ethoxycaffeine.  Given  in  migraine,  in  doses  of  six  to 
eight  grains  (0.38  to  0.5  Gm.) 
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Unofficial  Alkaloids  and  their  Salts,  with  Allied  Products—  Continued 


Geissospermine, 
CioH240aNa.HaO 

Gelsemine,  Ca4Has04Na 


Glaucine 

Glaucopicrine 

Guaranine 

Hygrine 

Hyoscine 


Jervine, 

Ca6HS7OaN  +2HaO 

Kairine, 
Ci0H13ON.HCl+HaO 


Kairoline, 

Tetrahydromethylqm- 
nohne,  or  Tetrahydro- 
ethylquinoline 

Laurotetanine 

Lobeline 


Lupinine,  C10H19ON 

Lupuline 

Menispermine, 

Ci8H2402Na 
Muscarine,  CsHxjOsN 


From  Gtissospermum  lav.  It  occurs  in  small  white  prisms,  nearly 
insoluble  in  ether  and  water,  and  readily  soluble  in  alcohol  and 
dilute  acids 

From  Gelsemium  sempertirens.  It  occurs  in  an  amorphous,  white 
powder,  of  a  very  bitter  taste  and  an  alklaine  reaction,  slightly 
soluble  in  cold  water.  It  is  colored  red,  changing  to  purple  when 
heated  with  sulphuric  acid.  Gelsemine  hydrochloride  has  been 
given  in  doses  of  one-sixteenth  of  a  grain  (0.004  Gm.) 

From  Glauceum  luttum.     A  white,  crystalline  powder 

From  Glauceum  luteum.     A  white,  crystalline  powder 

From  Paullinia  torbilis.     Identical  with  caffeine 

From  the  leaves  of  Erylhroxylon  Coca.  A  volatile  alkaloid,  of  a 
pale  yellow  color  and  a  burning  taste 

Obtained  from  Hyoscyamus  niger  in  the  process  for  obtaining  hyo- 
scyamine,  and  also  by  boiling  hyoscyamine  with  baryta  water, 
when  decomposition  takes  place,  forming  hyoscine  and  hyoscinio 
acid.     Dose,  one-sixty-fourth  of  a  grain  (0.001  Gm.) 

From  Veratrum  album.  It  occurs,  when  pure,  as  a  white  powder, 
tasteless,  insoluble  in  water  and  ether,  but  soluble  in  alcohol  and 
chloroform 

The  hydrochloride  of  an  artificial  alkaloid  prepared  from  chinoline. 
It  occurs  in  commerce  as  a  grayish  or  yellowish  crystalline  powder, 
having  a  slight  phenol-like  odor,  and  a  saline,  bitter,  somewhat 
aromatic  taste,  soluble  in  boiling  water.  Dose,  fifteen  grain* 
(1  Gm.) 
Antipyretic.    The  sulphates  are  the  commercial  salts 


An  alkaloid  found  in  a  number  of  plants  belonging  to  the  Laurinas. 
A  powerful  poison,  acting  like  strychnine 

From  Lobelia  inflata.  It  is  a  volatile,  yellow,  somewhat  aromatic- 
liquid,  having  an  acrid  taste.  Soluble  in  alcohol,  ether,  and  fixed 
oils 

From  different  species  of  Lupinus.  It  occurs  in  colorless,  rhombic 
prisms  having  a  fruity  odor  and  a  very  bitter  taste 

From  Humulus  Lupulus.  A  liquid  alkaloid  which  has  a  strong 
coniine-like  odor  and  an  alkaline  taste 

From  Cocculus  Jndicus 


From  Amanita  muscaria.  A  colorless,  crystalline  powder,  deli- 
quescent, sparingly  soluble  in  chloroform,  and  insoluble  in  ether 

From  Nicotiana  Tabacum.  A  poisonous,  oily  liquid.  It  has  an  un- 
pleasant tobacco-like  odor,  a  burning  taste,  and  a  strongly  alkaline 
reaction 

From  Berberis  vulgaris.  It  is  white,  turning  yellow  on  exposure 
to  sunlight,  having  a  bitter  taste  and  an  alkaline  reaction.  Solu- 
ble in  30  parts  of  boiling  alcohol  and  in  1  part  of  cold  alcohol,  in- 
soluble in  water.  Sulphuric  acid  colors  it  brown-red,  turning  to 
bright  red  on  being  heated 

From  Parthenium  Hystcrophorus.  Used  in  doses  of  seven  to  ten 
grains  (0.4  to  0.65  Gm.)  in  neuralgia 

From  Chondodendron  tomentosum.  It  is  amorphous,  insoluble  in 
water,  slightly  soluble  in  ether 

From  the  leaves  of  Duboisia  Hopwoodii.     A  colorless  liquid,  of  a 
nicotine  odor  and  an  acrid  taste;  on  exposure  to  light  it  turns 
yellow  and  brown;  freely  soluble  in  water,  alcohol,  etc. 
Quebrachine,  CaiHaaOaNa   From  the  bark  of  Aspidosperma  Quebracho.     It  yields  crystalliia- 
ble  salts,  and  is  colored  yellow  by  sunlight 

Obtained  from  the  mother-liquors  after  the  crystallization  of  tin- 
quinine 


Nicotine,  CioHi4Na 


Oxyacanthine, 
Ci8Hai03N 


Parthenine 
Pelosine 
Piturine,  CeH8N 


Quinidine  Sulphate, 
(C2oH240aN2)2-HaS04 
+2H20 

Sanguinarine, 

C2oH1504N+HaO 

Solanine 

Sophorine 

Staphisagrine,  CaaHaaOgN 

Thalline,  Tetrahydropara- 

quinanisol, 

C9H6H4N(OCH3) 
Theine 
Theobromine,  C7HgOaN4 

Veratroidine, 
C6iH780ieN« 


From    Sanguinaria  canadenis.     It   occurs   in   white  crystals   having 

a  bitter,  acrid  taste;  soluble  in  ether  and  alcohol 
From  Dulcamara  and  other  plants.     Dose,  one  grain  (0.065  Gm.) 
From  the  seeds  of  Sophora  spec  iota.     A  poisonous  alkaloid 
From  Delphinium  Staphisagria.     It  is   amorphous,   very  soluble  in 

ether  and  in  200  parts  of  water 
A  haemostatic.     The  sulphate  and  tartrate  are  powerful  antipyretics. 

Dose,  from  four  to  eight  grains  (0.26  to  0.5  Gm.) 

See  Caffeine  (page  1371) 

From   Theobroma  Cacao.     It  occurs  in  minute,   colorless  or  white, 

bitter  crystals,  sparingly  soluble  in  water,  alcohol,  and  ether 
From    Veratrum  viride.      It  is   a   white   powder,   of   a   bitter   taste, 

soluble  in  alcohol,  ether,  chloroform,  ete.    It  is  colored  yellow  by 

sulphuric  acid 
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QUESTIONS  ON  ALKALOIDS 

What  relation,  with  reference  to  their  activity  and  value,  do  alkaloids  hold  toward 

other  organic  compounds?    (See  page  1311.) 
What  are  alkaloids,  chemically?    Where  are  they  found? 

What  one  element  is  common  to  all?    What  is  their  action  toward  litmus  paper? 
How  are  they  affected  by  acids?    By  alkalies? 
Give  other  general  characteristics  and  distinctive  features. 
Name  several  reagents  which  will  precipitate  most  alkaloids. 
What  chemical  classification  is  sometimes  adopted  for  alkaloids? 
According  to  the  adopted  nomenclature,  what  is  the  last  syllable  of  the  names  of 

alkaloids?    What  of  the  names  of  neutral  principles? 
What  is  meant  by  alkaloidal  assay? 

Opium — What  is  opium?    How  and  where  is  it  obtained? 
How  much  anhydrous  morphine  should  opium  in  its  normal  moist  condition  yield 

when  assayed  by  the  official  process?    How  is  it  officially  described? 
Describe,  in  detail,  the  process  for  assaying  opium. 
Powdered  opium — What  is  the  Latin  name?    Give  the  P.  I.  title. 
Of  what  degree  of  fineness  is  powdered  opium,  and  at  what  temperature  should  it 

be  dried?     How  much  anhydrous  morphine  should  it  contain? 
How  may  powdered  opium  of  higher  percentage  of  morphine  be  brought  to  the 

proper  strength? 
Granulated  opium — At  what  temperature  should  it  be  dried?    What  percentage 

of  anhydrous  morphine  should  it  contain? 
Deodorized  opium — What  kind  of  opium  is  directed  to  be  used? 
How  is  it  prepared? 
To  what  does  opium  owe  its  value? 

How  many  alkaloids  have  been  proved  to  exist  in  opium? 
What  acids  are  found  combined  with  these  alkaloids? 
What  other  principles  are  also  present? 

Which  of  these  alkaloids  and  their  salts  are  official  in  the  U.  S.  Pharmacopoeia? 
Mention  the  official  preparations  made  from  opium.     From  granulated  opium. 

From  powdered  opium.    From  tincture  of  deodorized  opium.    From  extract 

of  opium. 
Describe  the  more  important  requirements  and  regulations  under  the  Harrison  Act. 
Morphine — What  is  the  Latin  official  name? 

Which  was  the  first  alkaloid  discovered?    When  and  by  whom  was  it  discovered? 
Explain  the  objects  and  the  steps  in  the  process  for  preparing  morphine. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — Moisture;  meconic  acid  or  meco- 

nates;  foreign  alkaloids;  ammonium  salts. 
In  what  form  is  it  usually  used  in  medicine?    Give  the  use  and  dose. 
Morphine  hydrochloride — What  is  the  Latin  title?    What  is  its  synonym? 
How  may  it  be  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

impurities  and  dose. 
Morphine  sulphate — What  is  the  Latin  title? 
How  is  it  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
What  is  the  dose?    What  are  the  official  preparations? 
How  strong  was  the  solution  formerly  official? 
What  is  the  strength  of  Ma^endie's  solution? 
Codeine — Give  (lie  Latin  name  and  synonym. 
How  may  it  be  prepared? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
I  Tow  may  tin-  presence  of  morphine  be  detected?    For  what  is  it  used  medicinally? 
Give  tin-  dose. 

( lodeine  phosphate  —What  is  the  Latin  title?    How  may  it  be  prepared? 
Give  description,  odor,  taste,  clieniieal  reaction,  solubility,  tests  for  identity  and 

test,  for  sulphates  and  chlorides.     What  is  the  dose? 
Codeine  sulphate    -What  is  the  Latin  title?    How  may  it  be  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 
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What  preparation  is  official?    Give  the  dose. 

Apomorphine  hydrochloride — What  is  the  synonym?    How  is  it  prepared? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity  and  absence  of  impurities.    For  what  is  it  used  in  medicine? 
What  is  the  expectorant  dose?    The  emetic  dose? 

Ethylmorphine  hydrochloride — What  is  the  synonym?    By  what  name  is  it  com- 
monly sold? 
What  is  this  substance  and  how  is  it  prepared? 
Describe  its  appearance,  odor,  reaction,  and  solubility.    Give  tests  for  identity  and 

purity. 
What  are  its  uses  and  the  dose? 
Diacetyhnorphine — What  is  its  common  name? 
What  is  this  substance?    How  is  it  prepared? 
Describe  the  drug  and  give  tests  for  identity  and  purity. 
What  are  its  uses  and  the  dose? 
What  precautions  must  be  taken  in  using  this  drug? 
Diacetylmorphine  hydrochloride — What  is  the  synonym?     How  is  it  prepared? 

Describe  its  appearance  and  solubility.     What  are  its  uses  and  dose? 
Cotarnine  hydrochloride — What  is  this  substance? 

How  is  it  prepared?     Describe  it  and  give  solubility  and  tests  for  identity  and  purity. 
What  are  its  uses  and  the  dose? 

Cinchona — What  is  the  Latin  name?    What  are  its  synonyms? 
What  is  its  source?     What  percentage  of  cinchona  alkaloids  should  be  present? 
How  is  it  officially  described? 

Red  cinchona — What  is  the  Latin  name?    What  is  its  synonym? 
What  percentage  of  cinchona  alkaloids  should  it  contain? 
Upon  what  does  the  value  of  cinchona  bark  depend? 
How  may  the  value  be  ascertained? 

Give  the  process  of  the  U.  S.  Pharmacopoeia  for  its  assay. 
How  many  alkaloids  have  been  discovered  in  cinchona  bark? 
Have  all  of  these  been  found  in  any  one  variety  of  bark? 
Do  they  all  exist  naturally  in  the  bark? 
Which  are  the  most  important  alkaloids? 

What  acids  are  found  in  cinchona  bark?    What  other  principles  are  found? 
How  are  the  artificial  alkaloids  chiefly  produced? 
Why  is  it  difficult  to  preserve  the  galenical  preparations  of  cinchona? 
How  may  this  difficulty  be  in  a  measure  obviated? 
What  are  the  official  preparations  of  cinchona  and  red  cinchona? 
Quinine — Give  the  Latin  name. 
How  is  it  usually  made? 
Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — Organic  impurities;  morphine; 

ammonium  salts;  other  cinchona  alkaloids. 
For  what  is  it  used?    Give  the  dose. 

Quinine  sulphate — What  is  the  Latin  name?    How  may  it  be  prepared? 
How  many  quinine  sulphates  have  been  obtained? 
Which  of  these  are  official  in  the  U.  S.  Pharmacopoeia? 
What  is  the  difference  in  chemical  composition  between  quinine  sulphate  (U.  S. 

Pharmacopoeia )  and  quinine  bisulphate? 
What  is  the  difference  in  chemical  composition  between  quinine  bisulphate  and 

the  acid  sulphate? 
Quinine  sulphate — Give  description,  odor,  taste,  chemical  reaction,  solubility,  and 

tests  for  identity. 
How  may  the  following  impurities  be  detected? — Ammonium  sulphate  and  inor- 
ganic salts;  organic  impurities;  morphine.    Describe  in  detail  the  test  for  the 

presence  of  other  cinchona  alkaloids.    What  are  its  uses? 
What  is  the  dose?    How  is  it  best  given  in  the  liquid  form? 
Quinine  bisulphate — What  is  the  Latin  official  name? 
How  is  it  made? 
Give  description,  odor,  taste,  chemical  reaction,  and  solubility.    Give  testa  for 

identity  and  purity. 
What  advantage  has  this  salt  over  the  sulphate  for  use  in  medicine? 
How  much  weaker  is  it  than  the  sulphate: 
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Quinine  hydrochloride — What  is  the  Latin  name?    What  is  the  synonym? 

How  may  it  be  made? 

(Jive  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 
identity  and  purity.    What  are  its  uses? 

Quinine  hydro  chloride — How  is  this  salt  prepared?     Give  solubility.     What  are 
its  uses  and  advantages  over  other  quinine  salts? 

Quinine  hydrobromide — What  is  the  Latin  official  name?    What  is  the  synonym? 

How  may  it  be  made? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 
identity  and  purity. 

What  are  its  uses  and  the  dose? 

Quinine  salicylate — What  is  the  official  Latin  title? 

How  may  it  be  made?    Give  description,  taste,  chemical  reaction,  solubility  and 
tests  for  identity  and  purity. 

What  is  its  especial  advantage  in  medicine?    Give  the  dose. 

Quinine  tannate — How  is  this  salt  prepared? 

Describe  its  appearance,  odor,  taste,  and  solubility.     Give  tests  for  identity  and 
purity. 

What  are  its  special  advantages?    What  preparation  is  official? 

Quinine  and  urea  hydrochloride — How  is  this  salt  prepared?    Describe  its  appear- 
ance, odor,  taste,  and  solubility.    What  are  its  uses  and  the  dose? 

Quinine  glycerophosphate — Give  the  synonym. 

How  is  it  prepared?    What  preparation  is  official? 

Quinine  hypophosphite — How  is  it  prepared? 

What  preparation  is  official? 

Quinine  valerate — How  is  it  prepared?    What  preparation  is  official? 

Quinidine — What  is  this  alkaloid  and  how  prepared? 

What  is  its  solubility?    What  preparation  is  official? 

What  are  its  advantages? 

Cinchonine  sulphate — What  is  the  Latin  official  name? 

How  is  it  obtained? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 
identity  and  purity.    What  are  its  uses  and  the  dose? 

Cinchonidine  sulphate — What  is  the  Latin  official  name? 

How  is  it  obtained?     Which  barks  contain  most  of  it? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 
identity  and  purity. 

For  what  is  it  used  medicinally?    Give  the  dose. 

Phenylcinchoninic  acid — What  is  its  synonym  and  common  name? 

How  is  it  prepared?    Describe  its  appearance,  odor,  taste,  and  solubility. 

What  are  its  uses  and  dose?    What  is  "novatophan"? 

Nux  vomica — What  is  its  definition?    Give  P.  I.  title. 

What  percentage  of  nux  vomica  alkaloids  should  it  contain? 

Describe  the  appearance  and  characteristics  ot  nux  vomica. 

What  alkaloids  are  present?     What  are  their  characteristics?     What  other  sub- 
stances does  it  contain? 

Describe,  in  detail,  the  assay  of  nux  vomica. 

What  is  the  dose?    What  are  its  official  preparations? 

Strychnine — Give  the  Latin  name. 

How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity. 

Name  the  more  important  official  preparations. 

For  uli.it  is  it  used  medicinally?    Give  the  dose. 

Strychnine  nitrate — Give  the  Latin  name. 

How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity. 

What  is  the  dose? 

Strychnine  sulphate — How  is  it  prepared?    Give  description,  taste,  chemical  re- 
action, arul  solubility. 

Give  the  testfl  for  identity. 

Why  is  the  sulphate  more  useful  than  the  alkaloid?    What  is  the  dose? 

Strychnine  glycerophosphate — What  is  the  synonym? 
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How  may  it  be  prepared?    What  is  its  solubility? 

In  what  official  preparation  is  it  used? 

Strychnine  valerate — How  is  it  prepared? 

In  what  preparation  is  it  used? 

Solution  of  strychnine  acetate — What  is  its  synonym? 

How  is  it  prepared?    What  is  its  use?    Give  the  dose. 

Ergot — What  are  the  synonyms? 

What  is  ergot?    Give  its  source. 

Describe  its  appearance,  odor,  and  taste.    How  should  it  be  preserved? 

What  are  its  constituents?    How  may  this  drug  be  assayed?    What  occurs  when 

the  drug  or  its  preparation  is  kept  for  an  extended  period? 
What  is  ergotine?     What  are  the  uses  of  ergot  and  its  dose? 
Gelsemium — What  are  its  synonyms?    Give  its  definition  and  description.    What 

does  it  contain? 
What  are  its  uses  and  the  dose? 
What  are  the  official  preparations? 

Physostigma — What  are  its  synonyms?    What  is  its  source?    Give  the  official  de- 
scription.   What  does  it  contain? 
Describe,  in  detail,  the  assay  for  physostigma. 

What  are  its  uses  and  the  dose?    What  are  its  official  preparations? 
What  are  the  physical  properties  of  physostigmine? 
Physostigmine  salicylate — What  is  its  synonym?    How  may  it  be  made? 
Give  description,  taste,  chemical  reaction,  solubility,  and  tests  for  identity  and 

purity. 
What  advantages  does  this  salt  possess  over  the  alkaloid?     For  what  is  it  used 

medicinally?    What  is  the  dose? 
Belladonna  leaves — What  is  the  synonym  and  the  P.  I.  title?    What  is  the  definition 

and  description? 
What  percentage  of  belladonna  alkaloid  should  be  present? 
Name  its  official  preparations. 

Belladonna  root — What  is  the  definition  and  description? 
What  percentage  of  belladonna  alkaloids  should  be  present? 
To  what  does  belladonna  owe  its  activity? 
Describe  the  assay  process. 

What  is  the  medicinal  use  and  dose?    What  are  its  official  preparations? 
Atropine — Give  the  Latin  name. 
How  may  it  be  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 

identity  and  purity. 
What  is  the  N.  F.  preparation?    What  is  the  dose?    Why  is  the  sulphate  preferred? 
Atropine  sulphate — How  may  it  be  prepared?     What  is  the  official  definition? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility. 
Give  tests  for  identity.    What  are  its  uses  and  the  dose? 
Homatropine  hydrobromide — Give  the  Latin  title  and  official  definition.  How  may 

it  be  made? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 

and  purity. 
For  what  is  it  used?    Give  the  dose. 
Scopolamine  hydrobromide — What  are  its  synonyms?    How  is  it  defined?     What 

alkaloid  is  it  chemically  identical  with?      Describe  its  appearance  and  solu- 
bility.   For  what  is  it  used  medicinally?    Give  the  dose. 
Hyoscyamus — What  is  its  synonym  and  P.  I.  title?    What  is  its  definition  and 

description? 
What  does  it  contain?    What  is  the  dose?    What  are  the  official  preparations? 
Hyoscyamine  hydrobromide — Give  the  official  Latin  title.    How  is  it  defined? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 

and  purity. 
For  what  is  it  used  in  medicine?    Give  the  dose. 
Stramonium — What  are  the  synonyms? 

What  is  the  official  definition  and  description?    How  may  it  be  assayed? 
What  do  the  leaves  contain? 

What  is  the  dose?    What  are  the  official  preparations? 
Pilocarpus — What  is  its  synonym?     What  is  its  source?     What   percentage  of 

alkaloids  should  it  contain?    How  is  it  described  officially? 
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Give  the  marked  differences  between  the  two  varieties  of  the  drug.  How  may  it 
be  assayed? 

What  does  it  contain?  Is  it  easily  powdered?  What  are  its  uses  and  the  dose? 
What  is  the  official  preparation? 

Pilocarpine  hydrochloride — Give  the  Latin  name.    How  is  it  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests,  uses 
and  dose. 

Pilocarpine  nitrate — Give  the  official  Latin  title.    How  may  it  be  made? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 

For  what  is  it  used  medicinally?    Give  the  dose. 

Colchicum  corm — What  is  the  synonym? 

What  percentage  of  colchicine  should  it  contain?  What  is  its  source?  How  is 
it  officially  described?     What  are  its  official  preparations? 

Colchicum  seed — What  is  its  source?  What  percentage  of  colchicine  should  it 
contain? 

What  does  the  corm  contain  in  addition  to  colchicine?  Wxhat  do  the  seeds  contain 
besides  colchicine? 

Why  are  the  seeds  so  tough?    How  may  they  be  exhausted  of  their  active  principle? 

What  are  the  official  preparations?  Give  the  uses  and  dose  of  colchicum  corm 
and  seed. 

Colchicine — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  test  for  identity 
and  purity. 

For  what  is  it  used  medicinally?    Give  the  dose. 

Vera tr urn  Viride — What  is  the  Latin  title?    Give  the  synonyms. 

Give  the  official  definition  and  description.  What  additional  drug  was  recog- 
nized in  the  U.  S.  P.  VIII? 

What  does  it  contain?    To  what  was  it  formerly  supposed  to  owe  its  activity? 

For  what  is  it  used  medicinally? 

What  is  the  dose?    What  are  the  official  preparations? 

Veratrine — What  is  its  source  and  how  is  it  prepared? 

What  are  its  properties  and  uses?  Describe  appearance,  odor,  taste,  chemical  re- 
action, solubility,  and  tests  for  identity.    What  are  its  uses  in  medicine? 

What  are  its  official  preparations? 

Sanguinaria — What  is  its  synonym?    What  is  its  definition  and  description? 

What  does  it  contain?  What  are  its  uses  and  the  dose?  What  are  its  official 
preparations? 

Staphisagria — What  is  its  synonym?    What  is  its  source?    Describe  the  drug. 

What  does  it  contain?  What  are  good  solvents?  For  what  is  it  used?  Name 
the  official  preparation.    Give  the  dose. 

Aconite — What  is  its  source?  What  is  the  U.  S.  P.  chemical  standard?  The  U.  S. 
P.  biological  standard?    Why  are  both  standards  given? 

What  is  the  official  definition  and  description?    What  does  it  contain? 

How  may  aconitic  acid  be  produced? 

What  are  its  properties  and  dose? 

What  are  its  official  preparations? 

Aconitine — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity. 

Should  the  alkaloid  itself  be  tasted?  What  is  the  dose  of  the  official  aconitine? 
What  is  amorphous  aconitine? 

For  what  is  aconitine  used  medicinally? 

Hydrastis — What  is  its  synonym?  What  is  its  definition?  What  percentage  of 
hvliMstis  alkaloid!  should  it  contain?  Describe  the  rhizome.  How  may  it 
be  assayed? 

What  does  it  contain? 

What  difference  in  appearance  is  there  between  the  salts  of  hydrastine  and  those 
of  berberine?  Wnat  is  its  use  and  the  dose?  What  are  its  official  prepara- 
tions'.' 

rTydrastine — Whit  is  the  Latin  title'.'     How  may  it  be  prepared? 

Give  description,  taste,  reaction,  solubility,  and  tests  for  identity  and  purity. 

What  is  its  medicinal  use  and  dose? 

Sydrastine  hydrochloride; — What  is  the  synonym? 

How  may  it  be  prepared? 
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Give  its  solubility.    What  are  its  uses  and  dose? 

Hydrastinine  hydrochloride — What  is  the  Latin  title?  Give  the  synonym.  What 
is  the  official  definition?    How  is  this  artificial  alkaloid  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity. 

For  what  is  it  used  medicinally?    Give  the  dose. 

Compound  solution  of  hydrastine — What  is  the  synonym?    How  is  it  prepared? 

Give  uses  and  dose. 

Pomegranate — What  is  the  Latin  official  name?    What  is  its  source?     Describe 
the  stem  bark;  the  root  bark. 

What  does  it  contain?    Which  of  the  alkaloids  is  solid  and  crystallizable? 

Which  of  the  alkaloids  are  liquid?  For  what  is  it  used  in  medicine?  What  is  the 
dose? 

Pelletierine  tannate — What  is  the  Latin  title?    How  is  it  described? 

How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 

For  what  is  it  used  medicinally?    Give  the  dose. 

Ipecac — What  is  its  source?  Give  the  P.  I.  title.  What  percentage  of  ether-solu- 
ble alkaloid  should  it  contain? 

Describe  Rio  ipecac;  Cartagena  ipecac.  How  is  it  assayed?  What  does  it  con- 
tain? 

What  is  its  use  and  the  dose?    What  are  its  official  preparations? 

How  may  the  apothegmatic  matter  which  is  dissolved  by  hydro-alcoholic  liquids 
be  separated? 

Emetine  hydrochloride — How  is  it  prepared?  Describe  this  alkaloid.  What  are 
its  solubilities? 

Give  its  uses  and  dose. 

Cocaine — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  solubility  and  tests  for  identity.  What  is  its  official  prep- 
aration? For  what  is  the  alkaloidal  cocaine  preferred?  What  is  its  medicinal 
use?    Give  the  dose. 

Cocaine  hydrochloride — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  reaction,  solubility  and  tests  for  identity  and  purity.  For 
what  is  it  used  medicinally?  Give  the  dose.  What  restriction  is  placed  upon 
the  sale  of  this  drug? 

Betaeucaine  hydrochloride — Give  the  synonyms.  What  is  this  substance?  How 
is  it  prepared?     What  is  its  solubility?    Give  uses  and  dose. 

Guarana — What  is  it?  What  is  its  source?  What  percentage  of  alkaloid  should 
it  contain?    How  is  it  officially  described?    How  may  it  be  assayed? 

What  does  it  contain? 

What  is  its  use  and  the  dose? 

What  are  its  official  preparations? 

Caffeine — What  is  the  Latin  name?    What  is  the  synonym?    What  is  its  source? 

How  is  it  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  presence  of  organic  impurities  and  alkaloids  be  detected? 

What  is  its  use  and  the  dose?    Name  its  official  preparations. 

Citrated  caffeine — What  is  the  Latin  title?  How  may  it  be  prepared?  Is  it  a 
definite  chemical  salt? 

Give  description,  odor,  taste,  chemical  reaction,  solubility  and  tests  fur  tartaric 
acid,  heavy  metals,  sulphuric  acid.    For  what  is  it  used?    Give  the  dose. 

Effervescent  citrated  caffeine — What  is  the  Latin  title?     How  is  it  prepared? 

What  is  the  close? 

Caffeine  sodio-benzoate — What  is  this  compound?  How  may  it  be  prepared? 
Describe  its  appearance,  odor,  taste,  reaction,  and  solubility.  Give  tests  for 
identity  and  purity.    What  are  its  uses  and  the  dose? 

Caffeine  Boaio-salicylate — How  may  it  be  prepared?    What  are  its  uses  and  dose? 

Theophylline — What  is  its  synonym?  What  is  this  substance?  How  is  it  pre- 
pared?   Describe  it  and  give  tests.    What  are  its  uses  and  the  dose? 

Theobromine  sodio-salieylate — What  is  this  substance? 

What  is  theobromine?     How  may  it  be  obtained'.' 

How  is  theobromine  sodio-salicylate  prepared?    What  is  its  common  name? 

Describe  the  product  and  give  tests.    What  are  its  uses  and  the  dose? 
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Aspidosperma — Give  the  synonym.    What  is  its  source?    What  are  its  constitu- 
ents?   Describe  the  drug.    What  are  its  uses  and  dose? 
Spigelia — What  is  the  synonym?    What  is  the  official  definition  and  description? 
What  does  it  contain?    What  is  its  medicinal  use?    Give  the  dose. 
What  preparation  is  official? 

Sparteine  sulphate — What  is  its  source?    How  may  it  be  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 
and  purity.    Is  this  a  liquid  or  solid  alkaloid?    For  what  is  it  used  in  medicine? 
Give  the  dose. 
Lobelia — What  is  its  synonym?     What  is  its  definition  and  description?     What 

does  it  contain? 
What  is  its  use  and  dose?    What  are  its  official  preparations? 
Baptisia — Give  the  synonym.    What  is  its  source?    Name  its  constituents.    De- 
scribe the  drug.    What  are  its  uses  and  dose? 
Berberis — Give  the  synonym.     Give  the  definition  and  description.     What  does 

it  contain?    Give  its  uses  and  the  dose. 
Cactus  grandiflorus — What  is  the  synonym?    Give  its  definition  and  description. 
How  is  this  drug  usually  found  in  commerce? 
What  are  its  uses  and  the  dose?    What  preparation  is  official? 
Cocculus  indicus — Give  the  synonym.     How  is  it  denned?     What  constituents 

are  present?    Describe  the  drug. 
What  are  its  uses?    Name  the  official  preparation. 

Coffee — What  is  the  Latin  title?    The  synonym?    How  is  it  defined?    What  con- 
stituents are  present?    Describe  the  drug.    What  are  its  uses? 
Conium — What  is  its  synonym?     Give  definition  and  description.     What  is  the 
N.  F.  standard?     What  constituents  are  present?     What  is  peculiar  about 
the  alkaloid  confine?    What  are  the  uses  of  this  drug? 
Coptis — Give  the  synonym.     How  is  it  defined  and  described?     Name  the  con- 
stituents.   What  are  its  uses  and  the  dose? 
Corydalis — What  are  the  synonyms?    Give  its  definition  and  description.    What 

does  it  contain?    What  preparations  are  official?    Give  the  uses  and  dose. 
Larkspur  seed — What  is  the  Latin  title? 
Give  the  definition  and  description. 

What  are  its  constituents?    What  preparation  is  official?    For  what  is  it  used? 
Bittersweet — What  is  the  Latin  title? 

Give  the  definition  and  description.    What  are  its  constituents?    What  prepara- 
tion is  official? 
Give  its  uses  and  the  dose. 

Ignatia — Give  the  synonyms.    What  is  this  drug? 

Give  the  N.  F.  standards.    What  constituents  are  present?    How  is  it  described? 
What  preparation  is  official?    What  are  its  medicinal  uses  and  dose? 
Kola — What  is  the  synonym?    How  is  it  defined? 
What  is  the  N.  F.  standard?    Name  the  constituents. 
What  preparation  is  official?    Give  the  uses  and  dose. 
Poppy  capsules — What  is  the  Latin  title? 
Name  the  constituents.    How  is  it  described? 
What  preparation  is  official?    What  are  its  uses  and  dose? 
Pareira — Give  the  synonym.    What  is  its  source? 
What  constituents  are  present? 
How  is  it  described?    Name  its  N.  F.  preparation. 
Give  the  uses  and  dose. 

Passion  flower — What  is  the  Latin  title?    The  synonym? 
Give  definition  and  description.     What  constituents  are  present?     What  are  its 

uses  and  dose? 
Scoparius — What  is  the  synonym?     What  is  its  source?     What  constituents  are 

present?     How  is  it  described?    Name  its  N.  F.  preparation. 
What  are  its  uses  and  the  dose? 
Solanum — What  is  the  synonym?     Give  the  definition  and  description.     What 

constituents  are  present?     Name  the  N.  F.  preparation. 
What  are  its  uses  and  dose? 
Name  the  more  important  unofficial  alkaloidal  drugs  and  alkaloids. 
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Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Apocynaceje 

Aepidosperma 


Strophanthine 

Arlstolochlace.x- 
Serpentaria 


Berberldaceae 

Podophyllum 


Betulacese 

Methylis  Salicylas 


A.  Quebracho  bianco 


S.  Kombeor  S.  hispi- 
dus 

Aristolochia    S.    and 
A.  reticulata 


Burseraceae 

Myrrha 


CaprHollaceae 

Viburnum   Pruni- 
folium 


Clienopodlaceae 

Oleum  Chenopodii 


Saccharum 

Composltre 
Arnica 

Grindelia 


Lactuoarium 
Matricaria 

Pyrethrum 

Taraiacum 


P.  peltatum 


I  Ut  ula  lfnta 


Commiphora  M.  and 
others 


V.     prunifolium, 
V.      Lentago 


C.  Ambrosioidcs  an- 
thelminticuiu 


Beta  vulgaris 

A.  montana 

G.  campomm,  G.  cu- 
neifoha  and  G. 
Bciuarroaa 

Lactuca  virosa 
M.  Chamomillu 

Anacyclus  P. 

T.  Officinale 


Quebracho 


Virginia 
Snukeroot 


Mandrake, 
May-Apple 
Rhiiome 


Oil  of  Winter- 
green,  Oil  of 
Sweet  Birch 


Gum  Myrrh 


Black  Haw, 
Viburnum 


Oil  of  Ameri- 
can Worm- 
seed 

SiicriiHc,Cane 
Sugar 

\rnica  Flower* 


Gorman 

(   Imnmniile 

Pellitory  Root 


Dandelion 


Dried  bark 
Dried  ripe  seed 


Rhizome  and 
roots 


Rhizome 


Volatile  oil 


Gum-resin 


Dried  bark 


Volatile  oil 


Flower-heads 


Leaves  and 
flowering  tops 


Dried       m  il  k- 

Juiee 
Flower-heads 


Root 


Rhiinme    and 
root 


Argentine 
Tropical  Africa 
United  States 

North  America 


United  States 


East    Africa     and 
Arabia 


United  States 


North  America 

Mts.  of  Europe 
North  America 

('.  and  S.  Europe 
Europe 


Mediterranean 
Europe,  nat. 
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TABLE  DRUGS,  WITH  THEIR  PREPARATIONS 


^      ,•  i  x-  Medical  Prop- 

English  Name        erties,  Dose 


Principal 
Constituents 


Official    Preparations 


Aspidosperma 
Strophanthus 
Serpentaria 

Podophyllum 


Methyl 
Salicylate 


Myrrh 


Viburnum 
Prunifolium 


Oil  of  Che  no- 
podium 


Sugar 

Arnica 
Grindelia 

Lactucarium 
Matricaria 

Pyrethrum 

Taraxacum 


Respiratory 
sedative;  gr. 
lx  (4  Gm.) 

Sedative;  gr.  i 
(0.065  Gm.) 

Stimulant;  gr. 
xv  (1  Gm.) 


Catharticgr.viii 
(0.5  Gm.) 


Flavoring  agent, 
stimulant; 
taxv  (i  mil) 


Stimulant,  vul- 
nerary gr.  viii 
(0.5  Gm.) 


Nervine   and 
tonic;    gr.  xxx 
(2  Gm.) 


Anthelmintic; 
njiii  (0.2  mil) 


Aspidospermine,  que- 
brachine 

Strophanthin,  kombic 
acid 

Volatile  oil 


Picropodophyllin 
Podophyilu  toxin 


Volatile  oil,  resin, 
gum,  bitter  prin- 
ciple 


Valeric  acid,  viburnin, 
tannin 


CirjHie  -CioHieO 


U.   S.   Prep. — Fluidextractum   Aspido- 
spermatis 

U.  S.  Prep. — Tinctura  Strophanthi 


U.  8.  J'rep. — Tinctura  Cinchonas  Com- 
posita. N.  F.  Prep. — r  luidextractum 
Serpentarias,  Tinctura   Serpentarias 

U.  8.  Prep. — Fluidextractum  Podo- 
phylli,  Resina  Podophylli.  N.  F. 
Prep. — Extractum  Podophylli,  Pil- 
ulae  Aloes  et  Podophylli  Composites, 
Pilulas  Aloes,  Hydrargyri  et  Podo- 
phylli, Pilulas  Aloini  Composites,  Pil- 
ulas Catharticas  Vegetabiles,  Pilules 
Colocynthidis  et  Podophylli,  Pilule 
Laxatives  Post  Partum 

U.  S.  Prep. — Emulsum  Olei  Morrhuas, 
Fluidextractum  Cascaras  Sagradas 
Aromaticum,  Syrupus  Sarsaparills 
Compositus.  X.  F.  Prep. —  Cata- 
plasma  Kaolini,  Inunctum  Menthous 
Compositum,  Liquor  Antisepticus, 
Liquor  Antisepticus  Alkalinus,  Liquor 
Ferri  Salicylatis,  Liquor  Pepsini  Anti- 
septicus, Nebula  Aromatica,  Nebula 
Mentholis  Composita,  Petroxolinum 
Methylis  Salicylatis,  Syrupus  Sennas 
Compositus,  Trochisci  Llmi 

U.  S.  Prep. — Pilulas  Rhei  Composites, 
Tinctura  Myrrhse,  Mistura  Ferri  Com- 
posita. A'.  F.  Prep. — Pilulas  Aloes  et 
Myrrhse,  Pilulas  Aloes,  Hydrargyri  et 
Scammonii  Composita;,  Pilulas  Anti- 
periodicas,  Pilulas  Antiperiodicas  sine 
Aloe,  Tinctura  Aloes  et  Myrrha?, 
Tinctura  Antiperiodica,  Tinctura  An- 
tiperiodicas sine  Aloe,  Tinctura  Cap- 
sici  et  Myrrhas 

U.  S.  Prep. — Extractum  Viburni  Pruni- 
folii,  Fluidextractum  Viburni  Pruni- 
folii.  A'.  F.  Prep. — Elixir  Viburni 
Prunifolii 


(See  page  1040) 


Vulnerary 

Sedative;        gr. 
xxx  (2  Gm.) 


Sedative;  gr.  xv 

(1  Gm.) 
Stimulant; 

3se  (15  Gm.) 

Sialagogue;    gr. 
xxx  (2  Gm.) 

Cholagogue; 
3iis8  (lOGm.) 


Volatile  oil,  arnicin 


Volatile   oil,   resin, 
bitter  principle 


Lactucin,  lactucic 
acid,  lactucerin 

Volatile  oil,  ant  hiinic 
acid 


U.  S.  Prep. — Tinctura  ArnicK.     ff.  F. 

Prep. — Fluidextractum   Arnirgp 
('.  8.  Prrp. — Fluidextractum  (Irindelias 


U.  8.  l'rep. — Tinctura  Lactucarii,  Syru- 
pus Lactuc.-irii 
.V.  P.  Prep. — Species  Emollientes 


Resin,    fixed    oil,    py-    (/.  S.  Prep.- 
rethrinc,  inulin 


-Tinctura  Pyrothri 


Taraxacin 


('.  8.  Prep—  Extractum  Taraxaci, 
Fluiilpxtractum  Taraxaci.  \  F  l'r'p. 
—  Flixir(  Icntian.Tt  '.h'.rinatum, Elixir 
Taraxaci  Compositum 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Convolvulaceas 

Jalapa 


Scammoni® 
Radix 


Cruclferae 

Oleum  Sinapis 

Volatile 
Sinapis  Alba 

Sinapis  Nigra 

Cucurbitaceae 
Colocynthis 


Elaterinum 


Pepo 

Erlcacese 

Methylis  Salicylas 
(Seepage  1400) 
Uva  Ursi 


Euphorblacete 

Oleum  Ricini 


Oleum  Tiglii 


Stillingia 


Fagace.f 
Creosotum 


Galla 


Oentlanaceae 

Gentiana 


OljjartinaceiB 
Chondrus 


Ezogonium  Purga 


Convolvulus  Scam- 
monia 


Brassica  nigra 
Sinapis  alba 
Brassica  nigra 

Citrullus  C. 


Ecballium  E. 
Cucurbita  P. 


Gaultheria 

procumbens 
Arctostaphyloa   Uva- 
ursi 


Ricinus  communis 


Croton  Tiglium 


S.  sylvatica 


Usually  Fagus   silvat- 
ica,  or  F.  ferruginea 

Quercus  infectoria 


G.  lutea 


C.  crispus    or    Gigar- 
tina  mamillosa 


Mustard  Oil 

Yellow  Mus- 
tard 

Brown  Mus- 
tard 

Bitter  Apple 


Tuberous  root       Eastern  Mexico 


Pumpkin 
Seed 


Bearberry 


Queen's  Root 


Smyrna  Galls 


Yellow     Gen- 
tian Root 


Root 


Seed 
Seed 


Dried  pulp 


Principle    from 
fruit  juice 

Seed 


Irish  Moss, 
Carrageen 


Leaves 

Fixed  oil 
Fixed  oil 
Root 


Product  of  dry 
distillation 

Excrescence 


Rhizome    and 
roots 


Western  Asia 


Afiia  and  South- 
ern Europe 

Asia  and  South- 
ern Europe 

Southern  and 
Western  Asia 


Southern  Europe 


Asia  and  America 


Northern  Hemi- 
sphere 


India,  United 

States 


India,  cult. 


Southern 
United  States 


Levant 


C.  and  S.  Europe 


Dried  plant 


North    Atlantic 
Coast 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official    Preparations 


Jalap 


Scammony 
Root 


Volatile  Oil  of 
Mustard 

White  Mus- 
tard 

Black  Mustard 


Colocynth 


Elate  rin 
Pepo 


Hydragogue 
cathartic;    gr. 
xv  (1  Gm.) 


Hydragogue 
cathartic;    gr. 
iv  (0.25  Gm.) 


Rubefacient; 

15^(0.008  mil) 
Emetic;     3iiss 

(10  Gm.) 
Emetic;  3iiss 

(10  Gm.) 

Hydragogue 
cathartic;   gr. 
i  (0.065  Gm.) 


Drastic  cathar- 
tic; gr.  l/n 
(0.003  Gm.) 

Tsnifuge;  gi 
(30  Gm.) 


Resin,  starch,  gum 


Resin 


Allyl  iso-thiocyanate 

Fixed  oil,  myrosin, 
sinalbin,  mucilage 

Fixed  oil,  myrosin, 
sinigrin,  mucilage 

Colocynthin,  colocyn- 
thitin,  etc. 


Fixed  oil,  acrid  resin, 
proteids,  starch 


U.  8.  I'rep. — Pulvis  Jalaps  Compositus, 
Resina  Jalaps.  A'.  F.  I'rep. — Extrac- 
tuin  Jalaps,  Fluidextractum  Jalaps, 
Piluls  ad  Prandium  (Cole's),  Piluls 
Cathartics  Vegetabiles,  Pulvis  Hy- 
drargyri  Chloridi  Mitis  et  Jalaps, 
Syrupus  Senns  Aromaticus,  Tinctura 
Jalaps,  Tinctura  Jalaps  Composite 
U.  S.  Prep. — Resina  Scammonis  Kx- 
tractum  Colocynthidis  Compositum. 
N.  F.  Prep. — Piluls  Aloes,  Hydrargyri 
et  Scammonis  Composita,  Piluls 
Colocynthidis  Composita,  Piluls 
Colocynthidis  et  Hyoscyami,  Tinctura 
Jalaps  Composita 

N.  F.  Prep. — Linimentum  Sinapis  Com- 
positum,  Spiritus  Sinapis 


U.  S.  Prep. — Extractum  Colocynthidis, 
Extractum  Colocynthidis  Composi- 
tum.  N.  F.  Prep. — Piluls  Antidys- 
peptics,  Piluls  Cathartics  Vegeta- 
biles, Piluls  Colocynthidis  Compos- 
its,  Piluls  Colocynthidis  et  Hyo- 
scyami, Piluls  Colocynthidis  et  Podo- 
phylli,  Piluls   Laxativa-  Post   Partum 

U.  S.  Prep. — Trituratio  Elaterini 


Uva  Ursi 

Castor  Oil 
Croton  Oil 

Stillrngia 

Creosote 

Nutgall 

Gentian 


Diuretic,  astrin- 
gent; gr.  xxx 
(2  Gm.) 


Purgative;     5ss 
(15  mils) 


Powerful  purg- 
ative; mi  (0.05 
mil) 

Alterative;  gr. 
xxx  (2  Gm.) 


Bactericide;  miv 
(0.25  mil) 

Astringent;    gr. 
viii  (0.5  Gm.) 


Tonic;    gr.     xv 
(1  Gm.) 


Chondrus 


Demulcent 


Tannin,  arbutin,  gal- 
lic acid,  ericolin, 
urson 


Ricinolein  and  palmi 
tin,  ricin  and  ricinine 


Croton-resin 


Resin,   fixed  oil,  syl- 
vacrol,  starch 


Tannin,    gallic    acid, 
starch,  resin 


Gentiopicrin,  gentisic 
acid,  gentianose, 
pectin 


Mucilaginous    com- 
pounds, etc. 


U.  S.  Prep. — Fluidextractum  Uva  Ursi. 
N.  F.  Prep. — Elixir  Buchu  Composi- 
tum,  Fluidextractum  Buchu  Com- 
positum 

U.  S.  Prep.— Collodium  Flexile.  N.  F. 
Prep. — Emulsum  Olei  Ricini,  Oleum 
Ricini  Aromaticum,  Piluls  Antimonii 
Composits 

N.  F.  Prep. — Collodium  Tiglii,  Lini- 
mentum Tiglii,  Linimentum  Tiglii 
Compositum,  Piluls  Aloes.  Hydrar- 
gyri  et  Scamnionii  Composits 

V.  S.  Prep. — Fluidextractum  Stillingis. 
N.  F  Prep. — Elixir  Corydalia  Com- 
positum, Fluidextractum  Slillingis 
Compositum 

U.S.  Prep. — Aqua  Creosoti.  N.P.  Prep 
— Mulla  Creosoti  Salicylate,  Petroxo- 
linum  Chloroformi  Caniphoratum 

V.  S.  Prep. — I'nguentum  Galls.  X .  F. 
Prep. — Elixir  Rubi  Compositum, Tinc- 
tura Galls 

U.  S.  Prep. — Extractum  Gentians, 
Fluidextractum  Gentians,  Tinctura 
Gentians  Composita.  A.  F.  I'rep. — 
Elixir  Gentians,  Elixir  Gentians  et 
lirri,  Klixir  Gentians  64   Ferri  Phoe- 

?hatis,  Elixir  Gentians  Glycerinatum, 
nfusum  Gentians  Compositum,  111- 
ols  Antiperiodics,  Piluls  Antiperiod- 
ic»  sine  Aloe,  Piluls  l-'erri ,  Quinins, 
Aloes  et  N'licis  Vomics,  Tinctura 
Amara,  Tinctura  Antiperiodica,  Tinc- 
tura Antiperiodioa  sine  Aloe,  Tinctura 
Rhei  et  Gentians,  Tinctura  Zedoaris 
Amara,  Yinum  Aurantii  Compositum 

JV.  F.  Prep. — Gelatinum  Chondri. 
Mucilago  Cnondri 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


OramincM' 
Amylum 


Maltum 


Saccharum 


Triticum 


(Juttlferae 

Cambogia 


Hamamelidacere 

rityrax 

Hydrophyllacese 

Eriodictyon 


Hypocreaceae 

Ergota 


Lablatre 

Mentha  Piperita 


Mentha  Viridis 


Oloum  Lavandula 


Oleum  Mentha 
Piperita 


Olnim  M'-nt.hir 

Viri'ln 


Botanical  Name 


Zea  Mays 


Hordeum  sativum 


S.  officinarum  and 
other  species  of  Sor- 
ghum 

Agropyron  repens 


Garcinia  Hanburii 


Liquidambar     orien- 
talis 

E.  californicum 


Clavir.eps    purpurea, 
upon  Secale  cereale 


M.  piperita 

M.  spicata  (M.  viri- 
dis) 

Lavandula  vera  and 
others 


Mentha  piperita 


M.    npicata   (M.   viri- 
dis) 


Synonym 


Corn  Starch 


Sucrose,  Cane 
Sugar 

Couch  Grass, 
Dog  Grass 

Pipe  Gamboge 


Liquid  Storax 
Yerba  Santa 


Ergot  of  Rye, 
Spurred  Rye 


Peppermint 
Oil 


Part  used,  or 
Description 


Spearmint  Oil 


Grain 


Grain  partially 
germinated 
and     then 
dried 


Rhizome   and 
roots 

Gum-resin 

Balsam 
Leaves 

Sclerotium 


Leaves  and 

flowering  tops 
Leaves  and 

flowering  tops 

Volatile  oil 


Volatile  oil 


Habitat 


Volatile  oil 


Europe  and 
North  America 


Tropics 


Europe,    North 
America 

Anam  and  Siam 


Asia  Minor 


California  and 
Northern  Mexico 


Europe  and 
United  States 


Europe  and 

North  America 
Europe  and 

North  America 
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English  Name 


Starch 


Malt 

Sugar 

Triticum 

Gamboge 

Storax 
Eriodictyon 

Ergot 

Peppermint 
Spearmint 


Oil  of  Laven- 
der 


Oil  of  Pepper- 
mint 


Oil    of     Spear- 
mint 


Medical  Prop- 
erties, Dose 


Absorbent 


Principal 
Constituents 


Nutrient 


Diuretic;   3ii 
(8  Gm.) 

Hydragogue  ca- 
thartic; gr.  ii 
(0.13  Gm.) 

Expectorant; 
gr.  xv  (1  Gm.) 

Expectorant; 
gr.  xv  (1  Gm.) 


Parturient;    gr. 
xxx  (2  Gm.) 


Maltose,  diastase 


Glucose,  triticin 


Gum,  resin,  cambogic 
acid 


Benzoic    acid,   cinna- 
mic  acid,  resins 

Resin,  volatile  oil 


Ergotinine,  ergotoxine, 
parahydroxy  phenyl  • 
ethamine,  beta-im- 
inazolyle  thy  1  amine, 
etc. 

Volatile  oil 


Stimulant;  gr.  Ix 

(4  Gm.) 
Stimulant;  gr.  Ix    Volatile  oil 

(4  Gm.) 


Stimulant;    igjiii 
(0.2  mil) 


Stimulant; 
(0.2  mil) 


Stimulant,  njiii 
(0.2  mil) 


C10H16  and  esters 


C10H18O-C10H20O 


CioHi«— Ci0H14O 


Official  Preparations 


U.  S.  Prep. — Extractum  Aconiti,  Ex- 
tractum  Belladonna}  Foliorum,  Ex- 
tractum Cascara?  Sagradee,  Extractum 
Cimicifugse,  Extractum  ColchiciCormi, 
Extractum  Colocynthidis,  Extractum 
Fellis  Bovis,  Extractum  Gelsemii,  Ex- 
tractum Hydrastis,  Extractum  Nucis 
Vomica?,  Extractum  Opii,  Extractum 
Physostigmatis,  Extractum  Rhei,  Ex- 
tractum Stramonii,  Extractum  Vib- 
urni  Prunifolii,  Glyceritum  Amyli. 
A'.  F.  Prep. — Extractum  Aloes  ,  Ex- 
tractum Euonynii,  Extractum  Igna- 
tia?,  Extractum  Krameria?,  Extractum 
Leptandra?,  Extractum  Quassia?,  Pasta 
Resprcinoha  Fortis,  Pasta  Resorci- 
nolis  Mitis,  Pasta  Zinci 

U.  S.  Prep. — Extractum  Malti 


(See  page  1040) 

U.  S.  Prep. — Fluidextractum  Tritici 


U.  S.  Prep. — Piluls?   Cathartics:    Com- 
posites 


U.  S.  Prep.- 
posita 


-Tinctura   Benzoini  Com- 


U.S.  Prep. — Fluidextractum  Eriodictyi. 
N.  F.  Prep. — Elixir  Eriodictyi  Aroma- 
ticum.Syrupus  Eriodictyi  Aroma  ticus 

U.  S.  Prep.— Extractum  Ergots?,  Fluid- 
extractum Ergotae.  A^.  F.  Prep. — 
Extractum  Ergota?  Aquosum,  Tinc- 
tura Ergotae  Ammoniata 

U.  S.  Prep. — Spiritus   Mentha?  Piperits? 

U.  S.  Prep. — Spiritus    Mentha  Viridis 


U.  S%  Prep- — Linimentum  Saponis 
Mollis,  Spiritus  Ammonias  Aromaticus, 
Spiritus  Lavandulae,  Tinctura  Lavan- 
dula Composita.  A'.  F.  Prep. — Ace- 
tum  Aroniaticum,  Linimentum  Am- 
monii  Iodidi,  Mistura  Ferri  Com- 
posita,MisturaOleo-Balsamicn,  Oleum 
HyoscyanriCompositum,  inall  Petrox- 
olins, Spiritus  Odoratus 

U.S.Prep. — Aqua  Mentha? Piperita?, Pi lu- 
lae  Rhei  Composita*,  Spiritus  Mentha? 
Piperita*.  A'.  F.  Prep. — Aoetum  Aro- 
maticum,  Cataplasms  Kaolini,  Klixir 
Cathartic-urn  Compositum,  (Jarjraris- 
maGitoiaci  ConipoMtum,  Elixir  1'hos- 
phori,  Linimentum  < 'pii  Con  positum, 
Liquor  Antisepticus  Alkalinua,  Mi.«- 
tura  Carminutiva,  Mistura  Chloro- 
form] et  Morphinn?  Composita,  Mis- 
tura Old  Picis,  Mistura  Opii  ot  Hhei 
Composita,  Mistura  Khri  Alknlina, 
Mistura  Rhei  Composita.  Oleum 
Hyoecyami  Oomnosituin.  Piluln*  Ca- 
thartics? Vcgetabiles,  Syrnpus  Fi- 
corum  Compositus,  Trochisci  Mentha? 
Piperitra 

l'^  S.^  Prep. — Aqua_  Mentha?  Viridis, 
Spiritus  Menthae  Viridis 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Oleum  Rosmarini 


Oleum  Thymi 


Botanical  Name 


Thymol 


Lauraceae 

Camphora 


Cinnamomum  Sai- 
gonicuin 


Rosmarinus  officinalis 


Thymus  vulgaris 


Thymus  vulgaris  and 
others 


Cinnamomum  C. 


Synonym 


Rosemary  Oil 


Thyme  Oil 


Cinnamomum,  unde- 
termined species 


Cinnamomum 

Zeylanicum 

Oleum  Cassis 


C.  reylanicum 
Cinnamomum  Cassia 


Cassia  Oil 


Part  used,  or 
Description 


Volatile  oil 


Volatile  oil 


Phenol 


Ketone 


Bark 


Inner    bark 
Volatile  oil 


Habitat 


Southern  Europe, 
cult. 


China  and  Japan 


China,  cult. 


Ceylon 
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English  Name 


Oil  of  Rose- 
mary 


Oil  of  Thyme 

Thymol 
Camphor 


Medical  Prop- 
erties, Dose 


Stimulant;    npiii 
(0.2  mil) 


Stimulant;   qsiii 
(0.2  mil) 


Antiseptic;  gr. 
ii-xv  (0.13 
-1  Gm.) 

Stimulant;  by 
mouth,  gr.  ii- 
X  (0.13-0.65 
Gm.) ;  hypo- 
dermic, gr.ss- 
ii  (0.032-0.13 
Gm.) 


Principal 
Constituents 


CioHje,  borneol, 
CioHisO 


Cymene,    pinene, 
thymol 


Saigon  Cinna-     Stomachic;    gr. 
moD  iv  (0.25  Gm.) 


CioHnO 


CxoHwO 


Ceylon  Cinna- 
mon 

Oil  of  Cinna- 
mon 


Stomachic;    gr. 

iv  (0.25  Gm.) 
Stimulant;   njiii 

(0.2  mil) 


Volatile  oil,  etc. 


Volatile  oil,  etc. 

Cinnamic     aldehyde, 
CBH80 


Official  Preparations 


U.  S.  Prep. — Linimentum  C'hloroformi, 
Linimentum  Saponis,  Tinctura  Lav- 
andula; Cotnposita.  A'.  F.  l'rep. — 
Acetum  Aromaticum,  Linimcntum 
Ammonii  Iodidi,  Uninientum  Sapo- 
nato-Camphoratum,  Oleum  Hyoecy- 
ami   Compositum,   Spiritus  Odoratus 

A'.  F.  Prep. — Linimentum  Saponato- 
Camphoratum,  liquor  Antisepticus, 
Liquor  Zinci  et  Aluiniui  Compositua, 
Liquor  Zinci  et  Petri  Compositue, 
Mistura  Oleo-Balsamica,  Oleum  Hyo- 
scyami  Compositum 

(See  page  1126) 


U.  S.  Prep. — Aqua  Camphorse,  Collo- 
dium  Fjexile,  Linimentum  Bella- 
donna, Linimentum  C'hloroformi,  Lin- 
imentum Camphors;,  Linimentum 
Saponis,  Spiritus  Camphorse,  Tinc- 
tura  Opii  Camphorata.  A'.  F.  Prep. — 
Ceratum  Camphorse,  Ceratum  Plumbi 
Subacetatis,  Chloral  Camphoratum, 
Emplastrum  Fuscum  Camphoratum, 
Linimentum  Ammonii  Iodidi,  Lini- 
mentum Opii  Compositum,  Linimen- 
tum Saponato-Camphoratum,  Lini- 
mentum Sinapis  Compositum,  Lotio 
Ammoniacalis  Camphorata,  Menthol 
Camphoratum,  Mistura  Camphors 
Acida,  Mistura  Camphorse  Aromatica, 
Mistura  Opii  et  Chloroformi  Com- 
posita,  Mistura  Opii  et  Rhei  Compoe- 
ita,  Nebula  Aromaticum,  Nebula 
Mentholis  Compoeita,  Petroxolinum 
Chloroformi  Camphoratum,  Petroxo- 
linum Phenolis  Camphoratum,  PilulsB 
Antiperiodica?,  Pilulse  AtitiperiodicsB 
sine  Aloe,  Pilulse  Opii  et  Camphorse, 
Tinctura  Antiperiodica,  Tinctura  An- 
tiperiodica sine  Aloe,  Tinctura  Kino 
et  Opii  Composite,  Tinctura  Pector- 
alis,  Unguentum  Camphorse 
V .  S.  Prep. — Fluidextractum  Aromati- 
cum. Pulvis  Aromaticus,  Tinctura 
Cardamomi  Composita,  Tinctura  Cin- 
namomi,  Tinctura  Gambir  Composita, 
Tinctura  Lavandulae  Composita,  Tinc- 
tura Rhei  Aromatica.  N.  F.  Prep. — 
Cordiale  Rubi  Fructus,  Elixir  Rubi 
Compositum,  Elixir  Taraxaci  Corn- 
posit  um,  Mistura  Rhei  Alkalina.Pulvio 
Aromaticus  Rubefaciens,  Pulvis  Cretse 
Aromaticus,  Pulvis  Gambir  Composi- 
tus,  Pulvis  Kino  et  Opii  Compositus, 
Syrupus  Cinnamonii,  Syrupus  t^nnse 
Aromaticus,  Tinctura  Antiperiodica, 
Tinctura  Antipcrio<lica  sine  Aloe, 
Tinctura  Aromatica,  Tinctura  Opii 
Crocata,  Tinctura  Pectoralis,  Tinc- 
tura Yiburni  Opuli  Composita,  Tinc- 
tura Aurantii   Composita 


U.  S.  Prep. — Acidum  Sulphuricum  Aro- 
maticum, Aqua  Cinnamonii,  Iluidex- 
tractum  Cascaroe  Sngrndae  Aromati- 
cum, Lnfusum  Digitalis,  Mistura 
Cretse,  Spiritus  Cinnamonii,  Byrupua 
Rhei.  A'.  F.Prep. — Acetum  Aromati- 
cum,  Elixir  Cardamomi  Compositum, 
Elixir  Glycyrrhiss)  Axomatieam.  Klixir 
Vanillini  Compositum,  Fluidglyoers- 
tum  Cascarse  Sapradse  Aromaticum, 
Liquor  Pepsini  Aromaticus,  Mistura 
Guaiaci,  Mistura  Oleo-Balsamica, 
Nebula  Aromatica,  Nebula  Mentholis 
Composita,  Oleum  Ri<ini  Aromati- 
cum, Spiritus  Cnrdamomi  Composi- 
tus,  Spiritus  Vanillini  Compositum, 
SyTupus  Ipecacuanha^  et  Opii,  Syrupus 
Rhamni  Catharticse,  Trochisri  Gambir 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Oleum  Sassafras        Sassafras  variifolium 


Sassafras 


Leguminosae 

Acacia 


Balsamum 
Peruvianum 


Balsamum  Tolu- 
tanum 


Chrysarobinum 
Copaiba 

Glycyrrliiza 


Kino 

Physostigma 
Santalum  Iliibruin 


Sassafras  Oil 


S.   variifolium 


A.  Senegal  and  others 


Gum  Arabic 


Volatile  oil 


Bark  of  root 


Gummy  exuda- 
tion dried 


North  America 


Africa 


Toluifera  Pereira? 
Toluifera  Balsamum 

Vouacapoua  Araroba 

One  or  more  species 
of  Copaiba 

G.  glabra   typiea,  G. 
glabra  glandulifera 


PtiTomrpus    Mnrsu- 

I'liun 


v.  rent 


rp\iH    snnta- 
linus 


Peru  Balsam 


Tolu   Balsa- 
mum 


Balsam  of  Co 
paiba,  Co- 
paiva 

Liquorice 

Root,  Licorice 


Balsam 
Balsam 


Principle    from 

Goa  powder 
Oleoresin 


Rhizome  and 
roots 


Central  America 
Venezuela 


Brazil 

South  America 

Europe   and   Asia 


i  Bean, 

( irdc.il  Beau 


Inspissated 
juice 


Ripe  seed 


Heart-wood 


East  Indies 


Western  Africa 
Madras,  cult. 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official    Preparations 


Oil  of  Sassafras    Stimulant;   trfiii 
(0.2  mil) 


Sassafras 


Acacia 


Stimulant;  3iiss 
(10  Gm.) 


Demulcent 


Balsam  of 
Peru 

Balsam  of  Tolu 

Chrysarobin 
Copaiba 

Glycyrrhiza 


Stimulant;  gr. 
xv  (1  Gm.) 

Expectorant;  gr. 
xv  (lGm.) 


Cathartic;  gr.ss. 

(0.03  Gm.) 
Stimulant;  njxv 

(1  mil) 


Safrene,  CioHie,  saf- 
rol 


Arabic     oil,     tannin, 
sassafrid 


Arabic  acid  com- 
bined with  calcium, 
magnesium,  and  po- 
tassium 


Cinnamic  and  benzoic 
acids 

Resins,  cinnamic  and 
benzoic  acids 


Volatile  oil,  resins,  co- 
paivic  acid 


Kino 

Physostigma 
Red  Saunders 

89 


Expectorant;  Glycyrrhizin,      acrid 

gr.  xxx  (2  Gm.)      oleoresin,  sugar 


Astringent;    gr. 
viii  (0.5  Gm.) 


Sedative;  gr.  iss 
(0.1  Gm.) 

Coloring  agent 


Kinotannic   acid,  py- 
rocatechin 


Physostigmine,   pro- 
teids 

Santalic   acid,    santal 


U.  S.  Prep. — Syrupus  Sarsajjarilla; 
Compositus,  Trochisci  Cubebae,  Lini- 
mentum  Tiglii  Compositum.  A'.  F. 
Prep. — Mistura  Opu  et  Sassafras, 
Syrupus  Eriodictyi,  Syrupus  Mor- 
phinse  et  Acaciae,  Syrupus  Pini  Strobi 
Compositus,  Syrupus  Pini  Strobi  Com- 
positus cum  Morphina 

U.  S.  Prep. — Fluidextractum  Sarsa- 
parillae Compositum.  Ar.  F.  Prep. — 
Decoctum  Sarsaparillae  Compositum, 
Syrupus  Pini  Strobi  Compositum, 
Syrupus  Pini  Strobi  Compositus  cum 
Morphina 

U.  S.  Prep. — Emulsum  Amygdalae, 
Emulsum  Olei  Morrhuae,  Emulsum 
Olei  Terebinthinee,  Mistura  Cretae, 
Mistura  Glycyrrhizae  Composita,  Mu- 
cilago  Acacise,  Pilulae  Ferri  Iodidi, 
Pilulae  Phosphori,  Pulvis  Cretae  Com- 
positus, Syrupus  Acaciae,  Trochisci 
Cubebae.  Ar.  F .  Prep. — Emulsum  Olei 
Morrhuae  cum  Calcii  Lactophosphatc, 
Emulsum  Olei  Morrhuae  cum  Calcii 
Phosphate,  Emulsum  Olei  Morrhuae 
cum  Hypophosphitibus,  Emulsum  Olei 
Morrhuae  cum  Pruno  Virginiana,  Emul- 
sum Olei  Ricini,  Emulsum  Petrolati, 
Mistura  Copaibae,  Mistura  Copaibae 
et  Opii,  Syrupus  Morphinae  et  Acaciae, 
Trochisci  Phenolphthaleini 

N.  F.  Prep. — Mistura  Oleo-Balsamica 


U.  S.  Prep.— Pilulae  Ferri  Iodidi,  Pilulae 
Phosphori,  Syrupus  Tolutanus,  Tine- 
is.  tura    Benzoini    Composita,    Tinctura 
Tolutana 


U.S. Prep. — Unguentum  Chrysarobini 

N.  F.  Prep. — Massa  Copaibae,  Mistura 
Copaibae,  Mistura  Copaibae  et  Opii 

U.  S.  Prep. — Extractum  Glvcvrrhizae, 
Extractum  Glycyrrhizae  Pururn, Fluid- 
extractum Glycyrrhizae,  Fluidextrac- 
tum Sarsaparillae  Compositum,  .Massa 
Hydrargyri,  Mistura  Glycyrrhua 
Composita,  Pilulae  Ferri  Iodidi,  Pulvis 
Glycyrrhizae  Compositus,  Syrupus 
Sarsaparillae  Compositus,  Tinctura 
Aloes,  Trochisci  AmmoniS  Chloridi, 
Trochisci  Cubebae.  A'.  F.  Prep. — 
Decoctum  Sarsaparillae  Compositum, 
Elixir  Glycyrrhizae  Aquosum,  Elixir 
Glycyrrhizae  Aromaticum,  Elixir  Tar- 
axaci  Compositum,  Fluidglyceratum 
Cascarae  Sagradae  Aromaticum,  Fluid- 
glyoeratum  Glycyrrfaine,  Mistura  Am- 
monii  Chloridi,  Mistura  (  M>  i  lVis, 
Pilulae  ad  Prandium  (Hall's),  Species 
Pectorales,  Syrupus  Cimicifugae  Com- 
positus, Syrupus  Glycyrrhiza',  Tinc- 
tura Aloes  et  Myrrhae,  Tinctura  Rhei 
Dulcis 

V.  S.  Prep.— Tinctura  Kino.  .V.  F. 
Prep. — Pulvis  Gambir  Compositus, 
Pulvis  Kino  et  Opii  Compositus, 
Tinctura  Kino  et  Opii  Composita 

J7._  S.  Prep. — Extractum  Physostigma- 
tis,  Tinctura  Phytoetigmaai 

U.8.  I'ri-p. — Tinctura  La vandulacCom- 
posita 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Senna 


Tragacantha 


Lillace.-E 
Aloe 


Colchici  Cormus 
Colchici  Semen 
Sarsaparilla 

Scilla 
Veratrum  virido 


Linum 


Oleum  I.ini 


Lobellacc  re 
Lobelia 


Cassia  acutifolia  and 
C.  angustifolia 


Astragalus  gummifer 
and  others 


A.    vera,    A.    Perryi, 
A.  ferox,  and  others 


C.  autumnale 
C.  autumnale 


Smilax  medica,  S. 
ornataand  S.  officio- 
alis 


Urginea  maritima 


V.  viride 


L.  unitatissimum 
L.  usitatissimum 


Leaflets 


Gum     Traga- 
canth 


Colchicum 
Root 


L.  infltlta 


American 
Hellebore 

Green 
Hellebore 


Flaxseed 

Oil  of  Flax- 
seed 

Raw  Linseed 
Oil 


Indian    To- 
bacco 


Gummy  exu- 
dation 


Inspissated 
juice 


Eastern  and 
Central  Africa 


We*  tern  Asia 


Africa 


Corm 

Seed 

Root 


Fleshy  inner 
scales  of  bulb 


Rhisome  and 
roots 


Ripe  seed 
Fixed  oil 


Dried  loaves  and 
finwering  tops 


Europe 
Europe 
Tropical    America 


Mediterranean 
basin 


North  America 


Southern  Europe, 

cult. 
Southern  Europe, 

cult. 


Eastern    1'nitcd 
States     and 
Canada 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


OflBcial  Preparations 


Senna 


Tragacanth 


Aloes 


Colchium 
Corm 

Colchicum 
Seed 

Sarsaparilla 


Squill 


Veratrum 
Viride 


Linseed 
Linseed  Oil 


Lobelia 


Cathartic;  gr.  lx 
(4  Gin.) 


Demulcent 


Cathartic:  gr.  iv 
(0.25  Gm.) 


Sedative,    anti- 
rheumatic; 
gr.iv(0.25Gm.) 

Sedative;    anti- 
rheumatic; 
gr.iii(0.2Gm.) 

Alterative;     gr. 
xxx  (2  Gm.) 


Expectorant ;  di- 
uretic ;gr.  iss 
(0.1  Gm.) 


Can  lino      Bed  a 
tive;gr.  i(0.065 
Gm.) 


Demulcent 

Laxative;     f  3i 
(30  mils) 


Expectorant, 
emetic;  gr. 
iiea  (0.15  Gm.) 


Chrysophanic  acid, 
anthraglucosennin, 
emodin 


Bassorin,  starch 


Aloin,  emodin,    little 
volatile  oil 


Colchicine,  etarch, 

resin 

Colchicine,  fixed  oil 


Parillin,  saponin, 
resin 


Scillipicrin,  scillitoxin, 
scillin,  sinistrin 


Jervine,  resin, pee udo- 
jervine,  rubijervine, 
protoveratrine,  pro- 
toveratridine  and 
veratramarin 

Fixed  oil,  mucilage 

Linolin,  palmitin, 
myristin 


Lobeline;  inflatin 


U.  S.  Prep- — Fluidextractum  Senna?. 
Infusum  Sennae  Compositum,  Pulvifl 
Glycyrrhizw  Compositus,  Syrupus 
Sarsaparillas  Compositus,  Syrupus 
Sennas.  A'.  F.  Prep. — Confectio  Sen- 
nae, Elixir  Cascarae  Sagradae  Composi- 
tum, Elixir  Catharticum  Compositum, 
Species  Laxative;,  Syrupus  Ficorum 
Compositus,  Syrupus  Sennas  Aro- 
maticus,  Syrupus  Senna;  Compositus 

U.  S.  Prep. — Mucilago  Tragacanthse, 
Pilules  Ferri  Carbonatis;  Trochisci 
Acidi  Tannici,  Trochisci  Ammonii 
Chloridi,  Trochisci  Potassii  Chloratia. 
N.  F.  Prep. — Emulsum  Olei  Morrhuffl 
cum  Malto,  Glyceritum  Tragacanths, 
Stili  Acidi  Salicylici  Dilubiles,  Tro- 
chisci Carbonis  I.itmi,  Trochisci  Gam- 
bir,  Trochisci  Mentha;  Piperita?,  Tro- 
chisci Quininae  Tannatis,  Trochisci 
Santonini,  Trochisci  Santonini  Com- 
positi,  Trochisci  Sulphuris  et  Potassii 
Bitartratis,  Trochisci  Ulmi 

U.  S.  Prep. — Extractum  Colocynthidis 
Compositus,  Pilulae  Aloes,  Pilulae  Rhei 
Compositae,  Tinctura  Aloes,  Tinctura 
Benzoini  Composita.  A'.  J''.  Prep. — 
Extractum  Aloes,  Pilulae  ad  Prand- 
ium,  Pilulae  Aloes  et  Asafatida?,  Pil- 
ulae Aloes  et  Ferri,  Pilula;  Aloes  et 
Mastiches,  Pilula;  Aloes  et  Myrrhae, 
Pilula;  Aloes  et  Podophylli  Compos- 
ita;, Pilulae  Aloes  Hydrargyri  et  Podo- 
phylli, Pilulae  Aloes,  Hydrargyri  et 
Scammonii  Composita;,  Pilulse  Anti- 
periodica?,  Pilulae  Colocynthidis  Com- 
positae, Pilulae  Colocynthidis  et  Hyo- 
scyami,  Pilulae  Ferri,  Quinine?,  Aloes, 
et  Xueis  Vomica?,  Pilulae  Laxativse 
Post  Partum,  Pulvis  Aloeset  Canellae, 
Tinctura  Antiperiodica,  Tinctura  Ze- 
doariae  Amara 

V.  S.  Prep. — Extractum  Colchici  Cormi. 
Ar.  F.  Prep. — Fluidextractum  Colchici 
Cormi,  Vinum  Colchici  Cormi 

U.  S._  Prep. — Fluidextractum  Colchici 
Seminis,  Tinctura  Colchici  Seminis. 
N.  F.  Prep. — Vinum  Colchici  Seminis 

V.  S.  Prep.— Fluidextractum  Sarsa- 
parilla;, Fluidextractum  Sarsaparillea 
Compositum,  Syrupus  Sarsaparillsa 
Compositus.  AT.  F.  Prep. — Decoo- 
tum  Sarsaparillsa  Compositum 

U.  S.  Prep.— Acetum  Scilla?,  Fluidex- 
tractum Scillae,  Syrupus  Scilla\  Syru- 
pus Scillae  Compositus,  Tinctura 
Scillae.  Ar.  F.  Prep. — Mistura  Pec- 
toralis.Stoke's,  Oxymel  Scillae,  Pilules 
Digitalis,  Scillae  et  Hydrargyri 

U.  S.  Prep. — Fluidextractum  Veratri 
Viridis,  Tinctura  Veratri  Yiridis 


N.  F.  Prep. — Species  Emollient es 

U.  S.  Prep. — Linimcntum  Calcis,  Li- 
quor Cresolis  Compositus.  -V.  F. 
Prep. — Ceratum  Resina?  Compositum, 
Pasta  Zinei  MolHs,  IVtroxolinum  Sul- 
phuratum,  Petroxolinum  Sulphura- 
tum    Compositum 

U.  S.  Prep. — Fluidextractum  Lobelia, 
Tinctura  Lobelias 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Loganiace.x 
Gelsemium 

G.  seropervirens 

Yellow  Jas- 
mine Root, 
Yellow  Jes- 

Rhizome and 
roots 

Southern     United 
States 

Nux  Vomica 

Strychnos  Nux- 
vomica 

samine 

Seed 

India 

Spigelia 

Lycopodiacea- 
Lycopodium 

Magnoliaces 

Oleum  Aniei 

S.  marilandica 
L.  clavatum 
Illicium  verum 

Pinkroot 
Anise  Oil 

Rhizome  and 
roots 

Spores 
Volatile  oil 

United  States 

Europe  and 
North  America 

Southwestern 
China 

Malvaceje 

Alt  ha? a 

A.  officinalis 

Marshmallow 
Root 

Root 

Europe,  nat. 

Gossypium    Puri- 

ficatum 
Oleum  Gossypii 

Se  minis 

G.     herbaceum    and 

others 
G.     herbaceum     and 

others 

Absorbent 

Cotton 
Cotton  Seed 

OU 

Hairs  of  seed 
Fixed  oil 

Tropics 

Menlspermace:t 
Calumba 

Jateorhiza  palmata 

Columbo 

Root 

Eastern  Africa 

Moraceas 

Cannabis 

C.    eativa     or     var. 
indica 

Guaza,  ganjah 

Flowering   tops 
of    pistillate 
plants  , 

Asia 

Humulus 

H.  Lupulus 

Carefully  dried 
strobiles 

Europe    and    Asia 

Myrlatlcacese 

Myristica 

M.  fragTans 

Nutmeg 

Kernel    of    ripe 
seed 

Molucca  Islands 

Oleum  Myristica?. 

Myristica  fragrans 

Oil  of  Nutmeg 

Volatile  oil 

Myrtacefe 

Caryophyllus 

Eugenia  aromatica 

Cloves 

Dried  flower 
buds 

Molucca  Islands 

Eucalyptus 

E.  Olobuhu 

niuo  Gum 

Leaves 

Australia 

Oleum  Cajiipuii 

Melaleuoa  Leuoaden- 

< 1 r- 'ii 

Leaves 
Cajuput  Oil 

Volatile  Oil 

East  Indian 
Islands 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official    Preparations 


Gelsemium 


Nux  Vomica 


Spigelia 
Lycopodium 


Oil  of  Anise 
Oil  of  Star, 
Anise 


Althaea 


Purified  Cot- 
ton 

Cottonseed 
Oil 


Calumba 
Cannabis 


Hops 


Myristica 


Oil    of    Myris- 
tica 


Clove 


Eucalyptus 
Oil  of  Cajuput 


Antispasmodic; 
gr.  ss  (0.03 
Gm.) 

Tonic;    gr.    i 
(0.065  Gm.) 


Anthelmintic; 
gr.  lx  (4  Gm.) 

Used  externally 


Carminative ;  irjiii 
(0.2  mil) 


Demulcent 


Demulcent ; 
f5iv  (15mils) 


Tonic;    gr.    xxx 
(2  Gm.) 

Nervine 


Sedative;      gr. 
xxx  (2  Gm.) 


Stimulant;     gr. 
viii  (0.5  Gm.) 


Stimulant; 
(0.2  mil) 


Aromatic;     gr. 
iv  (0.25  Gm.) 


Febrifuge;     gr. 
xxx  (2  Gm.) 

Stimulant; 
njviii  (0.5  mil) 


Gelsemine,  volatile  oil 


Strychnine,     brucine, 
proteids 


Volatile     oil,     bitter 
principle,  spigclin 

Fixed  oil 


C10H16,  and  anethol, 
C10H12O 


Asparagin,  starch, 
mucilage 


Cellulose,  fixed  oil 
Olein,  palmitin 


Columbin,  berberine, 
mucilage 

Resin,  cannabinine 


Volatile      oil,      resin, 
lupulin 


Volatile  oil,  fixed  oil, 
proteids 


Pinene,  CioHie.  and 
myristicol,  CioHieO 


Volatile    oil,    tannin 


Volatile    oil,    tannin, 
resin 
Cajuputol,  CiqHisO 


U.  S.  Prep. — Extracturu  Gelsemii, 
Fluidextractum  Gelsemii,  Tinctura 
Gelsemii.  A'.  F.  Prep. — Elixir  Sodii 
Salicylatis  Compositum 

U.  8.  Prep. — Extractum  Nutria  Vomicae, 
Fluidextractum  ISucis  Vomica),  Tinc- 
tura  Nut-is   Vomica;.      A'.   F.  Prep. 

Elixir  Phosphori  el  Nucia  Vomica;, 
Pilula)  Aloes  et  Podophylli  Composite, 
Pilula)  Ferri,  Quinina?,  Aloes  et  Nucu 
Vomica),  Pilula)  Laxativa.-  Post  Par- 
turn 

U.  S.  Pr«p. — Fluidextractum  Spigelia 


U.  S.  Prep. — Aqua  Anisi,  Elixir  Aroma- 
ticum,  Fluidextractum  Cascara-  Su- 
gradae  Aromaticum,  Spiritus  Anisi, 
■Spirit us  Aurantii  Conipositus,  Syru- 
pus  Sarsaparilla)  Compositus,  Tinc- 
tura Opii  Camphorata.  A'.  F.  Prep. — 
Elixir  Phosphori,  Tinctura  Pectoralis 

U.  S.  Prep. — Massa  Hvdrargyri,  Pil- 
ula) Ferri  Carbonatis,  Pilula-  Phos- 
phori. AT.  F.  Prep. — Species  Pec- 
torales,    Syrupus  Althaea? 

Ar.  F.  Prep. — Gossypium  Stypticum 

U.  S.  Prep. — Linimentum  Can  phorae, 
Sapo  Mollis,  Unguentum  Pids  Com- 
positum 

U.  S.  Prep.— Tinctura  Calumba?.  N. 
F.  Prep. — Fluidextractum  Calumba? 

U.  S.  Prep. — Extractum  Cannabis, 
Fluidextractum  Cannabis,  Tinctura 
Cannabis.  A\  F.  Prtp.—  Coliodium 
Salicylici  Compositum,  Miatura Chlo- 
ral] et  Potassii  Bron.idi  Composita, 
Mistura  Chloroformi  et  Morphinaa 
Composita 

N.  F.  Prep. — Elixir  Humuli,  Fluidex- 
tractum Humuii,  Tinctura  Humuli 


U.  S.  Prep. — Fluidextractum  Aromati- 
cum, Pulvis  Aromaticus,  Tinctura 
Lavandula?  Composita,  Tinctura  Rhei 
Aromatica,  Trochisci  Sodii  Bicar- 
bonatis.  .V.  P.  Prep—  Ai  *  1 1 
Cordiale  Rubi  Fructus,  Pulvie 
Aromaticus,  Pulvis  Gambit  Com- 
positus,  Syrupus  Senna? 

('.  8.  Prt -p .—  Spiritus  Amrronii  Aro- 
maticus. S.  F.  Prtp-  Flixir  Glycyr- 
rhiza<  Aromaticum,  Klixir  Pepaini  n 
Rennini  Compositum,  Mistura  Oleo- 
Balsamica 

U.  S.  Prep. — Tinctura  Lavandula 
Composita,  Tinctura  Hli.  i  Ar 
.V,  F.  Prep.—  Cordiale  Rubi  1  ructua, 
Elixir  Kul .i  Compoaitum,  Pulvis  Aro- 
maticus Rubefaciena.  Pulvis  Creta 
Aromaticus,  Pulvis  Myrioa  O 

tus,       BynipUfl       Senna'       Aromaticus, 

Tinctura    Aromatica.  Tinctura   Opn 
Crocata,     Tinctura      Viliurni      Opuli 
Composita 
V.  8.  Prep. — Fluidextractum  Eucalyp- 
ti 
.V.  F.  l'rep. — I.inimcntum  Tiglii 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Oleum  Caryo- 
phylli 


Oleum  Eucalypti 
Oleum  Piment» 

Oleaceae 

Manna 

Oleum  Olivee 


Palms 

Sabal 
Papaveraceae 

Opii  Pulvis 


Opium 


Opium  Deodor- 

atum 
Opium  Granu- 

latum  ' 

Sanguinaria 


Pedallace.x- 
Oleum  Scsami 


Plnacere 

Oleum  Cadinum 


Oleum  Juniperi 


Botanical  Name 


Eugenia  aromatica 
and  Jambosa  Cary- 
ophyllua 


Eucalyptus  Globulus 
Pimenta  officinalis 

Fraxinus  Ornus 

Olea  europea 


Serenoa  serrulata 


Synonym 


Clove  Oil,  Oil 
of  Cloves 


Eucalyptus 

Oil 
Oil  of  Allspice 

Pimento  Oil 


Papaver  somniferum 


Saw  Palmetto 
Berries 


Part  used,  or 
Description 


S.  canadensis 

Sesamurjo  indicum 
Juniperua  oxyoedrui 

.IiinipiTiis  Communis 


Volatile  oil 


Volatile  oil 
Volatile  oil 


Concrete  sacch- 
arine exuda- 
tion 

Fixed  oil 


Partially    dried 
ripe  fruit 


Habitat 


Powder 


Air-dried  milky 
exudation 


Blood  Root 


Tee!  Oil,  Benxu 

Oil 


Cade  Oil,  Oil 
of  Juniper 
Tar 


Juniper  Oil, 
Oil  of  Juniper 
Berries 


Powder 
Coarse  powder 


Rhizome  and 
roots 


Fixed  oil 


Product  of  dry 
distillation 


Volatile  oil 


Mediterranean 

basin 

Southern  Europe 


North  America 


Western  Asia, 
cult. 


North  America 


Southern     Europe 
and  Asia 
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English  Name 


Oil  of  Clove 


Oil    of    Euca- 
lyptus 
Oil  of  Pimenta 


Manna 
Olive  Oil 


Sabal 


Powdered 
Opium 


Opium 


Deodorized 
Opium 

Granulated 
Opium 

Sanguinaria 


Sesame  Oil 


Oil  of  Cade 


Oil  of  Juniper 


Medical  Prop- 
erties, Dose 


Stimulant;  ngiii 
(0.2  mil) 


Principal 
Constituents 


CioHie,  and  eugenol, 
C10H12O2 


Stimulant;  ngviii  CioHis,  CirjHisO 

(0.5  mil) 

Stimulant;    njiii  CioHie,  and  eugenol, 

(0.2  mil)  C10H12O2 


Laxative;      See 
(15  Gm.) 

Laxative;  fji 
(30  mil) 


Diuretic,  tonic; 
gr.  xv  (1  Gm.) 

Narcotic;  gr.  i 
(0.065  Gm.) 


Mannite,  resin, 
glucose 

Olein,   palmitin, 
stearin 


Volatile  oil,  fixed  oil, 
an  alkaloid,  resin 

Morphine,  narcotine, 
codeine,  etc. 


Narcotic;  gr.  iss    Morphine,  narcotine, 
(0.1  Gm.)  codeine 


Narcotic;  gr.  i 
(0.065  Gm.) 

Narcotic;  gr.  i 
(0.065  Gm.) 

Alterative;  gr.  ii 
(0.13  Gm.) 


Demulcent 


Alterative,  Anti- 
parasitic 


Stimulant,  diure- 
tic; ngiii  (0.2 
mil) 


Morphine,  narcotine, 

codeine 
Morphine,  narcotine, 
codeine 

Sanguinarine,     chele- 
ryt  Urine,    resins, 
starch,   fumarine, 
homochelidonine 


Olein,  stearin 


Official  Preparations 


Empyroumatic 
products 


N.  F.  Prep. — Acetum  Aromaticum, 
Elixir  Cardamomi  Compositum,  Elixir 
Glycyrrhizss  Aromaticum,  Fluidgly- 
ceratum  Cascaras  Sagrades  Aromat- 
icum, Liquor  Pepsini  Aromaticus, 
Nebula  Aromatica,  Oleum  Ricini 
Aromaticum,  Pilules  Colocynthidis 
Composite,  Pilulee  Colocynthidis  et 
Hyoscyami ,  Spiritus  Cardamo  mi  Com- 
positus,  Syrupus  Eriodictyi  Aromati- 
cus, Tinctura  Kino  et  Opii  Composita 

N.  F.  Prep. — Liquor  Pepsini  Aromati- 
cus, Spiritus  Myrcies  Compositus 

U.  S.  Prep. — Infusum  Sennas  Composi- 
tum.    N.  F.  Prep. — Syrupus  Mannee 

U.  S.  Prep. — Emplastrum  Plumbi. 
N.  F.  Prep. — Emplastrum  Fuscum 
Camphoratum,  Linimentum  Tiglii 
Compositum,  Oleatum  Aconitinas, 
Oleatum  Atropinae,  Oleatum  Cocaines, 
Oleatum  Veratrinas,  Oleum  Phenola- 
tum,  Unguentum  Fuscum 
V.  S.  Prep. — Fluidextractum  Sabal. 
Ar.  F.  Prep.— Tinctura  Sabal  et  Santali 

U.  S.  Prep. — Opium  Deodoratum,  Pul- 
vis  Ipecacuanha;  et  Opii,  Tinctura  Opii 
Camphorata.  N.F.Prep. — Pilules  Opii 
et  Camphoras,  Pilules  Opii  et  Plumbi, 
Pulvis  Cretae  et  Opii  Aromaticus, 
Pulvis  Kino  et  Opii  Compositus 

U.  S.  Prep. — Extractum  Opii,  Mistura 
Glycyrrhizas  Composita,  Opii  Pulvis, 
Opium  Deodoratum,  Opium  Granula- 
tum.Pulvis  Ipecacuanhas  et  Opii, Tinc- 
tura Opii,  Tinctura  Opii  Camphorata, 
Tinctura  Opii  Deodorata.  N.  F. 
Prep. — Acetum  Opii,  Linimentum 
Opii  Compositum,  Lotio  Plumbi  et 
Opii,  Mistura  Camphoras  Acida,  Mis- 
tura Carminativa,  Mistura  Copaibas 
et  Opii, Mistura  Magnesias,  Asafoetidee 
et  Opii,  Mistura  Opii  et  Chloroformi 
Composita,  Mistura  Opii  et  Rhei  Com- 
posita, Mistura  Opii  et  Sassafras,  Mis- 
tura Pectoralis  (Stoke's),  Pilules  Opii 
et  Camphoras,  Pilules  Opii  et  Plumbi, 
Pulvis  Cretas  et  Opii  Aromaticus,  Pul- 
vis Kino  et  Opii  Compositus,  Syrupus 
Ipecacuanhas  et  Opii,  Tinctura  Ipe- 
cacuanhas et  Opii,  Tinctura  Kino  ct 
Opii  Composita,  Tinctura  Opii  Cro- 
cata,  Tinctura  Pectoralis 


U.  8.  Prep. — Tinctura  Opii",  Tinctura 
Opii  Deodorati.  N.  F.  Prep. — Acetum 
Opii,  Tinctura  Opii  Crocata 

V.  S.  Prep. — Tinctura  Sanguinaria. 
X.  F.  Prap. — Fluidextractum  San- 
guinariss,  Syrupus  Pini  Strobi  Com- 
positus, Syrupus  Pud  Btrobi  Com- 
pooitua  cum  Morphines,  Syrupus  San- 
guinarias 

I'.  S.  Prep. — Linimentum  Amnionic 
Ar.  F.  Prep.  — Olea  Infusa 


A'.  F.  Prep. — Linimentum  Saponis  Mol- 
lis Compositum,  Petroxolinum  Cadini, 
Petroxolinum  Sulphuratum  Composi- 
tum, Unguentum  Sulphuris  Composi- 
tum 

U.  S.  Prep. — Spiritus  Juniperi,  Spiritus 
Junipcri  Compositus.  A.  F.  Prep. — 
Acetum  Aromaticum 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Oleum  Pini 
Pumilionis 


Oleum  Terebin- 
thinee 


Pix  Liquida 


Plperacese 

Cubeba 


Oleum  Cubebte 
Piper 


Polygalacese 

Senega 


Polygonaceae 

Rheum 


Polypodlaccas 
Aspidium 


Punicacetc 

Gran.it  11  in 


Ranunculacese 

Acorii'iiin 


Pinus  montana 


Pinus    palustris    and 
others 


Pinus    palustris    and 
others 


Pinus    palustris    and 
others 


Piper  C. 


Piper  Cubeba 
P.  nigrum 

Poly  gala  S. 


R.  officinale,  R.  pal- 
matum,     and     var. 
tanguticum  or 
others 


Dryopcrtis  Filix-mns, 
I  >r  opteria  margin- 
alia 

Punica  Q. 


A.  Napdlus 


Dwarf  Pine 
Oil 

Turpentine  Oil 
"Spirits  of 
Turpentine" 


Pine  Tar 


Colophony 


Cubebs 


Cubeb  Oil 
Black  Pcppor 

Senega,  Snake- 


Male  Fern 


Pomegranate 

Bark 


Monkshood 


Volatile  oil 

Volatile  oil 


Product  of  de- 
structive dis- 
tillation 


Residue  (from, 
distilling  tur- 
pentine) 


Unripe,  but  full 
grown  fruit 


Volatile  oil] 
Unripe  fruit 

Root 
Rhizome 


Rhizome  and 

HlipcH 


B:\rk     of     stem 
and  root 


Tuberoui  root 


Northwestern 
United  States 


United  Statea 


United  States 


Java,  cult. 


India,  cult. 


United  States 


Western    and 
Central     China 
and  Thibet 


Kurope,  Asia  and 
North  America 


Warm  Climates 


Europe  and  Asia 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official    Preparations 


Oil    of    Dwarf 
Pine  Needlee 

Oil  of  Turpen- 
tine 


Tar 


Rosin 


Cubeb 


Oil  of  Cubeb 
Pepper 

Senega 
Rhubarb 


Aspidium 
Pomegranate 

Aconite 


Expectorant 


Stimulant 


Expectorant;  gr 
viii  (0.5  Gm.) 


Mild  stimulant 


Stimulant;     gr. 
xv  (1  Gm.) 


Stimulant;  ngviii 
(0.5  mil) 

Stimulant;     gr. 
viii  (0.5  Gm.) 


Expectorant  ;gr. 
xv  (1  Gm.) 


Cathartic,  as- 
tringent; gr. 
xv  (1  Gm.) 


Teenifuge;  gr.  Ix 
(4  Gm.) 


Anthelmintics 
xxx  (2  Gm.) 


Sedative;  gr  ,$i 
(0.03  Gm.) 


L— pinene,    1-phellan- 
drene.etc. 

CioHie 


(See  page  985) 


Abietic  anhydride 


Volatile  oil,  resin,  cu- 
bebin,  cubebic  acid 


C10H16-C15H26O 


Volatile  oil,  resin,  pi- 
peline, fat 


Polygalic  acid,  sapo- 
nin, pectin,  fixed  oil 


Chryeophanic   acid, 
emodin,  rhein,  tan- 
nin and  resins 


Filicic   acid;    volatile 
oil,  filixtannic  acid 


Pelletierine,      tannin, 
isopelletierine,     me- 
thylpelletierinc, 
pseudopelletierine 

Reein,    aconitic   acid, 
aconitine 


U.  S.  Prep. — Ceratum  Cantharidia, 
Linimentum  Terebin  thine,  Oleum 
Terebinthine  Rectificatum.  N.  F. 
Prep.— Linimentum  Opii  Compoai- 
tum,  Linimentum  Terebinthine  Acet- 
icum,  Linimentum  Tiglii  Compositum, 
Petroxolinum  Sulphuratum  Composi- 
tum 

u-  S.  Prep.— Syrupua  Picia  Liquids. 
":  P-  Prep. — Unguentum  Picis  Li- 
quids;, Glyceritum  Picia  Liquide, 
Liquor  Picia  Alkalinua,   Vinum  Picia 

U.  S.  Prep.— Ceratum  Cantharidia, 
Ceratum  Resine.Emplastram  Resin*, 
Linimentum  Terebinthine 


U.  S.  Prep. — Oleoresina  Cubeba.  N. 
£i  ^Tep' — Elixir  Buchu  Compositum, 
Fluidextractum  Buchu  Compositum, 
Fluidextractum  Cubebe,  Pilule  Anti- 
periodice,  Pilule  Antiperiodice  aine 
Aloe, Tinctura  Antiperiodica,  Tinctura 
Antiperiodica  aine  Aloe,  Tinctura 
Cubebe 


U.  S.  Prep. — Oleoreaina  Piperia.  N.  P. 
Prep. — Tinctura  Antiperiodica,  Tinc- 
tura Antiperiodica  sine  Aloe 

U.  S.  Prep. — Fluidextractum  Senegas, 
Syrupua  Senege,  Syrupua  Scille  Com- 
positua. N.  F.  Prep. — Miatura  Pec- 
toralis  (Stoke'a),  Syrupus  Cimicifuge 
Compositua 

V.  S.  Prep. — Extrartum  Rhei,  Fluid- 
extractum Rhei,  Pilulse  Rhei  Com- 
posite, Pulvia  Rhei  Compositua, 
Syrupua  Rhei,  Syrupua  Rhei  Aro- 
maticus,  Tinctura  Rhei,  Tinctura  Rhei 
Aromatica.  A'.  F.  Prep. — Elixir  Ca- 
tharticum  Compositum,  Fluidglycera- 
tum  Rhei,  Mistura  Opii  et  Rhei  Com- 
posita,  Mistura  Rhei  Alkalina,  Mia- 
tura Rhei  Composite,  Pilule  Anti- 
periodice,  Pilule  Antiperiodice  Sine 
Aloe,  Pilule  Rhei,  Pulvis  Rhei  et 
Magnesie  Anisatus,  Syrupua  Senne 
Aromaticus,  Syrupus  Senne  Composi- 
tus,  Tinctura  Antiperiodica,  Tinctura 
Antiperiodica  sine  Aloe,  Tinctura  Rhei 
Aquosa,  Tinctura  Rhei  Dulcis,  Tinc- 
tura Rhei  et  Gentiane,  Tinctura 
Zedoarie  Amara,  Vinum  Rhei  Com- 
positum 

V.  S.  Prep. — Oleoresina  Aspidii 


U.  S.  Prep. — Fluidextractum  Granati 


U.  S.  Prep. — Extractum  Aconiti,  Fluid- 
extractum Aconiti,  Tinctura  Aconiti. 
N.  F.  Prep. — Linimentum  Aconiti  et 
Chloroformi 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Cimicifuga 


Hydrastis 


Staphisagria 


Rhamnaceae 

Frangula 


Caecara  Sagrada 


Rhodophyceae 

Agar 


Rosaceae 

Amygdala  Dul<is 

Oleum  Amygdala? 
Amara? 


Oleum  Amygdala? 
Expressum 


Botanical  Name 


C.  racemosa 


H.  canadensis 


Delphinium  S. 


Rhamnus  F. 


Rhamnus  Purshiana 


Gracilaria  lichenoides 
and  others 


Prunus      Amygdalus 

dulcis 
Prunus     Amygdalus 

amara 


Prunus     Amygdalus 


Synonym 


Prunus  Yirginiana    P.    serotina    (P.   vir- 
giniana) 


Rosa  Gallica 


Rublaceae 

Cinchona 


Cinchona  Rubra 


Gambir 


Ipecacuanha 


Black  Cohosh, 
Black  Snake- 
root  Macro- 
tys 

Golden  Seal 


Stavesacre 


Buckthorn 
Bark 


Rhamnus 
Purshiana 


R.  gallica 


C.    Ledgeriana,   C. 
Calisaya,   and 
others 

C.  succirubra 


Ourouparia  Q. 


( 'ephafilia  I.  and 
Cephadlis  acuminata 


Agar-agar 


Bitter  Almond 
Oil 


Oil    of    Sweet 
Almond 


Wild   Black 
Cherry  Bark 


Part  used,  or 
Description 


Rhizome  and 
roots 


Rhizome  and 
roots 

Ripe  seed 

Bark 
Bark 


Dried  mucil- 
aginous    sub- 
stance 

Seed 

Volatile  oil 


Fixed  oil 


Stem-bark 


Yellow  Peru- 
vian Bark 
Calisaya  Bark 

Red  Peruvian 

Bark 


Pale  Catechu 


Petals 


Bark 


Hark 


Kxtract  from 
leaves  and 
twigs 

Hoot 


Habitat 


North  America 


North  America 


Europe 


Western  Asia, 
cult. 

Western     United 
States 


Eastern    coast    of 
Asia 


Western  Asia, 
cult. 


North  America 


Southern  Europe, 
cult. 


South  America, 
cult. 


South  America, 
cult. 


India 


Hraril 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official  Preparations 


Cimicifuga 

Hydrastis 

Staphisagria 
Frangula 


Cascara  Sa- 
grada 


Alterative;     gr. 
xv  (1  Gm.) 


Alterative, 
tonic;  gr.  xxx 
(2  Gm.) 

Used  externally 


Laxative ;  gr.  xv 
(P_Gm.) 

Laxative;  gr.  xv 
(1  Gm.) 


Agar 


Nutrient;  oiiss 
(10  Gm.) 


Sweet  Almond     Demulcent 

Oil    of    Bitter     Sedative;    ntss 
Almond  (0.03  mil) 


Expressed  Oil 
of  Almond 


Wild  Cherry 


Red  Rose 


Cinchona 


Red  Cinchona 


Gambir 


Ipecac 


Laxative;  f5i 
(30  mils) 


Sedative;     gr. 
xxx  (2  Gm.) 


Tonic 


Tonic,  antiperi- 
odic;  gr.  xv 
(1  Gm.) 

Tonic,  antiperi- 
odic;  gr.  xv 
(1  Gm.) 

Astringent;  gr. 
xv  (1  Gm.) 


Expectorant,  gr. 
i  (0.065  Gm.) 
Emet,ic,  gr.  xv 
(1  Gm.) 


Crystalline  principle, 
resin,  tannin 


Berberine,  hydras- 
tine,  canadine 


Delphinine,  fixed  oil, 
staphisagrine,  staph- 
isagroine  and  calci- 
trapine 

Frangulin,  emodin, 
frangulic  acid 

Purgative  resins, 
chrysophanic  acid 


Mucilage 


Fixed  oil,  proteids 

Benzaldehyde, 
C7H60 


Olein,  palmitin 


Tannin,     amygdalin, 
emulsin 


Quercitrin 


Quinine,  quinidine, 
cinchonine,  cincho- 
nidine,  etc. 

(See  Cinchona) 


Catechutannic    acid, 
catechin 


Emetine,  eephaeline 
ipecacuanhic  acid, 
pectin,  psychotrine 


U.    8.    Prep. — ExtraCtum    (iinicifuge, 
Fluidextructum     Cimi<-ifuga.     A.  F. 
Prep. — Elixir  Sodii   Balicylati 
poeitum;  Byrupus    Cimicifugfi  Com- 
positus, Tinctura  Cimicifuge 

U.  S.  Prep. — Extractan  Hydrastis, 
Fluidextrartum  Hydrastis,  Glyci-ri- 
turn  Hydrastis,  Tinctura  Hydrastis. 
A'.   F.  Prep.  —  Mistura  Rhei  Alkalina 

U.  S.  Prep. — Fluidextractum  Staphis- 
agria 


U.S.Prep. — Fluidextractum  Frangulas. 
N.  F.  Prep. — Elixir  Catharticum  Com- 
positum, Syrupus  Senna  Compositus 

U.  S.  Prep. — Extractum  Cascare  Sa- 
grade,  Fluidextractum  Cascara-  S-i- 
gradse,  Fluidextractum  Cascara  Sa- 
grade  Aromaticum.  N.  F.  Prep'— 
Elixir  Cascare  Sagrade,  EUxir  Cas- 
cara Sagrade  Compositum,  Fluid- 
glyceratum  Cascare  Sagrade,  Fluid- 
glyceratum  Cascara?  Sagradse  Aro- 
maticum, Pilulae  Aloini,  Strychnine 
et  Belladonna  Composite,  Syrupus 
Ficoruin  Compositus 


U.  S.  Prep. — Emulsum  Amygdale 

U.  S.  Prep. — Aqua  Amygdale  Amare, 
Spiritus  Amygdale  Amare.  A.  P. 
Prep. — Elixir  Amygdale  Compositum, 
Elixir  Anisi 

U.  S.  Prep. — Emulsum  Olei  Terebin- 
thine,  Unguentum  Aque  Rose.  N. 
F.  Prep. — Emulsum  Petrolali,  Oleum 
Phosphoratum,  Unguentum  Veratrine 

U.  S.  Prep. — Syrupus  Pruni  Virginiane. 
N.  F.  Prep. — Elixir  Taraxaci  Compos- 
itum, Emulsum  Olei  Morrhue  cum 
Pruno  Virginiana,  Fluidextractum 
Pruni  _  Virginiane,  Infusum  Pruni 
Virginiane,  Syrupus  Cimicifuge  Com- 
positus, Syrupus  Pini  Strobi  Composi- 
tus, Syrupus  Pini  Strobi  Compositus 
cum  Morpbina,  Vinum  Pruni  Vir- 
giniane, Vinum  Pruni  Virginiane 
Ferratum 

U.  S.  Prep. — Fluidextractum  Rose. 
N.F.  Prep. — Confectio  Rose,  Infusum 
Rose  Compositum,  Pilule  Aloes  et 
Mastiches,  Syrupus  Rose 

U.S. Prep. — Fluidextractum  Cinchone, 
Tinctura  Cinchone.  A'.  F.  Prep. — 
Extractum  Cinchone,  Infusum  Cin- 
chone 

U.  S.  Prep. — Tinctura  Cinchone  Com- 
posite. N.  F.  Prep. — Fluidextractum 
Cinchone  Aquosum,  Gargarisma  Gua- 
iaci  Compositum 

U.  S.  Prep. — Tinctura  Gamliir  O  ■m- 
posita.  N.F.Prep. — Pulvis  GambJx 
Compositus,  Tinctura  Pectoralis, 
Troonisci  Gambir 

U.  S.  Prep. — Fluidextractum  Ipecacu- 
anha-,   Pulvis   Ipecacuanhas  crt   Opn, 

Syrupus  Ipecacuanha-.     A.  /•'.  l'rcp. — 

Mistura  Rhd  ComposHa,  Pilule  ad 
Prandium,  Pihila-  AntidyBpepticaj, 
Pilule  Laxative  Compcarta*,  Pilule 
I.axativa-  Poat  Partni-i.  Syrupus  Asari 
Cmnposit  us,  Syrupus  ('in  licifuga-Com- 
positus,  Byrupua  ipecacuanha!  et  '  'pii, 
Tinctura  Ipecacuanha  et  Opii,  Vinum 
Ipecacuanlie 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Rutaceae 

Aurantii  Amari 
Cortex 

Citrus   Aurantium 
umara 

Dried    rind    of 
fruit 

Northern  India, 
and  cult. 

Aurantii  Dulcis 

Cortex 
Oleum  Aurantii 

Citrus  Aurantium 

sinensis 
Citrus  Aurantium 

sinensis 

Oil  Sweet 
Orange. 
Orange  Oil 

Fresh  outer  rind 

of  ripe  fruit 
Volatile  oil 

Northern    India, 
and  cult. 

Limonis  Cortex 
Oleum  Limonis 

Citrus  medica  Limo- 

num 
Citrus  medica  Limo- 

num 

Lemon  Oil 

Fresh  outer  rind 

of  ripe  fruit 
Volatile  oil 

Northern    India, 
and  cult. 

Buchu 

Barosma  betulina  and 
Barosma  serratifolia 

Leaves 

Southern  Africa 

Pilocarpus 

P.    Jaborandi    or    P. 

Jaborandi 

Leaflets 

Brazil 

Xanthoxylum 

microphallus 
X.    americanum   and 
Clava-Herculis 

Prickly  Ash 
Bark 

Bark 

North  America 

Santalace.e 
Oleum  Santali 

Saplndaceae 

Guarana 

Scrophularlacese 

Digitalis 

Santalum  album 
Paullinia  Cupana 

D.  purpurea 

Oil  of  Sandal- 
wood 

Foxglove 

Volatile  oil 

Dried  paste 
from    crushed 
seeds 

Leaves 

Northern  and 
Western  Brazil 

Europe 

Slmarubaceae 

Quassia 

PicraBma  excels*,   or 
Quassia  amara 

Bitter  Wood 

Wood 

Jamaica 

Solanaecze 

Belladonna  Folia 

Atropa  B. 

Deadly  Night- 
shade Leaves 

Leaves 

Central  and 
Southern  Europe 

Belladonnas  Radix 
Capsicum 

Atropa  B. 
C.  frutcscens 

Deadly  Nights 

■hade  Hoot 
Cayenne lVp- 

Root 

Dried,  ripe  fruit 

Central  and 

Southern  Europe 
Tropical    America 

I>cr 
African  Chil- 
lies 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official     Preparations 


Bitter  Orange 
Peel 


Sweet   Orange 

Peel 
Oil  of  Orange 


Lemon  Peel 
Oil  of   Lemon 


Buchu 

Pilocarpus 
Xanthoxylum 

Oil  of  Santal 
Guarana 

Digitalis 


Quassia 


Belladonna 
Leaves 


Belladonna 

Root 
Capsicum 


Stimulant, tonic ; 
gr.  xv  (1  Gm.) 


Flavoring 
Flavoring 


Flavoring 
Flavoring 


Diuretic;  gr.  xxx 
(2  Gm.) 


Sialagogue;    gr. 

xxx  (2  Gm.) 
Alterative;     gr. 

xxx  (2  Gm.) 


Stimulant;  njviii 
(0.5  mil) 

Stimulant;     gr 
xxx  (2  Gm.) 

Cardiac   stimu- 
lant; gr.  i 
(0.065  Gm.) 


Tonic;    gr.    viii 
(0.5  Gm.) 


Sedative;    gr.    i 
(0.065  Gm.) 


Sedative;  gr.  *i 
(0.045  Gm.) 

Stimulant;  gr.  i 
(0.065  Gm.) 


Volatile   oil,   hcsperi- 
din,  etc. 


Volatile   oil 
CioHxe 


Volatile   oil,   heaperi- 

din 
Pinene,  limonene,  etc. 


Volatile  oil,  diosphe- 
nol,  resin,  mucilage 


Volatile    oil,    pilocar- 
pine, isopiloearpine 
Acrid  green  oil,  resin 


Santalol,  Ci6H260 
Caffeine,  saponin 


Digitalin,  dipitonin, 
digitoxin,  digitalein, 
digitin,  digitophyl- 
lin,  digitoflavin,  re 
sin,  pectin 

Mucilage,   resin, 
pirrasmin 


Atropine,     hyosrya- 
mine,  belladonnine 


Atropine,     hyoscya- 
mine,  belladonnine 

Capsaicin,    fixed    oil, 
capsicin 


U.  S.  Prep. — Fluidextractum  Aurantii 
Amari,  Tinctura  Aurantii  Amari,  Tinc- 
tura  Cinchona  Composite,  Tinctura 
Gentiane?  Composita.  A  .  F.  1'rep. — 
Infusum  Gentians  Compositum,  Tinc- 
tura Amara,  Yinum  Aurantii  Com- 
positum, Yinum  Rhei  Compositum 

U.  S.  Prep. — Tinctura  Aurantii  Dulcia 

U.  S.  Prep. — Elixir  Aromaticum,  Fpiri- 
tus  Aurantii  Compositus.  N.  F. 
Prep. — Elixir  Cardamomi  Composi- 
tum, Elixir  Ferri  Pyrophosphatis, 
Quinines  et  Strychnine?,  Elixir  Vanil- 
lini  Compositum,  Liquor  Ferri  Pep- 
tonati,  Liquor  Ferri  Peptonati  et 
Mangani,  Spiritus  Cardamomi  Com- 
positus, Spiritus  Myrcia?  Compositus, 
Spiritus  Vanillini  Compositus,  Syru- 
pus Quinidina?,  Trochisci  Sulphuris  et 
Potassii  Bitartratis 

U.  S.  Prep. — Tinctura  Limonia  Corticis 

U.  S.  Prep. — Elixir  Aromaticum,  Li- 
quor Magnesii  Citratis,  Spiritus  Am- 
monia? Aromaticus,  Spiritus  Aurantii 
Compositus.  Ar.  F.  Prep. — Acetum 
Aromaticum,  Linimentum  Terebin- 
thina?  Aceticum,  Mistura  Oleo-Bal- 
samica,  Spiritus  Odoratus,  Syrupus 
Eriodictyi  Aromaticus,  Syrupus  Sennas 
Aromaticus 

U.  S.  Prep. — Fluidextractum  Buchu. 
A7.  F.  Prep. — Elixir  Buchu,  Elixir 
Buchu  Compositum,  Elixir  Buchu 
et  Potassii  Acetatis,  Fluidextractum 
Buchu  Compositum 

U.  S.  Prep. — Fluidextractum  Pilocarpi 

V.  S.  Prep. — Fluidextractum  Xanth- 
oxyli.  A'.  F.  Prep. — Elixir  Corydalia 
Compositum 


V.  S.  Prep. — Fluidextractum  Guarana?. 
A\  F.  Prep. — Elixir  Guaranae 


U.  S.  Prep. — Fluidextractum  Digitalis, 
Infusum  Digitalis.  N.  F.  Prep. — 
Pilula?  Digitalis,  Srilla?  et  Hydrargyri 


U.  S.  Prep. — Tinctura  Quassia?.  A'.  F. 
Prep. — Extractum  Quassia',  Fluid- 
extractum Quassia? 

U.  S.  Prep. — Extractum  Belladonnas 
Foliorum,  Tinctura  Belladonna?  Fol- 
iorum,  Unguentum  Belladonna?.  A\ 
F.  Prep. — Pilule?  Aloes  et  Podophylli 
Composite?,  Pilule?  Ak>ini  Composite?, 
Pilule?  Aloini,  Strychnine?  et  Bella- 
donna?, Pilule?  Aloini,  Strychnine?  et 
Belladonna?  Composite?,  Pilule?  Anti- 
dyspeptice?.  Pilule?  Laxatives.  Com- 
posite? 

V.  S.  Prep.— Fluidextractum  Belladon- 
na? Radicis,  Linimentum  Belladonna; 

V.  S.  Prep. — Oleoresina  Capsici,  Tinc- 
tura Capsici  A'.  F.  Prep  — Mis- 
tura Chloroformi  et  Morphine?  Cozn- 
posita,  Mistura  Opii  et  Chloroformi 
Composita,  Mistura  Opii  et  Rhei  Com- 
posita, Pulvis  Aromaticus  Rube- 
faciens,  Pulvis  Myrice?  Compoeitua, 
Tinctura  Capsici  et  Myrrhe? 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Hyoscyamus 

H.  niger 

Henbane 

Leaves  and 
flowering  tops 

Europe  and  Asia 

Stramonium 

Datura    Stramonium 
or  Datura  Tatula 

Jamestown 
Weed,  Jim- 
son  Weed 

Leaves 

Asia,  nat. 

Stercullaceae 

Oleum  Theobro- 
matis 

Theobroma  Cacao 

Butter  of  . 
Cacao,  Cacao 
Butter 

Fixed  oil 

South  America 

Styraces 

Benzoinum 

Styrax    Benzoin   and 
other  species 

Gum     Benja- 
min 

Balsamic  resin 

East  Indies 

Ttaymeleacese 

Mezereum 

Daphne  M.,  Daphne 
Gnidium,  and  others 

Mezereon 

Bark 

Europe 

L'lmacea? 

Ulmus 
Umbe'.lifenu 

Anisum 

U.  fulva 
Pimpinella  A. 

Slippery  Elm 
Aniseed 

Inner  bark 
Fruit 

North  America 
Asia,  cult. 

Asafcetida 

Ferula  fcetida  and 
others 

Gum-resin 

Persia 

Carum 
Coriandrum 

C.  Carvi 
C.  sativum 

Caraway  Seed 

Coriander 
Seed 

Dried  fruit 
Dried,  ripe  fruit 

Central  and  West- 
ern Asia,  cult. 
Europe,  cult. 

Fceniculum 

F.  vulgare 

Fennel  Seed 

Dried,  nearly 
ripe  fruit 

Southern  Europe, 
cult. 

Oleum  A  nisi 

Pimpinella  Anisum 

Anis  Oil 

Volatile  oil 

Oleum  Cari 

Carum  Carvi 

Caraway  Oil 

Volatile  oil 

Oleum  Coriandri 

Coriandrum  sativum 

Coriander  Oil 

Volatile  oil 

Oleum  Fceniouli 

Fceniculum  vulgare 

Fennel  Oil 

Volat  lo  oil 

Petrosclinum 
Sumbul 

Petrosclinum  sativum 
1  •  rula  8. 

Parsley  Seed 
Musk-root 

Dried  ripo  fruit 

Rhizome  and 
root 

Southern  Europe, 

Asi:i  Minor 
Asia 

Valcrlnnncca- 
Valeriana 

V.  officinalis 

EUdaome  and 

roots 

Europe,  nat. 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 

Constituents 


Official    Preparations 


Hyoscyamus 


Stramonium 


Oil  of  Theo- 
broma 


Benzoin 


Mezereum 


Elm 

Anise 

Asafetida 


Caraway 
Coriander 

Fennel 


Oil  of  Anise, 
Oil  of  Star 
Anise 

Oil  of  Caraway 


Oil  of  Corian- 
der 


Oil  of  Fennel 


Parsley  Fruit 
Sumbul 

Valerian 


Narcotic;  gr.  iv     Hyoscyamine,   hyo- 
(0.25  Gm.)  seine 


Narcotic;   gr.   i 
(0.065  Gm.) 


Emollient 


Stimulant;     gr. 
xv  (1  Gm.) 


Sialagogue, 
stimulant 


Demulcent 

Stimulant;     gr. 

viii  (0.5  Gm.) 
Nervine;  gr.  iv 

(0.25  Gm.) 


Stimulant;     gr. 

xv  (1  Gm.) 
Stimulant;     gr. 

viii  (0.5  Gm.) 

Stimulant;     gr. 
xv  (1  Gm.) 


Carminative;  njjiii 
(0.2  mil) 

Stimulant ;    ngiii 
(0.2  mil) 


Stimulant;    njiii 
(0.2  mil) 


Stimulant;    njijii 
(0.2  mil) 


Emmenagogue, 
Antiperiodic 

Stimulant;  gr. 
xxx  (2  Gm.) 


Nervine;  gr.  xxx 
(2  Gm.) 


Mucilage,   hyoscya- 
mine, hyoscine,  atn> 
pine 


Stearin,  palmitin, 
olein 


Benzoic   acid,    cinna- 
mic  acid 


Soft  acrid  resin, 
daphnin 


Mucilage 

Volatile  oil,  fixed  oil 

Volatile      oil,      gum- 
resin  • 


Volatile  oil,  resin, 
little  tannin 

Volatile      oil,       mu- 
cilage 

Volatile  and  fixed  oil 


CioHie,  and  anethol, 
C10H12O 

Carvene,  C10H16.  and 
carvol,  C10H14O 


CioHiaO 


CioHieO,     and    an- 
ethol, C10II12O 


Apiol 

Volatile     oil,     resin 


Valeric,    formic,    and 
acetic  acids 


V.  8.  I'rep. — Extractum  Hyoscyami, 
Eluidextractuzn  Hj  oecyami,  'I  inctura 
Hyoscyami.  A.  /•'.  I'rep. — Pilule? 
Cathartics  Vegetabilox,  Pilula-  C'olo- 
cynthidis  et  Hyoscyami,  Pilula  Laxa- 
tive Post  Partum 

V.  8.  Prep. — Extractum  Stramonii, 
Tinctura  Stramonii,  I  ngueatum  Stra- 
monii. A  .  F.  Prep. — Fluidextractum 
Stramonii 

N.  F.  Prep. — Trochisci  Quinina  Tan- 
natis 


U.  S.  Prep. — Adeps  Benzoinatus  (Siam 
Benzoin),  Tinctura  Benzoini,  Tinc- 
tura Benzoini  Composita.  A.  F. 
Prep.— Sevum  Benzoinatus,  L'nguen- 
tum  Picis  Compositum 

U.  S.  Prep. — Fluidextractum  Sarsa- 
parillae  Compositum.  N.  F.  Prep. — 
Decoctum  Sarsaparilla  Compositum, 
Fluidextractum  Mezerei,  Linimentum 
Sinapis  Compositum 

X.  F.  Prep. — Trochisci  Ulmi 

X.  F.  Prep. — Species  Laxatives,  Species 
Pectorales,  Tinctura  Rhei  Dulcis 

U.  S.  Prep. — Emulsum  Asafcetidse, 
Pilula  Asafoetida,  Tinctura  Asafoe- 
tida. X.  F.  Prep. — Mistura  Mag- 
nesia?, Asafoetida  et  Opii,  Pilula  Aloes 
et  Asafoetida 

U.  S.  Prep. — Tinctura  Cardamomi 
Composita 

X.  F.  Prep. — Fluidextractum  Stillingiae 
Compositum,  Inf usum  Gentianas  Com- 
positum 

U.  S.  Prep. — Infusum  Senna  Composi- 
tum. N.  F.  Prep. — Pilula  Anti- 
periodica,  Pilula  Antiperiodioa  sine 
Aloe,  Species  Laxativa,  Tinctura 
Antiperiodica,  Tinctura  Antiperiodica 
sine  Aloe 

(See  Magnoliacea) 


U.  S.  Prep. — Spiritus  Juniperi  Compos- 
itus.  A'.  F.J'rtp. — Elixir  Cardamomi 
Compositum,  Mistura  Carminativa, 
Pilula  Aloes,  Hytirargyri  el  Scamxno- 
nia  Composita,  Spiritus  Cardamomi 
Compositus 

U.  S.  Prep. — Elixir  Aromaticimi, 
Fluidextractum  Cascara  Sagrada 
Aromaticum,  Spiritus  Aurantii  Com- 
positus, Syrupus  Senna1.  A.  F.  PrtJ). 
— Confectio  Senna 

U.  S.  Prep. — Aqua  Fccniculi,  Pulvis 
Glycyrrliiza-  Compositum,  Spiritus 
Juniperi  Compositus.  A.  /•'.  7r<;>. — 
Elixir  Anisi,  Klixir  Glycyrrhiza?  Aro- 
maticum, Fluidglyceratum  Cascara 
Sagradse  Aromaticum,  Mistur:i  (  :ir- 
minativa,  Pilula  ad  Prandium,  Syru- 
pus Fioorom  Ounpositus,  Syrupus 
Rhamni  Catharticus 

V.  8.  Prep. — Oleoresina  retrosolini 

U.  S.  Prep.— -Extra.-tum  Sumbul, 
Fluidextractum  Sumbul,  Tinctura 
Sumbul 

U.  S.  Prep. — Tinctura  Valeriana,  Tinc- 
tura Valeriana  Anmmtiiaui.  A  /■'. 
Prep. — Fluidextractum  Valerian* 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Zingiberacere 

Cardamomi 
Semen 


Zingiber 


Zygophyllaceas 

Guaiacum 


Elettaria  C. 


Z.  officinale 


G.  officinale  or  G. 
sanctum 


Cardamon 


Guaiac  Resin 


Dried  seeds 


Dried  rbiiome 


Resin  of  wood 


Malabar,  cult. 


West  Indies, 
India 


West    Indies    and 
South  America 


CONDENSED  CHART  OF  THE  N.  P.  VEGETABLE 


Family  and 
Official  Name 


Botanical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Anacardiaceas 

Masticbe 


Rhus  Glabra 


Apocynaceae 

Apocynum 


Araliacea- 
Aralia 


Arlstolochlaceae 

Asarum 


Asclrplodaceii" 
Asclepias 


Condurango 


Herbtrldace.-c 
Berberia 


Caulophyllurn 


Betulaceos 
I  (team  l'.<'tul» 
l  Empj  reumaticum 

Ki-'tih'jit  u  in 

Csctacea- 

Cactus    Graudi- 
florua 


Pistacia  Lentiscus 
R.  glabra 

A.  cannabinum 
A.  racemosa 

A.  canadcnse 

A.  tuberosa 
Marsdenia  C. 


Odostemon  (species), 
Berberis  (genus) 


C.  thalictroides 


Bctula  alba 


C.  grandiflorua 


Sumac  Berries 


Canadian 
Hemp 


American 
Spikenard, 
Spignet 


Wild  Ginger, 
Canada 
Snake- root 

Pleurisy  Root 


Oregon  Grape 
Root 


Blue  Cohosh 


Oleum    Rusci 
Rcctificatum 


Night  Bloom- 
ing I    Till 


Concrete  resin- 
ous exudation 

Dried  ripe  fruit 


Rhizome    and 
roots 


Rhizome  and 
roots 


Rhizome    and 
roots 


Roots 


Dried  bark 


Rhizome   and 
roots 


Rhizome  and 
roots 


Pyroligneous  oil 
from  dry  dis- 
tillation of 
bark  and  wood 

Fresh  succulent 
■tenia 


Mediterranean 
region 


Canada    and    the 
United  States 


Canada 


Eastern     and 
Central     United 
States 


Northern     United 
States  and 
Canada 

Eastern     United 
States 

Ecuador   and 
Columbia 


Western    United 
States     and 
Canada 

Eastern   United 
States 


United  States 


Southern   North 
America 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 

Constituents 


Official  Preparation* 


Cardamom 
Seed 


Ginger 


Guaiao 


Stimulant;     gr. 
xv  (1  Gm.) 


Stimulant;     gr. 
xv  (1  Gm.) 


Antirheumatic; 
gr.  xv  (1  Gm.) 


Volatile  oil,  fixed  oil 


Volatile  oil,  resin 


Guaiaretlc  acid,  guai- 
aconic  acid,  guaiacic 
acid 


U.  S.  Prep. — Extractum  Colocynthidis 
Compositum,  Fluidextractum  Aro- 
maticum,  Pulvis  Aromaticus,  Tinc- 
tura  Cardamomi,  Tinctura  Carda- 
momi  Composite,  Tinctura  Gentians 
Composita,  Tinctura  Rhei,  Pulvis 
Cretse  Aromaticus.  N.  F.  Prep. — 
Tinctura  Aromatica,  Tinctura  Rhei 
Dulcis,  Vinum  Rhei  Compositum 

V.  S.  Prep. — Fluidextractum  Aromati- 
cum,  Fluidextractum  Zingiberis, Oleo- 
resina  Zingiberis,  Pulvis  AromaticuB, 
Pulvis  Rhei  Compositus,  Syrupus 
Zingiberis,  Tinctura  Zingiberis.  N. 
P.  Prep. — Elixir  Rubi  Compositum, 
Pulvis  Aromaticus  Rubefaciens.Pulvia 
Myriese  Compositus,  Tinctura  Anti- 
periodicee,  Tinctura  Antiperiodica 
sine  Aloe,  Tinctura  Aromatica 

V.  S.  Prep. — Tinctura  Guaiaci,  Tinc- 
tura Guaiaci  Ammoniata.  N.  P. 
Prep. — Gargarisma  Guaiaci  Compos- 
itum, Glyceritum  Guaiaci,  Mistura 
Guaiaci,  Pilula;  Antimonii  Composite, 
Tinctura    Guaiaci  Composita 


DRUGS,  WITH  THEIR  PREPARATIONS 


English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official     Preparations 


Mastic 
Rhus  Glabra 

Apocynum 
Aralia 

Asarum 

Asclepias 
Condurango 

Berberis 

Caulophyllum 


Rectified  Oil  of 
Birch  Tar 


Cactus 
GrandiSorus 


Stomachic;  gr. 
xxx  (2  Gm.) 

Astringent, 
refrigerant; 
gr.  xv  (1  Gm.) 

Emetic;  anti- 
periodic;  gr. 
xii  (0.75  Gm.) 


Diaphoretic; 
gr.  xxx(2Gm.) 


Aromatic  stim- 
ulant; gr.  xxx 
(2  Gm.) 

Emetic,  cathar- 
tic; gr.   xxx 
(2  Gm.) 

Alterative;  gr.lx 
(4  Gm.) 


Astringent,  cath- 
artic; gr.    xxx 
(2  Gm.) 

Antispasmodic, 
diuretic;  gr. 
viii  (0.5  Gm.) 

Antizymotic 


Cardiac   stimu- 
lant 


Resin 


Tannic  and  gallic 
acids 


Apocynin,  starch, 
apocynein,  resin 


Volatile    oil,    resin 


Asarol,      a      fragrant 
resin 


Asclepiadin 
Condurangin 


Berberine,  bcrbamine, 
oxyacanthine 


Caulophylline,  lcontin 


Empyreumatio 
products 


Glucosidal  bodies,  etc 


Ar.  F.  Prep. — Pilules  ad  Prandium,  Pil- 
ule Aloes  et  Mastiches 

A''.    F.    Prep. — Fluidextractum    Rhois 
Glabrae 


N.  F.  Prep. — Fluidextractum  Apocyni 


N.  F.  Prep. — Fluidextractum  Araliee, 
Syrupus  Pini  Strobi  Compositus, 
Syrupus  Pini  Strobi  Compositus  cum 
Morphina 

N.  F.  Prep. — Syrupus  Asari  Compositus 


N.  F.  Prep. — Fluidextractum  Asclepiadia 

A".    F.   Prep. — Fluidextractum   Condu- 
rango 

X.  F.  Prep. — Fluidextractum  Berberidis 


N.    F.    Prep. — Fluidextractum  Caulo- 
phylli 


A'.  F.  Prep. — Ungucntum  Resorcinolis 
Compositum 


Ar.  P.  Prep. — Tinctura  Cacti  Grandiflori 


90 
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CONDENSED  CHART  OF 


Famib'  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Cane  Mace  a? 

Canella 

C.  Winterana 

Dried  inner 
bark 

Antilles,  Southern 
Florida 

Caprifoliaceae 

Sambucus 

S.    Canadensis  or   S. 
nigra 

Elder  Flowers 

Air-dried  flowers 

United  States  and 
Canada 

Viburnum  Opulus 

V.  Opulus 

High  Bush 
Cranberry 
Bark 

Dried  bark 

North  America 

Celastrace.x» 
Euonymus 

Cistacese 

Helianthemum 

Composita? 
Absinthium 

Euonymus     atropur- 
pureus 

Wahoo  Bark 

Bark  of  the 
roots 

Eastern  and 
Central  United 

States 

H.  canadense 
Artemisia  A. 

Rock-rose 
Frost 
Weed 

Wormwood 

Dried  herb 

Dried  leaves  and 
flowering  tops 

Eastern   United 
States 

Europe   and 
North  Africa 

Calendula 

C.  officinalis 

Marigold 

Dried  ligulate 

florets 
Rhizome  and 

roots 

Southern  Europe 

Echinacea 

Brauneria  pallida 

Southwestern 
United  States 

Eupatorium 

E.  perfoliatum 

Bonset 

Dried  leaves  and 
flowering  tops 

Eastern  and 

Central  United 

States 
Europe 

Farfara 

Tussilago  F. 

Coltsfoot 
Leaves 

Dried  leaves 

Inula 

I.  Helemium 

Elecampane 

Rhizome  and 
roots 

Central  Europe 
and  Asia 

Lappa 

Arctium  L, 

Burdock  Root 

Root 

Europe   and 
Northern  Asia 

Senecio 

S.  aureus 

Life  Root 

Overground 
portion 

Europe 

Cornaces 

Cornus 

C.  florida 

Dogwood 
Bark 

Bark  of  the  root 

United  States 

Cucurbltaceae 

Bryonia 

B.  alba  or  B.  dioica 

Bryony 

Root 

Southern  Europe 
and  Asia 

Dioscoreace.t 
Dioacorea 

D.  villosa 

Wild   Yam 
Root 

Rhizome 

United  States 

Droseracete 

Drosera 

Erica  ce  as 

Chimaphila 

Euphorblaceae 

Cascarilla 

1  iuphoiMa  l'ilu- 
lifc;ni 

D.  rotundifolia,    D. 
intermedia,  D.  longi- 
folia 

C.  umbellata 

Croton  Eluteria 

E.  pilulifera 

Sundew 
Pipsissewa 

Sweet  Bark 

Pill  Bearing 
Spurge 

Air-dried  flower- 
ing plant 

Dried  leaves 

Dried  Bark 
Dried  Herb 

North  Carolina 

United  States  and 
Canada,    North- 
ern  Europe  and 
Siberia 

Bahama  Islands, 

Florida 
Tropical  countries 

Fagace.T 
Castanea 

C.  dcntata 

Chestnut 
Loaves 

Dried  Leaves 

North  America 

Quereus 

Q.  alba 

White  Oak 
Bark 

Dried  bark 

Eastern  and  Cen- 
tral     United 
States  and  Can- 
non 
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English  Name 

Medical  Prop- 
erties, Dose 

Principal 
Constituents 

Official    Preparations 

Canella 

Tonic,  stimulant 

Volatile  oil,  mannitol, 

N.  F.  Prep. — Pulvis  Aloes  et  Canelliae 

aromatic;    gr. 

resin 

xii  (2  Gm.) 

Sambucus 

Stimulant,   car- 

Mucilage, resin,  vola- 

N. P.  Prep. — Fluidextractum  Stillingise 

minative;   gr. 

tile  oil 

Compositum,  Species  Laxativae 

li  (4  Gm.) 

Viburnum 

Nerve  sedative, 

Resin,  viburnin,  tan- 

N. F.  Prep. — Elixir  Viburni  Opuli  Com- 

Opulua 

antispasmodic; 

nin 

positum,      Fluidextractum      Viburni 
Opuli,  Tinctura  Viburni  Opuli  Com- 

gr.  in  (2Gm.) 

posita 

Euonymus 

Tonic,    laxative; 

Euonymin,    euonic 

N.     F.     Prep. — Extractum     Euonymi, 

gr.     viii     (0.5 
Gm.) 

acid 

Fluidextractum  Euonymi 

Helianthemu  m 

Tonic,     astrin- 

Volatile oil 

N.    F.    Prep. — Fluidextractum    Helian- 

gent;     gr.     lx 

themi 

(4  Gm.) 

Absinthium 

Tonic      stoma- 

Absinthin, resin. 

N.  F.  Prep. — Vinum  Aurantii  Compos- 

chic,    anthel- 

starch, tannin 

itum 

mintic  ;gr.  IIX 

(2Gm.) 

Calendula 

Stimulant,  altera- 

Volatile  oil,  calendulin 

N.    F.    Prep. — Fluidextractum    Calen- 

tive;gr.xv(JGm.) 

resin 

dulae,  Tinctura  Calendula; 

Echinacea 

Alterative,    anti- 

An  acrid  resin  and  a 

N.  F.  Prep. — Fluidextractum  Echinaceas 

syphilitic;    gr. 

minute  amount  of  an 

xv  (1  Gm.) 

alkaloid 

Eupatorium 

Stimulant,    lax- 
ative; gr.  xxx 
(2  Gm.) 

Eupatorin,  resin 

N.  F.  Prep. — Fluidextractum  Eupatorii 

Coltsfoot 

Demulcent,  tonic ; 

Resin,  tannin 

N.  F.  Prep. — Species  Pectorales 

gr.  lx  (4  Gm.) 

Inula 

Diuretic,  expect- 

Inulin 

Ar. .  f-    Prep. — Pilulse    Antiperiodicae, 
Pilulae  Antiperiodicae  sine  Aloe,  Tinc- 

orant; gr.  xix 

(2  Gm.) 

tura    Antiperiodica,     Tinctura    Anti- 
periodica sine  Aloe 
N.  F.  Prep. — Fluidextractum  Lappae 

Lappa 

Diuretic,  alter- 

Inulin, lappin 

ative;  gr.  xxi 

(2  Gm.) 

Senecio 

Diuretic,      em- 

Senecine  and  senecio- 

H.  F.  Prep. — Fluidextractum  Senecionis 

menagogue;gr. 

nine 

li  (4  Gm.) 

Cornus 

Astringent;   gr. 
in  (2  Gm.) 

Cornin,  resin 

N.  F.  Prep. — Fluidextractum  Corni 

Bryonia 

Cathartic,    diu- 

Bryonin,    bryogenin. 

N.  F.  Prep. — Tinctura  Bryonise 

retic;    gr.     iv 

bryonidin,  gum, 

(1  Gm.) 

sugar 

Dioscorea 

Diaphoretic,  ex- 

Resin, and    suponin- 

N.   F.    Prep. — Fluidextractum   Diosco- 

pectorant;   gr. 
lx  (4  Gm.) 

like  principle 

reae,    Tinctura    Viburni    Opuli    Com- 

posita 

Drpsera 

Pectoral,    rube- 

An  acid  resin,   citric 

A'.  F.  Prep. — Fluidextractum  Droserso 

facient;  gr.  lx 

and  malic  acids  and 

(4  Gm.) 

a  lerment 

Chimaphila 

Tonic,      astrin- 

Arbutin, ericolin, 

N.    F.    Prep. — Fluidextractum    Chinia- 

gent,  diuretic; 

chimaphilin,   urson, 

philae,  Fluidextractum  Stilling:. 

gr.  xii  (2Gm.) 

sugar,  gum 

poBitum 

Cascarilla 

Stimulant,  tonic; 

Cascarillin,    tannin, 

N.    F.    Prep. — Vinum    Aurantii    Com- 

gr. xxi  (2Gm.) 

volatile  oil 

positum 
N.  F.  Prep. — Fluidcitractum   1 

Euphorbia 
Pilulifera 

Eipectorant, 

Acrid  resin 

antispasmodic ; 

biae  Pilulifcrse 

gr.  in  (2Gm.) 

Castanea 

Sedative;  gr.  li 
(4  Gm.) 

Tannin  and  mucilage 

v.  F.  Prep. — Fluidcitractum  Castancae 

Quercus 

Astringent  ;  gr. 

Quercitannic    acid, 

Ar.  F.  Prep. — Tinctura  Quercus 

xv  (1  Gm.) 

oak-red,  quercit 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Fucaceas 

Fucus 

Fumarlaces 

Corydalis 

Uentianaceas 
Centaurium 

Chirata 

Menyanthes 

Qeranlac 

Geranium 


Grammes 

Zea 


Hamamelidaces 

Hamamelidia 
Folia 

Irldaces 

Crocus 


Iris 

Iris  Versicolor 


Juglandace.x 
J  uglans 

Labiat.e 
Cataria 


Scutellaria 
Thymus 


Laurace.c 
Sassafras 
Medulla 

Leguminosse 

Baptisia 

Casaia  Fistula 
Galcga 

Hasmatoxylon 

Kramcria 


Botanical  Name 


F.  vesiculosus 

Bicuculla  canadensis, 
mixed  with  Bicu- 
culla Cucullaria 

Erythrsea  C. 

Swertia  Chirayita 

M.  tritoliata 

G.  macula  turn 


Z.  Mays 


Synonym 


Part  used,  or 
Description 


Habitat 


M>  lil'itus 
Scoparius 


H.  virginiana 


C.  sativa 


I.    florentina,    1.    ger- 

manica,  I.  pallida 
Iris  versicolor 


J.  cinerea 
Nepeta  C. 
S.  lateriflora 
T.  vulgaris 

S.  variifolium 
B.  tinctoria 


Cathartocarpus 

Fistula 
G.  officinalis 


II.  campcchianum 

K.  triandra,  K.  Ixina 
K.  argcntea 


M.  officinalis 
Cytisus  S. 


Bladderwrack 


Turkey  Corn, 
Squirrel  Corn 


Buckbean 
Cranesbill 


Corn  Silk 


Witch  Hazel 
Leaves 


Saffron 


Orris  Root 


Butternut 
Bark 


Catmint 


Skullcap 


Wild  Indigo 


Purging 

Cassia 
Kuropean 
Goat's  Bue 

Logwood 


Rhatany 


Yellow  Sweet 

Clover 
Broom  Tops 


Dried  thallus 


Dried  tubers 


Dried  flowering 

plant 
Dried  plant 

Leaves 


Rhizome 


Styles  and 
stigmas 


Leaves 


Stigmas 


Rhizome 
Rhizome 


Dried  inner  bark 
of  the  roots 

Leaves  and 
flowering  tops 

Dried  plant 
Dried  tops 


Dried  pith 


Roots 


Dried  fruit 

Dried  flowering 
tops 

Heart-wood 


Root 


Leaves  and 

flowering  tops 
Dried  tops 


United  States 


United  States 

Northern  India 

Europe  and  North 
America 

Eastern  and  Cen- 
tral   United 
States    and 
Canada 

North  America 


Eastern  and  Cen- 
tral   United 
States 

Spain  and  United 
States,     cult. 


Middle  and 

Southern  Europe 
Eastern   United 

States 


United  States 
Europe 


United     States, 
Canada 


Southern  France 


Eastern  North 
America 


United  States 
and  Canada 

India 

Southern  Europe 

Central   America 


South  America, 
Mexico  and 
W  r>i  Indies 


Eastern  United 

StatM 
Europe 
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English  Name 


FUCU3 

Corydalis 

Centaury 

Chirata 

Menyanthes 

Geranium 
Zea 


Hamamelidis 
Leaves 


Crocus 

Orris 
Blue  Flag 

Juglans 
Catnep 
Scutellaria 
Thyme 

Sassafras  Pith 

Baptisia 

Cassia  Fistula 
Galega 

Hematoxylon 

Krameria 

Mclilot 
Scoparius 


Medical  Prop- 
erties, Dose 


Alterative;  gr.  x 
(0.05  Gm.) 

Tonic,      Anti- 
syphilitic;  gr.  x 
(0.65  Gm.) 

Tonic,  febrifuge 
gr.  xxx  (2Gm.) 

Tonic,  febrifuge; 
gr.  xv.  (1  Gm.) 

Tonic,  emmena- 
gogue;  gr.  xv 
(lGm.) 

Tonic,    astrin- 
gent;   gr.    xv 
(1  Gm.) 


Diuretic,  lithon- 
triptic;  gr.  lx 
(4  Gm.) 

Hemostatic,  as- 
tringent; gr. 
xxx  (2  Gm.) 

Antispasmodic 


Diuretic,  errhine 

Emetic,  diuretic ; 
gr.  xxx  (2Gm.) 


Cathartic,  tonic; 
gr.  lx  (4  Gm.) 

Carminative, 
stimulant; 
gr.  lx  (4  Gm.) 

Tonic,  anti- 
spasmodic; gr. 
xv  (1  Gm.) 

Carminative, 
an  tispasmodic ; 
gr.  lx  (4  Gm.) 


Demulcent 


Laxative,  gr.  xv 
(1  Gm.) 

Laxative,  gr.  lx 

(4  Gm.) 
Galactagogue; 

gr.  lx  (4  Gm.) 

Astringent, 

tonic;  gr.  xv 

(lGm.) 
Astringent, 

tonic;  gr.  xv 

(lGm.) 


Stimulant,  anti- 
spasmodic 

Cathartic,  diu- 
retic; gr.  xv 
(1  Gm.) 


Principal 
Constituents 


Iodine 


Corydaline,     fumaric 
acid 


Bitter  glucoside 
Ophelic  acid,  chiratin 
Menyanthin 

Tannin,  starch 


Volatile  oil, 
maizenic  acid 


Tannin,  volatile  oil 


Crocin,   coloring 
principle 


Volatile  oil 

Acrid  resins,  volatile 
oil 


Resin,  tannin,  gum, 
sugar 

Volatile  oil,  tannin 
Scute  llarin 
Volatile  oil,  thymol 

Mucilage 


Cytisine,   baptism, 
bap  tin,  pseudo- 
baptisin 

Sugar,  pectin 


Coloring    principle, 
hematoxylin,  hema- 
tein 

Kriuncnc    acid,   tan- 
nin 


Coumarin 

Sparteine,     ecoparin, 
volatile  oil 


Official    Preparations 


N.  F.  Prep. — Fluidextractum  Fuci 

N.  F.  Prep. — Elixir  Corydalis  Composi- 
tum,  Fluidextractum  Corydalis,  PTuid- 
extractum  Stillingia;  Compositum 

A*.  F.  Prep. — Tinctura  amara 

N.  F.  Prep. — Fluidextractum  Chirata 

N.  F.  Prep. — Vinum  Aurantii  Com- 
positum 

A'.  F.  Prep. — Fluidextractum  Geranii 


N.  F.  Prep. — Fluidextractum  Zese 


N.    F.    Prep. — Fluidextractum    Hama- 
melidis Foliorum 


N.  F.  Prep. — Pilula  Antiperiodicse, 
Pilulae  Antiperiodica;  sine  Aloe,  Tinc- 
tura Antiperiodica,  Tinctura  Anti- 
periodica  sine  Aloe,  Tinctura  0KX  i, 
Tinctura  Opii  Crocata,  Tinctura 
Zedoariae  Amara 

Ar.  F.  Prep. — Species  Pectorales 

N.  F.  Prep. — Elixir  Corydalis  Composi- 
tum,  Fluidextractum  Iridis  \ersi- 
coloris,  Fluidextractum  Stillingia;  Com- 
positus 

Ar.  F.  Prep. — Elixir  Cascarse  Sagrada 
Compositum,  Fluidextractum  Jug- 
landis 

N.  F.  Prep. — Fluidextractum  Catarije 


N.  F.  Prep. — Fluidextractum  Scutel- 
laria;, Tinctura  Viburni  Opuli  Com- 
posita 

A.  F.  Prep. — Fluidextractum  Thymi 


A'.     F.     Prep. — Mucilago     Sassafras 
Medullas 


N.  F.  Prep. — Fluidextractum  BaptUa 

A*.  F.  Prep. — Confectio  Senna? 

N.  F.  Prep. — Fluidextractum  Galega: 


A".  F.  Prep. — Extractum  Hamatoxylon 


N.  F.  Prep. — Extractum  Kramcritr, 
Fluidextractum  Krainiria-,  Fluidgly- 
ccratum  Kramcriir,  l'ulvis  Gambir 
Compositus,  Syrupus  Krameria;,  Tinc- 
tura Krameria; 

N.  F.  Prep. — Species  Emollientcs 

N.  F.  Prep. — Fluidextractum  Scoparii 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Tamarindus 

T.  indica 

Preserved  pulp 

Tropical  Africa 

Trifoliuse 

Llllaceae 

Aletris 

T.  pratenae 
A.  farinoaa 

Red  Clover 
Blossoms 

Unicorn  Root, 
Star  Graas 

Inflorescence 

Rhixome  and 
roots 

Europe 
United  States 

Allium 

A.  sativum 

Fresh  bulb 

North  America 

Convallariee  Flores 

C.  majalia 

Lily-of-the- 
Valley 
Flowera 

Dried    inflores- 
cence 

Europe,  Asia, 
Eastern  United 
States 

Convallarisa  Radix 

C.  majalis 

Lily-of-the- 
Valley  Root 

Rhixome  and 

roots 

Europe,  Asia, 
Eastern     United 
States 

Helonias 
Trillium 

Chamtelirium  luteum 
T.  erectum 

False  Unicorn 
Beth  Root 

Rhixome  and 

roots 
Rhixome 

United  States 
United  States 

Loscanlaceai 
Ignatia 

Strychnos  Ignatii 

Saint  Ignatius 
Bean 

Marsh  Mal- 
low Leaves 

Dried  seed 

Philippine  Islands 

Malvaceae 

Althsae  Folia 

A.  officinalii 

Leaves 

Central   and 
Southern  Europe 

Gossypii  Cortex 

G.herbaceum.G.  Bar- 
b  a  den  se   or    G.    ar- 
boreum 

Recently   gath- 
ered dried  bark 
of  the  root 

United  States, 
Asia  and  Africa 

Malvss  Folia  . 

MeHacece 
Cocillana 

M.     sylvestris,     M. 
rotundifolia 

Guarea  Rushy i 

Leaves 
Dried  bark 

Europe 
Bolivia 

Me  nlsper  maces 

Cocculus  Indicus 

Anamirta  C. 

Fish  Berry 

Dried  fruit 

East  Indies 

Pareira 

Monlmlaceae 

Boldo 

Chondodendron 
tomentosum 

Boldu  Boldui 

Pareira  Brava 
Boldo  Leaves 

Dried  roots 
Leaves 

Braxil  and  Peru 
Chile 

Moraceae 

Ficua 

Ficus  Carica 

Partially  dried 
fruit 

Persia 

Lupulinum 

Humulus  Lupulua 

Granular 
trichomes 

Europe,  Asia  and 
North  America 

Myrlcace.x- 
Myrica 

M.  cerifera 

Bark  of  the  root 

United  States 

Myrlstlcacs 

Macia 

Myriatica  fragrant 

Arillode   of  the 
seed 

Molucca  Islands 

Myrtace.i- 
Oleum  Myrcies 

Pimenta  acria 

Oil  of  Bay 

Volatile  oil  from 
leaves 

West  Indies 

Pimenta 

P.  officinalia 

Allspice 

Dried,    nearly 
ripe  fruit 

West    Indies, 
Mexico,   Central 

Oleaceae 

Chionanthus 

Fraxinua 

C.  virginica 
F.  americana 

Fringe  Tree 
Bwk 

Dark  of  the  root 
Dried  bark 

America 

Southern  United 

States 
United  States 
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English  Name 


Medical   Prop- 
erties, Dose 


Principal 
Constituents 


Official  Preparations 


Tamarind 
Trifolium 
Aletris 
Garlic 


Convallaria 
Flowers 


Convallaria 
Root 


Helonias 
Trillium 

Ignatia 
Althaea  Leaves 


Cotton  Root 
Bark 


Mallow  Leaves 

Cocillana 

Cocculus 
Indicus 

Pareira 
Boldo 

Fig 
Lupulin 

BayberryBark 

Mace 

Oil  of  Myrcia 
Pimenta 

Chionanthus 

White  Ash 
Bark 


Laxative, 

refrigerant;  3  iv 

(16  Gm.) 
Alterative, 

expectorant; 

gr.lx  (4  Gm.) 
Antirheumatic, 

diuretic;   gr. 

xxx  (2  Gm.) 
Expectorant, 

carminative; 

gr.  xxx  (2Gm.) 
Cardiac   stimu- 
lant, diuretic; 

gr.     viii     (0.5 

Gm.) 
Cardiac   stimu- 
lant, cathartic; 

gr.     viii     (0.5 

Gm.) 
Tonic,  diuretic; 

gr.  xxx(2Gm.) 
Emmenagogue, 

emetic;  gr.  xxx 

(2  Gm.) 

Tonic,  nervine; 

gr.  i  (0.065 

Gm.) 
Demulcent, 

emollient; 

gr.  xxx  (2Gm.) 
Emmenagogue, 

oxytocic; 

gr.  xxx  (.2  Gm.) 

Emollient, 
demulcent 

Expectorant, 
cathartic;   gr. 
xv  (1  Gm.) 

Vermicide, 
narcotio 

Diuretic,  tonic; 
gr.xxx(2Gm.) 

Tonic,  hepatic; 
gr.  viii  (0.5 
Gm.) 

Laxative; 
gr.  xxx(2Gm.) 

Antispasmodic, 
sedative;  gr. 
viii  (0.5  Gm.) 

Astringent, 
tonic:  gr.  viii 
(0.5  Gm.) 

Flavor.aromatic ; 
gr.  viii  (0.5 
Gm.) 

Perfume 


Aromatic, 
carminative; 
gr.  xv  (1  Gm.) 

Tonic,  diuretic; 

gr.  xxx  (2Gm.) 
Tonic,  antiperi- 

odic;   gr.    xxx 

(2Gm.) 


Tartaric     and     citric 
acids,  tannin 


N.  F.  Prep. — Confectio  Sennas 

N.    P.   Prep. — Fluidextractum    Trifolii 


Starch 


Volatile  Oil 


Convallamarin,  vola- 
tile crystalline,  aro- 
matic principle 

Convallamarin,  con- 
vallarin 


Chamaelirin 
Volatile  oil,  tannin 

Strychnine,    brucine, 
igasuric  acid 

Mucilage 

Fixed  oil,  and  resin 

Mucilage 


Resins,    active    prin- 
ciple 


Picrotoxin.  menisper- 
mine,  hydropicro- 
toxin 

Pelosine,  wax,  starch 


Volatile  oil,  boldine 

Grape  sugar,  starch 
Volatile  oil 

Volatile  oil,  resin 


Myristicin,  volatile 
oil 


Volatile  oil,  eugenol, 
tannin 


Saponin,  bitter  prin- 
ciple 
Fraxin,  fraxetin 


N.  F.  Prep. — Elixir  Viburni  Opuli  Com- 
positum,    Fluidextractum   Aletridis 

N.  F.  Prep. — Syrupus  Allii 


N.  F.  Prep. — Fluidextractum  Conval- 
lariae  Florum 


N.  F.  Prep. — Fluidextractum  Conval- 
laria; Radicis 


N.F.Prep. — Fluidextractum  Heloniadis 

S.     F.     Prep. — Elixir    Viburni     Opuli 
Compositum,  Fluidextractum  Trillii 

JV.  F.  Prep. — Extractum  Ignatia?,  Tinc- 
tura  Ignatia) 

N.  F.  Prep. — Species  Emollientes 


N.  F.  Prep. — Fluidextractum  Gossypii 
Corticis 


N.   F.  Prep. — Species  Emollientes 


N.    F.    Prep. — Fluidextractum     Cocil- 
lanas 


N.  F.  Prep. — Tinctura  Cocculi  Indici 
N.  F.  Prep. — Fluidextractum  Pareirse 
N.  F.  Prep. — Fluidextractum  Boldi 


N.  F.  Prep. — Confectio  Senna;,  Syrupue 
Ficorum  Compositus 

N.  F.  Prep. — Fluidextractum  Lupulini, 
Oleoresina  Lupulini 


If.    F.    Prep. — Pulvie    Myricsa    Com- 
positus 


N.  F.  Prep. — Elixir  Rubi  Compositum 


ff.    F.    Prep. — Spiritus    Myrcia    Com- 
positus 

N.   F.  Prep. — Tinctura  Guaiaci  Com- 
posita 


N.    F.    Prep. — Fluidextractum     Chio- 

nanthi 
N.  F.  Prep. — Vinum  Fraxini 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


Orchidace<e 

Cypripedium 


Botanical  Name 


Vanilla 


Papaveraceae 

Papaveris  Fructus 


Paracoto 


Passifloraceae 

Passiflora 


Persio 


Phytolacca  ceae 

Phytolacca 


Pinaceae 

Juniperua 


Pinus  Alba 
Terebinthina 


Terebinthina 
Laricis 


Thuja 


Plperaceas 

Kava 


Matico 


Polytronacenc 

Kumex 


Polyporacece 

Agaricus 


Ranunculaceoo 

Adonis 


C.  hirsutum,  C.  pubes- 
cens  or  C.  parvi- 
florum 

V.  panifolia 


Papaver  somniferum 
Unidentified 

P.  incarnata 

Roccella  or  Lecanora 
species 


Coptis 


P.  decandra 
J.  communis 

P.  Strobua 

Pinus   palustris    and 
others 

Larix  europcea 
T.  occidentalis 

Piper  methysticum 

Piper  angustifolium 


It.  uiapua  or  R. 

ob<  ii  -ifulius 


I'olyporus   officinalis 


Synonym 


Lady   Slipper 
Root 


Vanilla  Bean 


Passion  Vine 


Poke  Root 


A.  vcrnalis 


C.  trifolia 


Part  used,  or 
Description 


Rhizome  and 
roots 


Full-grown 
unripe  fruit 


Full-grown 
unripe  fruit 


Bark 


Dried  herbage 


Purplish-red 
powder    from 

lichens 


Gum  Thus, 
Gum  Tur- 
pentine 

Lurch    Tur- 
pentine 

Arbor  Vitas 


Kava  Kava 


Yellow  Dock 


White  Agaric, 
Larch  Agaric 


Pheasant's 
Eyo 


Goldthread 


Root 


Dried  ripe  fruit 


Inner  bark 

Concrete    oleo- 
resin 

Viscid  oleoresin 

Leafy  young 
twigs 

Rhizome  and 
roots 

Dried  leaves 


Roots 


Dried  fruit  body 


Dried  over- 
ground portion 

Dried  plant 


Habitat 


Eastern  and  Cen- 
tral   United 
States     and 
Canada 

Eastern  Mexico 


China 


Northern  Bolivia 


Southern  United 
States 


Eastern    North 
America 


North  America, 
Europe  and  Asia 


Northern  United 
States 


Southern  United 
States 


Europe 


United  States  and 
Canada 


Sandwich    Islands 


Peru   and   Bolivia 


United  States  and 
Canada 


Northern  Asia 


Europe   and    Asia 


United  States 
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Medical     Prop- 
erties, Dose 

Principal 

English  Name 

Constituents 

Official    Preparations 

Cypripedium 

Stimulant,    dia- 

Volatile oil,  resin, 

N.  F.  Prep. — Fluidextractum  Cypripedii 

phoretic; 

tannin 

gr.  xv  (1  Gm.) 

Vanilla 

Stimulant,   car- 

Vanillin, sugar,  resin 

N.  F.  Prep. — Elixir  Ammonii  Valeratis, 
Elixir     Humuli,     Elixir     Strychnin® 

minative 

Valeratis,  Syrupus  Bromidorum,  Tinc- 

tura  Vanillae 

Poppy 

Sedative,     ano- 

Morphine, Narcotinc 

N.  F.  Prep. — Syrupus  Papaveris 

Capsules 

dyne;  gr.  lx 
(1  Gm.) 

Paracoto 

Astringent,  anti- 

Cotoin,     volatile  oil, 

N.  F.  Prep. — Fluidextractum  Paracoto, 

zymotic; 

etc. 

Tinctura  Paracoto 

gr.  v  (0.3  Gm.) 

Passion  Flower 

Narcotic,     ano- 
dyne; gr.  iii 
(0.2  Gm.) 

Not  known 

N.  F.  Prep. — Tinctura  Passiflorse 

Cudbear 

Coloring  agent 

iV.  F.  Prep. — Elixir  Ammonii  Valeratis, 
Elixir  Aromaticum  Rubrum,  Elixir 
Cinchona}  Alkaloidorum,  Elixir  Qui- 
ninre  Valeratis  et  Strychnina;,  Elixir 
Strychnina?  Valeratis,  Elixir  Trium 
Bromidorum,  Liquor  Antisepticus 
Alkalinus,  Syrupus  Bromidorum,  Syr- 
upus Phosphatum  Compositus,  Syru- 
pus Pini  Strobi  Compositus,  Syrupus 
Pini  Strobi  Compositus  cum  Mor- 
phine, Tinctura    Persionis,    Tinctura 

Persionis  Composita 

Phytolacca 

Emetic,  alterat- 

Phytolaccine, phyto- 

AT.    F.    Prep. — Fluidextractum   Phyto- 

ive ;  gr.  iss-xv 

laccic  acid 

lacca 

(0.1-1  Gm.) 

Juniper 

Stimulant,  diu- 

Volatile   oil,    resin 

N.   F.   Prep.— Elixir  Buchu   Composi- 

Berries 

retic;  gr.  lx 

tum,     Elixir     Potassii     Acetatis     et 

(4  Gm.) 

Juniperi,  Fluidextractum  Buchu 
Compositum,  Fluidextractum  Junipori 

White  Pine 

Expectorant; 

Tannin,  gum,  resin 

N.     F.     Prep.— Syrupus    Pini     Strobi 

Bark 

gr.  xxx  (2Gm.) 

Compositus,  Syrupus  Pini  Strobi 
Compositus  cum  Morphina 

Turpentine 

Stimulant 

Resin,  volatile  oil 

A'.  F.  Prep. — Ceratum  Rcsinoe  Com- 
positum 

Venice  Tur- 

Stimulant, diu- 

Volatile oil,  resin 

N.    F.  Prep.— Petroxolinum    Terebin- 

pentine 

retic 

( 1 1 1 1 1  il-  Laricis 

Thuja 

Emmenagogue, 

Thujin,  resin,   pinipi- 

N.  F.  Prep. — Fluidextractum  Thuja) 

stimulant; 

crin 

gr.  xxx  (2  Gm.) 

Kava 

Tonic,    stimu- 
lant;  gr.    xv 
(1  Gm.) 

Volatile  oil,  resin 

N.  F.  Prep. — Fluidextractum  Kava) 

Matico 

Stimulant, 

Volatile  oil,  resin, 

A'.  F.  Prep. — Fluidextractum  Matico 

hemostatic; 

artanthic  acid 

gr.  lx  (4  Gm.) 

Rumex 

Astringent,  1 

Rumicin,     ncpodin, 

A\   F.  Prep. — Fluidextractum   Rumieis 

tonic;  gr.   lx 

tannin,  lapodin 

(4  Gm.) 

Agaric 

Counter-irritant, 

Agaricin 

X.     F.     Prep. — Pilulas     Antiperiodirsr, 

internally   in 

PilultB  Antipcriodu-a-  sine  Aloe,  Tino- 

phthisis;    gr.x 

tura    Antiperiodica,    Tinctura    Anti- 

(0.6  Gm.) 

periodica  sine  Aloe,  Tinctura  Zedoaria) 
Amara 

Adonis 

Cardiac    stimu- 
lant,  diuretic; 
gr.  ii  (0.13 
Gm.) 

Adonidin,   adonin 

A'.  F.  Prep. — Fluidextractum  Adonidis 

Coptis 

Tonic;    gr.    xxx 
(2  Gm.) 

Berberine,  coptine 

N.  F.  Prep. — Fluidextractum  Coptis 
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Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Delphinium 

D.  Conaolida  or  D. 
A  j  aria 

Dried  seed 

Southern    Europe 
and  Asia  Minor 

Pulsatilla 

Anemone    P.    or    A. 
pratensis  or  A.  Lu- 
doviciana 

Pasque 
Flower, 
Meadow 
Anemone 

Dried  herb 

Europe 

Rhamnaceae 

Rhamnus 

R.  cathartica 

Buckthorn 

Dried  ripe  fruit 

Central     and 

Cathartica 

Berries 

Southern  Europe 
and  Asia 

Rosace  se 

Brayera 

Hagenia  abyaainica 

Kousso,  Cusso 

Panicles  of  pis- 
tillate  flowera 

Northern    Africa 

Prunum 

Prunus  domeatica 

Partly  dried  ripe 

fruit 
Dried  bark 

Southern    Europe 

Quillaja 

Q.  eaponaria 

Soap -tree 
Bark 

Chile  and  Peru 

Rubi  Fructus 

R.  nigrobaccus  or  R. 
villoaus 

Fresh  ripe  fruit 

Eaatern  and  Cen- 
tral United  States 
and  Canada 

Rubi  Idsei  Fructus 

R.  Idaeus  or  R.  strigo- 

Fresh  ripe  fruit 

Europe 

Rubus 

8U3 

R.  cuneifoliua,  R.  vil- 

Blackberry 

Bark  of  rhizome 

Eastern  and  Cen- 

loaua, R.  nigrobaccus 

Bark 

tral    United 
States 

Succus  Pomorum 

Pyrus  Malua 

Expresaed  juice 

United  States, 
cult. 

Rubiaceas 

Coffea  Toata 

C.  arabica  or  C. 

Roasted 

Dried  ripe  seeds 
roasted 

Abyssinia     and 

liberies 

Coffee 

Eaatern  Africa 

Rutaceae 

Oleum  Aurantii 

Citrus  Aurantium 

Volatile  oil  from 

Amari 

A  mar  a 

peel 

Oleum  Aurantii 

Citrua  Aurantium 

Oil  of  Neroli 

Volatile  oil  from 

Italy  and  Sicily 

Florum 

Amara 

fresh  flowers 

Oleum  Berga- 

Citrua  Aurantium 

Volatile  oil  from 

Italy  and  Sicily 

mottffi 

Bergamia 

rind    of    lresh 
fruit 
Expressed  juice 

Buccua  Citri 

Citrua  medica  acida 

Florida,  cult. 

Xanthoxyli 

X.  Americanum, 

Dried  fruit 

North  America 

Fructua 

X.  Clava-Uerculis 

Saccharomyce- 

taceae 

Cere  viaise  Fer- 

Saccharomycea 

Moist  living 

mentum     Com- 

cerevisia? 

cells 

preasum 

Sallcaces 

Populi  Gemm» 

Populua  nigra  or 

Balm   of 

Air-dried,  closed, 

United    States 

P.  balaamifera 

Uilead  Buds 

winter    leaf- 
buds 

and  Canada 

Santalaceae 

Santalum  Album 

Santalum  album 

White  Sandal 
Wood 

Heart  wood 

Warm  countries 

Sapotacear 

Gutta  I'ercha 

Palaquium  (genus) 

Purified  coagu- 

Eaat Indies 

lated  milky 

exudate 

Saxlfraeaceae 

Hydrangea 

H.  arborcscens 

Seven-barks 

Rhizome    and 
roots 

Enstcrn     and 
Central  North 
America 

Scrophulariaceae 

Leptandra 

Veronica  virginica 

Culver's  Root 

Khir.ome    and 
roots 

Eastern  and 
Central  United 

.Slates 

Vcrbasci  Flores 

V.    phlomoides,    V. 
thapsiforme 

Corolla*  with 
adhering 
stamens 

United  States 

Verbasci  Folia 

V.  Thapsua  and  others 

Dried  leaves 

United  States 
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English  Name 


Medical  Prop- 
erties, Dose 


Principal 
Constituents 


Official    Preparations 


Larkspur  Seed 
Pulsatilla 


Rhamnus 
Cathartica 


Brayera 

Prune 
Quillaja 

Blackberries 

Raspberries 
Rubus 


Fresh  Apple 
Juice 

Coffee 


Oil  of  Bitter 
Orange 

Oil  of  Orange 
Flowers 

Oil  of  Berga- 
mot 

Lime  Juice 

Prickly  Ash 
Berries 


Compressed 
Yeast 


Balsam  Poplar 
Buds 


Sandal  Wood 
Gutta  Percha 

Hydrangea 

Leptandra 


Mullein 
Flowers 

Mullein  Leaves 


Externally    to 
destroy  vermin 

Diuretic,  expec- 
torant; gr.  v 
(0.32  Gm.) 


Cathartic ; 
gr.  xv  (1  Gm.) 


Tanifuge,  anth- 
elmintic;   gr. 
ccxl  (15  Gm.) 

Laxative,    de- 
mulcent 

Sternutatory 
diuretic 

Tonic,     astrin- 
gent 

Laxative 

Tonic,    astrin- 
gent 

Tonic,  stimulant 


Tonic,     stimu- 
lant, nervine 

Adjuvant,     fla- 
voring;    njiii 
(0.2  mil) 

Adjuvant,    fla- 
voring 

Perfume 


Refrigerant 

Stimulant, 
tonic;  gr.  xv 
(1  Gm.) 


Tonic,  laxative 


Stimulant,   ex- 
pectorant 


Diuretic,     per- 
fume 

Protective  for 
wounds 


Diuretic,  nar- 
cotic; gr.  xxx 
(2  Gm.) 

Cathartic,  cho- 
lagogue;  gr. 
xv  (1  Gm.) 

Demulcent,  ex- 
pectorant; Jii 
(8  Gm.) 

Demulcent,  ex- 
pectorant; gr. 
xv  (1  Gm.) 


Delphinine, 
delphisine,  etc. 

Volatile    oil,    resin, 
etc. 


Rhamnonigrin,  emo- 
din,  coloring  prin- 
ciples 

Cosin,  or  kosin, 
resin,  volatile  oil 


Sugar   and   organic 

acids 
Saponin 


Malic  and  citric  acids, 
sugar,  tannin,  vola- 
tile oil 

Malic  and  citric  acids, 
sugar,   volatile  oil 

Tannin    and  gallic 
acids,  etc. 

Malic  acid 


Caffeine,  tannin,  etc. 


Terpene 


Geraniol,     linalool, 
limonene 


Citric  acid 
Resins,  volatile  oil 


Volatile  oil,  resin 


Volatile  oil 


Hydrangin 

Lcptandrin,  saponin, 
etc. 

Volatile  oil,  resin 
Volatile  oil,  resin 


A.  F.  J'rep. — Tinctura  Delphini 
N.  F.  Prep.—  Tinctura  Pulsatilla 


#.  F.  Prep. — Fluidextractum  Rhamni 
Cathartica,  Syrupus  Rhamni  Cathar- 
tica? 

AT.  F.  Prep. — Infusum  Brayera 


Ar.  F.  Prep. — Confectio  Senna 

N.  F.  Prep. — Liquor  Picis  Carbonis, 
Tinctura  Quillaja 

A".  F.  Prep.—  Cordiale  Rubi  Fructus, 
Elixir  Rubi  Compositum,  Syrupus 
Rubi  Fructus 

A'.  F.  Prep. — Syrupus  Rubi  Idai 

N.  F.  Prep. — Elixir  Rubi  Compositum, 
Fluidextractum  Rubi,  Syrupus  Rubi 

A'.  F.Prep. — Extjactum  Ferri  Pomatum 
N.  F.  Prep. — Fluidextractum  Coffea 


N'    ?•   Prep. — Elixir   Aurantii   Amari, 
Spiritua  Odoratus 

AT.  F.  Prep.—  Spiritus  Odoratus 
AT.  F.  Prep. — Spiritus  Odoratus 


N.    F.    Prep. — Succus    Citri    et    Pep- 

sinum 
A'.  F.  Prep. — Fluidextractum  Stillingia 

Compositum 


N.  F.  Prep. — Lac  Fermentatum 


N-  P-  Prep. — Syrupus  Pini  Strobi 
Compositus,  Syrupus  Pini  Strobi 
Compositus   cum   Morphina 

N.  F.  Prep. — Tinctura  Sabal  et  Santali 
AT.   F.  Prep. — Liquor  Gutt»  Percha 


N. F.Prep. — Fluidextractum  HydrangeaB 


Ar.  F.  Prep. — Extractum  Leptandra, 
Fluidcxtructum  Ixptandra,  lHlula 
Cathartica  VngwtaraHM 

A\  F.  Prep. — Species  Pectorales 


A'.  F.  Prep. — Fluidextractum  Verbasci 
Folia 
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Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Solanacea: 

Dulcamara 

Solanum  D. 

Stem  and 
branches 

Europe  and  Asia 

Solanum 

S.  Carolinenae 

Horse-nettle 
Berries 

Ripe  fruit 

Canada  and 
United  States 

Sterculiaces 

Cacao  Praepara- 

tum 

Kola 

Theobroma  Cacao 
and  others 

Several  species  of  Cola 

Prepared 
Cacao 

Cola 

Powder    from 
roasted,  cured 
kernels  of  ripe 
seeds 

Dried    cotyle- 
dons 

Countries   on   the 
Gulf  of  Mexico 

Guinea 

Turneraceae 

Damiana 

Umbelliferae 

Angelica  Fructus 

Turnera  diffusa  or 
T.  aphrodisiaca 

A.   Archangelica  and 
others 

Turnera 
Angelica  Seed 

Leaves 
Ripe  fruit 

Tropical    America 
Southern  Europe 

Angelica?  Radix 
Apii  Fructus 

A.  atropurpurea  and 
others 

Apium  graveolens 

Celery  Seed 

Rhizome    and 
roots 

Ripe  Iruit 

Northern  United 

States  and 

Canada 
Cultivated 

Conium 

C.  maculatum 

Poison    Hem- 
lock 

Full  grown  but 
unripe  fruit 

Europe 

Petroselini   Radix 

Petroselinum  sativum 

Root 

Southern  Europe, 
Asia  Minor 

Pimpinella 

P.  Saxifraga  or 
P.  magna 

Pimpernel 
Root 

Rhizome  and 
roots 

Asia  Minor, 
Europe 

Verbenacese 
Verbena 

Zingiberacese 

Galangal 

V.  hastata 
Alpinia  officinarum 

Blue  Vervain 

Overground 
portion 

Rhizome 

North   America 
East  Indies 

Oleum  Cardamomi 

Klcttaria  Cardamo- 
mum 

Volatile  oil  from 
seeds 

Farther  India 

Zedoaria 

Curcuma  Z. 

Rhizome 

East  Indies 

Zygophyllacea; 

Uuaiaci  Lignum 

G.  officinale  or 
G.  sanctum 

Lignum  Vita? 

Heart-wood 

Warm  tropical 
regions 
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Medical  Prop- 
erties, Dose 

Principal 
Constituents 

Official    Preparations 

Bittersweet 

Diuretic,    seda- 

Dulcamarin, solanine 

N.    F.    Prep. — Fluidextractuni    Dul- 

tive;   gr.    lx 

camara; 

(4  Gm.) 

Solanum 

Nerve     tonic, 
antispasmodic; 
gr.  lx  (4  Gm.) 

Solanine,  solanidine 

N.  F.  Prep. — Fluidextractum  Solani 

Cocoa 

Flavoring 

Starch 

A^.  F.  Prep. — Trochisci  Quininae  Tan- 
natis,  Trochisci  Santonini,  Trochisci 
Santonini  Compositi 

Kola 

Stimulant,  nerv- 
ine; gr.    lx    (4 
Gm.) 

Caffeine,  theobromine 

N.  F.  Prep. — Fluidextractum  Kola: 

Damiana 

Stimulant,  aph- 

Damianin, volatile 

N.  F.  Prep. — Fluidextractum  Damianse 

rodisiac;      gr. 

oil,  etc. 

xxx   (2  Gm.) 

Angelica  Fruit 

Stimulating 

Volatile  oil 

N.  _  F.     Prep. — Pilulae    Antiperiodicse, 

expectorant; 

Pilulae  Antiperiodicse  sine  Aloe,  Tinc- 

gr.  xv  (1  Gm.) 

tura  Antiperiodica,  Tinctura  Anti- 
periodica  sine  Aloe 

Angelica  Root 

Expectorant, 

Volatile  oil 

N.  F.  Prep. — Fluidextractum  Angelicas 

emmenagogue; 

Radicis 

gr.xxx  (2  Gm.; 

Celery  Fruit 

Stimulant,  anti- 

Volatile oil,  apiol 

N.     F.     Prep. — Fluidextractum       Apii 

spasmodic;  gr. 

Fructus 

xxx  (2  Gm.) 

Conium 

Sedative,      nar- 

Coniine,   conhydrine, 

Ar.  F.  Prep. — Extractum  Conii,  Fluid- 

cotic; gr.iii(0. 2 
Gm.) 
Emmenagogue, 

pseudoconbydrine 

extractum  Conii 

Parsley  Root 

Volatile  oil  containing 

N.    F.    Prep. — Fluidextractum    Petro- 

antiperiodic; 

apiol 

selini  Radicis 

gr.  xxx  (2  Gm.) 

Pimpinella 

Tonic,  carmina- 
tive;     gr.    xv 
(1  Gm.) 

Volatile  oil,  resin 

N.  F.  Prep. — Tinctura  Pimpinella* 

Verbena 

Antiperiodic; 

gr.  xv  (1  Gm.) 

Galanga 

Carminative, 

Galangol,  volatile  oil, 

N.  F.  Prep. — Tinctura  Aromatica 

aromatic 

cineol 

stimulant; 

gr.  xv  (1  Gm.) 

Oil  of    Carda- 

Flavor 

mon 

positum,  Elixir  Vanillini  Compositum, 
Spirit  us  Cardamomi  Compositus, 
Spiritus  Vanillini  Compositus 

Zedoary 

Aromatic,      car- 

Volatile oil 

N.     F.     Prep. — Pilulae    Antiperiodicse, 

minative;     gr. 

Pilulae  Antiperiodicse  sine  Aloe,  Tinc- 

xv (1  Gm.) 

tura  Amara,  Tinctura  Antiperiodica, 
Tinctura  Antiperiodica  sine  Aloe, 
Tinctura  Zedoariae  Amara 

Guaiac  Wood 

Antirheumatic; 

Resin 

Ar.    F.    Prep. — Decoctum    Sarsaparilla 

gr.  lx  (4  Gm.) 

Compositum 

CHAPTER    LXI 
PRODUCTS  FROM  ANIMAL  SUBSTANCES 

The  animal  products  of  pharmaceutical  interest  are  not  numerous, 
but  some  of  them  are  very  important. 

Protein  substances,  or,  as  formerly  called,  proteids,  are  any  one  of 
a  group  of  complex  substances  forming  the  essential  constituents  of 
living  cells  and  from  which  all  animal  and  vegetable  tissues  are  built 
up.  They  are  combinations  of  amino  acids  or  their  derivatives  and 
all  contain  carbon,  hydrogen,  oxygen,  and  nitrogen.  Sulphur  also 
occurs  in  most  of  the  groups,  and  phosphorus  and  iron  in  a  few.  They 
are  mostly  colloidal,  are  insoluble  in  ether  or  alcohol,  are  coagulated 
by  heat,  and  may  be  decomposed  by  mineral  acids,  caustic  alkalies, 
proteolytic  enzymes  and  putrefying  bacteria,  the  ultimate  product 
being  an  amino  acid. 

Simple  proteins,  or  those  yielding  only  amino  acids  on  hydrolysis, 
are  represented  by  albumins,  globulins,  glutelins,  albuminoids,  his- 
tons,  and  protamins.  Conjugated  proteins,  those  combining  some 
other  molecule,  but  not  as  a  salt,  are  represented  by  nucleo -proteins, 
glycoproteins,  phosphoproteins,  nucleo-albumins,  hemoglobins, 
lecithoproteins. 

Derived  proteins,  resulting  from  hydrolytic  change,  are  repre- 
sented by  proteins,  metaproteins,  proteoses,  peptones,  and  peptids. 

Ptomaines  or  cadaveric  alkaloids  are  produced  when  animal  sub- 
stances are  subjected  to  putrefaction  or  fermentative  processes.  Many 
of  them  are  intensely  poisonous.  They  have  an  alkaline  reaction, 
forming  salts  like  the  alkaloids,  and  may  be  volatile  or  fixed,  fluid  or 
solid,  crystalline  or  amorphous.  Some  ptomaines  are  tasteless  and 
odorless,  others  have  an  intensely  bitter  taste  and  an  aromatic  odor. 
The  alkaloids  from  animal  excretions  have  been  given  the  name  of 
leucomaincs;  nitrogenous  poisonous  substances  derived  from  animal 
tissues  which  are  not  alkaloids  are  termed  to.ralbumins. 

Serums  and  vaccines  have  become  important  agents  in  the  modern 
treatment  of  disease,  and  these  will  be  discussed  in  the  following 
pages. 

The  animal  products  of  interest  in  pharmacy  are  grouped  accord- 
ing to  the  class  to  which  they  belong,  as  follows:  1.  Mammalia.  2. 
Pisces.  3.  Aves.  4.  Insecta.  5.  Reptilia.  6.  Annelida.  There  are 
no  official  products  from  the  third,  fifth,  or  sixth  classes. 

Official  Products   Derived  from  the  Class  Mammalia 
ADEPS.  U.  S.     Lard 

The  purified  internal  fat  of  the  abdomen  of  the  hog  (Sus  scrofa, 
var.  donirsticus  Oray,  Fam.  Suidce).    Preserve  it  in  a  cool  place  in 
well-closed  containers  which  are  impervious  to  fat. 
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Preparation. — The  adipose  matter  adhering  to  the  kidneys,  mesen- 
tery, and  omentum  of  the  hog  is  the  usual  source  of  the  best  lard. 
This,  after  careful  removal  of  the  membranes  and  adhering  flesh, 
should  be  cut  into  small  pieces,  malaxated  with  successive  portions 
of  cold  water  until  this  remains  clear,  and  then  heated  moderately, 
in  a  tinned  iron  or  copper  vessel,  over  a  slow  fire,  until  the  melted 
fat  becomes  perfectly  clear  and  anhydrous.  Lastly,  it  is  to  be  strained 
into  earthen  pots,  being  occasionally  stirred  as  it  cools;  the  pots 
should  be  securely  covered  with  waxed  or  varnished  paper,  or  the 
lard  protected  from  the  air  by  pouring  over  it  a  thin  layer  of  melted 
paraffin,  and  kept  in  a  cool,  dry  cellar. 

The  purification  of  lard,  by  which  the  "odor  of  the  pig"  is  sepa- 
rated, is  attended  with  considerable  labor.  In  France  this  is  an 
industry  by  itself,  large  quantities  of  purified  lard  being  used  in 
making  pomades  (see  page  1113).  The  process  usually  consists  in 
spreading  the  lard,  which  has  been  heated  with  a  little  powdered 
alum,  strained,  and  cooled,  upon  an  inclined  slate  or  marble  slab  so 
arranged  that  a  stream  of  water  can  trickle  on  it.  While  the  water 
is  running,  the  lard  is  thoroughly  worked  with  a  spatula,  stirrer,  or 
muller,  so  that  a  fresh  surface  is  continually  exposed  to  the  action  of 
the  water.  This  tedious  process  is  continued  until  the  lard  is  com- 
pletely washed  and  deodorized. 

Official  Description. — A  soft,  white,  unctuous  solid;  it  is  free  from  rancidity. 

Odor  and  Taste. — A  faint  odor  and  a  bland  taste. 

Solubility. — Insoluble  in  water;  very  slightly  soluble  in  alcohol;  readily  soluble  in 
ether,  chloroform,  carbon  disulphide,  or  petroleum  benzin. 

Test  for  Identity.— Lard  melts  between  36°  and  42°  C.  (96.8°-107.6°  F.)  to  a  clear 
liquid,  from  which  no  aqueous  layer  separates. 

Impurities  and  Tests  for  Impurities. — Alkalies. — Distilled  water  boiled  with  Lard 
does  not  acquire  an  alkaline  reaction. 

Chlorides. — Boil  about  1  Gm.  of  Lard  with  20  mils  of  alcohol  and  filter  the  solution 
after  cooling;  the  filtrate  is  not  rendered  more  than  slightly  turbid  by  the  addition  of 
a  few  drops  of  a  saturated  alcoholic  solution  of  silver  nitrate. 

Free  Fatty  Acids. — Dissolve  10  Gm.  of  Lard  in30mils  of  chloroform,  mix  the  solution 
with  10  mils  of  neutral  alcohol  and  add  1  drop  of  phenolphthalein  T.S.;  not  more  than 
2  mils  of  tenth-normal  potassium  hydroxide  V.S.  is  required  to  produce  a  pink  tint  after 
shaking  it  vigorously. 

Cottonseed  Fats. — Intimately  mix  5  mils  of  melted  and  filtered  Lard,  while  warm,  by 
agitating  it  in  a  test  tube  with  5  mils  of  an  alcoholic  solution  of  silver  nitrate  (made  by 
dissolving  0.1  Gm.  of  silver  nitrate  in  10  mils  of  alcohol,  and  adding  2  drops  of  nitric 
acid) ;  heat  this  mixture  for  five  minutes  on  a  water  bath.  The  liquid  fat  acquires  no 
reddish  or  brown  color,  nor  is  any  dark  color  produced  at  the  line  of  contact  of  the  hot 
liquids. 

Beef  Stearin. — Dissolve  5  Gm.  of  Lard  in  20  mils  of  ether  in  a  test  tube,  stopper 
the  tube  loosely  with  purified  cotton  and  allow  it  to  stand  for  about  twelve  hours  or 
over  night  at'^a  temperature  of  about  20°  C.  (68°  F.).  Collect  some  of  the  crystals 
which  have  separated  at  the  bottom  of  the  test  tube,  mount  them  in  either  alcohol  or 
a  fixed  oil  and  examine  them  under  a  microscope  having  a  magnifying  power  of 
about  two  hundred  diameters.  Lard  stearin  crystallizes  in  the  form  of  flat  and  rhom- 
boidal  plates,  cut  off  obliquely  at  one  end  and  grouped  irregularly.  Beef  stearin  crys- 
tallizes in  the  form  of  cylindrical  rods  or  needles  with  sharp  ends,  grouped  in  fan-shaped 
clusters. 

Saponification  Value. — Not  less  than  195  nor  morethan203  (see  U.  S.  P.,Te8tNo.9, 
Chapter  LXII). 

Iodine  Value. — Not  less  than  46  nor  more  than  70  (see  U.  S.  P.,  Test  No.  8,  Chapter 
LXII). 

U.  S.  P.  Preparations. — Adeps  Benzoinatus;  Ceratum  Resimp;  Emplastrum 
Plumbi;  Linimentum  Terebinthinse  (from  Rosin  Cerate);  Unguentum  Hydrargyri 
Nitratis;  Unguentum  Picis  Liquida?. 

N.  F.  Preparations. — Unguentum  Camphorse;  Unguentum  Picis  Compositum; 
Unguentum  Sulphuris  Compositum. 
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Lard,  like  most  animal  fats  and  oils,  consists  of  stearin,  palmitin, 
and  olein,  its  consistence,  when  pure,  depending  largely  upon  the 
relative  proportion  of  these  principles;  olein,  being  the  liquid  prin- 
ciple, can  readily  be  separated  from  the  other  two  by  subjecting  lard 
in  cold  weather  to  strong  pressure,  when  the  olein  (lard  oil)  is  pressed 
out,  the  solid  residue  (  stearin)  being  used  for  various  purposes,  par- 
ticularly for  the  manufacture  of  candles. 

Lard  Oil  (U.  S.  P.  VIII)  is  a  fixed  oil,  consisting  principally  of 
olein,  and  made  by  exposing  lard  to  a  low  temperature  and  then 
pressing  it  powerfully  in  an  hydraulic  press.  As  found  in  com- 
merce, it  is  almost  invariably  adulterated  ivith  paraffin  oil.  As  it  is 
largely  employed  as  a  lubricating  oil,  this  admixture  is  not  particu- 
larly injurious,  but  if  it  is  to  be  used  as  a  vehicle  for  citrine  oint- 
ment, as  in  the  U.  S.  P.  1890,  the  presence  of  paraffin  oil  prevents 
solidification.     (For  description  and  tests,  see  the  U.  S.  P.  VIII.) 

Uses. — Lard  is  used  in  pharmacy  principally  as  a  vehicle  for  oint- 
ments; it  needs  protection  from  rancidity,  however.  (See  Adeps 
Benzoinatus.) 

ADEPS  BENZOINATUS.  U.  S.     Benzoinated  Lard 
[Adeps   Benz.] 

Metric  Old  form 

*Lard 1000  Gm.  16  oz.  av. 

Siam  Benzoin,  in  coarse  powder 10  Qm.  70  grains 

To  make  about 1000  Qm.  16  oi.  av. 

Add  the  benzoin  to  the  lard  and  mix  thoroughly;  then  melt  the 
mixture  by  means  of  a  water  bath,  and,  stirring  frequently,  continue 
the  heat  for  two  hours,  covering  the  vessel  and  not  allowing  the 
temperature  to  rise  above  60°  C.  (140°  F.).  Lastly,  strain  the 
liquid  through  muslin,  and  stir  it  occasionally,  while  it  cools.  Pre- 
serve it  in  a  cool  place  in  well-closed  containers  which  are  impervi- 
ous to  fat. 

For  use  in  southern  latitudes  and  during  the  heated  season  in 
other  localities,  50  Gm.  [or  750  grains]  of  the  lard  (or  more,  if  neces- 
sary) may  be  replaced  by  an  equal  weight  of  white  wax. 

U.  S.  P.  Preparation*. — Ceratum;  Ceratum  Cantharidis;  Unguentum;  Unguen- 
tum  Belladonna?;  Unguentum  Chrysarobini ;  Unguentum  Hydrargyri;  Unguentum 
Iodi;  Unguentum  Iodoformi;  Unguentum  Stramonii;  Unguentum  Sulphuris; 
Unguentum  Zinci  Oxidi. 

N.  F.  Preparations. — Ceratum  Camphora*;  Mulla  Hydrargyri  Chloridi  Corrosivi; 
Mulla  Acidi  Salicylici;  Mulla  Zinci;  Pasta  Zinci  Sulphurata;  Unguentum  Plumb] 
Iodidi;  Unguentum  Potassii  Iodidi;  Unguentum  Sulphuris  Alkalinum;  Unguentum 
Veratrinae. 

Certain  balsamic  substances,  when  digested  with  lard  or  fats,  have 
the  property  of  preventing  or  retarding  rancidity;  benzoin  is  most 
frequently  used  for  this  purpose.  The  temperature  at  which  it  is 
digested  should  not  exceed  60°  C.  (140°  F.),  or  the  agreeable  vanilla- 
like odor  of  the  benzoin  will  be  dissipated.  A  specially  selected  ben- 
zoin, called  Siam  benzoin  or  vanilla-benzoin,  is  preferably  used,  and 
is  now  directed  by  the  Pharmacopoeia,  and  small  amounts  of  vanillin 
have  sometimes  been  added  to  increase  the  delicacy  of  the  odor.    The 
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method  of  adding  tincture  of  benzoin  to  cold  lard  does  not  produce 
a  good  product,  for  it  is  darker  in  color,  less  fragrant,  and  some- 
times acts  as  an  irritant  when  applied  in  certain  skin  diseases. 

ADEPS  LAN/E.  U.  S.     Wool  Fat 
[Adeps  Lan. — Anhydrous  Lanolin] 

The  purified  fat  of  the  wool  of  the  sheep  (Ovis  aries  Linne,  Fam. 
Bovidce),  freed  from  water.  Preserve  it  in  a  cool  place  in  well-closed 
containers  which  are  impervious  to  fat. 

Preparation. — This  substance,  to  which  the  name  of  anhydrous 
lanolin  is  applied,  is  prepared  by  purifying  the  fatty  matter  ob- 
tained from  the  wool  of  the  sheep  (suint).  This  natural  wool  fat 
contains  about  30  per  cent,  of  free  fat  acids  and  fatty  acid  esters  of 
cJwlesterin  and  other  alcohols.  The  cholesterin  compounds  are  the 
important  constituents  and,  to  secure  these  in  a  purified  form,  many 
processes  have  been  devised.  In  one  of  these  the  crude  wool  fat  is 
treated  with  weak  alkali,  the  saponified  fats,  and  emulsion,  centrif uged 
to  secure  the  aqueous  soap  solution,  from  which,  on  standing,  a  layer 
of  partially  purified  wool  fat  separates.  This  product  is  further  puri- 
fied by  treating  it  with  calcium  chloride  and  then  dehydrating  by 
fusion  with  unslaked  lime.  It  is  finally  extracted  with  acetone  and 
the  solvent  subsequently  separated  by  distillation.  Wool  fat  differs 
from  hydrous  wool  fat  in  containing  practically  no  water.  Wool  fat 
consists  mainly  of  cholesterin  and  isocholesterin,  C^H^OH,  but 
other  alcohols  are  present,  associated  with  esters. 

Official  Description. — A  light  yellow,  tenacious,  unctuous  mass. 

Odor. — It  has  not  more  than  a  slight  odor. 

Solubility. — It  is  insoluble  in,  but  miscible  with,  about  twice  its  weight  of  water,  spar- 
ingly soluble  in  cold  alcohol,  more  soluble  in  hot  alcohol,  freely  soluble  in  ether  and  in 
chloroform. 

Tests  for  Identity.— Wool  Fat  melts  between  38°  and  42°  C.  (100.4°  and  107.6°  F.). 
At  higher  temperatures  it  vaporizes,  the  vapor  igniting  and  burning  with  a  luminous, 
sooty  flame. 

A  solution  of  Wool  Fat  in  chloroform  (1  in  50),  when  poured  upon  the  surface  of 
concentrated  sulphuric  acid,  gradually  develops  a  deep  brownish-red  color  at  the  lino 
of  contact  of  the  layers. 

Impurities  and  Tests  for  Impurities. — Water. — Dried  to  a  constant  weight  on  a  water 
bath,  with  frequent  stirring,  Wool  Fat  loses  not  more  than  0.5  per  cent,  of  its  weight. 

Alkalies  and  Soaps. — Incinerate  about  1  Gm.  of  Wool  Fat;  not  more  than  0.1  per 
cent,  of  ash  remains.    The  ash,  if  any,  is  not  alkaline  to  moistened  litmus  paper. 

Free  Alkalies. — Dissolve  about  2  Gm.  of  Wool  Fat  in  10  mils  of  ether  and  add  2  drops 
of  phenol  phthalein  T.S. ;  a  colorless  liquid  is  obtained  which, 

Free  Fatty  Acids. — on  the  addition  of  0.2  mil  of  tenth-normal  potassium  hydroxide 
V.S.,  develops  a  deep  red  color. 

Chlorides. — Boil  about  1  Gm.  of  Wool  Fat  with  20  mils  of  alcohol,  and  filter  the  solu- 
tion after  cooling;  the  filtrate  is  not  rendered  more  than  slightly  turbid  by  the  addition 
of  a  few  drops  of  saturated  alcoholic  solution  of  silver  nitrate. 

Glj/cerin.—M.e&t  about  10  Gm.  of  Wool  Fat  with  60  mils  of  distilled  water  on  a  water  bath 
with  constant  stirring;  the  fat  separates  completely  on  cooling,  leaving  the  aqueous 
layer  nearly  clear  and  neutral  to  litmus.  Separate  portions  of  10  mils  each  of  the  fil- 
tered aqueous  layer  leave  no  sweet   residue  on  evaporation, 

Soluhlr  Oxidizable  Impurities. — emit.  DO  ammonia  vapors  when  boiled  with  1  mil  of 
potassium  hydroxide  T.S.,  and  do  not  completely  decolorize  0.05  mil  of  tenth-normal 
potassium  permanganate  V.S.  within  ten  minutes. 

Petrolatum. — About  0.5  Gm.  of  Wool  Fat  dissolves  completely  in  40  mils  of  boiling 
dehydrated  alcohol. 

Iodine  Value.— Not  less  than  18  nor  more  than  28  (U.  S.P.,TestNo. 8, Chapter I.XII). 

N.  F.  Preparations. — Ceratum  Plumbi  Subacetatis;  Unguentum  Resorcimdis 
Compositum. 

Uses# — Wool  fat  is  used  as  a  vehicle  for  ointments,  but  the  hydrous 
wool  fat  is  more  frequently  employed. 
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ADEPS  LAN/E  HYDROSUS.  U.  S.    Hydrous  Wool  Fat 
[Adeps  Lan.  Hyd. — Lanolin] 

The  purified  fat  of  the  wool  of  the  sheep  (Ovis  aries  Linne,  Fam. 
Bovida),  combined  with  not  less  than  25  nor  more  than  30  per  cent, 
of  water.  Preserve  it  in  a  cool  place  in  well-closed  containers  which 
are  impervious  to  fat. 

Preparation. — Hydrous  wool  fat  is  made  by  incorporating  about 
30  per  cent,  of  water  with  anhydrous  wool  fat. 

Official  Description. — A  yellowish  white,  or  nearly  white,  ointment-like  mass. 

Odor. — It  has  not  more  than  a  slight  odor. 

Solubility. — It  is  insoluble  in  water;  with  ether  or  chloroform  it  yields  turbid  solutions 
which  are  neutral  to  moistened  litmus  paper. 

Tests  for  Identity. — Hydrous  Wool  Fat  on  heating  separates  into  an  upper  oily  and 
a  lower  aqueous  layer.  When  heated  on  a  water  bath  with  stirring  until  it  ceases  to 
lose  weight,  there  remains  not  less  than  70  per  cent,  and  not  more  than  75  per  cent,  of 
residue,  which  is  transparent  when  melted,  and  when  cold  remains  as  a  yellowish,  tena- 
cious, unctuous  mass,  completely  soluble  in  ether  or  chloroform,  and  only  sparingly 
soluble  in  alcohol. 

Tests  for  Impurities. — Hydrous  Wool  Fat  thus  deprived  of  water  responds  to  the 
tests  under  Adeps  Lance. 

U.  S.  P.  Preparations. — Unguentum  Belladonna;  Unguentum  Hydrargyri  Am- 
moniati;  Unguentum  Hydrargyri  Oxidi  Flavi;  Unguentum  Stramonii. 

N.  F.  Preparations. — Inunctum  Mentholis;  Unguentum  MentholisCompositum; 
Petroxolinum  Hydrargyri;  Unguentum  Hydrargyri  Oxidi  Rubri. 

Uses. — This  substance  is  used  largely  as  a  vehicle  for  ointments, 
for  which  it-  is  admirably  adapted,  on  account  of  the  facility  with 
which  it  is  absorbed  by  the  skin. 


SEVUM  PR/EPARATUM.  U.  S.     Prepared  Suet 
[Sev.  Praep. — Mutton  Suet] 

The  internal  fat  of  the  abdomen  of  the  sheep  (Ovis  aries  Linne, 
Fam.  Bovidce),  purified  by  melting  and  straining.  Preserve  Pre- 
pared Suet  in  well-closed  vessels  impervious  to  fat.  It  must  not  be 
used  after  it  has  become  rancid. 

Preparation. — Prepared  Suet  is  made  by  a  process  similar  to  that 
for  lard.     (See  Adeps.) 

Official  Description. — A  white,  solid  fat,  becoming  rancid  on  prolonged  exposure 
to  the  air. 

Odor,  Taste,  and  Reaction. — Nearly  inodorous  and  having  a  bland  taste  when  fresh. 
An  alcoholic  solution  of  Prepared  Suet  is  neutral  or  slightly  acid  to  litmus  paper  mois- 
tened with  alcohol. 

Solubility. — It  is  insoluble  in  water  or  cold  alcohol;  dissolves  in  44  parts  of  boiling 
alcohol,  in  about  60  parts  of  ether,  and  slowly  dissolves  in  two  parts  of  purified  petro- 
leum benzin.  From  its  solution  in  the  latter,  when  allowed  to  stand  in  a  stoppered 
flask,   it  slowly  separates  in  a  crystalline  form. 

Tests  for  Identity.— Prepared Buetmelts between 45° and 60°C.  (113° andl22°  F.)  and 
congeals  between  37°  and  40°  C.  (98.6°  and  104°  F.). 

Impurities  and  Tests  for  Impurities. — Free  Acid. — One  Gm.  of  Prepared  Suet,  dis- 
solved in  50  mils  of  hot  alcohol,  and  a  few  drops  of  phenolphthalcin  T.S.  added,  requires 
not  more  than  0.6  mil  of  tenth-normal  potassium  hydroxide  V.S.  to  produce  a  pink 
color. 

Saponification  Value.— Not  less  than  193  nor  more  than  200  (U.  8.  P.,  Test  No.  9, 
Chapter  LXII). 

Iodine  Value.— Not  less  than  33  nor  more  than  48  (U.  S.  P.,  Test  No.  8,  Chapter  LXII). 

U.  S.  P.  Preparation. — Unguentum  Hydrargyri. 

N.  F.  Preparations. — Ceratum  Resina?  Compositum;  Sevum  Benroinatum; 
Unguentum  Fuscum. 
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Uses. — Prepared  suet  is  used  in  ointments  and  cerates  and  is  firmer 
than  lard,  owing  to  its  containing  a  larger  proportion  of  stearin. 


SEVUM  BENZOINATUM.   N.  F.     Benzoinated  Suet 

[Sev.    Benz.] 

Metric  Old  form 

Benzoin,  in  No.  40  Powder 30  Om.  210  gr. 

Prepared  Suet 1000  Gm.  16  o*.  av. 


To  make  about 1 000  Gm.  16  oi.  av. 

Mix  the  benzoin  thoroughly  with  the  suet  and  allow  the  mixture  to 
stand  at  the  room  temperature  for  two  hours,  then  melt  it  on  a  water 
bath  and  maintain  a  temperature  not  exceeding  50°  C.  (122°  F.) 
during  one  hour,  stirring  frequently;  finally  strain,  and  stir  the 
mixture  until  cold.  This  form  of  suet  is  less  likely  to  become  rancid 
than  the  ordinary  suet. 


GELATINUM.  U.S.     Gelatin 
[Gelat.] 

The  purified  product  obtained  from  animal  tissues,  as  skin,  liga- 
ments, and  bones,  by  treatment  with  boiling  water. 

Preparation. — Gelatin  is  made  by  boiling  carefully  selected  animal 
material  (usually  fresh  bones)  with  water  until  the  collagen  is  ren- 
dered soluble  and  the  solution  stiffens  to  a  jelly  on  cooling.  "While 
hot,  the  fat  and  other  foreign  matter  are  skimmed  from  the  surface, 
the  liquid  clarified,  filtered,  and  cooled  and  the  jelly  cut  into  slices 
which  are  dried  on  nets.  These  sheets  may  be  cut  into  thin  pieces  to 
form  shred  gelatin  or  ground  to  form  powdered  or  ground  gelatin. 
When  less  carefully  selected  material  is  taken,  such  as  hoofs,  horns, 
animal  skin,  etc.,  the  product  is  termed  glue. 

Official  Description. — An  amorphous  solid,  in  sheets  or  flakes  or  in  ground,  powdered 
or  shredded  form,  colorless  or  slightly  yellowish.  Unalterable  in  the  air  when  dry,  but 
decomposing  when  moist  or  in  solution. 

Odor  and  Taste. — A  very  slight,  characteristic  odor  and  taste. 

Solubility. — Gelatin  is  insoluble  in  cold  water  but  swells  and  Boftene  when  immersed 
in  it,  gradually  absorbing  from  5  to  10  times  its  own  weight  of  water;  soluble  in  hot  water, 
acetic  acid  or  glycerin;  insoluble  in  alcohol,  chloroform,  ether,  benzene,  carbon  di- 
sulphide  or  fixed  or  volatile  oils. 

Tests  for  Identity. — An  aqueous  solution  of  Gelatin  (1  in  5000)  is  at  once  rendered 
turbid  by  the  addition  of  tannic  acid  T.S. 

A  hot  solution  of  Gelatin  in  distilled  water  (1  in  40)  is  free  from  putrid  odor,  and  is 
not  more  than  slightly  acid  to  litmus;  it  appears  not  more  than  6litrhty  opnlcscent  in 
a  stratum  2  cm.  in  thickness,  and,  on  cooling  to  6°  C.  (42.8°  F.)  and  standing  for  s<  \  era) 
hours,  it  forms  a  firm,  transparent  or  translucent  jelly. 

Impurities  and  Tests  for  Impurities. — Heavy  Metals. — Incinerate  about  0.5  Gm.  of 
Gelatin;  not  more  than  2  per  cent,  of  ash  remains.  Asolutionof  theash  mL'.r>  milsof dis- 
tilled water,  made  with  the  aid  of  heat  and  a  few  drops  of  hydrochloric  acid,  does  not 
respond  to  the  Test  for  heavy  metals  (U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Arsenic. — Heat  1.5  Gm.  of  Gelatin  with  30  mils  of  hydrochloric  acid  (1  in  4)  in  a 
150  mil  Erlonmcyer  flask  on  a  water  bath,  and  when  the  Gelatin  has  dissolved,  add  3 
mils  of  saturated  bromine  %vater  and  heat  it  on  a  water  bath  for  fifteen  minutes,  shak- 
ing the  flask  occasionally.  Then  add  0.5  Gm.  of  potassium  iodide  and  follow  it  immedi- 
ately with  0.5  mil  of  25  per  cent,  solution  of  stannous  chloride.  Heat  the  solution  for 
five  minutes  on  a  water  bath,  cool  and  subject  it  to  the  Test  for  arsenic  (TT.  S.  P..  Test 
No.  1,  Chapter  LXII).    The  stain  produced,  if  any,  ia  not  greater  than  that  produced 
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in  a  (est  made  with  the  same  quantities  of  the  reagents  to  which  2  mils  of  the  standard 
arsenic  test  solution  (U.  S.  P.,  Test  No.  1,  Chap.  LXII)  has  been  added. 

Dissolve  20  Gm.  of  Gelatin  in  150  mils  of  hot  distilled  water  in  a  flask  having  a  round 
bottom  and  a  long  neck,  add  5  mils  of  phosphoric  acid  and  1  Gm.  of  sodium  bicarbonate, 
and  at  once  connect  the  flask  with  a  condenser.  Distil  50  mils,  receiving  the  distillate 
under  the  surface  of  50  mils  of  tenth-normal  iodine  V.S.  Acidulate  the  distillate  with 
a  few  drops  of  hydrochloric  acid,  add  2  mils  of  barium  chloride  T.S.,  and  heat  on  a  water 
bath  until  the  liquid  is  nearly  colorless.  The  precipitate  of  barium  sulphate,  if  any, 
when  filtered,  washed  and  ignited,  weighs  not  more  than  0.0015  Gm.,  corresponding 
to  not  more  than  0.002  per  cent,  of  sulphur  dioxide  in  the  Gelatin,  correction  being 
made  for  any  sulphate  which  may  be  present  in  50  mils  of  the  tenth-normal  iodine  V.S. 

Note. — Gelatin  used  for  making  capsules  for  medicines  contains  not  more  than  0.15 
per  cent,  of  sulphur  dioxide. 

U.  S.  P.  Preparation. — Gelatinum  Glycerinatum. 

Uses. — Gelatin  is  largely  used  in  pharmacy  to  coat  pills  and  form 
capsules,  and  as  a  vehicle  for  suppositories. 


PEPSINUM.  U.S.     Pepsin 
[Pepsin.] 

A  mixture  containing  a  proteolytic  ferment  or  enzyme,  obtained 
from  the  glandular  layer  of  the  fresh  stomach  of  the  hog  (Sus  scrofa, 
var.  domesticus  Gray)  (Fam.  Suidce).  It  digests  not  less  than  3000 
times  its  own  weight  of  freshly  coagulated  and  disintegrated  egg  al- 
bumen. Pepsin  of  a  higher  digestive  power  may  be  brought  to  this 
standard  by  admixture  with  pepsin  of  a  lower  digestive  strength  or 
with  sugar  of  milk.    Preserve  it  in  well-closed  containers. 

Preparation. — Pepsin  is  yet  largely  made  by  the  following  process 
of  Prof.  Scheffer.  The  mucous  membrane  of  hogs'  stomachs  is  macer- 
ated in  water,  acidulated  with  hydrochloric  acid  for  several  days,  with 
frequent  stirring.  The  strained  liquid,  if  not  clear,  is  clarified  by 
allowing  it  to  stand  for  twenty-four  hours,  and  decanting.  Sodium 
chloride  is  then  thoroughly  mixed  with  it.  After  several  hours  the 
floating  pepsin  is  skimmed  from  the  surface  and  put  on  a  cotton  cloth 
to  drain,  and  finally  is  submitted  to  strong  pressure  to  get  rid  of  the 
saline  solution.  This  pepsin,  when  air-dried,  is  very  tough,  parch- 
ment-like or  leathery,  varying  in  color  from  a  dim  straw-yellow  to  a 
brownish-yellow.  Purified  pepsin,  or  scale  pepsin,  is  made  by  sub- 
jecting the  well-cleaned  mucous  membrane  to  a  process  of  self-diges- 
tion, in  acidified  water  at  about  40°  C.  (104°  F.),  until  a  trans- 
parent, glairy  fluid  results.  This  is  preserved  with  chloroform, 
strained,  concentrated  in  vacuum  and  scaled  on  glass  plates.  It  is  in 
the  form  of  yellowish  scales.  It  La  sometimes  prepared  in  smaller 
scales  and  called  granular  pepsin.  When  in  this  scaled  form  pepsin 
is  very  soluble,  and  analysis  has  shown  the  presence  of  as  much  as 
12  to  14  per  cent,  of  free  hydrochloric  acid.  One  of  the  newer 
forms  of  commercial  pepsin  is  the  "spongy"  variety,  said  to  be  pro- 
duced by  drying  the  pepsin  solution  in  vacuum  driers  which  causes 
the  pepsin  to  puff  and  assume  a  spongy  form. 

An  insoluble  pepsin  freed  from  acid  is  also  largely  used  for  dis- 
pensing in  powders  and  capsules;  as  it  is  not  hygroscopic,  it  can  be 
dispensed  without  becoming  moist. 
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Official  Description. — Pepsin  occurs  in  lustrous,  white,  pale  yellow  or  yellowish,  trans- 
parent or  translucent  scales,  grains  or  spongy  masses,  or  as  a  fine,  white  or  cream-col- 
ored, amorphous  powder.     It  is  not  more  than  slightly  hygroscopic. 

Odor,  Taste,  and  Reaction. — Free  from  any  offensive  odor,  and  having  a  slightly 
acid  or  saline  taste.    An  aqueous  solution  of  Pepsin  (1  in  50)  is  acid  to  litmus. 

Solubility. — One  Gm.  of  Pepsin  dissolves  in  about  50  parts  of  water,  the  solution 
being  more  or  less  opalescent;  nearly  insoluble  in  alcohol,  chloroform  or  ether. 

Tests  for  Identity. — When  in  solution,  Pepsin  is  incompatible  with  alkalies,  alkali 
earths,  or  alkali  carbonates.  The  presence  of  hydrochloric  acid  of  greater  strength 
than  0.5  per  cent,  in  Pepsin  solutions  inhibits  its  proteolytic  activity.  A  precipitate 
is  produced  in  its  solution  by  the  salts  of  many  heavy  metals,  and  by  tannic  acid  or 
gallic  acid. 

A  saturated  solution  of  Pepsin  in  acidulated  water  when  heated  to  100°  C.  (212°  F.) 
becomes  milky,  or  yields  a  light,  flocculent  precipitate,  and  loses  all  proteolytic  power. 
In  a  dry  state  it  is  not  injured  if  subjected  to  the  above  temperatures.  The  activity  of 
Pepsin  in  solution  is  destroyed  by  temperatures  exceeding  70°  C.  (158°  P.). 

Assay. — Mix  25  mils  of  normal  hydrochloric  acid  V.S.  with  275  mils  of  distilled  water 
and  dissolve  0.1  Gm.  of  Pepsin  in  150  mils  of  this  liquid.  Immerse  a  hen's  egg,  which 
is  not  less  than  five  nor  more  than  twelve  days  old  and  has  been  kept  in  a  cool  place,  in 
boiling  water  during  fifteen  minutes.  As  soon  as  the  egg  has  sufficiently  cooled  to  han- 
dle it,  remove  the  pellicle  and  all  of  the  yolk;  at  once  rub  the  albumen  through  a  clean, 
dry,  hair  or  brass,  No.  40  sieve,  reject  the  first  portion  that  passes  through  the  sieve, 
and  place  10  Gm.  of  the  succeeding  portion  in  a  wide-mouthed  bottle  of  100  mils  capac- 
ity. Immediately  add  2  mils  of  the  acid  liquid  and,  with  the  aid  of  a  rubber-tipped  glass 
rod,  moisten  the  albumen  uniformly.  Again  add  2  mils  of  the  acid  liquid,  repeat  the 
manipulation  with  the  glass  rod,  and  with  gradually  increasing  portions  of  the  acid 
liquid,  until  the  total  amount  added  measures  20  mils.  Thoroughly  separate  the  par- 
ticles of  albumen  from  each  other,  rinse  the  rod  with  15  mils  more  of  the  acid  liquid, 
and,  after  warming  the  mixture  to  52°  C.  (125.6°  F.),  add  exactly  5  mils  of  the  solution 
of  Pepsin.  At  once  cork  the  bottle  securely,  invert  it  three  times,  and  place  it  on  a 
water  bath  that  has  previously  been  regulated  to  maintain  a  temperature  of  52°  C. 
(125.6°  F.).  Keep  it  at  this  temperature  for  two  and  one-half  hours,  agitating  the  con- 
tents every  ten  minutes  by  inverting  the  bottle  once.  Then  remove  it  from  the  water 
bath,  pour  the  contents  into  a  conical  measure  having  a  diameter  not  exceeding  1  cm. 
at  the  bottom,  and  transfer  the  undigested  egg  albumen  which  adheres  to  the  sides  of 
the  bottle  to  the  measure  with  the  aid  of  small  portions  (about  15  mils  at  a  time)  of 
distilled  water,  until  the  total  amount  used  measures  50  mils.  Stir  the  mixture  well  and 
let  it  stand  for  half  an  hour;  the  deposit  of  undissolved  albumen  does  not  then  measure 
more  than  1  mil. 

The  relative  proteolytic  power  of  Pepsin,  stronger  or  weaker  than  that  just  described, 
may  be  determined  by  ascertaining  through  repeated  trials  the  quantity  of  the  Pepsin 
solution,  made  as  directed  in  the  assay,  required  to  digest,  under  the  prescribed  con- 
ditions, 10  Gm.  of  boiled  and  disintegrated  egg  albumen.  Divide  15,000  by  this  quan- 
tity expressed  in  mils  to  ascertain  how  many  parts  of  egg  albumen  one  part  of  Pepsin 
will  digest. 

N.  F.  Preparations. — Elixir  Cinchona;  Alkaloidorum;  Ferri  et  Pepsini;  Elixir 
Pepsini  (from  Glycerite);  Elixir  Pepsini,  Bismuthi  et  Strychnina?;  Elixir  Pepsini 
et  Bismuthi;  Elixir  Pepsini  et  Ferri;  Elixir  Pepsini  et  Rennini  Compositum;  Glyc- 
eritum  Pepsini;  Liquor  Ferri  Peptonati;  Liquor  Ferri  Peptonati  et  Mangani; 
Liquor  Pepsini  (from  Glycerite);  Liquor  Pepsini  Antisepticus;  Liquor  Pepsini 
Aromaticus;  Pepsinum  Saccharatum;  Succus  Citri  et  Pepsini  (from  Glycerite); 
Vinum  Pepsini  (from  Glycerite). 

Uses. — Pepsin  is  used  to  aid  the  digestion  of  food,  and  is  given  in 
dyspepsia,  in  doses  of  three  to  thirty  grains  (0.2  to  2  Gm.).  Pepsin 
is  not  active  in  the  presence  of  alkalies  and  is  ultimately  decomposed 
by  them  and  also  by  bismuth  subcarbonate  and  subnitrate. 


PEPSINUM  SACCHARATUM.   N.  F.      Saccharated  Pepsin 
[Pepsin.  Sacchar.] 

Metric  Old  form 

Pepsin 10  Om.  178  gr. 

Sugar  of  Milk,  recently  dried  and  in  fine  powder ....        90  Om.  3  oi.  av.  262  gr. 

To  make 100  Gm.  4  oi.  uv. 
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Triturate  the  pepsin  with  the  sugar  of  milk  to  a  uniform,  fine 
powder.  Keep  the  product  in  well-stoppered  bottles.  The  dose  is 
fifteen  grains  (1  Gm.). 

LIQUOR  PEPSINI.  N.  F.     Solution  of  Pepsin 
[Liq.   Pepsin.] 

Metric  Old  form 

Glycerite  of  Pepsin 50  mils  1  fl.  o*.    2S8  min. 

Hydrochloric  Acid 10  mils  154  min. 

Olycerin 315  mils  10  fl.  oi.      38  min. 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  mils  2  pints 

Mix  the  glycerite  of  pepsin,  acid,  and  glycerin  and  add  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints].  Mix  well,  allow  it  to  stand  two  days,  then  filter.  The  dose  is 
two  fiuidrachms  (8  mils). 

LIQUOR  PEPSINI  ANTISEPTICUS.   N.  F.     Antiseptic  Solution  of  Pepsin 
[Liq.   Pepsin.   Antisept.] 

Metric  Old  form 

Pepsin 50.0    dm.  1  oz.  av.  263  gr. 

Menthol 0.5    Qm.  7  gr. 

Eucalyptol 0.5     mil  8  min. 

Methyl  Salicylate 0.5    mil  8  min. 

Alcohol 10.0     mils  154  min. 

Glycerin 50.0    mils  1  fl.  oz.    288  min. 

Diluted  Hydrochloric  Acid 20.08  mils  308  min. 

Purified  Talc 20.0     Qm.  280  gr. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Dissolve  the  pepsin,  the  diluted  hydrochloric  acid  and  glycerin  in 
800  mils  [old  form  25  liuidounces  288  minims]  of  distilled  water. 
Then  dissolve  the  menthol,  eucalyptol,  and  methyl  salicylate  in  the 
alcohol,  mix  this  liquid  with  the  pepsin  solution  and  add  sufficient 
distilled  water  to  make  the  product  measure  1000  mils  [old  form  2 
pints].  Finally  mix  the  purified  talc  with  the  solution  and  filter,  re- 
turning the  first  portion  of  the  filtrate  until  the  liquid  passes  through 
clear. 

Uses. — This  solution  is  used  as  a  dressing  for  old  wounds,  causing 
the  digestion  of  extraneous  tissue  and  promoting  healing.  It  is  not 
used  internally. 

LIQUOR   PEPSINI   AROMATICUS.   N.  F.      Aromatic   Solution  of  Pepsin 

[Liq.  Pepsin.  Arom.] 

Metric  Old  form 

Pepsin 1 7.50  Qm.  866  gr. 

Oil  of  Cinnamon 0.25  mil  i  min. 

Oil  of  Pimenta 0.25  mil  4  min. 

Oil  of  Clove 0.50  mil  s  min. 

Purified  Talc 1 5.00  Om.  210  gr. 

Alcohol    35.00  mils  1  fl.  o».       .r>s  min. 

Hydrochloric  Acid 1 0.00  mils  i.yi  min. 

Olycerin                                                        250.00  mils  8  fl.  oi. 

Distilled  Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 
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Dissolve  the  pepsin  and  the  hydrochloric  acid  in  500  mils  [old  form 
1  pint]  of  distilled  water.  Then  add  the  oils,  previously  dissolved  in 
the  alcohol,  the  glycerin  and  sufficient  distilled  water  to  make  the 
product  measure  1000  mils  [old  form  2  pints].  Add  the  purified  talc 
and  filter,  returning  the  first  portions  of  the  filtrate  until  it  passes 
through  clear. 

Uses. — It  is  used  as  a  digestant;  the  dose  is  two  fluidrachms 
C8  mils). 


SUCCUS  CITRI  ET  PEPSINUM.   N.  F.     Lime  Juice  and  Pepsin 
[Sue.   Cit.   et  Pepsin. — Btjccus  Limettve  cum  Pepsi  no,  X.  F.  Ill] 

Metric  Old  form 

Glycerite  of  Pepsin 400  mils         12  fl.  oz.  384  min. 

Lime  Juice    600  mils         19  fl.  oz.     96  min. 


To  make 1000  mils  2  pints 

Add  the  glycerite  of  pepsin  to  the  lime  juice  and  filter  the  mixt- 
ure. This  preparation  should  not  be  dispensed  unless  it  has  been 
recently  prepared. 

Uses. — It  is  a  pleasantly  flavored  digestant ;  dose,  two  fluidrachms 
(8  mils). 

PANCREATINUM.  U.S.     Pancreatin 
[Pancreat.] 

It  contains  enzymes,  consisting  principally  of  amylopsin,  trypsin, 
and  steapsin,  found  in  the  pancreas  of  warm-blooded  animals,  and 
obtained  from  the  fresh  pancreas  of  the  hog  (Sus  scrofa  var.  dom<  stir 
cus  Gray)  (Fam.  Suidce),  or  of  the  ox  (Bos  taunts  Linne)  (Fam. 
Bovidm).  It  converts  not  less  than  25  times  its  own  weight  of 
starch  into  soluble  carbohydrates  when  assayed  as  directed  on  page 
1448.  Pancreatin  of  a  higher  digestive  power  may  be  brought  to 
this  standard  by  admixture  with  sugar  of  milk.  Preserve  it  in  well- 
closed  containers. 

Preparation. — Pancreatin  is  made  by  cutting  the  fresh  pancreas 
into  small  pieces,  kneading  thoroughly  with  water,  straining  the 
liquid,  and  then  filtering;  an  equal  volume  of  alcohol  is  added  to  the 
filtrate  and  the  precipitate  is  dried  and  powdered.  The  constituent 
amylopsin  converts  starch  into  maltose  and  forms  small  amounts  of 
dextrose.  Slight  acidity  checks  this  reaction  and  destroys  the 
enzyme.  Trypsin  acts  upon  proteins  and  nueleoproteins,  changing 
them  into  peptones  and  polypeptids.  An  excess  of  mineral  acid  Boon 
decomposes  it,  although  it  keeps  fairly  well  in  25  to  50  per  cent 
alcohol  and  best  in  50  per  cent,  glycerin.  Both  ferments  are  most 
active  at  40°  C.  (104°  F.),  in  a  slightly  alkaline  medium. 

Official  Description. — Pancreatin  is  a  cream-colored,  amorphous  powder. 

Odor. —  Having  a  faint,  characteristic,  but  not  offensive,  odor. 

Solubility. — It  is  slowly  and  incompletely  soluble  in  water;  insoluble  in  alcohol. 

Tests  for  Identity. — Pancreatin  chances  proteins  into  proteoses  and  derived  sub- 
stances, and  converts  starch  into  dextrins  and  sugars.  Its  peculiar  activities  are  best 
exhibited  in  neutral  or  faintly  alkaline  media;  more  than  traces  of  mineral  acids  rj( 
large  amounts  of  alkali  hydroxides  render  it  inert.  An  excess  of  alkali  carbonates  also 
inhibits  its  action. 
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Impurities  and  Tests  for  Impurities. — Fat. — Introduce  2  Gm.  of  Pancreatin  into  a 
flask  of  about  50  mils  capacity,  add  20  mils  of  ether,  stopper  and  set  it  aside  for  several 
hours,  shaking  by  rotating  at  frequent  intervals.  Decant  the  supernatant  ether,  by 
means  of  a  guiding  rod,  into  a  plain  filter  of  about  7  cm.  diameter,  previously  moistened 
with  ether,  and  collect  the  filtrate  in  a  tared  beaker.  To  the  residue  remaining  in  the 
flask  add  a  further  portion  of  10  mils  of  ether,  proceeding  as  directed  before,  then  a 
third  portion  of  10  mils  of  ether  and  transfer  the  ether  and  the  remainder  of  the  pan- 
creatin to  the  filter.  Allow  the  filter  and  contents  to  drain,  then  allow  the  ether  to 
evaporate  spontaneously  and  dry  the  beaker  and  residue  to  constant  weight  at  100°  C. 
(212°  ¥.).     The  residue  weighs  not  more  than  0.06  Gm. 

Add  0.28  Gm.  of  Pancreatin  and  1.5  Gm.  of  sodium  bicarbonate  to  100  mils  of  tepid 
distilled  water  contained  in  a  flask,  then  add  400  mils  of  fresh  milk  which  has  previously 
been  heated  to  40°  C.  (104°  F.),  and  maintain  the  temper  ture  of  the  mixture  at  this 
point  for  thirty  minutes.  At  the  end  of  this  time  the  milk  is  so  completely  peptonized 
that  on  diluting  3  mils  with  9  mils  of  distilled  water  and  then  mixing  with  3  mils  of 
acetic  acid  no  coagulation  occurs. 

Assay. — Shake  10  Gm.  or  more  of  powdered  potato  starch  (see  Chapter  LXII)  with 
about  10  times  its  weight  of  cold  distilled  water,  and,  after  draining  the  mixture  on  a 
filter,  wash  it  with  the  same  quantity  of  distilled  water.  Place  the  washed  starch  at 
once  in  an  air  bath  and  maintain  a  temperature  of  about  50°  C.  (122°  F.)  until  the  starch 
is  sensibly  dry.  Reduce  it  to  a  fine  powder  and  place  it  in  a  well-stoppered  bottle.  De- 
termine the  percentage  of  water  still  remaining  in  the  starch  by  drying  about  0.5  Gm. 
of  it  in  an  air  bath,  gradually  raising  the  temperature  to  120°  C.  (248°  F.)  and  main- 
taining it  at  that  temperature  for  four  hours.  Of  the  washed  and  partially  dried  starch, 
mix  a  quantity  equivalent  to  7.5  Gm.  of  dry_  starch  in  a  400-mil  beaker  with  10  mils 
of  cold  distilled  jwater,  add  190  mils  of  boiling  distilled  water  and  boil  the  mixture 
gently  (for  approximately  five  minutes)  with  constant  stirring  until  a  translucent  uniform 
paste  is  obtained.  Replace  the  water  lost  by  evaporation  and  cool  the  paste  to  40°  C. 
(104°  F.)  on  a  water  bath  previously  adjusted  to  this  temperature  and  add  a  solution  of 
0.3  Gm.  of  Pancreatin  In  10  mils  of  distilled  water,  just  previously  made  at  40°  C. 
(104°  F.).  Mix  well  and  maintain  the  same  temperature  for  exactly  five  minutes,  when 
a  thin,  nearly  clear  liquid  is  produced.  At  once  add  0.1  mil  of  this  liquid  to  a  pre- 
viously made  mixture  of  0.2  mil  of  tenth-normal  iodine  V.S.  and  60  mils  of  distilled 
water;  no  blue,  red,  or  violet  color   is   produced. 

N.  F.  Preparations. — Liquor  Pancreatini;  Pulvis  Pancreatini  Compositus. 

Uses. — Pancreatin  is  used  to  aid  digestion.  It  should  not  be  given 
in  combination  with  acids;  weak  alkalies  assist  its  action.  The  dose 
is  from  five  to  ten  grains  (0.32  to  0.65  Gm.). 


LIQUOR  PANCREATINI.   N.  F.     Solution  of  Pancreatin 
[Liq.   Pancreat. — Liquor  Pancreaticus,  N.  F.  Ill        Pancreatic  Solution] 

Motrin  Old  form 

Pancreatin 1 7.5  Qm.  255  gr. 

Sodium  Bicarbonate 50.0  Qm.  1  o«.  av.  263  gr. 

Glycerin        250.0  mils  8  fl.  oi. 

Compound  Spirit  of  Cardamom 3.5  mils  49  min. 

Alcohol    65.0  mils  2  fl.  or.      3S  min. 

Magnesium  Carbonate 8.0  Qm.  112  gr. 

Sodium  Chloride 5.0  Qm.  70  gr. 

Chloroform 2.0  mils  31  min. 

Distilled  Water,  a  sufficient,  quantity, 

To  make 1000  mils  3  pis 

Triturate  the  pancreatin,  sodium  chloride,  and  the  sodium  bicar- 
bonate gradually  with  625  mils  [old  form  20  fluidounces]  of  distilled 
water;  add  the  alcohol,  compound  spirit  of  cardamom  and  mag- 
nesium carbonate;  mix  them  thoroughly  by  Bhaking,  and  pour  the 
mixture  upon  a  wetted  filter,  returning  the  first  portions  of  the 
filtrate  until  it  passes  through  clear.  Wash  the  filter  with  sufficient 
distilled  water  to  obtain  748  mils  fold  form  23  fluidounces,  449 
mini  ins  |  of  filtrate.  To  this  add  the  chloroform  and  glycerin  and  mix. 
Dose,  one  fluidrachm  (4  mils). 
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SUPRARENALUM  SICCUM.  U.  S.     Dried  Suprarenals 
[Supraren.  Sice. — Glandule  Suprarenales  Sicce  U.  S.  P.  VIII         Desic- 
cated Suprarenal  GlandsJ 

The  suprarenal  glands  of  animals  which  are  used  for  food  by  man, 
cleaned,  dried,  freed  from  fat,  and  powdered,  and  containing  not  less 
than  0.4  per  cent,  nor  more  than  0.6  per  cent,  of  epinephrine,  the 
active  principle  of  the  suprarenal  gland.  One  part  of  Dried  Supra- 
renals represents  approximately  6  parts  of  fresh  glands,  free  from 
fat.  If  assayed  biologically  one  gramme  of  Dried  Suprarenals  con- 
tains the  equivalent  of  ten  milligrammes  of  laevo-methylamino- 
ethanol-catechol. 

Preparation. — The  suprarenal  glands,  as  the  name  indicates,  are 
attached  to  the  upper  portion  of  the  kidneys  of  most  animals.  The 
official  definition  above  outlines  the  conditions  under  which  the  dried 
glands  are  prepared  and  a  standard  for  the  epinephrine  content  has 
been  established.  This  active  constituent,  epinephrine,  is  alka- 
loidal  in  character  and  was  discovered  by  Dr.  John  J.  Abel.  Fuerth 
also  claimed  the  discovery  of  an  active  constituent  which  he  called 
suprarenine,  and  Takamine  introduced  a  crystalline  substance  which 
he  named  adrenalin.  These  substances  proved  to  be  closely  related, 
but  were  not  identical,  and  the  commercial  product  is  known  to-day 
under  the  latter  name. 

Adrenalin,  C9H1303N,  is  described  in  the  U.  S.  P.  IX,  among  the 
reagents,  under  the  chemical  name  Icevo-methylamhw-ethanol-catcchol 
(see  Chapter  LXII),  and  tests  are  there  given  for  its  identity  and 
purity.  It  could  not  be  recognized  in  Part  I  of  the  Pharmacopoeia 
because  of  its  being  a  controlled  product.  Adrenalin  is  prepared 
by  digesting  the  finely  cut  glands  with  acidulated  water  for  five 
hours,  at  about  70°  a  (158°  F.),  then  heating  to  90°  C.  (194°  F.) 
to  coagulate  albuminoids,  and  expressing  the  mixture.  The  diges- 
tion in  acidulated  water  is  repeated,  the  expressed  liquids  freed  from 
fat,  concentrated  in  vacuo,  mixed  with  alcohol  to  precipitate  inert 
constituents,  and  then  precipitated  by  the  addition  of  ammonia  water. 
The  crude  adrenalin  which  separates,  after  several  hours'  standing, 
is  purified  by  solution  in  acid  alcohol  and  again  precipitated  by  the 
addition  of  ammonia  water.    It  is  also  prepared  synthetically. 

The  U.  S.  P.  description  and  assay  for  Dried  Suprarenals  is  as  fol- 
lows: 

Official  Description. — A  light  yellowish-brown,  amorphous  powder. 

Odor. — Slight,  characteristic. 

Solubility. — Partially  soluble  in  water. 

Tests  for  Identity. — Dried  Suprarenals  contain  not  more  than  7  per  cent,  of  moisture, 
and  the  yield  of  ash  does  not  exceed  7  per  cent. 

Assay. — Add  0.005  Gm.  of  finely  powdered  manganese  dioxide  ami  10  mils  of  distilled 
water  to  0.01  Gm.  of  Dried  Suprarenals;  thoroughly  shake  the  mixture  several  times 
during  one  hour  and  filter.  Compare  the  color  of  the  filtrate  in  a  test  tube  or  in  any 
convenient  manner,  with  the  color  of  cobaltous  chloride  T.S.  and  dilute  gold  chloride 
T.S.  (see  Reagents,  Chapter  LXII)  combined  as  follows:  Mix  1.85  mils  of  oobaJtoua 
chloride  T.S.  with  0.95  mil  of  diluted  gold  chloride  T.S.  and  7.2  mils  of  distilled  water; 
the  color  corresponds  to  0.2  per  cent,  of  epinephrine  in  the  filtrate  obtained  above, 
2.95  mils  of  cobaltous  chloride  T.S.  with  1.25  mils  of  diluted  gold  chloride  T.S.  and  5.8 
mils  of  distilled  water  corresponds  in  color  to  0.4  per  rent,  of  epinephrine;  4.05  mils  of 
cobaltous  chloride  T.S.  with  1.35  mils  of  diluted  gold  chloride  T.S.  and  4.6  mils  of  dis- 
tilled water  corresponds  in  color  to  0.6  per  cent,  of  epinephrine;  5.15  mils  of  cobaltous 
chloride  T.S.  with  1.55  mils  of  diluted  gold  chloride  T.S.  and  3.3  mils  of  distilled  water 
corresponds  in  color  to  0.8  per  cent,  of  epinephrine. 
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The  percentages  of  epinephrine  indicated  by  the  above  color  standards  are  based 
upon  the  maceration  of  0.01  Gm.  of  the  Dried  Suprarenals  in  10  mils  of  distilled  water 
as  directed  above,  and  filtering.  In  samples  containing  more  than  0.8  per  cent,  of  epine- 
phrine, 0.005  Gm.  of  the  Dried  Suprarenals  may  be  taken — in  which  case  the  percentage 
stated  above — as  indicated  by  the  color  standards,  should  be  doubled.  The  standard 
color  solutions  keep  unchanged  if  sealed  in  glass  tubes. 

For  a  method  of  assaying  Dried  Suprarenals,  see  Biological  Assays  (Chapter  LXII). 

Uses. — Desiccated  suprarenal  glands  in  powder  is  used  in  Addi- 
son's disease,  and  solutions  have  been  employed  as  haemostatics. 
Dose,  of  the  dried  glands,  four  grains  (0.25  Gm.). 

Adrenalin  is  largely  used  for  the  constriction  of  blood  vessels,  high 
hiood  pressure  following  its  action  on  the  heart  muscles,  similar  to 
the  effects  of  digitalis.  Its  application  in  medicine,  however,  is 
mainly  for  its  local  effect,  to  cause  vasoconstriction  in  hemorrhages 
in  the  eye,  nose,  and  throat,  and  in  the  treatment  of  hay  fever  and 
bronchial  asthma.  It  is  used  in  aqueous  solution  in  the  form  of  the 
chloride,  the  strength  varying  from  1  in  15,000  to  1  in  1000.  The 
solvent  is  sometimes  distilled  water,  at  other  times,  for  hypodermic 
use,  normal  salt  solution,  and  for  ointments  or  as  an  inhalant  the 
unsalified  alkaloid  is  preferably  used,  dissolved  in  oil.  The  dose  is 
five  to  thirty  minims  (0.3  to  2  mils)  of  the  1  to  1000  solution. 


THYROIDEUM   SICCUM.  U.S.     Dried  Thyroids 
[Thyroid.  Sice. — Glandule  Thyroide^  Sicc^e,  U.  S.  P.  VIII     Desiccated 

Thyroid  Glands] 

The  thyroid  glands  of  animals  which  are  used  for  food  by  man, 
freed  from  connective  tissue  and  fat,  dried  and  powdered,  and  con- 
taining not  less  than  0.17  per  cent,  nor  more  than  0.23  per  cent,  of 
iodine  (1  =  126.92)  in  thyroid  combination.  One  part  of  Dried  Thy- 
roids corresponds  to  approximately  5  parts  of  the  fresh  glands. 

Preparation. — Selected  thyroid  glands  of  the  sheep  are  minced, 
dried,  treated  with  petroleum  benzin  to  remove  fat,  dried  again,  and 
powdered.  The  active  constituent  seems  to  be  an  organic  combina- 
tion of  iodine,  sometimes  called  thy ro globulin,  for  the  iodine  con- 
tent of  which  the  U.  S.  P.  has  fixed  a  standard  and  assay. 

Official  Description. — A  yellowish,  amorphous  powder. 

Odor.  -Slight,  characteristic. 

Dried  Thyroids  must  be  free  from  iodine  in  inorganic  or  in  any  other  form  of  combi- 
nation   t bin  that   peculiar  to  the  thyroid. 

Tests  for  Purity. — Dried  Thyroids  contain  not  more  than  6  per  cent,  of  moisture 
and  the  yield  of  ash  does  not  exceed  5  per  cent. 

Assay.  -Mix  1  Gm.  of  Dried  Thyroids  in  a  nickel  crucible  of  about  125  mils  capacity, 
with  16  Gm.  of  a  mixture  composed  of  138  parti  by  weight  of  anhydrous  potassium  car- 
bonate,  106  parts  of  anhydrous  sodium  carlionatc  and  7f>  parts  of  potassium  nitrate. 
Spread  an  additional  .">  Gm.  of  this  fusion  mixture  evenly  over  the  surface.  Heat  the 
crucible  over  a  free  Bunseo  flame  until  do  further  carbonization  i:i  observed,  cool  it  and 
dissolve  the  residue  in  a8ou1  lot)  mils  of  distilled  water,  warming  to  hasten  solution. 
Transfer  this  solution  to  an  Ehienmeyer  flask  of  about  600  mils  capacity  and  add  approxi- 
mately of)  mils,  or  its  equivalent,  of  a  fresh  solution  of  chlorinated  soda  (containing  2.4 

:it.  of  chlorine  by  Weight).       Now  treat   the  mixture  with  enough  phosphoric  acid, 

diluted  with  an  equal  volume  of  distilled  water,  to  produce  an  appreciable  yellow  tint  of 
free  chlorine,  then  add  10  mils  more  of  the  phosphoric  acid  diluted  with  an  equal  volume 
of  distilled  water,  and  boil  the  Contents  of  the  flask  for  one-half  hour  or  until  the  volume 

has  been  reduced  toaboul  lot)  mils.     Cool  the  liquid,  add  10  mils  of  an  aqueous  solution 

of  potassium  iodide  (1  in  1(H))  and  titrate  the  liberated  Iodine  with  freshly  prepared 
two-hundrcdth-iiorm.il  sodium  thiosulphate  V.S.,  starch  T.S.  being  used  as  indicator 
hurt  before  the  end  of  the  reaction.  It  shows  not  less  than  0.17  per  cent,  nor  more  than 
ii._';{per  ceut.  of  I. 
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Each  mil  of  two-hundredth-normal  sodium  thiosulphate  VS.  used  corresponds  to 
0.1058  milligrammes  of  I  derived  from  the  Thyroid  Glands  used.  Each  gramme  of  I  hied 
Thyroids  corresponds  to  not  less  than  10.07  mils  nor  more  than  21.74  mfla  of  two-hun- 
dredth-normal sodium   thiosulphate   V.S. 

Uses. — Desiccated  thyroid  glands  in  powder  is  used  in  myxcedema, 
for  which  it  may  be  said  to  be  almost  a  specific ;  also  in  the  treat- 
ment of  cretinism.    Dose,  one  to  four  grains  (0.065  to  0.25  Gm.j. 


HYPOPHYSIS  SICCA.  U.S.     Desiccated   Hypophysis 
[Hypophysis  Sic. — Desiccated  Pituitary  Body] 

The  posterior  lobe  obtained  from  the  pituitary  body  of  cattle, 
cleaned,  dried,  and  powdered. 

Official  Description. — A  yellowish  or  grayish,  amorphous  powder. 

Odor. — Characteristic. 

Solubility. — It  is  only  partially  soluble  in  water. 

U.  S.  P.  Preparation. — Liquor  Hypophysis. 

The  pituitary  gland  is  a  small,  reddish,  ellipsoidal  organ  situated 
in  a  depression  of  the  sphenoid  bone  and  attached  to  the  brain  by  a 
pedicle.  It  consists  of  two  lobes,  an  anterior  portion,  which  is  the 
larger,  and  a  posterior  portion,  the  part  of  the  gland  which  is  of- 
ficial. Both  lobes  possess  therapeutic  activity,  but  are  different  in 
their  action.  The  anterior  portion  is  essential  for  life,  death  soon 
following  its  removal,  and  if  partially  destroyed  or  if  diseased,  nor- 
mal growth  is  retarded  or  other  evidences  of  malnutrition  follow. 
The  anterior  lobe  is  not  largely  used  in  medical  practice. 

Uses. — The  posterior  lobe,  containing  an  active  principle  which  has 
been  called  pituitrin,  has  a  marked  effect  upon  plain  muscle,  espe- 
cially upon  those  of  the  blood  vessels  and  the  uterus.  It  has  been  ex- 
tensively used  to  stimulate  uterine  contraction  in  tedious  labor, 
although  it  must  be  used  with  great  caution  because  of  the  violence 
of  its  action.    The  dose  of  the  dried  gland  is  one-half  grain  (0.3  Gm.). 


LIQUOR  HYPOPHYSIS.  U.  S.     Solution  of  Hypophysis 
[Liq.   Hypophysis — Solution  of  the  Pituitary  Body] 

A  solution  containing  the  water-soluble  principle  or  principles 
from  the  fresh  posterior  lobe  of  the  pituitary  body  of  cattle. 

Extract  the  finely  minced  material  with  slightly  acidulated  water, 
boil  the  solution  for  ten  minutes  and  filter  it.  Sterilize  this  filtrate 
and  preserve  it  in  a  sterile  condition  in  glass  containers. 

Official  Description. — A  transparent  liquid,  colorless  or  nearly  so. 

Odor. — Faint,  characteristic. 

Tests  for  Identity. — One  mil  of  Solution  of  Hypophysis,  diluted  20.000  times  has  the 
same  activity  on  the  isolated  uterus  of  the  virgin  guinea-pig  as  a  1  to  20, OOO. 000  solution 
of  beta-iminazolyl-ethylamine  hydrochloride  when  tested  as  directed  by  the  United 
States  Hygienic  Laboratory. 

Uses. — The  solution  of  pituitary  body  is  the  form  most  frequently 
used,  as  it  possesses  the  advantage  over  the  dried  glands  of  more 
definite  standardization,  therefore  greater  dependability.    The  assay 
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is  complicated  and  requires  delicate  mechanism  and,  as  the  best 
method  is  yet  to  be  proven,  the  U.  S.  P.  has  authorized  the  United 
States  Hygienic  Laboratory  at  Washington,  D.  C,  to  prescribe  the 
exact  details  of  the  test.  Its  uses  are  the  same  as  described  under 
Desiccated  Hypophysis  (see  above)  ;  the  dose  being  fifteen  minims 
(1  mil). 

Antitoxic  Serums. — The  phenomena  of  immunity,  that  is,  non- 
susceptibility,  to  certain  contagious  diseases  enjoyed  by  some  indi- 
viduals, and  the  fact  that  certain  infectious  diseases  afforded  life- 
long immunity  to  the  same  disease,  has  been  observed  for  many  years, 
and  has  inspired  numerous  investigations  as  to  the  possible  cause. 
The  introduction  of  cowpox  inoculation,  first  reported  by  Jenner  in 
1796,  and  its  immediate  success  in  producing  immunity  against  small- 
pox, was  the  first  successful  application  of  this  principle,  which  is  so 
large  a  factor  in  the  modern  practice  of  medicine. 

Almost  a  century  passed,  however,  before  another  striking  advance 
toward  producing  artificial  immunity  was  made,  although  a  number 
of  investigators  had  been  at  work.  In  1890,  Behring  and  Kitasato 
discovered  that  by  injecting  the  diphtheria  toxin,  produced  by  the 
diphtheria  bacillus,  into  an  animal,  the  animal  at  first  developed  char- 
acteristic symptoms,  but  soon  became  immune,  even  to  enormous  doses 
of  the  toxin.  They  then  further  discovered  that  if  the  blood  be  drawn 
from  this  immunized  animal  and  the  serum  collected,  this  serum 
would  successfully  neutralize  the  toxins  of  diphtheria  when  present 
in  other  animals.  Its  first  practical  application  in  the  treatment  of 
diphtheria  in  man  was  announced  by  Roux  in  1894,  and  was  soon 
followed  by  the  production  of  serum  for  the  prevention  and  treat- 
ment of  tetanus,  and  for  many  other  diseases  (see  page  1458),  al- 
though the  greatest  success  has  been  attained  in  diphtheria  and 
tetanus,  since  in  these  diseases  the  toxins  are  soluble. 

The  antitoxic  principles  present  in  the  serum  from  immunized 
animals  have  never  been  successfully  isolated  in  pure  form,  but  they 
are  closely  associated  with  the  globulins  of  the  blood.  They  exist 
in  all  of  the  body  juices  of  the  immunized  animal,  but  the  blood 
serum  is  always  used  as  the  source  of  the  commercial  product. 

Various  theories  attempting  to  explain  the  action  of  antitoxins 
have  been  advanced,  although  none  have  been  universally  accepted. 
Ehrlich's  hypothesis  is  known  as  the  "side-chain"  theory.  He  be- 
lieved that  the  toxin  consists  of  two  groups  called,  respectively,  hep- 
tophore  and  toxophore.  The  protoplasm  of  living  cells  is  supposed 
to  consist  of  a  central  nucleus  having  a  number  of  side-chains  or  rc- 
<■<  jilors  which  supply  nutriment  to  the  cell,  taking  it  from  the  blood 
Or  lymph.  To  explain  the  fact  that  immunity  is  specific,  that  is,  for 
only  one  disease  at  one  time,  it  is  suggested  that  there  must  be 
specific  receptors  for  each  form  of  protein.  When  a  toxin  is  intro- 
duced, its  heptophore  group  combines  with  its  specific  receptor,  and 
the  toxophore  group  thus  exerts  its  toxic  action  upon  the  central 
DudeHS.  If  the  toxin  is  in  sufficient  amount  or  is  not  destroyed 
promptly,  the  protoplasm  is  fatally  injured  and  death  results.  Tf 
only  small  amounts  of  toxin  are  introduced,  only  a  portion  of  the 
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side-chains  are  injured  and  enough  remain  to  provide  nutriment; 
under  these  conditions  the  cell  seems  to  be  stimulated  to  produce 
many  more  of  the  specific  receptors  for  that  toxin,  and,  if  the  in- 
jection or  development  of  toxin  continues,  they  become  so  numerous 
as  to  be  detached  from  the  nucleus  and  float  in  the  blood.  Under 
these  conditions  they  yet  retain  their  power  to  unite  with  the  toxin 
molecule  through  their  heptophore  group,  thus  preventing  their 
union  with  the  living  cell,  and  in  this  way  render  the  toxin  inert 
and  explain  the  action  of  the  antitoxins. 

Immunity  is  artificially  produced  in  two  ways:  If  antitoxin  de- 
veloped in  one  animal  is  injected  into  man  or  another  animal,  it  is 
spoken  of  as  passive  immunity;  if,  however,  the  patient  develops 
the  antitoxin  or  antibodies  in  his  own  body,  it  is  termed  active 
immunity. 

The  use  of  serums  belongs  to  the  first  class,  i.e.,  passive  immunity ; 
the  use  of  vaccines  or  bacterial  toxins  gives  active  immunity  (see 
page  1461). 

Various  large  domestic  animals  have  been  employed  for  the  de- 
velopment of  the  antitoxic  serum,  as  the  dog,  the  goat,  the  ox,  and 
the  horse,  but  the  last  two,  especially  the  horse,  are  now  depended 
upon  for  the  supply,  mainly  because  of  the  large  quantities  of  blood 
which  may  be  drawn  and  also  because  the  serum  is  less  likely  to 
cause  disturbances  when  injected  into  the  human  body. 

Three  forms  of  serum  are  recognized  in  the  Pharmacopoeia :  First, 
the  clear  serum,  separated  from  the  coagulated  blood  and  preserved 
with  a  small  amount  of  cresol  or  phenol;  second,  the  so-called  "puri- 
fied serum"  or  globulins,  prepared  by  precipitating  the  antitoxic- 
bearing  serum,  through  the  addition  of  ammonium  sulphate,  with 
subsequent  purification  and  solution  in  sterile  distilled  water,  and 
then  enough  sodium  chloride  to  produce  a  solution  similar  in 
strength  to  normal  salt  solution.  Preservatives  are  also  added. 
Through  this  treatment,  many  albuminous  substances  are  removed 
from  the  product,  constituents  which  are  likely  to  cause  side  reac- 
tions, and  the  potency  or  ability  to  neutralize  toxins  may  also  be 
greatly  increased:  third,  the  serum  or  the  precipitated  globulins  may 
be  carefully  dried  under  sterile  conditions  and  kept  in  containers 
free  from  air  until  needed.  It  is  then  to  be  dissolved  under  aseptic 
conditions  in  distilled  water  or  normal  salt  solution.  The  IT.  S.  Phar- 
macopoeia has  only  recognized  two  serums,  the  antidiphtheric  and 
antitetanic,  although  each  is  official  in  the  three  forms.  The  of- 
ficial text  is  as  follows : 


SERUM  ANTIDIPHTHERICUM.  U.  S.     Antidiphtheric  Serum 
[Ser.  Antidiph. — Diphtheria  Antitoxin] 

A  fluid,  having  a  potency  of  not  less  than  250  antitoxic  units  per 
mil,  separated  from  the  coagulated  blood  of  the  horse,  Equus  ("ahallus 
Linne  (Fam.  Equidai),  or  other  large  domestic  animal,  which  has  been 
properly  immunized  against  diphtheria  toxin.  It  must  be  kept  in 
sealed  glass  containers  in  a  dark  place,  at  a  temperature  between  4.5° 
and  15°  C.  (40°  and  59°  F.). 
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Preparation. — The  first  step  is  the  development  of  the  toxin;  this 
is  produced  by  growing  the  particular  bacilli,  against  which  the 
antitoxin  is  to  be  effective,  upon  a  nutrient  bouillon,  at  incubation 
temperature.  When  the  culture  has  developed  sufficiently,  the  bac- 
teria are  removed  by  filtering  through  a  porcelain  filter,  and  the 
filtrate  constitutes  the  solution  of  toxin. 

This  solution  is  now  injected  into  a  horse,  at  first  in  small  amounts 
and  then  in  larger  doses,  time  being  allowed  after  each  inoculation 
for  the  resulting  constitutional  reactions,  as  fever,  loss  of  appetite, 
etc.,  to  pass  away,  until  within  a  few  months  the  horse  is  usually  able 
to  withstand  the  injection  of  enormous  amounts  of  the  solution  of 
toxin,  showing  only  slight  symptoms.  Some  horses  fail  to  react, 
never  developing  immunity,  while  others  produce  serum  of  very  high 
potency. 

The  blood  is  now  drawn,  from  the  external  jugular  vein,  into  sterile 
cylindrical  jars,  and  allowed  to  clot.  In  a  few  days  the  clear  serum 
may  be  drawn  off  and  filtered  through  a  germ-proof  porcelain  filter, 
when  after  standardizing  and  adding  the  preservative  of  phenol  or 
cresol  it  constitutes  the  commercial  antitoxic  serum. 

Standardization. — The  activity  of  antidiphtheric  serum  is  based 
upon  what  is  called  the  immunity  unit,  which  is  a  measure  of  strength, 
not  of  volume.  This  standard  was  developed  by  Ehrlich,  but  is  sup- 
plied to  the  American  market  by  the  Hygienic  Laboratory  of  the 
United  States  Public  Health  Service.  The  immunity  unit  may  be 
defined  as  the  neutralizing  power  possessed  by  an  arbitrary  quantity 
of  a  diphtheria  antitoxic  serum  which  has  been  kept  under  special  con- 
ditions to  prevent  deterioration  in  an  authorized  laboratory.  The 
only  authorized  laboratory  in  the  United  States  is  the  Hygienic 
Laboratory,  and  the  standard  serum,  after  having  its  potency  ad- 
justed, is  evaporated  in  vacuo,  transferred  to  a  tube  in  which  the  air 
is  replaced  by  phosphoric  anhydride,  to  exclude  oxygen,  hermetically 
sealed,  and  kept  in  absolute  darkness  and  at  a  constant  temperature 
of  5°  C.  (41°  P.). 

To  standardize  an  antitoxic  serum,  the  operator  first  determines  the 
amount  of  a  certain  toxin  which  will  be  exactly  neutralized  by  this 
immunity  unit  when  injected  together  into  a  250  Gm.  guinea-pig. 
The  indication  that  the  toxin  has  been  neutralized  is  its  failure  to 
kill  the  animal.  This  toxin  dose  is  termed  the  "L°  dose."  In  de- 
termining this  factor,  a  series  of  guinea-pigs  are  injected  with  the 
standard  immunity  dose  of  antitoxin  and  also  with  varying  amounts 
of  toxin.  When  the  L°  dose  has  been  determined,  the  smallest 
amount  of  toxin  which  will  kill  the  guinea-pig  within  four  days, 
notwithstanding  the  presence  of  the  standard  dose  of  antitoxin,  is 
also  noted.  This  quantity  is  called  the  "L  4- dose."  Theoretically 
the  L°  dose  of  toxin  just  neutralizes  200  "combining  units"  of 
antitoxin,  a  "combining  unit"  being  the  one  two-hundredth  of  an 
immunity  unit;  cadi  combining  unit  being  capable  of  neutralizing 
the  lethal  or  fatal  dose  of  toxin  for  a  250  Gm.  guinea-pig.  The  im- 
munity unit,  therefore,  should  centralize  200  doses  of  toxin,  each  of 
which  would  be  capable  of  killing  a  250  Gm.  guinea-pig. 
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The  antitoxic  unit  must,  however,  contain  more  antitoxin  than  the 
immunity  unit,  enough  to  save  the  life  of  a  250  Gm.  guinea-pig 
when  injected  together  with  the  "L-fdose"  of  toxin,  and  3000 
units  therefore  represent  an  antitoxic  power  capable  of  saving  the 
life  of  3000  such  guinea-pigs,  each  injected  with  the  L  +  dose  of 
toxin. 

Official  Description. — A  yellowish  or  yellowish- brown,  transparent  or  slightly  turbid 
liquid,  with  sometimes  a  slight  granular  deposit. 

Odor. — Nearly  odorless,  or  having  an  odor  due  to  the  presence  of  an  antiseptic  used 
as  a  preservative. 

Tests  for  Identity  and  Purity. — Antidiphtheric  Serum  gradually  loses  in  potency, 
the  loss  in  one  year  varying  between  10  per  cent,  and  30  per  cent.  The  serum  must  come 
from  healthy  animals,  must  be  sterile,  must  be  free  from  toxins  or  other  bacterial  products, 
and  must  not  contain  an  excessive  amount  of  preservative  (not  more  than  0.5  per  cent, 
of  phenol  or  cresol,  when  either  of  these  is  used),  and  the  total  solids  must  not  exceed 
20  per  cent.  Serum  of  a  lower  potency  than  250  units  per  mil  must  not  be  sold  or  dis- 
pensed. Only  such  Sera  may  be  sold  or  dispensed  as  have  been  prepared  and  propagated 
in  establishments  licensed  by  the  Secretary  of  the  Treasury  of  the  United  States. 

The  United  States  law  requires  that  each  container  of  Serum  sold  or  dispensed  by 
licensed  establishments  shall  bear  upon  the  label,  in  addition  to  the  name  of  the  Serum, 
the  name,  address  and  license  number  of  the  manufacturer,  and  the  date  beyond  which 
the  product  cannot  be  expected  to  yield  its  specific  results.  The  label  must  also  contain 
the  laboratory  number  of  the  Serum  and  the  total  number  of  antitoxic  units  claimed  for 
the  contents  of  the  container. 

The  standard  of  strength,  expressed  in  units  of  antitoxic  power,  shall  be  that  established 
by  the  United  States  Public  Health  Service. 

The  protective  or  immunity  dose  is  1000  units,  but  the  usual  dose 
for  effecting  a  cure  is  10,000  units. 

SERUM  ANTIDIPHTHERICUM  PURIFICATUM.  U.S.  Purified  Anti- 
diphtheric  Serum 

[Ser.  Antidiph.  Purif. — Antidiphtheric  Globulins  Concentrated  Diph- 
theria Antitoxin  Diphtheric  Antitoxin  Globulins  Refined  and 
Concentrated  Diphtheria  Antitoxin] 

A  solution  in  physiological  solution  of  sodium  chloride  of  certain 
antitoxic  substances  obtained  from  the  blood  serum  or  plasma  of  the 
horse,  Equus  Caballus  Linne  (Fam.  Equidce),  or  other  large  domestic 
animal,  which  has  been  properly  immunized  against  diphtheria  toxin. 
After  the  serum  or  plasma  from  the  immunized  animal  has  been  col- 
lected, the  antitoxin-bearing  globulins  are  separated  from  the  other 
constituents  of  the  serum  or  plasma  and  dissolved  in  water;  and 
sufficient  sodium  chloride  is  then  added  to  make  a  solution  contain- 
ing from  0.6  to  0.9  per  cent,  of  the  salt.  It  has  a  potency  of  not  less 
than  250  antitoxic  units  per  mil.  It  must  be  kept  in  sealed  glass 
containers  in  a  dark  place,  at  a  temperature  between  4.5°  and  15°  C. 
(40°  and  59°  P.). 

Official  Description. — A  transparent  or  slightly  opalescent  liquid,  with  sometimes  a 
slight  granular  or  ropy  deposit.     The  liquid  is  sometimes  more  or  less  viscous. 

Odor. — Nearly  odorless,  or  having  an  odor  due  to  the  presence  of  the  antiseptic  used 
as  a  preservative. 

Tests  for  Identity  and  Purity. — The  serum  must  come  from  healthy  animals,  must  be 
sterile,  must  be  free  from  toxins  or  other  bacterial  products,  and  must  not  contain  an 
excessive  amount  of  preservative  (not  more  than  0.5  per  cent,  of  phenol  or  cresol,  when 
either  of  these  is  used),  and  the  total  solids  must  not  exceed  20  per  cent.  Serum  of 
a  lower  potency  than  250  units  per  mil  must  not  be  sold  or  dispensed 

Purified  Antidiphtheric  Serum  must  comply  with  the  requirements  for  loss  of  potency, 
control,  labeling,  and  standard  for  potency  under  Serum  Antidiphthericum. 

The  dose  is  the  same  as  for  antidiphtheric  serum. 
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SERUM    ANTIDIPHTHERICUM    SICCUM.  U.S.      Dried    Antidiphtheric 

Serum 

[Ser.  Antidiph.  Sice. — Dried  Diphtheria  Antitoxin] 
Dried  Antidiphtheric  Serum  is  obtained  by  the  evaporation  of 
either  Antidiphtheric  Serum  or  Purified  Antidiphtheric  Serum  in  a 
vacuum  over  sulphuric  acid  or  other  desiccating  agent,  or  by  pass- 
ing over  it  a  current  of  warm  air  freed  from  bacteria.  It  has  a 
potency  of  not  less  than  4000  units  per  gramme.  It  must  be  kept  in 
hermetically  sealed,  amber-colored  glass  containers  free  from  air,  at 
a  temperature  between  4.5°  and  15°  C.  (40°  and  59°  F.),  preferably 
in  a  dark  place. 

Official  Description. — The  Dried  Serum  is  either  in  the  form  of  orange  or  yellowish 
flakes  or  small  lumps,  or  as  a  yellowish- white  powder. 

Odor. — Without  odor. 

Tests  for  Identity  and  Purity. — The  Serum  is  soluble  in  nine  parts  of  distilled  water, 
but  the  solution  is  opalescent  and  slightly  viscous;  it  may  be  dissolved  more  readily  in 
larger  amounts  of  distilled  water  or  physiological  solution  of  sodium  chloride.  Immedi- 
ately before  use  the  Serum  must  be  dissolved  in  recently  boiled  and  cooled  distilled  water 
under  the  most  rigid  aseptic  conditions.  The  solution  must  be  used  immediately  and  if 
there  should  be  any  serum  or  solution  remaining,  it  must  be  discarded.  Dried  Anti- 
diphtheric Serum  if  kept  as  directed  does  not  lose  in  potency,  as  does  the  liquid  serum. 

It  must  comply  with  the  requirements  for  control  and  labeling  under  Serum  Anti- 
dipthericum  and  the  standard  of  strength,  expressed  in  units  of  antitoxic  power,  shall 
be  that  established  by  the  United  States  Public  Health  Service. 

The  dose  is  the  same  as  for  Antidiphtheric  Serum. 


SERUM  ANTITETANICUM.  U.  S.     Antitetanic  Serum 
[Ser.  Antitetan. — Tetanus  Antitoxin] 

A  fluid,  having  a  potency  of  not  less  than  100  units  per  mil,  sepa- 
rated from  the  coagulated  blood  of  the  horse,  Equus  Caballus  Linne 
(Fam.  Equidce),  or  other  large  domestic  animal,  which  has  been 
properly  immunized  against  tetanus  toxin.  It  must  be  kept  in  sealed 
glass  containers  in  a  dark  place,  at  a  temperature  between  4.5°  and 
15°  C.  (40°  and  59°  P.). 

Preparation. — Antitetanic  serum  is  prepared  in  a  manner  similar 
to  that  described  for  antidiphtheric  serum  (see  page  1454),  the  only 
important  difference  being  due  to  the  fact  that  the  tetanus  bacillus 
belongs  to  the  group  of  bacteria  known  as  anaerobes,  which  thrive 
only  in  the  absence  of  oxygen,  and  therefore,  in  preparing  the  toxin, 
it  must  be  grown  in  deep  vessels,  in  broth  which  has  been  freshly 
heated  to  free  it  from  oxygen. 

Official  Description. — A  yellowish  or  yellowish-brown,  transparent,  or  slightly  turbid 
liquid  with  sometimes  a  slight  granular  deposit. 

Odor. — Nearly  odorless,  or  having  an  odor  due  to  the  presence  of  the  antiseptic  used 
as  a  preservative. 

Tests  for  Identity  and  Purity. — Antitetanic  Serum  gradually  loses  in  potency,  the  loss 
lioiriK  greater  at  higher  than  at  lower  temperatures.  The  Serum  must  come  from  healthy 
animals,  must  be  sterile,  must  be  free  from  toxins  or  other  bacterial  products,  and  must 
not  contain  an  excessive  amount  of  preservative  (not  more  than  0.5  per  cent,  of  phenol 
or  creeoL  when  either  of  these  is  used),  and  the  total  solids  must  not  exceed  20  per  oent. 
Serum  of  a  lower  potency  than  100  units  per  mil  must  not  be  sold  or  dispensed.  Only 
such  Sera  may  be  Mold  or  dispensed  as  have  been  prepared  and  propagated  in  establish- 
ments licensed  by  the  Secretary  of  the  Treasury  of  the  United  States. 

The  United  States  law  requires  that  each  container  of  Serum  sold  or  dispensed  by 
licenced  establishments  shall  bear  upon  the  label,  in  addition  to  the  name  of  the  Serum, 
the  name,    address  and  license    number   of   the   manufacturer   and  the  date  beyond 
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which  the  contents  cannot  be  expected  to  yield  its  specific  results.  The  label  must  also 
contain  the  laboratory  number  of  the  Serum  and  the  total  number  of  antitoxic  unit9 
claimed  for  the  contents  of  the  container. 

The  standard  of  strength,  expressed  in  units  of  antitoxic  power,  shall  be  that  estab- 
lished by  the  United  States  Public  Health  Service. 

Uses. — The  use  of  tetanus  antitoxin  must  be  considered  rather  as 
a  preventive  than  a  curative  measure.  Although  there  are  many 
cases  on  record  where  the  life  of  the  patient  has  been  saved  when 
its  administration  was  only  begun  after  muscular  spasms  occurred, 
yet  its  best  results  are  obtained  when  administered  before  the  tetanus 
toxins  have  invaded  the  motor  nerve  cells  and  when  it  acts  by  neu- 
tralizing the  toxin  itself  and  rendering  it  harmless.  Deeply-seated 
wounds  which  heal  on  the  surface  are  especially  dangerous,  such  as 
those  produced  by  a  Fourth-of-July  accident,  when  contaminating 
material  is  driven  into  the  tissues  by  a  nearby  explosion,  or  wounds, 
particularly  puncture  wounds  from  nails,  on  horses  or  on  persons 
connected  with  stables,  where  manure,  one  of  the  best  carriers  of  the 
tetanus  bacilli,  is  present;  and  also  wounds  received  in  warfare. 
The  injection  of  an  immunity  dose  of  the  tetanus  serum,  in  instances 
like  those  cited,  should  follow  as  soon  after  the  injury  as  possible  and 
be  repeated  at  weekly  intervals  until  the  wound  is  completely  healed. 
All  wounds  should  be  widely  opened,  cleaned,  packed  with  gauze  to 
permit  free  drainage,  and  treated  surgically  until  healed.  The  dried 
antitetanic  serum  is  often  used  as  a  dusting  powder  on  wounds. 
The  protective  or  immunity  dose  is  1500  units,  and  this  dose  should 
be  repeated  every  eight  days  as  long  as  the  condition  of  the  wound 
indicates  the  possibility  of  the  continued  presence  therein  of  the 
tetanus  bacillus  or  its  spores.  The  usual  dose  in  the  treatment  of 
tetanus  is  10,000  units,  but  this  is  often  greatly  increased. 


SERUM  ANTITETANICUM  PURIFICATUM.  U.S.     Purified  Antitetanic 

Serum 

[Ser.  Antitetan.  Purif. — Antitetanic  Globulins  Concentrated  Tetanus 
Antitoxin  Refined  and  Cencentrated  Tetanus  Antitoxin  Tetanus 
Antitoxin  Globulins] 

A  solution  in  physiological  solution  of  sodium  chloride  of  certain 
antitoxic  substances  obtained  from  the  blood  serum  or  plasma  of  the 
horse,  Equus  Caballus  Linne  (Fam.  Equidce),  or  other  large  domestic 
animal,  which  has  been  properly  immunized  against  tetanus  toxin. 
After  the  serum  or  plasma  from  the  immunized  animal  has  been  col- 
lected, the  antitoxin-bearing  globulins  are  separated  from  the  other 
constituents  of  the  serum  or  plasma  and  dissolved  in  water;  and 
sufficient  sodium  chloride  is  then  added  to  make  a  solution  containing 
from  0.6  to  0.9  per  cent,  of  the  salt.  It  has  a  potency  of  not  less  than 
100  units  per  mil.  It  must  be  kept  in  sealed  glass  containers  in  a 
dark  place,  at  a  temperature  between  4.5°  and  15°  C.  (40°  and 
59°  P.). 

Official  Description. — A  transparent  or  slightly  opalescent  liquid,  with  sometimes  a 
slight  granular  or  ropy  deposit.     The  liquid  is  sometimes  more  or  less  viscous. 

Odor — Nearly  odorless  or  having  an  odor  due  to  the  presence  of  the  untiseptic  used 
as  a  preservative. 
92 
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Tests  for  Identity  and  Purity.-— The  serum  must  come  from  healthy  animals,  must 
be  sterile,  must  be  free  from  toxins  or  other  bacterial  products,  and  must  not  contain 
an  excessive  amount  of  preservative  (not  more  than  0.5  per  cent,  of  phenol  or  of  cresol, 
when  either  of  these  is  used),  and  the  total  solids  must  not  exceed  20  per  cent.  Serum 
of  a  lower  potency  than  100  units  per  mil  must  not  be  sold  or  dispensed. 

Purified  Antitetanic  Serum  must  comply  with  the  requirements  for  loss  of  potency, 
control,  labeling,  and  standard  for  potency  under  Serum  Antitelanicum. 

The  dose  is  the  same  as  for  Antitetanic  Serum. 


SERUM    ANTITETANICUM    SICCUM.  U.S.      Dried    Antitetanic    Serum 
[Ser.   Antitetan.   Sice. — Dried  Tetanus  Antitoxin] 

Dried  Antitetanic  Serum  is  obtained  by  the  evaporation  of  either 
Antitetanic  Serum  or  Purified  Antitetanic  Serum  in  a  vacuum,  over 
sulphuric  acid  or  other  desiccating  agent,  or  by  passing  over  it  a  cur- 
rent of  warm  air  freed  from  bacteria.  It  has  a  potency  of  not  less 
than  1000  units  per  gramme.  It  must  be  kept  in  hermetically  sealed 
amber-colored  glass  containers,  free  from  air,  at  a  temperature  be- 
tween 4.5°  and  15°  C.  (40°  and  59°  P.),  preferably  in  a  dark  place. 

Official  Description. — Dried  Antitetanic  Serum  is  either  in  the  form  of  orange  or 
yellowish  flakes  or  small  lumps,  or  a  yellowish-white  powder. 

Odor. — Without  odor. 

Tests  for  Identity  and  Purity. — The  serum  is  soluble  in  nine  parts  of  distilled  water, 
but  the  solution  is  opalescent  and  slightly  viscous;  it  may  be  dissolved  more  readily  in 
larger  amounts  of  distilled  water  or  physiological  solution  of  sodium  chloride.  For  use 
the  serum  must  be  dissolved  in  recently  boiled  and  cooled  distilled  water  under  the 
most -rigid  aseptic  conditions.  The  solution  must  be  used  immediately  and,  if  there 
should  be  any  serum  or  solution  remaining,  it  must  be  discarded.  Dried  Antitetanic 
Serum  if  kept  as  directed  does  not  lose  in  potency,  as  does  the  liquid  serum.  It  is  some- 
times used  as  a  dusting  powder  or  for  local  application  to  infected  wounds. 

It  must  comply  with  the  requirements  for  control  and  labeling  under  Scram  Anti- 
tetanicum  and  the  standard  of  strength,  expressed  in  units  of  antitoxic  power,  shall  be 
that  established  by  the  United  States  Public  Health  Service. 

The  dose  is  the  same  as  for  Antitetanic  Serum. 

Unofficial  Serums 

Diphtheria  antitoxin  and  tetanus  antitoxin  are  the  only  antitoxic  serums  in  common 
use,  and  official,  in  this  country.  Other  therapeutic  serums  are  not  produced  by  injec- 
ting toxins  alone  as  are  these  because  the  causative  bacteria  do  not  produce  soluble 
toxins,  at  least  when  growing  in  artificial  culture  media.  In  lieu  of  toxins,  autolyzed 
cultures  containing  toxic  substances  formerly  considered  antitoxins  are  sometimes  used. 
Horses  producing  the  antibacterial  serums,  however,  are  injected  chiefly  with  cultures 
of  the  whole  bacteria. 

Antianthrax  Serum. — Prepared  by  injecting  horses  subcutaneously  with  living  cul- 
ture-; first  of  anthrax  vaccine  and  then  of  highly  virulent  anthrax  bacilli.  Standardized 
by  determining  content  in  agglutinins.  Dose  10  to  50  mils  given  preferably  intrave- 
nously according  to  indications. 

Antidyaenteric  Serum.'  -Dysentery  bacilli  arc  divided  into  two  main  groups  with 
regard  to  their  ability  to  ferment  mannit.    The  Shiga  type  does  not  ferment  mannit; 

the  Flexnei  type  does  ferment  mannit.  There  are  several  variants  in  the  Flexner  group. 
The  serum  is  prepared  by  injecting  cultures  of  dysentery  bacilli  of  all  types  into  horses. 
Autolysates  are  sometimes  used.  There  is  no  satisfactory  method  for  the  standardi- 
zation of  the  serum.  An  estimation  of  agglutinin  content  is  usually  made.  Attempts 
to  estimate  the  anti-infectious  value  of  the  serum  upon  animals  have  met  with  some 

success  experimentally.  Used  in  the  treatment  of  dysentery  in  doses  of  20  to  CO  mils 

even-  8   houn,   p.r.n. 

jonocoede  Serum.—  Prepared  like  antidysenterio  serum,  except  that,  as  a  rule, 

rams  are  aged  instead  of  horses.  They  are  injected  with  autolysates  and  suspensions 
of  goriococci.      Used  iii  chronic  conditions  due  to  gonocoocic  infections.     Dose,  2  mils 

every  two  to  f'>ur  days. 

Aiilnin  ningitic  Serum.  There  are  four  distinct  types  of  the  meningococcus.  Serums 
are  prepared  by  injecting  horses  intravenously  with  suspensions  of  meningococci.  Polyv- 
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alent  serums  are  made  by  treating  the  animal  with  all  four  types.  Speeifie  scnirna 
are  produced  by  the  injection  of  a  single  type.  Polyvalent  scrum  is  to  be  used  immedi- 
ately; specific  serum  after  type  diagnosis  has  been  made.  When  type  diagnosis  is  im- 
possible the  polyvalent  serum  is  used  throughout.  The  serums  are  standardized  by 
determining  their  ability  to  protect  mice  against  living  cultures  of  meningococci 
the  best  results  serum  should  be  administered  early  in  the  disease  and  treatment  per- 
sisted in.    Dose,  15  to  60  mils  injected  intraspinally  according  to  age  of  patient. 

Antipneumococcic  Serum. — Prepared  like  antimeningitic  serum.  There  are  three  fixed 
types  of  the  pneumococcus  known  as  Types  I,  II,  and  III,  and  a  fourth  group  of  hetero- 
geneous strains.  Serums  are  polyvalent  and  specific,  as  in  the  case  of  antimeningitic 
serum,  and  indications  for  use  are  similar.  Pneumonia  caused  by  pneumococcus,  Type 
I,  has  been  found  the  most  amenable  to  treatment.  The  serums  are  standardized  by 
determining  their  ability  to  prevent  the  death  of  mice  receiving  large  doses  of  highly 
virulent  living  cultures.  The  standard  strength  for  polyvalent  serum  with  regard  to 
Type  I  and  for  specific  Type  I  serum  is  that  0.2  mils  of  the  serum  under  test  must  pre- 
vent the  death  of  a  mouse  receiving  0.1  mil  of  a  bouillon  culture  so  virulent  that  0.000001 
of  a  mil  will  kill  the  control  mouse.  Dose,  50  to  100  mils  given  intravenously  every  6 
to  24  hours  according  to  condition  of  patient. 

Antistreptococcic  Scrum. — Prepared  like  antimeningitic  serum,  using  killed  bouillon 
or  agar  cultures  of  streptococci,  obtained  from  a  great  variety  of  streptococcus  infec- 
tions such  as  septicemia,  endocarditis,  erysipelas,  scarlet  fever,  etc.  Streptococci  have 
not  been  successfully  classified  as  have  meningococci  and  pneumoeoori.  All  serums 
are  therefore  polyvalent.  Antistreptococcic  serum  has  been  used  in  the  treatment  of 
the  diseases  named,  also  in  puerperal  sepsis,  acute  tonsillitis,  pneumonia  due  to  the 
streptococcus  and  other  streptococcus  infections.  Standardization  cannot  t>e  accom- 
plished successfully  until  more  is  learned  with  regard  to  the  classification  of  strepto- 
cocci. Dose,  from  10  to  100  mils  every  6  to  8  hours  given  preferably  intravenously  in 
order  to  get  the  immediate  effect  of  the  serum. 

Normal  Serum. — This  is  the  blood  serum  obtained  from  a  normal,  healthy  horse,  col- 
lected and  preserved  under  aseptic  conditions.  It  has  been  used  with  success  in  hemor- 
rhage or  when  a  tendency  to  bleed  develops  or  exists  normally  in  the  individual.  It 
may  be  applied  directly  to  the  wound  or  20  mils  may  be  injected  subcutaneously  on 
the  day  preceding  an  operation,  or  it  may  be  administered  by  mouth,  30  to  80  mils 
being  given  within  twenty-four  hours. 


VIRUS  VACCINICUM.  U.  S.     Vaccine  Virus 

[Virus  Vaccin. — Glycerinated  Vaccine  Virus      Smallpox  Vaccine      Jen- 

nerian  Vaccine] 

The  pustules  of  vaccinia  or  cowpox  from  healthy  vaccinated  ani- 
mals of  the  bovine  species,  removed  and  prepared  under  aseptic 
conditions. 

The  vaccine  pulp  should  be  thoroughly  rubbed  up  in  a  mortar,  or 
passed  through  a  special  grinder,  strained  to  remove  coarse  ['ar- 
ticles, and  made  into  a  smooth  emulsion  with  a  glycerin  solution. 
Vaccine  Virus  gradually  loses  in  potency,  the  loss  being  more  rapid 
at  high  than  at  low  temperatures.  Preserve  it  at  a  temperature  be- 
tween  4.5°  and  15°  C.  (40°  and  59°  F.),  protected  from  light. 

Vaccine  Virus  has  been  used  for  more  than  a  century  and  has 
thoroughly  proved  its  value  as  a  preventive  of  the  much-dreaded 
disease,  smallpox.  It  had  been  observed  that  in  the  epidemics  of 
this  disease  which  swept  over  tmgland  in  the  last  century  the  dairy- 
maids were  immune  and  it  developed  that  those  who  had  been  in- 
oculated with  cowpox,  a  much  less  serious  disease,  became  very  re- 
sistant to  smallpox.  Edward  Jenner  brought  this  foci  to  the  atten- 
tion of  the  medical  profession  in  1796,  and  its  use  soon  became 
general.  For  many  years  the  vaccine  material  was  Becured  by  nsinur 
scabs  from  the  arms  of  persons  successfully  vaccinated,  and  this  usu- 
ally conveyed  many  other  objectionable  forms  of  infection  in  addi- 


1460  PRODUCTS  FROM  ANIMAL  SUBSTANCES 

tion  to  the  vaccine.     Improvements,  however,  were  gradually  intro- 
duced and  the  modern  method  for  its  production  is  as  follows : 

Preparation. — In  this  country  calves  are  exclusively  used  for  the 
development  of  vaccine  virus.  Having  been  proved  to  be  free  from 
disease,  the  calves  are  washed,  clipped,  then  scrubbed  with  anti- 
septic solution,  afterwards  given  an  alkaline  bath  and  thoroughly 
rinsed  with  sterile  water,  and  finally  the  area  where  the  inoculation 
is  to  be  made  is  shaved.  The  animal  is  now  placed  upon  an  operat- 
ing table  where  aseptic  conditions  are  maintained,  and  vaccinated 
over  the  belly  and  the  inside  of  the  legs.  The  calf  is  now  kept  in  a 
specially  built  stable  for  about  six  clays,  the  greatest  care  being  taken 
to  maintain  cleanliness  and  freedom  from  infection.  During  this 
time  the  pustules  have  developed,  with  practically  no  pus  forma- 
tion, and  the  virus  is  then  removed  under  rigid  aseptic  conditions. 
The  virus  is  now  mixed  with  glycerin  and  exposed  to  a  temperature 
of  12°  to  15°  C.  (53.6°  to  59°  F.),  until  all  pathogenic  bacteria  are 
destroyed,  and  then  prepared  for  use  under  aseptic  conditions  by 
drawing  it  into  capillary  tubes,  or  drying  it  on  glass  points.  When 
ready  for  the  market  it  is  stored  in  a  refrigerator  at  a  temperature 
between  -5°  and  -10°  C.  (23°  and  14°  P.).  Under  these  conditions 
it  may  be  preserved  indefinitely  without  deterioration.  It  is  im- 
portant for  the  pharmacist  to  know,  however,  that  it  loses  all  potency 
in  a  short  time  if  exposed  to  even  body  temperature,  and  should  never 
be  carried  in  the  pocket  and  always,  when  possible,  be  kept  on  ice. 
Noguchi  has  developed  a  method  for  producing  a  sterile  vaccine  in 
the  testicles  of  rabbits.  This  method  has  not  yet  been  used  for  the 
preparation  of  vaccine  for  the  market. 

The  following  regulations  have  been  established  by  the  Pharmaco- 
poeia, and  these  conform  to  the  regulations  issued  by  the  United  States 
Public  Health  Service:  "Only  such  Vaccine  Virus  may  be  sold  as 
has  been  prepared  in  establishments  licensed  by  the  Secretary  of  the 
Treasury  of  the  United  States.  The  law  and  the  regulations  demand 
that  the  following  requirements  be  observed :  No  Vaccine  shall  be 
used  from  any  animal  having  a  communicable  disease,  or  suspected 
of  having  a  communicable  disease,  other  than  vaccinia ;  animals  used 
for  propagating  Vaccine  Virus  must  be  under  daily  veterinary  ex- 
amination for  a  period  of  not  less  than  seven  days  before  vaccination, 
and  as  soon  as  the  vaccine  pulp  is  removed  a  necropsy  shall  be  made 
on  each  animal  and  permanent  records  kept.  Each  lot  of  Vaccine 
Virus  shall  be  examined  to  determine  its  freedom  from  pathogenic 
microorganisms  and  a  special  examination  must  be  made  of  each  lot 
to  determine  the  absence  of  tetanus  spores  or  toxin,  and  permanent. 
records  must  be  kept  of  these  examinations.  The  Virus  must  be 
marketed  in  sterile  containers  that  comply  with  the  requirements  of 
the  law  and  the  regulations  established  by  the  United  States  Public 
Health  Service. 

"Each  package  of  Vaccine  Virus  shall  bear  upon  the  label  the 
name,  address,  and  license  Dumber  of  the  manufacturer,  ami  the 
date  beyond  which  the  contents  cannot  be  expected  to  yield  their 
specific  results.  The  label  should  also  contain  the  laboratory  num- 
ber of  the  Virus."     U.S. 
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Bacterial  Vaccines  or  Bacterins 

Bacterins  or  bacterial  vaccines  consist  of  suspensions  of  killed  pathogenic  bacteria 
in  physiological  solution  of  sodium  chloride  and  standardized  by  determining  the  num- 
ber of  bacteria  suspended  in  each  mil  or  Cc. 

The  Pharmacopoeia  has  not  recognized  any  representatives  of  this  class  of  biological 
products,  but  their  importance  and  large  use  justifies  a  brief  consideration  here. 

Vaccine  for  many  years  was  understood  to  mean  the  virus  used  for  inoculation  against 
smallpox,  but  it  now  has  a  much  wider  application.  It  represents  that  class  of  remedies 
which  produce  active  immunity,  stimulating  the  patient's  body  to  produce  additional 
supplies  of  antibodies  and  thus  increase  the  resistance  to  disease. 

Various  forms  of  antibodies  are  known.  Antibodies  are  the  specific  bodies  or  prop- 
erties produced  by  organisms  for  the  purpose  of  resisting  disease-producing  organisms 
or  their  toxins. 

The  antitoxins  are  antibodies  which  neutralize  the  toxins  formed  by  bacteria. 
The  antibodies  which  seem  to  prepare  or  alter  bacteria  so  that  they  may  be  readily 
destroyed  by  the  phagocytes  are  termed  opsonins.  Opsonins  are  present  in  normal 
serum  to  a  certain  extent  but  seem  to  have  no  specific  action  on  special  bacteria. 

Bacterial  Vaccines  are  of  two  kinds:  First,  autogenous,  those  prepared  from  cultures 
obtained  from  the  patient;  second,  stock  vaccines,  or  those  prepared  from  representative 
types  of  the  organisms  in  question.  To  be  of  the  greatest  value,  stock  vaccines  are 
usually  made  from  a  great  number  of  different  strains  of  the  same  bacterial  species. 
These  are  termed  polyvalent  vaccines.  When  a  vaccine  is  made  from  two  or  more  strains 
of  different  species  of  bacteria,  it  is  termed  a  mixed  vaccine. 

Sensitized  bacterial  vaccines  or  serobacterins  are  a  special  form  of  bacterins  proposed 
by  Besredka  and  are  prepared  by  treating  the  bacteria  with  a  serum  obtained  from 
animals  immunized  against  the  disease  for  which  the  bacterin  is  being  prepared.  It 
is  claimed  that  they  act  more  quickly  than  ordinary  bacterins,  and  usually  cause  less 
local  reaction  at  the  point  of  injection. 

A  list  of  some  of  the  more  important  stock  vaccines  is  given  below: 

Acne  Bacterin. — It  is  used  in  acute  or  chronic  acne  when  caused  by  the  acne  bacillus. 
The  initial  dose  is  5  to  25  million  killed  bacteria. 

Cholera  Bacterin. — For  immunizing  against  cholera.  Prepared  from  cholera  spiril- 
lum. Dose,  500  million  killed  spirilla  in  first  dose,  1000  million  ten  days  later  and  after 
another  interval  of  ten  days  another  1000  million. 

Coli  Bacterin  (Colon). — Used  for  infections  caused  by  Bacillus  coli  communis,  such 
as  cystitis,  catarrhal  jaundice,  etc.     Initial  dose,  10  to  50  million  killed  bacteria. 

Diphtheria  Bacterin. — Used  in  the  treatment  of  diphtheria  carriers. 

Furunculosis  Bacterin. — Prepared  from  cultures  of  staphylococcus  aureus  and  staph- 
ylococcus albus,  obtained  from  boils  or  abscesses.  Used  in  the  treatment  of  boils,  car- 
buncles, pustular  acne  and  similar  conditions.  Initial  dose,  100  to  150  million  killed 
organisms. 

Gonococcus  Bacterin  (Neisser-Bacterin). —  Used  in  gonorrhea,  epididymitis,  rheu- 
matism, etc.     Initial  dose,  10  to  50  million  killed  bacteria. 

Hay  Fever  Vaccines. — These  are  prepared  by  extracting  plant  pollens  known  to  cause 
hay  fever,  with  water  or  saline  solution.  The  active  causative  agent  of  hay  fever  is 
the  protein  contained  in  the  pollen.  The  extracts  are  standardized  by  noting  the  amount 
of  pollen  extracted,  or  better  by  estimating  the  protein  content  of  the  extract  by  the 
Kjeldahl  method.  Spring  hay  fever,  sometimes  erroneously  called  "rose  cold,"  is 
caused  chiefly  by  the  pollens  of  the  common  grasses;  fall  hay  fever  by  rag  weed  pollen. 
Certain  individuals  are  susceptible  to  other  pollens  dependent  somewhat  upon  locality. 
For  instance,  pollen  of  the  cottonwood  is  a  cause  of  hay  fever  where  this  tree  abounds. 
The  vaccine  is  used  both  prophylactically  and  therapeutically.  The  initial  dose  usually 
contains  0.0025  mgm.  of  protein  nitrogen.  For  prophylaxis  this  dose  is  gradually  in- 
creased at  five-  to  seven-day  intervals,  starting  six  to  eight  weeks  before  the  season, 
until  a  maxium  dose  of  0.02  mgm.  is  reached.  For  treatment,  the  increase  in  dosage 
and  intervals  depend  upon  the  individual  patient. 

Influenza  Bacterin  (Catarrhal  Vaccine). — A  mixture  of  the  most  common  catarrhal 
organisms.     Used  in  the  treatment  of  colds,  influenza,  and  pulmonary  infect  ions. 

Meningococcic  Bacterin. — Used  for  producing  immunization  against  cerebrospinal 
meningitis.  For  immunity,  three  doses  are  given  of  500,  1000,  and  1000  million  killed 
bacteria. 

Pertussis  Bacterin. — Used  for  the  treatment  of  whooping-cough  and  also  for  immuni- 
zation. Initial  dose,  for  children  less  than  one  year  old.  250  million  of  killed  Bordet- 
Gengou  bacillus.  For  children  more  than  one  year  old,  the  initial  dose  should  be  500 
million.  Increased  doses  should  be  given  every  second  day  as  follows:  500,  1000,  2000, 
4000  and,  if  necessary,  as  much  as  10,000  million.  For  immunity  three  doses  are  given 
of  500,   1000,  and  2000  million  organisms  at  three-day  intervals. 

Plague  Bacterin  (Haffkine's  Vaccine  for  Bubonic  Plague,  Anti plague  Vaccine,  Anti- 
pest  Vaccine). — Used  for  immunisation,  being  an  emulsion  of  the  plague  bacilli.  The 
first  dose  contains  one  billion  killed  bacilli,  followed  in  ten  days  by  an  injection  of  two 
billion  organisms. 

Pneumococcus  Bacterin. — Used  in  pneumonia,  cystitis,  and  empyema.  Initial  dose, 
10  to  50  million  killed  bacteria.    Repeat  every  four  to  eight  hours  in  pneumonia. 
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Pyorrhea  Bacterin. — Prepared  from  strains  of  bacteria  isolated  from  cases  of  pyorrhea 
alveolaris  and  used  in  the  treatment  of  that  disease. 

Rabies  or  Hydrophobia  Vaccine. — This  is  prepared  from  the  spinal  cord  or  brain  tis- 
sue of  a  rabbit  infected  with  rabies.  The  infected  tissue  is  weakened  for  the  first  injec- 
tions by  drying  or  by  dialyzing  a  suspension  of  the  mixture,  and  an  emulsion  is  then 
made;  this  constitutes  the  vaccine.  Injections  are  continued  for  from  twelve  to  twenty- 
one  days,  depending  upon  the  particular  treatment  followed,  and  during  this  time  the 
activity  of  the  vaccine  is  gradually  increased  until  the  patient  becomes  immune.  The 
treatment  must  commence  as  promptly  as  possible  after  the  patient  has  been  bitten  by 
the  dog. 

Scarlet  Fever  Bacterin  (Scarlatina  Bacterin) . — Used  in  the  treatment  of  scarlet  fever 
and  post-scarlatinal  infections.     Initial  dose,  10  to  50  million  killed  bacteria. 

Staphylococcus  Bacterin. — Prepared  from  staphylococcus  aureus  and  staphylococcus 
albus  obtained  from  furuncles.  Used  in  furunculosis,  acne,  and  sycosis.  Initial  dose, 
50  to  250  million  killed  organisms. 

Staphylo-Acne  Bacterin. — Used  in  acne  due  to  mixed  infection.  Initial  dose,  50  to 
250  million  killed  bacteria. 

Streptococcus  Bacterin. — Used  in  abscesses  or  cystitis.  Initial  dose,  1C  to  50  million 
killed   organisms. 

Typhoid  Bacterin. — Used  for  immunizing  against  typhoid  fever  or  in  its  treatment. 
For  immunity,  500  million  killed  bacteria  are  first  injected,  in  ten  days  1000  million 
more  and  after  another  ten  days  1000  million  additional.  The  treatment  dose  is  50  to 
250  million  killed  organisms,  the  dose  being  progressively  increased. 

Typhoid  Bacterin,  Mixed. — Contains  the  typhoid  bacillus  and  the  paratyphoid  ba- 
cilli "A"  and  "B."  The  dosage  with  regard  to  the  typhoid  bacillus  is  the  same  as  in 
the  plain  typhoid  vaccine  with  one-half  these  amounts  of  each  of  the  paratyphoid  ba- 
cilli. Typho-bacterin  mixed  is  used  exclusively  in  the  American  Army — plain  typho- 
bacterin having  been  discontinued. 

Other  Biological  Products 

Tuberculin. — This  is  a  substance  obtained  from  cultures  of  the  tubercle  bacillus  or 
the  medium  in  which  it  has  grown.  Its  value  is  chiefly  in  diagnosis,  as  it  produces  a 
specific  reaction  in  animals  infected  with  tuberculosis,  but  it  is  also  used  for  its  curative 
action.     There  are  several  forms  of  tuberculin  used: 

Old  Tuberculin  (O.  T.)  was  the  original  form  proposed  by  Koch  and  is  prepared  from 
pure  cultures  of  tubercle  bacillus  grown  for  five  or  six  weeks  on  5  per  cent,  glycerin 
bouillon.  It  is  then  evaporated  to  one-tenth  its  volumeand  the  bacteria  removed  by 
filtration. 

Bacillin  Emulsion.  (B.  E.). — It  is  prepared  by  drying  the  well-washed,  living,  tubercle 
organisms  and  then  grinding  them  in  a  porcelain  ball  mill  for  several  weeks.  The  resi- 
due is  then  suspended  in  50  per  cent,  glycerin  and  standardized.  It  is  similar  to  a  bac- 
terin except  that  the  organisms  are  ground. 

Tuberculin  Denys  (Bouillon  Filtrate  or  B.  F.). — Similar  to  Old  Tuberculin  but  pre- 
pared without  heat  and  not  concentrated. 


MOSCHUS.  U.S.     Musk 
[Mosch. — Tonquin  Musk        Deer  Musk] 

The  dried  secretion  from  the  preputial  follicles  of  Moschus  mo- 
schi ferns  Linne  (Fam.  Moschida').  Preserve  it  carefully  in  glass- 
stoppered  bottles. 

Official  Description. — Usually  in  small  irregular  granules,  not  more  than  2  mm.  in 
thickness,  blackish  with  a  few  brown  fragments  and  becoming  somewhat  grayish  on 
aging;  glistening  and  Bomewhal  oily. 

Odor,  Taste,  and  Reaction, — Odor  peculiar,  penetrating,  powerful  and  persistent; 
taste  somewhat  bitter.     Its  aqueous  solution  is  slightly  acid  to  litmus. 

Tests  for  Identity  and  Purity. — Add  a  few  granules  of  Musk  to  2  mils  of  water  in 
a  watch  crystal  -11111  slir  with  a  glass  rod;  a  light  brown  solution  is  obtained.  The  un- 
dissolved portion  consists  of  irregular  fragments  containing  a  finely  granular  substance, 
numerous  rod-like  bacteria  and  occasionally  the  hypha  of  a  fungus. 

Add  a  drop  of  iodine  T. 8.  to  a  few  granules  of  Musk  on  a  slide  and  examineit  under 
the  microscope;   the  particles  are  not  colored  blue  or  bluish-black  (starch). 

Add  a  few  granules  of  Musk  to  2  inilsof  alcohol  contained  in  a  watch  crystal ;  the  grains 
sink  to  the  bottom,  and  upon  stirring  with  a  glass  rod,  a  pale  brown,  slightly  cloudy 
solution  is  obtained,  leaving  a  somewhat  oily  stain  upon  the  upper  portion  of  the  watch 
crystal  as  the  alcohol  evaporates;  the  undissolved  portion  or  residue  resembles  that 
obtained   with  the  :i<|iieous  mixture,  except   that    the  particles  are  less  disintegrated. 

Add  a  few  granules  of  Musk  to  2  mils  of  chloroform  in  a  watch  crystal;  the  grains 
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float  on  the  surface  and  upon  stirring  with  a  glass  rod,  the  solution  remains  nearly  color- 
less, and  as  it  evaporates  there  separates  around  the  particles  a  small  quantity  of  a 
whitish,  oily  or  fatty  substance. 

Not  less  than  50  per  cent,  of  Musk  is  soluble  in  water,  the  solution  having  a  strong, 
distinctly  characteristic  odor. 

Not  less  than  10  per  cent,  of  Musk  is  soluble  in  alcohol,  the  solution  being  of  a  light, 
yellowish-brown  color  and  becoming  slightly  turbid  upon  the  addition  of  water. 

Musk  loses  not  more  than  15  per  cent,  of  moisture  when  dried  to  constant  weight 
in  a  desiccator  over  sulphuric  acid. 

Musk  yields  not  more  than  8  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Moschi. 

Musk  contains  cholesterin,  ammonia,  an  acid  principle,  wax,  fat, 
albuminous  and  gelatinous  principles,  and  an  odorous  matter  not  yet 
determined.  When  ignited  with  free  access  of  air,  musk  gives  off  a 
peculiar,  somewhat  urinous  odor. 

Uses. — Musk  is  antispasmodic  and  stimulant.  It  is  used  in  the 
form  of  suppositories  as  a  stimulant  in  the  exhaustion  of  typhoid 
fever.    Dose,  four  to  fifteen  grains  (0.25  to  1  Gm.). 


ACIDUM  LACTICUM.  U.  S.     Lactic  Acid 
[Acid.  Lact.] 

A  liquid  containing  lactic  acid  [optically  inactive  alphahydroxy- 
propionic  acid  [C3H603  or  CH,.CHOII.COOH  =  90.05]  and  lactic 
anhydrides,  equivalent  to  a  total  of  not  less  than  85  per  cent,  nor 
more  than  90  per  cent,  of  C3H603. 

Preparation. — Lactic  acid  may  be  made  from  sour  milk,  cheese, 
meat  juice,  lactin,  and  from  many  vegetable  products.  Formerly  it 
was  obtained  from  cheese,  and  owing  to  its  frequent  occurrence  in  the 
decomposition  of  animal  products  it  is  considered  here.  It  is  now 
most  conveniently  prepared  by  treating  cane  sugar  with  sulphuric 
acid,  so  as  to  convert  it  into  invert  sugar,  then  adding  solution  of 
caustic  soda  and  heating  the  mixture  until  it  ceases  to  precipitate 
Fehling's  solution,  showing  the  absence  of  sugar.  Sulphuric  acid  is 
added,  and  the  sodium  sulphate  formed  is  crystallized  out,  an  addi- 
tion of  alcohol  causing  the  precipitation  of  the  remainder.  The 
alcoholic  liquid  contains  impure  lactic  acid ;  one-half  of  it  is  heated 
and  zinc  carbonate  added  until  effervescence  ceases:  the  other  half 
of  the  alcoholic  liquid  is  now  added  and  the  whole  allowed  to  cool. 
Zinc  lactate  crystallizes  out;  this,  by  treatment  with  hydrogen  sul- 
phide, yields  zinc  sulphide,  lactic  acid  remaining  in  solution. 

Official  Description. — Lactic  Acid  is   a  colorless,  or  slichtly   yellow,   syrupy   Liquid, 

absorbing  moisture  on  exposure  to  air. 

Odor,  Taste,  and  Reaction. — Nearly  odorless,  having  an  acid  taste.  Lactic  acid  is 
stronclv  acid  to  litmus. 

Solubility. — It  is  misciblo  with  water,  alcohol,  or  ether;  insoluble  in  chloroform,  petro- 
leum benzin,  or  carbon  disulphide. 

Specific  Oravity.— About  1.200  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Lactic  Acid  is  not  vaporized  at  a  temperature  below  100°  C. 
(320°  F.) ;  at  a  hicber  temperature  it  emits  inflammable  vapors. 

Add  about  0.1  Gm.  of  potassium  permanganate  to  2  mils  of  a  mixture  of  erjual  vol- 
umes of  lactic  and  sulphuric  acids,  and  heat  it  gently;  the  odor  of  aldehyde  becomes 
perceptible. 

Not  more  than  0.000  Gm.  of  ash  remains  on  incinerating  5  mils  of  Lactic  Acid. 

Impurities  and  Tests  for  Impurities. — Chlnridm. — Ten  mils  of  a  solution  of 
the  Acid  in  distilled  water  (1  in  100)  is  not  rendered  opalescent  by  1  mil  of  silver 
nitrate  T.S. 
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Sulphate. — Separate  portions  of  10  mils  each  of  an  aqueous  solution  of  the  acid  (1  in  20) 
remain  unaffected  by  the  addition  of  1  mil  of  barium  chloride  T.S., 

Sarcolactic  Acid. — or  by  1  mil  of  copper  sulphate  T.S. 

Heavy  Metals. — An  aqueous  solution  of  the  Acid  does  not  respond  to  the  Test  for 
heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Sugars. — Add  a  few  drops  of  Lactic  Acid  to  10  mils  of  hot  alkaline  cupric  tartrate 
V.S.;  no  red  precipitate  is  produced. 

Glycerin. — Add  1  mil  of  Lactic  Acid,  in  drops,  to  5  mils  of  ether,  shaking  it  after  each 
addition;  the  ether  solution  does  not  become  even  transiently  turbid. 

Organic  Impurities. — Pour  Lactic  Acid  carefully  upon  an  equal  volume  of  colorless, 
concentrated  sulphuric  acid  contained  in  a  clean  test  tube,  and  keep  the  temperature  at 
15°  C.  (59°  F.);  no  dark  colored  zone  develops  at  the  line  of  contact  upon  standing  for 
fifteen  minutes. 

Phosphoric,  Tartaric,  Citric,  or  Oxalic  Acid. — No  turbidity  is  produced  on  heating  the 
Acid  with  an  excess  of  lime  water. 

Assay. — Pour  about  2.5  mils  of  Lactic  Acid  into  a  tared  and  stoppered  250-mil  flask, 
weigh  accurately,  add  50  mils  of  normal  potassium  hydroxide  V.S.  and  boil  the  liquid 
for  twenty  minutes.  _  The  residual  titration  of  the  boiling  solution  with  normal  sulphuric 
acid  V.S.,  using  phenolphthalein  T.S.  as  indicator,  shows  not  less  than  85  per  cent,  nor 
more  than  90  per  cent,  of  C^HeOa. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.09005  Gm.  of 
C3H6O3  or  lactic  anhydrides  calculated  as  C3H6O3.  Each  gramme  of  Lactic  Acid 
corresponds  to  not  less  than  9.44  mils  nor  more  than  10.0  mils  of  normal  potassium  hy- 
droxide V.S. 

U.  S.  P.  Preparation. — Syrupus  Calcii  Lactophosphatis. 

N.  F.  Preparations. — Elixir  Calcii  Lactophosphatis;  Elixir  Glycerophosphatum 
Compositum;  Elixir  Pepsini  et  Rennini  Compositum;  Emulsum  Olei  Morrhua1  cum 
Calcii  Lactophosphate. 

Uses. — Lactic  acid  is  chiefly  used  to  form  the  lactates,  which  are 
believed  to  be  more  easily  assimilated  than  most  salts.  It  is  rarely 
prescribed  alone,  but  may  be  given  in  doses  of  one-half  to  three 
fluidrachms  (2  to  12  mils),  largely  diluted. 


SACCHARUM  LACTIS.  U.  S.     Sugar  of  Milk 
[Sacch.   Lact. — Milk  Sugar    Lactose] 

Lactose  [C,2H22On  +  H20  =  360.19]  obtained  from  the  whey  of 
cow's  milk.    Preserve  it  in  tightly-closed  containers. 

Preparation. — Sugar  of  milk  is  prepared  by  the  addition  of  di- 
luted sulphuric  acid  to  the  whey  of  cow's  milk,  and  by  subsequent 
evaporation,  the  albuminous  matter  is  coagulated ;  this  is  filtered  out 
and  the  liquid  set  aside  to  crystallize.  Animal  charcoal  is  sometimes 
used  to  decolorize  the  solution. 

Official  Description. — Sugar  of  Milk  occurs  in  white,  hard,  crystalline  masses,  or  as 
a  white  powder,  producing  a  gritty  sensation  on  the  tongue.  It  is  permanent  in  the  air. 
It  readily  absorbs  odors. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  faintly  sweet  taste.  An  aqueous 
solution  of  Sugar  of  Milk  (1    in  20)  is  neutral  to  litmus  and  is  dextrorotatory. 

Solubility.-  One  Gm.  of  Sugar  of  Milk  dissolves  in  4.9  mils  of  water  at  25°  C.  (77° 
F.)  aiso  in  2.0  mils  of  boiling  water;  almost  insoluble  in  alcohol;  insoluble  in  chloroform 
or  ether. 

Testator  Identity. — The  specific  rotation  [a]„  of  Sugar  of  Milk,  determined  at  25°C. 
(77°  F.)  in  a  solution  in  distilled  water,  containing  in  100  mils  the  equivalent  of  10  Gm. 
and  using  a  200-mm.  tube,  u  from  +52.2°  to  +52.5°  (Bee  U.  S.  P.,  Test  No.  21,  Chapter 
LXII). 

Add  an  equal  volume  of  sodium  hydroxide  T.S.  to  5  mils  of  a  hot,  saturated,  aqueous 
solution  of  Sugar  of  Milk  and  gently  warm  the  mixture;  the    liquid  turns  yellow  and 

finally  brownish-red.  On  the  subsequent  addition  of  a  few  drops  of  cupnc  sulphate 
T.S.,  a  precipitate  of  cuprous  oxide  appears. 

Incinerate  about  1  Gm.  of  Sugar  of  Milk;  not  more  than  0.1  per  cent,  of  ash  remains. 

A  solution  of  .'{  Gm.  of  Sugar  of  Milk  in  10  mils  of  boiling  distilled  water  is  odorless, 
clear,  and  colorless  or  at  most  faintly  yellow. 
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Impurities  and  Tests  for  Impurities. — Dextrin. — Add  20  mils  of  alcohol  (70  per  cent, 
by  volume)  to  2  Gm.  of  Sugar  of  Milk  in  a  fine  powder,  shake  the  mixture  frequently 
during  half  an  hour  at  15°  C.  (59°  F.)  and  then  filter  it.  Ten  mils  of  the  filtrate  remains 
clear  after  admixture  with  an  equal  volume  of  dehydrated  alcohol. 

Sucrose  or  Glucose. — This  liquid,  upon  evaporation  on  a  water  bath,  leaves  not  more 
than  0.03  Gm.  of  residue. 

Heavy  Metals. — An  aqueous  solution  of  Sugar  of  Milk  (1  in  20)  does  not  respond  to 
the  Test  for  heavy  metals  (see  U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Starch. — On  boiling  about  1  Gm.  of  powdered  Sugar  of  Milk  with  50  mils  of  distilled 
water  and  cooling  the  solution,  no  blue  color  is  produced  upon  the  addition  of  one  drop 
of  iodine  T.S. 

U.  S.  P.  Preparations. — Ferri  Carbonas  Saccharatus;  Pulvis  Ipecacuanha?  et 
Opii;  Trituratio  Elaterini. 

N.  F.  Preparation. — Pepsinum  Saccharatum. 

Uses. — Sugar  of  milk  is  a  useful  diluent,  and  is  largely  used  in 
medicine  and  pharmacy.  The  hardness  of  the  crystals  has  been  used 
as  an  assistance  in  securing  thorough  admixture  of  the  ingredients 
in  compound  powders,  by  necessitating  prolonged  trituration. 


FEL  BOVIS.  U.S.     Oxgall 

The  fresh  bile  of  the  ox,  Bos  taurus  Linne  (Fam.  Bovidce). 

Oxgall  is  of  complex  chemical  composition,  the  most  important 
constituents  being  about  3  per  cent,  each  of  the  sodium  salts  of 
glycocholic  acid,  C26H4306N,  and  taurocholic  acid,  C26N4r,0-NS ;  it 
also  contains  the  bile-pigments  bilirubin  (C:i2H3fiORN4)  and  bUiver- 
din  (C32H3609N4),  also  lecithin,  cholestcrin,  and  other  minor  acids 
and  pigments. 

Official  Description. — A  brownish-green  or  dark  green,  somewhat  viscid  liquid.  When 
Oxgall  is  shaken  with  water  a  frothy  mixture  is  produced. 

Odor,  Taste,  and  Reaction. — Characteristic  odor,  and  disagreeable,  bitter  taste.  It 
is  neutral  or  faintly  alkaline  to  litmus. 

Specific  Gravity.— Specific  gravity:  1.015  to  1.025  at  25°  C.  (77°  F.). 

Tests  for  Identity. — A  mixture  of  2  drops  of  Oxgall  and  10  mils  of  water,  when  treated, 
first  with  a  drop  of  a  freshly  prepared  solution  of  1  part  of  sugar  in  4  parts  of  water, 
and  afterwards  with  sulphuric  acid,  cautiously  added,  until  the  precipitate  first  formea 
is  redissolved,  gradually  acquires  a  brownish-red  color,  changing  successively  to  car- 
mine, purple,  and  violet. 

U.  S.  P.  Preparation. — Extractum  Fellis  Bovis. 

Uses. — Oxgall  is  not  used  so  extensively  as  it  was  at  one  time.  It 
is  administered  with  the  intention  of  supplying  a  deficiency  of  bile 
in  the  intestines,  in  certain  indications.  A  powdered  extract  is  now 
official,  replacing  the  formerly  official  purified  oxgall.  Its  usefulness 
is  questionable.    The  dose  is  five  to  fifteen  grains  (0.32  to  1  Gm.). 


CETACEUM.  U.S.     Spermaceti 
[Cetac] 

A  concrete,  fatty  substance,  obtained  from  the  head  of  the  sperm 
whale,  Physeter  macroccphalus  Linne  (Fam.  Physeteridce) . 

Preparation. — Spermaceti  is  made  by  the  forcible  expression  of 
the  oleaginous  compound  found  in  the  head  of  the  sperm  whale  to 
separate  the  olein.    The  solid  fat  is  termed  cetin. 

Spermaceti  is  a  mixture  of  various  fats.  When  recrystallized  from 
alcohol,  cetin  is  obtained,  while  the  alcohol  on  evaporation  deposits  an 
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oil,  cetin  elain,  which  when  saponified  yields  cetin  elaic  acid,  an  acid 
resembling,  but  distinct  from,  oleic  acid.  The  cetin  which  crystallizes 
out  of  the  alcohol  is  essentially  cetyl  palmitate,  C16H33(C16H3102). 
There  are  small  amounts  of  fats  containing  stearic  acid,  C18H3602, 
myristic  acid,  C14H2S0,  and  lauro  stearic  acid,  C12H2402,  with  the 
alcohol  radicals  corresponding  to  these  acids. 

Official  Description. — Spermaceti  occurs  in  white,  somewhat  translucent,  slightly 
unctuous  masses,  with  a  scaly,  crystalline  fracture,  and  a  pearly  luster.  It  becomes 
yellowish  in  color  and  rancid  on  prolonged  exposure  to  air. 

Odor,  Taste,  and  Reaction. — A  very  faint  odor  and  a  bland,  mild  taste.  Its  alcoholic 
solution  is  neutral  or  not  more  than  slightly  acid  to  moistened  litmus  paper. 

Solubility. — It  is  insoluble  in  water  and  nearly  so  in  cold  alcohol;  soluble  in  boiling 
alcohol,  in  ether,  chloroform,  carbon  disulphide,  or  fixed  or  volatile  oils;  only  slightly 
soluble  in  cold  petroleum  benzin. 

Specific  Gravity. — 0.938  to  0.944  at  25°  C.  (77°  F.)  aa  determined  by  the  method 
given  under  Cera  Flava. 

Testsfor  Identity.— It  melts  between  42°  and  50°  C.  (107.6°  and  122°  F.). 

Impurities  and  Tests  for  Impurities. — Paraffin. — It  dissolves  completely  in  50  parts 
of  boiling  alcohol. 

Stearic  Acid. — Warm  a  mixture  of  about  1  Gm.  of  Spermaceti  and  10  mils  of  ammonia 
water  until  the  Spermaceti  is  melted,  then  shake  it  thoroughly  in  a  stoppered  vessel 
for  a  few  minutes,  cool  and  filter.  The  filtrate,  upon  supersaturation  with  hydrochloric 
acid,  may  become  turbid,  but  yields  no  precipitate. 

U.  S.  P.  Preparation. — Unguentum  Aquae  Rosae. 

Uses. — Spermaceti  is  one  of  the  solid  fatty  substances  employed  to 
give  consistency  to  cerates  and  ointments,  as  in  the  well-known 
ointment  of  rose  water. 


Official  Product  of  the  Class  Pisces 

OLEUM  MORRHU^E.  U.  S.    Cod  Liver  Oil 
[01.   Morrh.— Oleum  Jecoris  Aselli] 

A  fixed  oil  obtained  from  the  fresh  livers  of  Gadus  morrhua  Linne 
and  of  other  species  of  Gadus  (Fam.  Gadidce).  Preserve  it  in  a  cool 
place,  in  well-closed  containers,  which  have  been  thoroughly  dried 
before  filling. 

Preparation. — The  best  method  of  preparing  cod  liver  oil  is  to 
heat  the  livers  in  a  wooden  tank  by  means  of  low  pressure  steam. 
The  resulting  mass  is  carefully  drained — the  livers  themselves  con- 
taining, besides  oil,  a  considerable  portion  of  watery  fluid,  which 
passes  off  with  it  in  the  form  of  emulsion  and  separates  on  standing. 
In  the  case  of  the  finest  varieties,  the  oil,  which  is  made  only  in  the 
winter  months,  is  drawn  off  by  taps  from  the  bottom  of  the  cooking 
tank,  and  then  put  into  a  cooling  house  to  freeze.  The  solid  frozen 
mass  is  put  into  canvas  bags,  and  submitted,  w7hile  at  a  low  tempera- 
ture, to  severe  pressure,  whereby  the  pure  oil  is  expressed.  This 
constitutes  the  light  oil  of  commerce. 

Cod  liver  oil  consists  chiefly  of  olein.  Palmitin  and  stearin  are 
presenl  in  small  proportions;  minute  traces  of  iodine,  chlorine,  bro- 
mine, phosphorus,  and  sulphur  are  found,  but  these  are  not  in  suffi- 
cient quantity  to  have  any  medicinal  effect.  Recent  investigators 
assert  that  cod  liver  oil  owes  its  virtues  to  the  alkaloids  ascllinr  and 
morrh  nine,  associated  with  morrhuic.  formic,  butyric,  and  phosphoric 
acids.     I 'reparations  are  upon  the  market  containing  these  substances 
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and  free  from  any  of  the  oil  or  oily  constituents.  "Very  valuable 
results  have  been  claimed  for  these  preparations.  An  alcoholic  ex- 
tract, morrhuol,  made  by  shaking  cod  liver  oil  with  alcohol  and  con- 
centrating the  product,  is  reported  to  have  active  virtues. 

Official  Description. — Cod  Liver  Oil  is  a  pale  yellow,  thin,  oily  liquid. 

Odor,  Taste,  and  Reaction. — A  peculiar,  slightly  fishy,  but  not  rancid  odor,  and  a 
fishy  taste.     Slightly  acid  to  litmus. 

Solubility. — It  is  slightly  soluble  in  alcohol;  soluble  in  ether,  chloroform,  carbon 
disulphide,  or  ethyl  acetate. 

Specific  Gravity.— 0.918  to  0.922  at  25°  C.  (77°  F.). 

A  solution  of  1  drop  of  the  Oil  in  1  mil  of  chloroform  when  shaken  with  1  drop  of  sul- 
phuric acid  acquires  a  violet-red  tint,  gradually  changing  to  reddish-brown. 

Tests  for  Identity. — Allow  2  or  3  drops  of  fuming  nitric  acid  (specific  gravity  about 
1.44)  to  flow  alongside  of  10  or  15  drops  of  the  Oil  contained  in  a  watch  glass;  a  reddish 
or  purplish  color  is  produced  at  the  zone  of  contact.  On  stirring  the  mixture  with  a 
glass  rod,  this  color  becomes  bright  rose-red  (distinction  from  seal  oil,  which  shows  no 
change  in  color,  and  from  other  fish  oils,  which  become  blue). 

Impurities  and  Tests  for  Impurities. — Free  Fatty  Acids. — Cod  Liver  Oil  is  only  slightly 
acid  to  litmus  paper  which  has  been  previously  moistened  with  alcohol. 

Saponification  Value. — Not  less  than  180  nor  more  than  190  (see  U.  S.  P.,  Test  No. 
9,  Chapter  LXII). 

Iodine  Value.— Not  less  than  140  nor  more  than  180  (see  U.  S.  P.,  Test  No.  8.  Chap- 
ter LXII). 

U.  S.  P.  Preparation. — Emulsum  Olei  Morrhuae. 

N.  F.  Preparations. — Emulsum  Olei  Morrhuae  cum  Calcii  Lactophosphate ;  Emul- 
sum Olei  Morrhuae  cum  Calcii  Phosphate;  Emulsum  Olei  Morrhuae  cum  Malto; 
Emulsum  Olei  Morrhuae  cum  Hypophosphitibus ;  Emulsum  Olei  Morrhuae  cum 
Pruno  Virginiana;  Emulsum  Olei  Morrhuae  cum  Vitello. 

Uses. — Cod  liver  oil  is  used  as  a  nutrient  and  alterative  in  wasting 
diseases,  notably  phthisis.  Dose,  one  to  four  fluidrachms  (4  to  15 
mils). 

Official  Products  of  the  Class  Insecta 

CANTHARIS.  U.S.      Cantharides 
[Canthar. — Spanish  Flies    Russian  Flies] 

The  dried  beetles,  Cantharis  vesicatoria  (Linne)  De  Geer  (Fam. 
Meloidece,  Order  Coleoptera),  yielding  not  less  than  0.6  per  cent,  of 
cantharidin.  Preserve  Cantharides  in  tightly  closed  containers,  add- 
ing a  few  drops  of  chloroform  or  carbon  tetrachloride,  from  time  to 
time,  to  prevent  attack  by  insects. 

Cantharides  owe  their  blistering  properties  to  cantharidin. 
C10H12O4.  This  is  a  white  substance,  in  the  form  of  crystalline  scales. 
of  a  shining  micaceous  appearance,  inodorous,  tasteless,  almost  insolu- 
ble in  water  and  in  cold  alcohol,  but  soluble  in  acetone,  ether,  chloro- 
form, benzene,  formic  and  glacial  acetic  acids,  the  oils,  and  in  hot 
alcohol,  which  deposits  it  upon  cooling.  It  fuses  between  210°  and 
212°  C.  (410°  and  413.6°  F.),  is  volatilizable  by  heat  without  de- 
composition, and  its  vapor  condenses  in  acicular  crystals.  The  sub- 
liming point  of  isolated  cantharidin  is  100°  C.  (212°  F.),  or  Ihe 
temperature  of  boiling  water.  Cantharidin  is  believed  to  be  the 
anhydride  or  lactone  of  cantharidic  acid,  and  is  obtained  from  other 
beetles  than  the  C.  vesicatoria.  ('specially  the  myldbris  cichorii.  The 
latter  forms  definite  salts  with  bases.  These  may  be  obtained  In- 
heating  cantharidin  with  alkaline  solutions. 

An  assay  has  been  appended  to  the  U.  S.  P.  IX  text  to  indicate 
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the  cantharidin  content.  In  the  British  Pharmacopoeia,,  cantharidin, 
obtained  from  any  of  the  species  of  Cantharis  or  Mylabris,  has  re- 
placed the  drug,  and  all  British  preparations  are  made  directly  from 
cantharidin. 

Official  Description. — From  15  to  25  mm.  in  length,  5  to  8  mm.  in  breadth,  oblong, 
somewhat  compressed  above;  of  a  brilliant  green  or  bluish-green,  metallic  luster,  chang- 
ing in  different  parts,  especially  beneath,  to  a  golden-green;  head  triangular,  separated 
into  two  lateral  lobes  by  a  faint  median  line;  mandibles  stout  and  partly  concealed; 
antennae  filiform,  of  11  conical  joints,  the  upper  ones  being  black;  eyes  comparatively 
small;  prothorax  angulate;  legs  with  five  tarsal  joints;  wings  membranous  and  brown- 
ish; elytra  or  wing  sheaths  each  with  two  parallel  lines  and  finely  wrinkled. 

Cantharides  with  an  ammoniacal  odor  must  not  be  used. 

The  powder  is  grayish-brown,  with  shining  green  particles  and  a  number  of  long, 
pointed,  1-celled  hairs  0.5  mm.  in  length  and  0.02  mm.  in  width. 

Odor  and  Taste. — Odor  strong,  disagreeable;  taste  slight,  afterwards  acrid. 

Tests  for  Identity  and  Purity. — Cantharides  does  not  contain  more  than  10  per  cent, 
of  moisture. 

Cantharides  yields  not  more  than  9  per  cent,  of  ash. 

Assay. — Introduce  15  Gm.  of  Cantharides,  in  No.  40  powder,  into  a  stout  bottle  of 
not  less  than  250  mils  capacity,  add  150  mils  of  a  mixture  of  benzene,  two  volumes,  and 
purified  petroleum  benzin,  one  volume,  and  then  add  2  mils  of  hydrochloric  acid.  Stop- 
per the  bottle  tightly,  shake  it  well,  and  allow  it  to  stand  about  ten  hours.  Now  grad- 
ually warm  the  bottle  and  its  contents  to  about  40°  C.  (1043  F.)  and  maintain  it  at 
that  temperature  with  frequent  shaking  during  three  hours.  Cool  the  mixture,  decant 
or  filter  off  100  mils  of  the  clear  solution  and  evaporate  this  rapidly  in  a  tared  beaker 
or  wide-necked  flask  to  a  volume  of  about  5  mils.  Now  add  5  mils  of  chloroform 
to  the  residue  and  set  it  aside  in  a  moderately  warm  place.  When  the  solvent  has  all 
evaporated,  add  to  the  crystals  10  mils  of  a  mixture  of  equal  volumes  of  dehydrated 
alcohol  and  purified  petroleum  benzin,  which  has  previously  been  saturated  with  pure 
cantharidin,  allow  the  mixture  to  stand  during  fifteen  minutes  and  then  decant  the 
liquid  through  a  pellet  of  purified  cotton.  Wash  the  crystals  with  successive  portions 
of  a  saturated  solution  of  cantharidin,  similar  to  that  directed  above,  until  it  is  free 
from  fat  and  coloring  matter,  and  pass  the  washings  through  the  same  pellet  of  purified 
cotton.  Then  wash  the  cotton  with  a  very  small  quantity  of  warm  chloroform  to  dis- 
solve any  adhering  crystals,  collect  the  chloroform  in  the  tared  flask  or  beaker  contain- 
ing the  washed  crystals,  evaporate  the  solvent  with  the  aid  of  a  blast  of  air,  dry  the 
crystals  at  60°  C.  (140°  F.)  for  one-half  hour  and  weigh.  The  resulting  weight  will  be 
the  amount  of  cantharidin  obtained  from  ten  grammes  of  Cantharides. 

U.  S.  P.  Preparations. — Ceratum  Cantharidis;  Collodium  Cantharidatum ;  Em- 
plastrum  Cantharidis;  Tinctura  Cantharidis. 

Uses. — Cantharides  are  used  as  an  aphrodisiac  and  are  poisonous. 
When  applied  externally  they  produce  vesication.  Dose,  one-half 
grain  (0.03  Gm.). 

COCCUS.  U.S.      Cochineal 

The  dried  female  of  the  insect  Coccus  cacti  Linne  (Fam.  Coccidce), 
enclosing  the  young  larva?. 

Official  Description. — Somewhat  ovate  in  outline,  convex  alx>ve,  concave  beneath, 
from  3.5  to  5  mm.  in  length,  consisting  of  from  9  to  12  segments;  externally  grayish- 
purple  or  grayish;  in  the  shell-like,  somewhat  horny  abdomen  lie  numerous  larva?  less 
than  1  mm.  in  diameter;  the  mature  larvas  with  antenna  consisting  of  eight  joints,  3 
pairs  of  legs,  the  lower  having  from  G  to  S  segments,  and  a  characteristic  beak  or  rostrum 
composed  of  4  thread-like  parts  which  pair  off  into  two  coils. 

Cochineal  is  easily  pulverizable  and  yields  a  dark  red  powder. 

Odor  and  Taste. — Characteristic  odor  and  slightly  bitter  taste. 

Solubility. — When  masticated  it  colors  the  saliva  red,  due  to  the  coloring  principle, 
carminic  acid,  which  is  soluble  in  water,  alcohol,  or  alkalies  and  slightly  soluble  in  ether 
but  insoluble  in  fixed  or  volal  ilo  oils. 

Tests  for  Identity  and  Purity. — Alkalies  change  the  color  of  Solution!  of  Cochineal 
to  purple,  while  acids  change  it  to  reddish-yellow.  When  Cochineal  is  macerated  in 
water  no  insoluble  powder  separates. 

Cochineal  yields  not  more  than  0  per  cent,  of  ash. 

U.  S.  P.  Preparation. — Tinctura  Cardamorni  Com  posit  a. 

N.  F.  Preparations. — Liquor  Cocci;  Syrupus  Asan  Compositus;  Tinctura  Kino 
et  Opii  Composita. 


PRODUCTS  FROM  ANIMAL  SUBSTANCES  1469 

Cochineal  owes  its  red  color  to  carminic  acid  or  carmine-red, 
CnH^Og  +  2H20,  which  is  present  to  the  extent  of  8  to  10  per  cent. 
(see  page  1471).  This  substance  may  be  precipitated  by  most  metallic 
salts;  aluminum  hydroxide  forms  what  is  termed  a  lake.  It  is  very 
soluble  in  ammonia  water  and  advantage  is  taken  of  these  facts  in 
preparing  the  N.  F.  solution  of  cochineal  and  carmines.  It  contains 
mucilage,  fat,  inorganic  salts,  etc. 

Uses. — Its  only  use  in  pharmacy  is  to  impart  a  bright  red  color 
to  various  preparations,  like  compound  tincture  of  cardamom,  elixirs, 
dentifrices,  etc. 

CERA  FLAVA.  U.  S.     Yellow  Wax 
[Cer.  Flav. — Beeswax] 

A  product  obtained  by  melting  and  purifying  the  honey-comb  of 
the  bee,  Apis  mellifera  Linne  (Fam.  Apidce). 

Preparation. — Wax  is  now  known  to  be  a  peculiar  secretion  of 
bees.  Yellow  wax  is  obtained  on  the  large  scale  by  first  abstracting 
the  honey  from  the  combs  by  shaving  off  the  ends  of  the  cells,  drain- 
ing, and  then  placing  them  in  centrifugals.  The  honey  is  rapidly 
whirled  out,  water  is  added,  and  the  wax  is  thoroughly  and  quickly 
cleaned;  it  is  then  melted  and  strained  and  run  into  flat  dishes  or 
moulds  to  cool  and  harden. 

Beeswax  is  a  mixture  of  three  different  substances,  which  may  be 
separated  from  one  another  by  alcohol — viz. :  1,  myrocin,  insoluble  in 
boiling  alcohol,  and  consisting  chiefly  of  myricyl  palmitate,  C30H81 
(C16H3102),  which  is  a  compound  of  palmitic  acid,  ClrtH3202,  and 
myricyl  alcohol,  C30Hfi2O;  2,  cerin  or  cerotic  acid,  C27H3402  (former- 
ly called  cerin  when  obtained  only  in  an  impure  state),  which  is  dis- 
solved by  boiling  alcohol,  but  crystallizes  out  on  cooling ;  3,  cerolein, 
which  remains  dissolved  in  the  cold  alcoholic  liquid.  This  latter  is 
probably  a  .mixture  of  fatty  acids,  as  indicated  by  its  acid  reaction  to 
litmus  paper. 

Official  Description. — Yellow  Wax  is  a  yellow  to  gray- brown  solid. 

It  is  somewhat  brittle  when  cold,  and  when  broken  presents  a  dull,  granular,  not 
crystalline  fracture.     By  the  heat  of  the  hand,  it  becomes  plastic. 

Odor  and  Taste. — Agreeable,  honey-like  odor,  and  a  faint  characteristic  taste. 

Solubility. — Yellow  Wax  is  insoluble  in  water,  sparingly  soluble  in  cold  alcohol;  boil- 
ing alcohol  dissolves  the  cerotic  acid  and  a  portion  of  the  myrocin.  It  is  completely 
soluble  in  chloroform,  ether,  or  in  fixed  or  volatile  oils;  partly  soluble  in  cold  benzene 
or  carbon  disulphide.  and  completely  soluble  in  these  liquids  at  a  temperature  of  from 
25°  to  30°  C.  (77°-86°  F.). 

Specific  Gravity.— 0.950  to  0.960  at  25°  C. (77°  F.)  determined  as  follows: 

Melt  the  Wax  at  a  low  temperature  and  allow  it  to  fall  in  separated  drops  from  just 
above  the  surface  into  alcohol  that  has  been  warmed  to  from  45°  to  50°  C.  (118°— 122? 
F.).  Allow  the  globules  to  remain  in  the  alcohol  until  it  has  cooled  spontaneously  to 
room  temperature  (20°  to  25°  C.)  (68°-77°  P.),  then  remove  the  Wax  and  keep  it  at 
room  temperature  for  24  hours.  Prepare  a  mixture  of  4  volumes  of  alcohol  and  enough 
distilled  water  to  make  10  volumes  and  allow  it  to  stand  until  free  from  air  buhhlos. 
Moisten  the  globules  of  Wax  with  distilled  water,  by  means  of  a  brush,  and  place  them 
by  means  of  forceps  in  the  alcohol  solution  just  prepared  contained  in  a  beaker.  Then 
add  alcohol  or  air-free  distilled  water  as  required  to  the  mixture,  kept  at  25°  C.  (77°  F.), 
until  the  globules  of  Wax  float  or  rest  indifferently  in  the  liquid,  and  finally  detennixM 
the  specific  gravity  of  the  alcoholic  liquid.  The  figure  thus  obtained  is  the  specific 
gravity  of  the  Wax  examined. 

Tests  for  Identity.— It  melts  between  62°  and  65°  C.  (143.6°-149°  F.). 

Impurities  and  Tests  for  Impurities. — Fats  or  Fatty  Acids,  Jajnn  War.  or  Rosin. — 
Boil  1  Gm.  of  Yellow  Wax  for  half  an  hour  with  35  mils  of  an  aqueous  solution  of 
eodium  hydroxide  (1  in  7),  the  volume  being  preserved  by  the  occasional  addition  of 
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distilled  water;  the  Wax  separates  on  cooling  without  rendering  the  liquid  opaque,  and 
no  precipitate  is  produced  in  the  liquid  after  filtration  through  glass  wool  or  asbestos 
on  the  addition  of  hydrochloric  acid  in  excess. 

Soap. — Hydrochloric  acid  produces  no  precipitate  in  water  which  has  been  boiled 
with  a  portion  of  the  Wax. 

Acid  Value. — Warm  about  3  Gm.  of  Yellow  Wax,  accurately  weighed,  in  a  200-mil 
flask  with  25  mils  of  neutral  dehydrated  alcohol  until  melted,  then  add  1  mil  of  phenol- 
phthalein  T.S.  and  titrate  the  mixture  while  warm  with  half-normal  alcoholic  potas- 
sium hydroxide  V.S.  to  a  faint  pink  color.  This  figure  so  obtained  is  not  less  than  18 
nor  more  than  24. 

Ester  Value. — Now  add  25  mils  of  half-normal  alcoholic  potassium  hydroxide  V.S. 
and  50  mils  of  alcohol,  boil  the  mixture  for  two  hours  under  ,a  reflux  condenser  and 
titrate  the  excess  of  the  alkali  with  half-normal  hydrochloric  acid  V.S.  This  figure  so 
obtained  is  not  less  than  72  nor  more  than  77. 

U.  S.  P.  Preparations. — Ceratum  Cantharidis;  Ceratum  Resinae;  Emplastnira 
Resinae;  Linimentum  Terebinthinae  (from  Rosin  Cerate) ;  Unguentum  Picis  Liquids. 

N.  F.  Preparations. — Ceratum  Resinae  Compositum;  Emplastrum  Fuscum  Cam- 
phoratum;  Mulla  Creosoti  Salicylata;  Unguentum  Picis  Compositum;  Unguentum 
Resorcinolis  Compositum. 

Uses. — Its  use  is  chiefly  to  give  consistence  to  fatty  vehicles. 

CERA  ALBA.  U.  S.     White  Wax 
[Cer.  Alb.] 

Yellow  Wax,  bleached. 

Preparation. — The  color  of  yellow  wax  is  discharged  by  exposing 
it  with  an  extended  surface  to  the  combined  influence  of  air,  light, 
and  moisture.  The  process  of  bleaching  is  often  conducted  upon  a 
large  scale.  The  wax,  previously  melted,  is  made  to  fall  in  streams 
upon  a  revolving  cylinder  kept  constantly  wet,  upon  which  it  con- 
cretes, forming  thin  layers.  These,  having  been  removed,  are  spread 
upon  linen  cloths  stretched  on  frames,  and  exposed  to  the  air  and 
light,  care  being  taken  to  wet  and  occasionally  turn  them.  In  a  few 
days  they  are  partially  bleached ;  but  to  deprive  the  wax  completely 
of  color  it  is  necessary  to  repeat  the  whole  process  once,  if  not 
oftener.  When  sufficiently  white,  it  is  melted  and  cast  into  small 
circular  cakes. 

Official  Description. — White  Wax  is  a  yellowish-white  solid,  somewhat  translucent 
in  thin   layers;  it   is  free  from  rancidity. 

Odor  and  Taste. — Faint  characteristic  odor;  nearly  tasteless. 

Solubilitv. — See  Cera  Flara. 

Specific  Gravity. — 0.950  to  0.960  at  25°  C.  (77°  F.),  as  determined  by  the  method 
given  under  Crra  Flara. 

It  in.  Its  between  02°  and  65°  C.  (143.6°-149°  F.). 

Acid  Value. — Not  loss  than  17  nor  more  than  23. 

Ester  Value. — Not  loss  than  72  nor  more  than  79,  as  determined  by  the  method 
civon  under  Cera  Flava. 

Tests  for  Identity  and  Purity.— In  other  respects  White  Wax  has  the  characteristics 
of  Yellow  Wax  and  rosponds  to  the  tests  for  identity  and  purity  under  Cera  Flara. 

U.  S.  P.  Preparations. — Ceratum  Unguentum;  Unguentum  Aquae  Rosa. 
N.    F.    Preparations. — Ceratum    Camphorae;    Ceratum    Plumbi    Subacetatis; 
Petroxolinum  Spissum;  Unguentum  Camphorae. 

Uses. — Wax  is  used  in  pharmacy  principally  to  give  consistence  to 

cerates  and  ointments. 

ACIDUM   FORMICUM.   N.  F.      Formic   Acid 
[Acid.   Formic] 

An  aqueous  solution  containing  not  less  than  24  per  cent,  nor  more 
than  26  per  cent,  of  IICOOII  (46.02). 

Preparation. — It  occurs  free  in  ants,  especially  Formica  rufn, 
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from  which  its  name  is  derived,  also  in  other  insects  and  the  secretioD 
of  some  animals.  It  is  also  prepared  by  oxidizing  methyl  alcohol, 
by  the  direct  combination  of  CO  and  KOII  at  100°  C.  (212°  P.)  and 
by  other  chemical  processes.  Commercially  it  is  prepared  by  heat- 
ing together  50  parts  of  glycerin  and  50  parts  of  oxalic  acid  to 
105°  C.  (221°  P.),  cooling  to  50°  C.  (122°  P.),  again  adding  50 
parts  of  oxalic  acid  and  then  distilling  at  115°  C.  (239°  P.).  The 
reaction  is  as  follows : 

H2C204  +  C3H5(OH)3  =  C,HB(On)2COOII  -f  C02  +  11,0 

Oxalic  Acid  Glycerin  Glyceryl  Monoformate  Carbon       Water 

Dioxide 

Then  the  water  unites  with  the  ester  as  follows : 

C3H3(OH),COOH  +  H20  =  C3II,(OH)3  +  HCOOII 

Glyceryl  Water  Glycerin  Formic  Acid 

Monoformate 

Official  Description. — Formic  Acid  is  a  clear,  colorless  liquid. 

Odor  and  Reaction. — Strongly  acid  reaction  and  a  characteristic  pungent  odor. 

Specific  Gravity.— About  1.058  at  25°  C.   (77°  F.). 

Solubility. — It  is  miscible  with  water  or  alcohol. 

Tests  for  Identity. — Formic  Acid  is  volatilized  on  heating,  and  on  evaporating  20  mils 
to  dryness  on  a  water  bath,  not  more  than  0.002  Gm.  of  residue  remains. 

A  white  precipitate  of  mercurous  chloride  is  formed  on  warming  Formic  Acid  with 
mercuric  chloride  T.S. 

Impurities  and  Tests  for  Impurities. — Chloride. — When  Formic  Acid  is  diluted  with 
five  times  its  volume  of  distilled  water,  separate  portions  yield  no  precipitate  or  tur- 
bidity on  the  addition  of  silver  nitrate  T.S.  after  adding  nitric  acid, 

Sulphate. — or  barium  chloride  T.S., 

Oxalic  Acid. — or  calcium  chloride  T.S.  after  supersaturating  with  ammonia  water. 

Acorlein,  Allyl  Formate. — When  supersaturated  with  solution  of  sodium  hydroxide, 
Formic  Acid  develops  no  pungent  or  empyreumatic  odor. 

Acetic  Acid. — Heat  1  mil  of  Formic  Acid  on  a  water  bath  with  1.5  Gm.  of  yellow 
mercuric  oxide  and  10  mils  of  distilled  water  for  ten  minutes  and  filter  the  liquid;  the 
filtrate  does  not  show  an  acid  reaction. 

Sulphurous  Acid. — Add  1  drop  of  tenth-normal  iodine  V.S.  to  10  mils  of  Formic  Acid ; 
the  iodine  color  is  not  destroyed. 

Heavy  Metals. — Formic  Acid  does  not  respond  to  the  Test  for  heavy  metals  (see 
U.  S.  P.,  Test  No.  3,  Chapter  LXII). 

Assay. — Pour  about  5  mils  of  Formic  Acid  into  a  weighing  bottle,  stopper,  weigh 
accurately,  dilute  with  about  50  mils  of  distilled  water  and  titrate  with  normal  potas- 
sium hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator.  It  shows  not  less  than 
24  per  cent,  nor  more  than  26  per  cent,  of  HCOOH. 

Each  mil  of  normal  potassium  hydroxide  V.S.  used  corresponds  to  0.04602  Gm.  of 
HCOOH.  Each  gramme  of  Formic  Acid  corresponds  to  not  less  than  5.2  mils  nor  more 
than  5.65  mils  of  normal  potassium  hydroxide  T.S. 

N.  F.  Preparations. — Elixir  Formatum;  Elixir  Formatum  Compositum;  Spiritus 
Acidi  Formici. 

Uses. — It  was  introduced  into  the  N.  F.  chiefly  to  produce  the 
alkaline  formates  for  making  syrups  and  elixirs,  but  it  lias  been  used 
as  an  irritant  and  vesicant  when  applied  locally — and  virtually  as  a 
stimulant,  like  ammonia,  in  a  dose  of  five  minims  (0.3  mil). 


CARMINUM.   N.  F.     Carmine 
[Carmin.] 

The  aluminum  lake  of  the  coloring  principle  obtained  from  coch- 
ineal. Preserve  it  in  well-stoppered,  amber-colored  bottles,  protected 
from  light. 

Preparation. — It  is  prepared  from  cochineal  (see  Coccus,  page 
1468). 
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Official  Description. — It  occurs  in  irregular,  angular,  bright  red  fragments  or  as  a 
powder.     When  burned,  Carmine  emits  an  odor  resembling  that  of  burned  feathers. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. — Slightly  soluble  in  water  to  which  it  imparts  a  red  color;  freely  soluble 
in  ammonia  water  and  alkaline  liquids,  forming  a  dark  purplish-red  solution. 

Tests  for  Identity. — The  yield  of  ash  does  not  exceed  12  per  cent. 

Impurities  and  Tests  for  Impurities. — Tin,  Lead,  and  Soluble  Barium  Compounds. — 
Fuse  the  ash  of  1  Gm.  of  Carmine  with  1  Gm.  of  sodium  cyanide,  dissolve  the  fused 
mass  in  hydrochloric  acid  with  the  addition  of  a  few  drops  of  nitric  acid,  then  dilute 
it  with  distilled  water  to  30  mils  and  filter  the  solution.  Separate  portions  of  10  mils 
each  of  this  solution  yield  no  precipitate  with  hydrogen  sulphide  T.S.  or  with  sulphuric 
acid. 

Barium  Sulphate. — Fuse  the  ash  from  1  Gm.  of  Carmine  with  a  mixture  of  1  Gm.  of 
sodium  cyanide  and  1  Gm.  of  potassium  carbonate,  extract  the  fused  mass  with  boil- 
ing distilled  water,  filter,  wash  with  hot  distilled  water  and  dissolve  the  residue  in 
diluted  hydrochloric  acid;  this  solution  does  not  become  turbid  on  the  addition  of  a  few 
drops  of  sulphuric  acid. 

N.  F.  Preparations. — Liquor  Carmini;  Trochisci  Phenolphthaleinum. 

Uses. — It  is  used  exclusively  as  a  red  coloring  substance.  Often 
used  in  dental  preparations,  ointments,  and  in  making  cakes  and 
candies.  To  obtain  the  maximum  color  value  from  the  carmine,  it 
should  be  dissolved  in  a  small  amount  of  strong  ammonia  water  and 
the  solution  triturated  with  the  powder  to  be  colored,  or,  preferably, 
the  N.  F.  solution  may  be  used. 


LIQUOR  CARMINI.   N.  F.      Solution  of  Carmine 
[Liq.  Carmin.] 

Metric  Old  form 

Carmine 65  Qm.  2  oi.  av.    35  gr. 

Ammonia  Water 365  mils  11  fl.  oi.    326  min. 

Glycerin 365  mils  1 1  fl.  ox.    326  min. 

Water,  a  sufficient  quantity, 


To  make 1000  mils  2  pints 

Triturate  the  carmine  to  a  fine  powder,  gradually  add  the  ammonia 
water,  and  afterwards  the  glycerin,  with  constant  trituration.  Trans- 
fer the  mixture  to  a  porcelain  dish  and  heat  it  on  a  water  bath,  con- 
stantly stirring,  until  the  liquid  is  entirely  free  from  ammoniacal 
odor.  Then  cool  the  liquid  and  add  sufficient  water  to  make  the 
finished  product  measure  1000  mils  [old  form  2  pints]. 


LIQUOR  COCCI.   N.  F.     Cochineal  Color 
[Liq.  Cocci — Liquor  Coccineus,  N.F.  Ill] 

Metric  Old  form 

Cochineal,  in  No.  50  powder 65  Om.  2  oi.  av.    35  gr. 

Potassium  Carbonate 32  Gm.  1  oi.  av.    11  gr. 

Alum 32  Om.  1  or  av.     11  gr. 

Potassium  Bitartrate 65  Gm.  2  or  av.    35  gr. 

Olycerin 500  mils  16  fl.  or 

Alcohol 32  mils  1  fl.  or    12  min. 

Water,  a  sufficient  quantity, 


To  make 1 000  mils  2  pints 

Triturate  the  cochineal  intimately  with  the  potassium  carbonate, 
then  add  500  mils  [old  form  1  pint]  of  water,  followed  by  the  alum 
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and  potassium  bitartrate,  successively.  Heat  the  mixture  to  boiling 
in  a  capacious  vessel,  set  it  aside  to  cool,  then  add  the  glycerin  and 
alcohol  and  filter  the  mixture,  passing  enough  water  through  the 
filter  to  make  the  finished  product  measure  1000  mils  [old  form  2 
pints] . 


EXTRACTUM   CARNIS.   N.  F.      Extract  of   Beef 
[Ext.   Carnis — Beef  Extract] 

The  residue  obtained  from  fresh  beef  broth  by  evaporation  at  a 
low  temperature. 

Preparation. — The  solid  extract  of  beef,  which  is  recognized  by 
the  N.  F.,  usually  known  as  the  "Liebig  type,"  is  made  by  chopping 
fresh  lean  beef,  cooking  it  with  boiling  water,  straining,  cooling,  and 
separating  fat  and  gelatin  from  the  liquid.  Finally  this  aqueous  ex- 
tract is  evaporated  to  a  soft  mass  in  a  vacuum  apparatus.  The  yield 
from  beef  is  from  2  to  3  per  cent.,  one  ounce  of  the  extract  repre- 
senting about  two  pounds  of  beef.  Beef  extract  of  good  quality  con- 
tains the  important  nitrogenous  bases,  creatine,  creatinine,  xanthine, 
sarkine,  and  carnine,  and  the  N.  F.  provides  a  test  for  the  amount 
of  nitrogen  obtainable. 

Official  Description. — A  yellowish-brown  to  dark  brown,  pasty  mass. 

Odor,  Taste,  and  Reaction. — Agreeable  meat-like  odor  and  taste;  slightly  acid. 

Solubility. — Twenty-five  Gm.  of  Extract  of  Beef,  diluted  to  250  mils  with  distilled 
water,  yields  a  nearly  clear  solution,  free  from  sediment.  Separate  portions  of  this 
solution  respond  to  the  following  tests: 

Tests  for  Identity  and  Purity. — Nitrate. — Boil  10  mils  of  the  solution  for  one  minute 
with  1.5  Gm.  of  purified  animal  charcoal,  add  distilled  water  to  replace  that  lost  by 
evaporation  and  filter;  the  filtrate  produces  no  blue  coloration  when  one  drop  is  added 
to  three  drops  of  a  solution  of  diphenylamine  (1  in  100)  in  concentrated  sulphuric  acid. 

Distribute  10  mils  of  the  solution  over  dry  sand  or  asbestos  and  dry  to  constant 
weight  in  a  flat-bottomed  porcelain  dish  in  an  oven  at  a  temperature  of  105°  C.  (221° 
F.);  it  yields  a  residue  of  not  less  than  0.75  Gm.,  equivalent  to  75  per  cent,  of  solids 
in  the  original  extract. 

Sodium  Chloride. — Incinerate  the  residue  from  10  mils  of  the  solution  obtained  in 
the  preceding  test;  the  ash  does  not  exceed  30  per  cent,  of  the  residue,  nor  does  the 
sodium  chloride  in  the  ash  exceed  10  per  cent,  of  the  residue  when  determined  as 
directed  under  the  Assay  for  chlorides  (see  U.  S.  P.,  Test  No.  5,  Chapter.  LXII). 

To  100  mils  of  the  solution  contained  in  a  500-mil  Kjeldahl  flask,  add  5  Gm.  of  barium 
carbonate  and  100  mils  of  distilled  water  and,  using  a  connecting  bulb,  distil  100  mils 
into  10  mils  of  half-normal  hydrochloric  acid  V.S.  Titrate  the  excess  of  acid,  using 
cochineal  T.S.  as  indicator,  and  from  the  acid  consumed  by  the  distillate,  calculate 
the  percentage  of  nitrogen  as  ammonia.  This  does  not  exceed  0.35  per  cent,  of  the 
total  solids. 

Transfer  25  mils  of  the  solution  to  a  100-mil  Erlenmeyer  flask,  add  50  mils  of  alcohol 
and  shake  the  mixture  thoroughly.  When  the  precipitate  has  subsided,  filter,  collect 
the  precipitate  upon  a  9-cm.  counterpoised  filter,  wash  the  precipitate  three  times  with 
a  mixture  of  two  volumes  of  alcohol  and  one  volume  of  distilled  water  and  then  dry 
it  to  constant  weight  at  105°  C.  (221°  F.).  The  weight  of  this  precipitate  do.  s  not 
exceed  10  per  cent,  of  the  total  solids.  (Reserve  the  filtrate  and  washing  for  the  fol- 
lowing determination  of  nitrogen.) 

Nitrogen. — To  an  aliquot  portion  of  the  alcoholic  filtrate  from  the  preceding  test, 
corresponding  to  1  Gm.  of  the  alcohol  soluble  solids,  add  4  mils  of  sulphuric  acid  and 
evaporate  to  dryness  in  a  500-mil  Kjeldahl  flask.  Determine  the  nitrogen  by  the  Gun- 
ning-Kjeldahl  method.    The  amount  of  nitrogen  thus  found  is  not  less  than  O.OG  Gm. 

N.  F.  Preparations. — Vinum  Carnis;  Vinum  Carnis  ct  Fcrri. 

Uses. — It  is  a  stimulant,  but  has  little  nutritive  value.     Used  in 
the  N.  F.  wines  and  largely  as  a  food  and  tonic. 
93 
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LAC  VACCINUM.   N.  F.     Cow's  Milk 

The  fresh  milk  of  the  domestic  cow,  Bos  taurus  Linne  (Fam. 
Bovidce),  without  modification,  and  complying  with  the  legal  stand- 
ards of  the  State  or  community  in  which  it  is  sold. 

N.  F.  Preparation. — Lac  Fermentatum. 

Uses. — Milk  is  recognized  by  the  N.  F.  solely  for  the  preparation 
of  fermented  milk  (see  below).  Milk  is  marketed  and  sold  in 
most  states  under  rigid  regulations  concerning  the  health  of  the 
cows,  the  transportation  conditions  for  the  milk  and  the  contents 
of  fat  and  total  solids.  It  is  also  largely  sold  in  cans  as  condensed 
milk,  a  product  obtained  by  evaporating  whole  milk  or  partially 
skimmed  milk  in  vacuum  and  preserving  it  with  cane  sugar,  and  also 
as  evaporated  milk,  obtained  by  evaporating  whole  milk  without  add- 
ing sugar  and  preserving  it  by  sterilization.  Another  commercial 
form  is  known  as  desiccated  milk  or  milk  powder.  It  is  largely  used 
by  bakers  and  confectioners  and  in  the  manufacture  of  ice  cream. 
It  is  a  dry  powder,  which  readily  absorbs  moisture,  and  is  made  by 
forcing  either  skimmed  milk  or  the  whole  milk,  in  the  form  of  a 
spray,  into  a  closet  of  heated  air  and  collecting  the  dry  milk  particles 
against  a  screen  or  by  drying  the  milk  on  heated  cylinders  and  scrap- 
ing off  the  thin  film  of  milk  as  it  dries. 


LAC  FERMENTATUM.  N.  F.      Fermented   Milk 

[Lac.  Ferment. — Kumyss] 

Metric  Old  Form 

Cow's   Milk 1000  mils  2  pinta 

Compressed  Yeast 3  Gm.  45  gr. 

Sugar 35  dm.  1  oz.  av.  87>£  gr. 

Dissolve  the  sugar  in  the  milk,  contained  in  a  strong  bottle,  add 
the  veast,  close  the  bottle  securely  and  keep  it  at  a  temperature  be- 
tween 23°  and  32°  C.  (73.4°  and  89.6°  F.)  for  six  hours;  then  trans- 
fer it  to  a  cool  place,  preferably  a  refrigerator. 

Milk,  fermented  by  the  lactic  acid  bacillus,  lias  recently  had  a  large 
use,  due  to  the  researches  and  publications  of  Metschnikoff,  who 
claims  that  such  bacilli  prevent  putrefactive  changes  in  the  alimen- 
tary canal.  Fermented  milk  has  been  known  for  many  years.  Under 
the  name  Kefir  it  was  used  by  the  Turks  and  Tartars,  the  fermenta- 
tion being  started  by  lactic  acid  bacilli  and  yeast  cells.  It  has  also 
been  known  as  Knmi/ss  or  Koumifss,  originally  made  from  mare's 
milk.  Matzoon,  a  similar  preparation,  was  made  in  Armenia  from 
the  milk  of  buffaloes  and  goats,  and  other  names  have  been  applied 
in  other  countries  to  related  products. 

The  investigations  of  Metschnikoff  showed  that  the  most,  energetic 
lactic  acid  producing  bacilli  was  bacul/us  lactis  bulgaricus,  often 
called  Bulgarian  bacillus,  and  this  is  now  marketed  in  tablet  form  or 
in  vials  suitable  for  the  preparation  of  the  fermented  milk  or  for 
interna]  administration.  Various  strains  of  lactic  acid  bacilli  are 
used  to  prepare  milk  drinks  which  resemble  buttermilk. 

Uses.     Through  the  production  of  lactic  acid  it  tends  to  restrain 
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the  growth  of  putrefactive  organisms  in  the  lower  bowel,  and  is  used 
in  such  diseases  as  are  due  to  intestinal  fermentation. 


OVUM   GALLINACEUM.   N.  F.      Fresh   Egg 
[Ovum   dallin.J 

The  recently  laid  egg  of    the  hen,  Gallus  domesticus  Temminck 
(Fam.  Phasianidce) . 

N.  F.  Preparation. — Linimentum  Terebinthinse  Aceticum. 


OVI  ALBUMEN  RECENS.   N.  F.     Fresh  Egg  Albumen 
[Ovi  Album.] 

The  freshly  separated  liquid  white,  or  albumen,  of  recently  laid 
eggs  of  the  hen,  Gallus  domesticus  Temminck  (Fam.  Phasianidce) . 
It  is  composed  of  about  85  per  cent,  of  water,  the  remainder  being 
solid  matter,  chiefly  a  proteid  compound  with  minute  amounts  of 
fat,  sugar,  and  inorganic  salts.  It  is  precipitated  by  most  acids 
(phosphoric  and  acetic  being  exceptions)  and  coagulated  by  alcohol, 
heat,  tannin,  phenol,  camphor,  etc.  It  forms  precipitates  with  the 
salts  of  most  heavy  metals  and  is  therefore  a  valuable  antidote  in 
poisoning  by  mercury,  copper  and  other  salts.  It  is  used  officially 
chiefly  in  preparing  the  albuminates  and  peptonate  of  iron. 

N.  F.  Preparations. — Linimentum  Opii  Compositum;  Liquor  Ferri  Albuminati; 
Liquor  Ferri  Peptonati;  Liquor  Ferri  Peptonati  et  Mangani. 


OVI  VITELLUM  RECENS.   N.  F.     Fresh  Egg  Yolk 
[Ovi  Vitel.] 

The  freshly  separated  yolk  of  recently  laid  eggs  of  the  hen,  Gallus 
domesticus  Temminck  (Fam.  Phasianidce).  It  is  a  viscid,  yellowish 
liquid  and  consists  of  fatty  substances,  chiefly  olein  and  margarin, 
which  are  emulsified  by  a  proteid  called  vitellin.  It  also  contains 
inorganic  salts,  coloring  matter,  cholesterin  and  lecithin. 

N.  F.  Preparations. — Emulsum  Olei  Morrhua?  Cum  Vitello;  Glyceritum  Vitelli. 
Uses. — It  is  used  pharmaceutical^  as  an  emulsifying  agent. 

RENNINUM.   N.  F.      Rennin 

The  partially  purified  milk-curdling  enzyme  obtained  from  the 
glandular  layer  of  the  stomach  of  the  calf,  Bos  taunts  Linne  (  Fam. 
Bovidce),  and  capable  of  coagulating  not  less  than  25,000  times  its 
weight  of  fresh  milk.  Rennin  of  a  higher  coagulating  power  may  be 
brought  to  the  standard  by  admixture  with  sodium  chloride  and 
sugar  of  milk.  Rennin  deteriorates  rapidly  and  must  be  kept  in 
well-stoppered,  amber-colored  bottles,  and  stored  in  a  cool  place. 

Preparation. — It  is  usually  prepared  by  digesting  the  nincus  mem- 
brane of  calves'  stomachs  for  twenty-four  hours  in  a  one-half  per 
cent,  sodium  chloride  solution,  filtering,  then  adding  hydrochloric 
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acid  to  the  filtrate  to  make  one  per  cent,  acid,  again  filtering  and 
saturating  the  filtrate  with  sodium  chloride.  On  standing,  the 
enzyme  separates  as  a  white  flocculent  mass  and  is  carefully  dried. 

Official  Descriptfon. — Rennin  occurs  as  a  grayish-white  or  yellowish-white  powder, 
or  as  pale  yellow  grains  or  scales.     It  is  slightly  hygroscopic. 

Odor  and  Taste. — Characteristic  and  slightly  saline  taste  and  a  peculiar,  not  unpleas- 
ant odor. 

Solubility. — It  is  slowly  soluble  in  water  and  in  diluted  alcohol,  the  solutions  being 
more  or  less  opalescent. 

Tests  for  Identity. — When  mounted  in  water  or  diluted  alcohol  and  examined  micro- 
scopically, it  shows  no  cellular  structure,  and  no  blue  coloration  is  produced  on  the 
addition  of  iodine  T.S. 

Assay. — Mix  0.1  Gm.  of  Rennin  with  50  mils  of  distilled  water  by  stirring  (vigorous 
shaking  or  violent  agitation  of  this  liquid  must  be  avoided)  and  allow  the  liquid  to 
stand  for  exactly  fifteen  minutes.  Place  50  mils  of  cow's  milk  in  a  beaker  about  12  cm. 
in  height  and  5  cm.  in  width,  warm  rapidly  on  a  water  bath  to  43°  C.  (109.4°  F.),  add 
1  mil  of  the  Rennin  solution  and  stir  the  mixture  slowly  for  ten  seconds.  Maintain  the 
temperature  of  the  bath  at  43°C.  (109.4°  F.)  for  ten  minutes  after  the  addition  of  the 
Rennin  solution,  remove  the  beaker  from  the  bath  and  tip  it  to  an  angle  of  45  degrees. 
The  milk  must  have  lost  its  fluidity  to  the  extent  of  exhibiting  a  decidedly  convex 
surface.     An  additional  thirty  seconds  on  the  water  bath  produces  a  firm  curd. 

N.  F.  Preparation. — Elixir  Pepsini  et  Rennini  Compositum. 

Uses. — It  is  used  to  produce  a  curd  in  milk,  oftentimes  for  a 
food  called  junket,  also  as  a  digestant.  The  form  in  which  it  is 
usually  sold  is  called  "Essence  of  Pepsin"  (see  page  418)  or  as 
junket  tablets  or  a  preparation  called  liquid  rennet. 
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Where  are  protein  compounds  found?    (See  page  1438.) 

What  are  their  constituents? 

What  are  their  physical  properties? 

Mention  some  of  the  more  important  protein  substances. 

How  may  they  be  decomposed  and  what  is  the  resulting  product? 

What  are  ptomaines?    What  are  leucomaines?    What  arc  toxalbumins? 

From  what  classes  are  the  animal  products  which  are  of  interest  in  pharmacy 

derived? 
Lard— What  is  the  Latin  name?    What  is  its  source? 
How  is  it  prepared? 

What  is  the  process,  used  largely  in  France,  of  purifying  lard? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  specific  gravity,  and 

tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Alkalies;  chlorides;  free 

fatty  acids;  cottonseed  fats;  beef  stearin. 
Of  what  does  lard  consist? 
To  what  is  its  consistence  due? 
For  what  is  lard  used  in  pharmacy? 
What  is  lard  oil?    How  is  it  prepared? 
Henzoinated  lard — What  is  the  Latin  official  name'1 
How  is  it  prepared'.'     Wli.it  temperature  should  bo  used? 
If  the  weather  is  warm  what  addition  is  permitted? 
Does  the  method  of  adding  tincture  of  benzoin  to  lard  and  mixing  make  as  good  a 

product  as  the  official  method?     Why?     In  what  official  preparations  is  ben- 

toinated  lard  used? 
Wool  f.it    -What  is  the  Latin  title?    Give  definition.     What  is  :i  common  name? 
How  is  it  obtained?     What  is  "suint"?    Of  what  does  it  consist" 
("live  description,  odor,  taste,  chemical  reaction,  and  tests  for  identity  and  purity. 
For  what  is  it  used'' 

Hydrous  wool  fat     -What  is  its  Latin  title"     How  much  wa  tor  may  it  contain? 
Give  description,  odor,  chemical  reaction,  solubility,  and  tests  for  identity. 
FOI  what  is  it  used'.'    What  is  its  special  advantage? 
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Prepared  suet — What  is  the  Latin  official  name?  What  is  its  source  and  how  pre- 
pared? 

Give  description,  odor,  taste,  specific  gravity,  and  solubility.  Give  tests  for  iden- 
tity and  purity. 

For  what  is  it  used? 

Benzoinated  suet — How  is  it  prepared? 

What  are  its  advantages  over  prepared  suet. 

Gelatin — What  is  gelatin?  What  is  impure  gelatin  called?  How  is  it  obtained 
and  purified?  What  is  "shred  gelatin"?  "Powdered  gelatin"?  "Ground 
gelatin"? 

Give  description,  odor,  taste,  solubility,  and  tests  for  identity  and  purity.  What 
amount  of  sulphur  dioxide  is  permitted  in  gelatin  for  ordinary  use? 

How  much  is  permitted  for  making  capsules? 

For  what  is  it  used  in  pharmacy?    Give  the  official  preparation. 

What  is  pepsin,  and  whence  obtained? 

How  much  coagulated  egg  albumen  should  it  be  capable  of  digesting? 

Describe  Prof.  SchefTer's  process  for  making  it. 

How  is  purified  pepsin  or  scaly  pepsin  prepared?  What  is  granular  pepsin?  What 
is  "spongy  pepsin"  and  how  is  it  made?  What  is  insoluble  pepsin  and  what 
are  its  uses? 

Give  description,  odor,  taste,  specific  gravity,  and  solubility.  Give  tests  for 
identity. 

How  may  it  be  assayed?    Give  the  details. 

What  is  the  dose? 

Saccharated  pepsin — How  is  it  prepared?    How  much  pepsin  does  it  contain? 

Solution  of  pepsin — How  much  pepsin  does  it  represent?    Give  the  process. 

Antiseptic  solution  of  pepsin — What  are  the  constituents?  How  is  it  used  medic- 
inally? 

Aromatic  solution  of  pepsin — Name  the  constituents.  What  are  its  uses  and  the 
dose? 

Lime  juice  and  pepsin — How  is  it  prepared? 

Pancreatin — What  is  the  official  definition?    Of  what  does  it  consist? 

How  many  times  its  own  weight  of  starch  should  it  render  soluble  in  water? 

How  is  it  prepared? 

What  effect  does  it  have  upon  the  following:  starch;  proteins?  What  effect  do 
acids  have  upon  it? 

Give  description,  odor,  taste,  solubility,  and  tests  for  identity.    Describe  the  assay. 

For  what  is  it  used  in  medicine?    Give  the  dose. 

Solution  of  pancreatin — What  are  the  synonyms? 

How  is  it  prepared? 

Dried  suprarenals — What  is  the  Latin  title?  Give  the  synonyms.  What  is  its 
source? 

What  is  the  U.  S.  P.  standard?  How  may  it  be  prepared?  Name  the  active,  alka- 
loidal  principle  which   it  contains. 

Give  description,  odor,  solubility,  and  tests  for  identity.  For  what  is  it  used?  How 
may  it  be  assayed? 

Describe  adrenalin.    What  is  its  chemical  name?     How  is  it  prepared? 

How  is  adrenalin  used?     What  is  its  action? 

Dried  thyroids — Give  the  synonym. 

What  is  the  source  and  how  prepared? 

What  is  the  active  constituent  and  what  is  the  U.  S.  P.  standard? 

Describe  its  appearance  and  odor.    How  is  it  assayed? 

What  are  its  uses  and  the  dose? 

Desiccated  hypophysis — Give  the  Latin  title.    What  is  the  synonym? 

What  is  this  drug?    Describe  it. 

How  is  it  obtained? 

Give  its  uses  and  the  dose. 

Solution  of  hypophysis — Give  Latin  title  and  synonym. 

How  is  it  prepared?    What  is  the  U.  S.  P.  standard  and  how  is  this  determined? 

What  are  its  advantages  and  uses'.' 

Antitonic  serums — What  are  these  products  and  upon  what  principles  do  they 
depend  for  their  therapeutic  action'.' 

What  is  meant  by  "passive  immunity"?    By  "active  immunity"? 

Describe  the  three  forms  of  serum  which  are  official. 
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Antidiptheric  serum — What  is  its  synonym?  How  is  it  defined?  At  what  temper- 
ature and  under  what  conditions  should  it  be  preserved?  How  is  it  prepared 
and  standardized?  Describe  the  serum.  What  preservations  may  be  used? 
What  is  the  immunity  dose?    The  curative  dose? 

Purified  antidiphtheric  serum — What  are  its  synonyms?  What  is  this  substance? 
What  is  the  dose? 

Dried  antidiphtheric  serum — How  is  this  product  obtained?  What  precautions 
are  necessary  in  preserving  and  using  it?    Describe  the  product. 

Antitetanic  serum — What  is  the  synonym?  How  is  it  prepared?  What  are  its 
uses  and  dose? 

Purified  antitetanic  serum — What  are  the  synonyms?    How  is  it  prepared? 

Describe  the  product. 

Dried  antitetanic  serum — How  is  it  prepared?  What  precautions  are  necessary 
in  using  it? 

Name  the  unofficial  serums  and  the  use  of  each. 

Vaccine  virus — Give  the  Latin  title  and  synonyms.  What  is  this  substance?  How 
is  it  prepared?  How  should  it  be  preserved?  What  occurs  if  it  is  subjected 
to  heat,  even  body  temperature? 

What  are  bacterins?  Explain  the  principle  of  their  action.  What  are  "autoge- 
nous vaccines"? 

What  are  "stock  vaccines"?    What  are  "serobacterins"? 

Name  the  more  important  bacterins. 

What  is  tuberculin? 

Musk — What  is  the  Latin  official  name?  Give  the  synonyms.  How  is  it  officially 
described?    What  is  its  source? 

What  does  it  contain?  What  are  its  uses  and  the  dose?  What  is  its  official  prep- 
aration? 

Lactic  acid — How  much  absolute  acid  is  represented,  free  and  as  anhydrides? 
What  is  its  chemical  name? 

How  may  it  be  made? 

Give  description,  odor,  taste,  specific  gravity,  and  solubility.  Give  tests  for  iden- 
tity. 

How  may  the  following  impurities  be  detected? — viz.:  Chloride;  sulphate  sarco- 
lactic  acid;  heavy  metals;  sugars;  glycerin;  organic  impurities;  phosphoric, 
tartaric,  citric,  or  oxalic  acid.    For  what  is  it  used? 

Sugar  of  milk — What  is  the  Latin  name?    What  are  the  synonyms? 

How  is  it  prepared? 

Give  description,  odor,  taste,  specific  gravity,  and  solubility.  Give  tests  for  iden- 
tity. 

How  may  the  presence  of  dextrin,  sucrose,  glucose,  or  heavy  metals  be  detected? 

What  are  its  uses?    Why  is  it  specially  useful  in  pharmacy? 

Oxgall — What  is  the  Latin  official  name?  What  is  the  official  definition?  What 
are  its  constituents? 

Describe  appearance,  odor,  taste,  chemical  reaction,  specific  gravity,  and  test  for 
identity. 

For  what  is  it  used?    What  preparation  is  official? 

Spermaceti — What  is  the  Latin  official  name?    How  is  it  defined? 

Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  solubility,  test  for  identity,  and  presence 
of  paraffin  or  stearic  acid  as  an  impurity. 

How  is  it  made? 

What  is  its  com  posit  ion'.'     For  what  is  it  used? 

What  class  of  official  preparations  docs  it  enter'.' 

( 'ml  liver  oil — What  is  the  Latin  official  name?  What  is  its  synonym?  What  is 
its  sourer'.' 

How  is  it  \n-<t.  prepared? 

How  is  the  fight  oil  of  commerce  prepared0 

Wh.it  are  its  constituents?    Give  description  and  specific  gravity. 

Describe  odor,   taste,   chemical   reaction,   and  solubility.     Give   tests  for   identity. 
How   may   free   fatty   acids  be   detected'.'      What    is    its   saponification    and   iodine 

value? 

What  is  its  use  and  dose'.'     Name  its  official  preparation. 
Cantharidefl — What  is  the  Latin  name?     What  are  its  synonyms? 

Give  the  official  definition  and  description. 
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To  what  do  cantharides  owe  their  blistering  properties? 

Describe  the  physical  properties  of  cantharidin. 

What  is  cantharidin  believed  to  be  chemically? 

Does  this  acid  form  salts?    How  may  they  be  obtained? 

What  is  the  most  satisfactory  test  of  cantharidin? 

What  are  the  medicinal  properties  of  cantharides? 

Name  its  official  preparations. 

Cochineal— What  is  the  Latin  name?    What  is  its  definition  and  description? 

What  does  it  contain? 

To  what  does  it  owe  its  red  color? 

For  what  is  it  used? 

Yellow  wax — What  is  the  Latin  official  name?    What  is  its  source? 

What  is  wax?     How  is  it  obtained  commercially? 

What  are  the  constituents  of  beeswax? 

Which  of  these  is  soluble  in  alcohol? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  specific  gravity,  tests 
for  identity,  and  saponification  value. 

How  may  the  following  impurities  be  detected? — viz.:  Fats  or  fatty  acids;  Japan 
wax;  rosin;  soap.    What  are  its  uses? 

White  wax — What  is  the  Latin  title? 

How  is  white  wax  made?    What  is  its  specific  gravity? 

Describe  appearance,  odor,  taste,  and  tests  for  identity. 

What  is  its  principal  use  in  pharmacy? 

Formic  acid — What  is  the  strength  of  this  acid? 

How  may  it  be  prepared? 

Describe  the  acid — -What  impurities  arc  likely  to  be  present  and  how  detected? 

What  are  its  uses  and  the  dose? 

In  what  official  preparations  is  it  used? 

Carmine — What  is  this  substance  and  how  obtained? 

Describe  it  and  give  tests  for  identity  and  purity. 

What  are  its  solubilities?    For  what  is  it  used? 

Solution  of  carmine — How  is  it  made? 

Cochineal  color — How  is  this  solution  prepared? 

Extract  of  beef — What  is  the  Latin  title?  How  is  it  defined?  Describe  its  prep- 
aration. What  constituents  should  be  present?  Describe  its  appearance, 
odor,  taste,  reaction,  and  solubilities.  What  preparations  are  official?  What 
are  its  uses? 

Cow's  milk — What  is  the  Latin  title?    How  is  it  defined? 

Describe  the  various  forms  of  commercial  milk. 

Fermented  milk— What  is  the  Latin  title  and  synonym? 

How  is  it  prepared?    What  are  its  uses? 

What  is  kefir?    Matzoon?    Bulgarian  bacillus? 

How  are  these  substances  used? 

Fresh  egg — How  is  it  defined?    What  are  its  official  uses? 

Fresh  egg  albumen — What  is  the  Latin  title? 

How  is  it  defined?  What  are  its  characteristics  and  uses?  In  what  official  prep 
arations  is  it  used? 

Fresh  egg  yolk — What  is  the  Latin  title? 

How  is  it  defined?    What  are  its  constituents  and  uses? 

Ronnin — What  is  this  substance? 

What  standard  is  required?    How  is  it  obtained?    Describe  the  enzyme. 

How  may  it  be  assayed?    What  are  its  uses? 
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Class  Mammalia 

Acidum  Butyncum, 

C4H802 

Butyric  Acid 
Ambra  Grisea 

Ambergris 

Argenti    Lactas, 
Ag.C3H503+HaO 

Argonin 

Argyrol 


Sanguis 
Blood 


Butyrum 
Butter 


Cargentos 


Castoreum 
Castor 


Civetta 
Civet 


Corpus  Luteum 
(Desiccated) 


Collargolum 

Argentum  Crede 
Fibrin 


Haemoglobin 


Hsemogallol 

Haemoglobin,  (de- 
oxidized by  py- 
rogallol) 

Haemol 

Hyraceum 


Keratin 

Mammary  Substance 
Milk  Casein 
Neat's-foot  Oil 


Novargan 

Argenti  Proteinas 


Ovarian  Substanco 
Paraglobulin 

Parathyroid  Gland 
(Desiccated) 

Peptonoi 


Unofficial  Animal  Products  and  Derivatives 

A  colorless  liquid,  having  a  disagreeable  odor  and  a  rancid  taste.  Den- 
sity, 0.973 

A  morbid  excretion  from  the  intestines  of  Physeter  macrocephalus,  found 
floating  on  the  sea.  It  is  friable  when  cold,  of  a  gray  or  brown-gray 
color.     It  contains  85  per  cent,  of  ambrein,  etc.     Used  in  perfumery 

The  normal  silver  salt  of  lactic  acid.  An  astringent  antiseptic,  having  about 
j  twice  the  power  of  mercuric  chloride.  It  is  irritating  if  applied  in  sub- 
stance to  wounds.     Used  in  1  :  100  to  1  :  2000  solutions 

Silver-casein.  A  white  powder  containing  from  4  to  25  per  cent,  of  silver. 
Used  as  injection  in  2  to  5  per  cent,  solutions 

A  combination  of  silver  oxide  and  protein;  contains  from  20  to  25  per  cent, 
of  silver.  It  occurs  in  plates,  soluble  in  water;  astringent  and  bactericide, 
not  caustic.  Used  in  10  to  50  per  cent,  solution  in  cases  of  gonorrhea, 
conjunctivitis  and  in  affections  of  nose  and  throat. 

The  arterial  fluid  of  the  ox,  Bos  taurus.  It  is  of  a  red  color,  opaque,  and 
has  a  peculiar  odor.  It  contains  78  per  cent,  of  water,  8  per  cent,  of 
albumen,  5  per  cent,  of  fibrin,  etc.    The  red  color  is  due  to  haemoglobin 

From  the  milk  of  the  cow,  Bos  taurus.  Obtained  by  allowing  the  cream 
to  separate  from  the  milk,  collecting  and  churning.  .  A  soft,  yellow, 
neutral  substance,  of  a  pleasant,  sweet  odor  and  a  bland  taste.  It 
contains  30  per  cent,  of  olein,  and  about  68  per  cent,  of  palmitin  and 
stearin,  etc. 

A  preparation  of  silver  containing  enough  modified  casein  to  maintain  the 
silver  in  solution.  It  contains  about  50  per  cent,  silver.  Bactericide. 
Used  in  from  5  to  50  per  cent,  solutions 

From  the  preputial  follicles  of  both  the  male  and  female  animals  Castor 
Fiber.  The  follicles  occur  in  pairs,  are  pyriform,  of  a  brown  or  black- 
ish color,  a  peculiar  odor,  and  a  bitter,  acrid,  and  nauseous  taste.  It 
contains  a  volatile  oil,  and  from  15  to  40  per  cent,  of  a  bitterish,  resinous 
substance,  etc. 

An  odorous  substance  obtained  from  two  animals  of  the  genus  V'trerra 
which  inhabit  the  East  Indies.  It  is  semi-solid,  unctuous,  yellowish, 
becoming  brown  and  thicker  by  exposure  to  air;  of  a  very  strong,  peculiar 
odor  and  a  bitterish,  acrid,  and  nauseous  taste.  It  contains  volatile  oil, 
and  resinous  and  other  matters.     Used  in  perfumery 

Prepared  by  separating  the  yellow  granular  material  from  the  corpora  lutea 
from  cow's  ovaries  and  drying  it  at  a  low  temperature.  It  is  used  in 
controlling  the  symptoms  following  the  removal  of  the  ovaries  and  the 
nervous  disturbances  incidental  to  the  menopause.  Dose,  five  grains 
(0.32  Gm.) 

Colloidal  or  soluble  silver.     Dose,  one  to  two  grains  (0.065  to  0.13  Gm.) 

Obtained  when  blood  is  allowed  to  coagulate  or  is  whipped  with  a  bundle 
of  twigs.  It  is  at  first,  when  pure,  a  gelatinous  mass,  which  changes  to  a 
white,  tenacious  material,  consisting  of  minute  fibrils 

The  coloring  matter  of  the  red  blood  corpuscles  combined  with  iron. 
Used  as  a  substitute  for  iron  in  the  treatment  of  anaemia.  It  con- 
sists of  protein,  globulin,  and  hematin.  Dose,  one  and  one-half  grains 
(0.1  Gm.) 

A  combination  of  iron  with  the  haemoglobin  of  blood;  a  compound  which 
is  easily  assimilated.  In  the  form  of  an  insoluble  and  tasteless  red- 
brown  powder.  Given  in  doses  of  four  to  eight  grains  (0.25  to  0.5  Gm.) 
for  anaemia,  convalescence,  etc. 

A  blood  preparation  containing  iron 

The  product  of  Hyrax  capensis,  an  animal  of  Southern  Africa.  It  is  found 
on  the  rugged  sides  of  mountains,  and  is  supposed  to  be  the  excrement 
or  the  dried  urine  of  the  animal.  It  is  rather  hard,  tenacious,  of  a  blackish- 
brown  color,  and  ot  a  taste  and  smell  similar  to  those  of  castor 

The  organic  basis  of  horny  tissues,  hair,  nails,  feathers,  epithelium,  etc. 
It  has  been  used  for  coating  pills  so  as  to  enable  them  to  pass  through  the 
acid  juices  of  the  stomach  and  be  dissolved  in  the  alkaline  intestinal 
fluids,  but  has  been  largely  discredited 

The  mammary  gland  of  the  sheep,  cleaned,  dried,  and  powdered.  Us  din 
profuse  menstruation.      Dose,  two  to  five  grains  (0.13-0.32  Gm.) 

The  most  abundant  of  the  albuminoids  obtained  from  milk  by  the  addi- 
tion of  rennet 

Prepared  by  boiling  the  feet  of  cattle,  deprived  of  their  hoofs,  with  water, 
removing  the  oil  which  rises  to  the  surface,  and  allowing  it  to  remain 
for  some  time  in  warm  water.     Used  for  softening  leather 

An   organic   silver-albumin   compound    containing    10   per   cent,    of   diver, 

It  occurs  in  fine  yellow  powder,  soluble  in  water.     It  is  a  bactericide  and 

rritating  than  other  protein-silver  compounds.     Used  in  gonorrhea, 

ills  aa  an  abortive  in  the  first  stage.    Dose,  8  minims  (0.0  mil)  of  a 

15  per  cent,  solution 

The  entire  trash  <>v ariea  of  the  hog,  cleaned,  dried,  and  powdered 

Obtained  from  blood  aaram,  lymph,  chyle,  etc.  It  is  a  granular  substance, 
gradually  becoming  more  compact 

Tin'  exterior  parathyroids  ol  the  oz,  oleened,  dried,  and  powdered  I  ed 
in  gastric  tetany,   paralysis  agitaus,   and  chorea.     Dose,  one  truth  grain 

(0.000  Om  i 

The  produrt  of  the  action  of  gastric  and  pancreatic  juices,  or  of  pepsin 
alone,  upon  albuminoids  during  the  process  of  digestion 
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Unofficial  Animal  Products  and  Derivatives — Continued 


Pineal  Gland 
(Desiccated) 

Ptomaines 

Cadaveric  alka- 
loids 

Ptyalin 

Sodii  Choleas 
Sodium  Choleate 


Sophol 

Thymus  Gland 
(Desiccated) 


Urea  Carbamide, 

CO(NH2)a 
Sperm  Oil 


Whale  Oil 

Porpoise  Oil 

Seal  Oil 
Dugong  Oil 

Class  Pisces 

Eulachon  Oil 

Gaduol  (Morrhuol) 


Ichthyocolla 
Isinglass. 

U.  S.  P.  1890 
Menhaden  Oil 
Shark  Oil 

Skate  Oil 

Lipanin 

Class  Avti 
Ferratin 
Ferric  Acid 
Albuminate 
Ingluvin 


Lecithin, 

C44H20NPO9 
Distearin-Gly- 
cero  Phosphoric- 
Cholin  ester 

Protargol 


Vitellin 
Class  Insecta 
Cobweb 


Blatta 

Cockroach 

Red  Ant 

Class  Reptllla 

Crotalus 


Phynin 

Class  Annelida 

Hirudo 
Leech 
(Br.  1914) 


The  pineal  gland  of  normal  young  Cattle,  cleaned,  dried,  and  powdered. 
Dose,  one- tenth  grain  (0.006  dm.) 

Alkaloidal  substances  found  in  dead  bodies  or  decomposed  animal  matter, 
as  choline,  muscarine,  neurine,  gadimne,  tetanine,  dimethylamine,  tri- 
mtthylamine,  triethylamine,  putrescine,  cadaverine,  saprme,  neuridme, 
collidine,  hydrocollidme,  parvoline,  and  tyrotoxicon  (diabenzene) ,  etc. 

A  fermentative  substance  occurring  in  saliva,  and  having  the  power  of 
converting  starch  into  dextrin 

Prepared  by  evaporating  fresh  oxgall  to  one-half,  and  precipitating  the  slimy 
and  coloring  matters  with  an  equal  bulk  ol  alcohol,  treating  the  nitrate 
with  animal  charcoal,  distilling  off  the  alcohol,  and  washing  the  residue 
with  ether.  It  occurs  as  a  white,  sticky  mass,  having  a  penetrating  odor, 
and  a  peculiar,  sweetish,  afterwards  bitter  taste.     (See  Fel  Bovis) 

A  compound  of  silver  and  methylene-nucleinic  acid,  the  silver  being  in 
organic  or  masked  form.  A  bactericide  used  in  eye  affections.  Dose 
from  2  to  5  per  cent,  solutions 

Prepared  by  drying  the  thymus  gland  obtained  from  healthy  domestio 
animals.  It  is  used  much  like  the  thyroid  in  the  treatment  of  exophthal- 
mic goitre,  also  in  rickets,  marasmus,  and  related  diseases.  Dose,  two  to 
four  grains  (0.13-0.25  Gm.) 

A  hydragogue  diuretic.     Dose,  ten  grains  (0.65  Gm.)  every  six  hours 

From  the  cranial  cavities  of  Physeter  macrocephalus.     It  is  of  a  yellow  or 

brown-yellow  color.     Sp.  gr.  0.920.     On  cooling,  it  deposits  spermaceti 

and  stearin 
From   Balana   mysticelus.      It   has   a   peculiar   fishy  odor   and   unpleasant 

taste 
From  Delphinus  Phoccena.     Prepared  by  heating  the  belly-blubber  of  the 

porpoise.     It  is,  when  fresh,  of  a  pale  yellow  color 
From  Phoca  of  various  species 
From  Haticore  Duyony.     Habitat,  waters  of  Eastern  Australia.     This  oil 

is  generally  used  as  a  substitute  for  cod  liver  oil  in  Australia 

From  Thaleichthys  Pacificus,  a  small  fish  found  on  the  Pacific  coast.     This 

oil  has  been  proposed  as  a  substitute  for  cod  liver  oil 
Alcoholio  extract  of  cod  liver  oil.     Brownish-yellow,  oily  liquid  of  a  bitter, 

acrid  taste.     Used  like  cod  liver  oil,  prepared  in  wine  or  elixirs,  in  doses 

of  five  to  thirty  minims  (0.3  to  2  mils) 
The  swimming  bladder  of  Acipenser  Huso  Linn6,  and  of  other  species  of 

Acipenser  (order  Zituriones).     Used  in  making  isinglass  or  court  plaster 

From  Alosa  Menhaden.     Habitat,  Atlantic  Coast.     Used  in  dressing  leather 
From  the  liver  of  the  shark,  Squalis  Carcharias,  and  other  species.     It  is 

of  a  light  yellow  color,  and  has  an  acrid  taste.     Sp.  gr.  0.870  to  0.880 
From  the  liver  of  Raja  Batis.     Employed  largely  in  France  and  Belgium. 

It  is  of  a  bright  yellow  color.     Sp.  gr.  0.928 
A  mixture  of  100  parts  of  olive  oil  and  6  parts  of  oleic  acid.     Used  as  a 

substitute  for  cod  liver  oil.     Dose,  one  to  four  fluidrachms  (4  to  16  mils) 

A  reddish-brown,  odorless,  and  tasteless  powder,  insoluble  in  water,  but 

soluble  in  slightly  alkaline  solutions.     It  contains  about  7  per  cent,  of 

iron,  and  is  given  in  eight-grain  (0.5  Gm.)  doses 
From  the  gizzards  of   Gallus  Bankiva.     Prepared  by  a  process  similar  to 

that  employed  in  preparing  pepsin.     The  dried  and  powdered  gizzards 

are  often  used  as  digestives 
A  phosphated  substance,  prepared  from  the  yolk  of  egg,  nerve  tissue,  blood, 

and  bile       A  colorless,  crystalline  compound,  soluble  in  alcohol  and  ether. 

Used  as  a  nerve  tonic  in  doses  of  one  to  two  grains  (0.005  10  0.13  Gm.) 

A  silver  compound  with  albumin  containing  about  8  per  cent,  of  silver.  It 
is  a  yellow  powder,  soluble  in  water;  astringent  and  bactericide  like 
silver  nitrate  but  not  caustic.  Used  in  ^4  to  2  per  cent,  solutions  for 
wounds  and  gonorrhoea 

It  exists  in  the  yolk  of  eggs.    Closely  resembles  fibrin 

The  web  of  Teoeneria  domestica.  It  has  been  recommended  in  phthisis 
and  chronic  intermittents,  but  is  most  useful  in  controlling  hemorrhage 
by  simply  applying  it  to  the  bleeding  surfaces 

The  insect  Blatta  uricntalis,  about  one  inch  long,  oblong,  flat,  of  a  reddish- 
black  color,  odor  very  disagreeable.  It  contains  letid  oil,  extractive, 
antihydropin,  etc.     Used  as  a  diuretic 

The  insect  tor  mica  rufa.     It  contains  a  volatile  oil  and  formic  acid 

Prepared  from  the  venom  of  the  rattlesnake  (Crotalus  horridus).  While 
the  snake  is  under  chloroform  the  poison  contained  in  the  fang  is  pressed 
out  and  mixed  with  9  parts  of  glycerin.     Used  m  epilepsy 

From  the  glandular  secretion  and  dried  skin  ot  the  toad  (Bufo  tiridis  and 
B.  cinereus).     Similar  in  ts  effects  to  digitalis 

From  H  irudo  medicinal  is  and  Hirudo  qu  inquest  riot  a .  From  three  of  six  inches 
long,  smooth,  soft,  round,  ta[>oring  at  the  ends,  composed  of  about  one 
hundred  rings;  of  a  blackish-green  color.     Used  for  local  depletion 
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Condensed  Chart  of  U.  S.  P.  Animal  Substances  and  Derivatives 


Official  Name 


Part  used 


English  Name 


Official  Preparation 


Acidum  Lac- 
ticum 


Oleicum 


Stearicum 
Adeps 


Benzoinatus 


Larue 

Lanae  Hydro- 
sua 


Cantharis 
Cera  Alba 


Flava 


Cetaccum 
( boons 


l<i  I'."-.  1 1 

'  lelal  mum 

I  mum 
Hypophysis 
nooa 


Prepared  internal 
fat  from  the  ab- 
domen of  the 
hog 


Prepared     from 
lard  and  benzoin 


Purified  fat  of  the 
wool  of  aheep 

Purified  fat  of  the 
wool  of  sheep, 
containing  25  to 
80  per  cent,  of 
water 


Entire  beetle 


Yellow  wax, 
bleached 


Purified     honey- 
comb of  the  bee 


Concrete  fatty 
substance  from 
sperm  whale 

Dried  insect 


Fresh  bile  of  I  he  ox 
Hydrolysis  of 
animal  tissues 

Po  terior    lobe 
from  pituitary 
body  of  riittlo 


Lactic  Acid 


Oleic  Acid 


Stearic  Acid 
Lard 


Benzoinated 
Lard 


Wool  Fat 


Hydrous 
Wool  Fat 


Cantharides 
White  Wax 


Yellow  Wax 


Spermaceti 


( ioohineaJ 


Oxgall 

i  .1  lit  in 

Glycerin 
I  >•   located  I  fy» 
pophysis 


Li.  S.  Prep. — Syrupus  Calcii  Lactopho*- 
phatis.  N.  F.  Prep. — Elixir  Calcii 
Lactophosphatis,  Elixir  Olycerophos- 
phatum  Compositum,  Elixir  Pepsini  et 
Hennini  Compositum,  Emulsum  Olei 
Morrhuae  cum  Calcii    Lactophosphate 

U.  S.  Prep. — Oleatum  Hydrargyri.  A'.  F. 
Prep. — Oleatum  Aconitinae,  Oleatum 
Atropines,  Oleatum  Cocainse,  Oleatum 
i^uininse,  Oleatum  Veratrinae,  Petroxo- 
linum Creosoti,  Petroxolinum  Guaiacolia, 
Petroxolinum  Hydrargyri, Petroxolinum 
lodi,  Petroxolinum  Iodofornii,  Petroxo- 
linum Liquidum,  Petroxolinum  Spisaum, 
Petroxolinum  Sulphuratum 

V.  8.  Prep. — Suppo'sitoria  Glycerini. 
N.  F.  Prep. — Linimentum  Saponato- 
Camphoratum 

U.  S.  Prep. — Adeps  Benzoinatus,  Cera- 
tum  Resinse,  Emplastruml'lumbi,  Lini- 
mentum Terebinthinae,  Unguentum  Hy- 
drargyri Nitratis,  Unguentum  Picis 
Liquids.  N.  F.  Prep. — Unguentum 
Camphorae,  Unguentum  Picis  Composi- 
tum, Unguentum  Sulphuris  Compositum 

U.  S.  Prep. — Ceratum,  Ceratum  Can- 
tharidis,  Unguentum, Unguentum  Bella- 
donnas, Unguentum  Chrysarobini,  Un- 
guentum Hydrargyri,  Unguentum  lodi, 
Lnguentum  Iodoformi,  Unguentum  St  ra- 
monii,  Unguentum  Sulphuris,  Unguen- 
tum Zinci  Oxidi.  Ar.  F.  Prep. — Cera- 
tum Camphorae,  Mulla  Hydrargyri, 
Chloridi  Corrosivi,  Mulla  Acidi  Salicy- 
lici,  MullaZinci,  Pasta  Zinci  Sulphurata, 
Unguentum  Plumbi  Iodidi,  Unguentum 
Potassii  Iodidi,  Unguentum  Sulphuris 
Alkalinum,  Unguentum  Yeratrinas 

N.  F.  Prep. — Ceratum  Plumbi  Subace- 
tatis,  Unguentum  Resorcinolis  Com- 
positum 

U.  S.  Prep. — Unguentum  Belladonnas, 
Unguentum  Hydrargyri  Ainmoniati, 
lnguentum  Hydrargyri  Oxidi  Flavi, 
Unguentum  Btramonil.  N.  F.  Prep. — 
Inunctum  Mini  lie. lis,  Inunctum  Men- 
tholis  Compositum,  Petroxolinum  Hy- 
drargyri, Unguentum  Hydrargyri  Oxidi 
Rubri 

U.  S.  Prep. — Ceratum  Cantharidis,  Col- 
lodium  Cantharidatum,  Emplastrum 
Cantharidis,  Tinctura  Cantharidis 

U.  £>.  Prep. — Ceratum,  Unguentum,  Un- 
guentum Aqua  Rosse.  N.  F.  Prep. — 
Ceratum  Camphorae,  Ceratum  Plumbi 
Subacetatia,  IViroxolinum  Spissum,  Un- 
guent vim  Cain])horas 

U.  S.  Prep  (  Via t  urn  Cantharidis,  Cera- 
tum Kesina\  ESmplastrum  Etesuue,  Lini- 
mentum Terebin  thins,  Unguentum 
Picis  Liquids;.    N.  F.  Prep. — Ceratum 

Rcsinic  Compositum,  Emplastruni   I  US 

euui  Camphoratum,  Mulla  Creoeoti 
Balioylata,  Unguentum  Picis  Coniposi- 
luiu,    Unguentum    Resoroinolia   Com- 

posit  um 
U.  S.  Prep. — Unguentum  Aquae  Rosas 


U.  S.  Prep. — Tinctura  Cardamom]  C"in- 
posita,    Liquor    Cocci,    Syrupus   Asari 
Compositus,    Tinctura    Kino    et    Opii 
( lomposita 
U.  At.  Prep. — Extractum  Fellis  Bovis 
U.  S.  Prep. — Gelatiiium  ( llycerinatum 

l'ni>. — Bee  page  i - 17 

U.  8.  Prep. — Liquor  Hypophysis 
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Condensed  Chart  of  U.  S.  P.  Animal  Substances  and  Derlvatfves — Continued 


Official  Name 


Mel 


Moschus 
Oleum  Morrhuae 


Pancreatinum 
Pepsinum 


Saccharum 
Lactis 


Serura  Antidiph- 
thericum 


Purificatuni 


Siccum 

Serum  Antite- 
tanicum 

Purificatum 

Siccum 

Sevum  Praepa- 

ratum 


Suprarenalum 

Siccum 
Thyroideum 

Siccum 
Virus  Vaccinicum 


Part  used 


Saccharine  secre- 
tion from  honey- 
comb 
Dried  secretion 
Fixed  oil  from 
fresh  livers  of 
the  cod 


Enzymes  from 

pancreas 
Ferment  from 

fresh  stomach  of 

the  hog 


Serum  from 
immunized  blood 
of  horse 

Solution  of  glob- 
ulins from  blood 
of  immunized 
horse 

Dried  serum  from 
blood  of  immun- 
ized horse 

Serum  from  blood 
of  immunized 
horse 

See  above 

See  above 

Purified  internal 
fat  from  the 
abdomen  of  the 
sheep 

Dried  suprarenal 
glands  of  animals 

Thyroid  glands  of 
animals 

Prepared  pustules 
of  vaccinia 


English  Name 


Officiul  Preparation 


tloney 


Musk 

Cod  Liver  Oil 


Pancreatin 
Pepsin 


Sugar  of  Milk 


Antidiphtheric 
Seruni 


Purified  Anti- 
diphtheric 
Serum 

Dried  Antidiph- 
theric tJerum 

Antitetanic 
Serum 

Purified  Antite- 
tanic fJerum 

Dried  Antite- 
tanic Serum 

Prepared  Suet 


Dried  Supra- 

renals 
Dried  Thyroids 

Vaccine  Virus 


U.  8.  Prep. — Mel  Depuratum 

U.  S.  Prep. — Tinctura   Mi 

V.  8.  Prep. — Enwlmnn  Olei  Morrhua; 
A  .  F.  Prep. — Emulsum  Olei  Morrhuae 
cum  Calcii  Laetophosphate,  Emulsum 
Olei  Morrhuae  cum  Calcii  Phosphate, 
Emulsum  Olei  Morrhua.-  cum  Malto, 
Emulsum  Ulei  Morrhua;  cum  llvpo- 
phosphitibua,  Emulsum  Old  Morrhuae 
cum  Pruno  Virginiana,  Emulsum  Olei 
Morrhuse  cum  \  itello 

A".  F.  Pre  p. — Liquor  Pancreatini,  Pulvia 
Pancreatini  ( Ion .;<■ 

N.  F.  Prep. — Elixir  Cinchona;  Alkaloido- 
rum  Ferri  et  Pepsini,  Elixir  Pep.-ini, 
Elixir  Pepsini,  Bismutlii  et  Strvchnime, 
Elixir  Pepsini  et  Bismuthi,  Elixir  Pep- 
sini et  Ferri,  Elixir  Pepsini  et  Rennini 
Compositum,  Glyceritum  Pepsini, 
Liquor  Ferri  Peptonati,  Liquor  Ferri 
Peptonati  et  Mangani,  Liquor  Pepsini, 
Liquor  Pepsini  Antiscptieus,  Liquor 
Pepsini  Aromaticus,  Pepsinum  Saccha- 
ratum,  tjuccus  Citri  et  Pepsini,  Vinum 
Pepsini 

U.  S.  Prep. — Ferri  Carbonas  Saechara- 
tus,  Pulvis  Ipecacuanhae  et  Opii,  Trit- 
uratio  Elaterini  A'.  F.  Prep. — Pep- 
sinum Saccharatum 


U.  S.  Prep. — Ungucntum  Hydrargyri. 
N.  F.  Prep. — Ceratun)  Resinae  Composi- 
tum, Serum  Benzoinatum,  L'nguentum 
Fuscum 


Condensed  Chart  of  N. 

F.  Animal  Substances  and  their  Products 

Acidum  Form- 

Formic  Acid 

.V.    F.    Prep. — Elixir    Formatum,    Elixir 

lcum 

Formatum  Compositum,  t-piritus  Acid] 
Formici 

Extractum 

Residue  from  fresh 

Extract  of  Beef 

N.     F.     Prep. — \inum     Carnis,     Mourn 

Carnis 

beef  broth 

Carnis  et   Fl  rri 

Lac  Vaccinum 

Fresh  milk 

Cow's' Milk 

N.   F.   Prep. — Lao   1  i  rim  ntatum 

Ovi  Albumen 

Separated  liquid. 

Fresh  Egg 

If.  F.  Prep. — Lanimentum  <  >pii  C'nmpnsi- 

Recens 

white  portion  of 

Albumen 

tum,    Liquor    1  erri   Alhumiriati.   Liquor 

eggs 

Fern  Peptonati,  Liquor  Fern  Peptonati 

et    Mangani 

Vitellum 

Separated  Yolk 

Fresh  Egg  Yolk 

N.    F.    Prep. — Emulsum    Olei    Morrhua) 

Recens 

cum  \  itello,  Glycerittim  \  itclli 

Ovum  Gallina- 

Whole  egg 

Fresh  Egg 

.V.   F.   Prep. — l.inimentum  TerehinthinsB 

ceum 

Aceticum 

Renninum 

Milk-curdling  en- 

Rennin 

N.    P.    Prep. — Elixir  Pepsini  et  Rennini 

zyme  from  glan- 

Compositum 

dular    layer    of 

stomach  of  calf 

CHAPTEE    LXII 
PHARMACEUTICAL  TESTING 

A  knowledge  of  the  methods  of  using  tests  with  the  view  of  iden- 
tifying or  ascertaining  the  amount  of  impurities  in  articles  of  the 
materia  inedica,  is  now  demanded  of  the  pharmacist.  The  profes- 
sional chemist  can  no  longer  claim  the  exclusive  right  to  handle  the 
test  tube  and  the  burette,  for  the  principles  of  analysis,  so  far  as  they 
relate  to  medicinal  chemicals,  must  be  understood  by  the  practical 
pharmacist.  It  is  not  within  the  scope  of  this  work  to  enter  into  the 
minute  details  of  the  application  of  each  test,  the  many  excellent 
works  on  analysis  which  have  been  issued  within  the  last  few  years 
fully  supplying  all  needs  in  this  direction. 

The  introduction  of  many  new  tests  into  the  last  Pharmacopoeia, 
however,  requiring  the  use  of  various  reagents  and  test  solutions, 
necessitates  a  brief  review  of  the  methods  employed  in  analysis,  with 
some  definitions  of  common  terms. 

Synthesis  and  Pharmacy  treat  of  the  creation  or  preparation  of 
compounds  by  building  them  up  from  their  constituents.  Thus,  by 
heating  together  iodine  and  sulphur,  the  compound,  sulphur  iodide, 
is  made. 

Analysis  is  the  opposite  operation.  It  treats  of  the  decomposition 
of  the  compound  by  separating  its  constituents.  If  sulphur  iodide  be 
boiled  with  water,  the  iodine  will  be  volatilized  and  may  be  collected, 
while  the  sulphur  remains  with  the  water,  and  thus  the  compound 
is  decomposed  and  its  constituents  are  separated. 

The  principles  of  analysis  are  based  upon  the  application  of  one 
chemical  substance,  of  known  properties  and  composition,  to  another, 
which  results  in  some  change  in  the  color,  form,  or  state  of  aggrega- 
tion of  one  or  both  substances,  and  which  is  intended  to  lead  to  the 
Identification  of  the  substance  examined,  or  to  the  determination  of 
its  quantity. 

Analytical  methods  require  the  use  of  reagents,  test  solutions,  or 
volumetric  solutions.  These  may  be  defined  as  substances  employed 
in  producing  the  phenomena  above  described,  or  the  reactions  upon 
which  the  value  of  the  analysis  is  based.  A  list  of  official  reagents 
and  test  solutions  is  given  on  the  following  pages. 

Two  kinds  of  analysis,  depending  upon  the  extent  of  the  examina- 
tion, are  in  use  :  l.  Qualitative.     2.  Quantitative. 

In  qualitative  analysis,  the  aim  is  merely  the  identify  or  tin1 quality 
of  the  objects  sought  for.  in  the  substance  examined. 

In  quantitative  analysis,  not  only  nuist   the  substance  sought  for  be 

identified,  bul  the  quantity  which  is  present  must  also  be  ascertained. 
Two  methods  of  quantitative  analysis  are  in  use,  known  as  Gravi- 
metric and  Volumetric. 
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In  gravimetric  quantitative  analysis,  as  its  name  indicates,  the  quan- 
tities of  the  constituents  are  isolated  and  weighed,  either  separately  oi 
in  combination. 

In  volumetric  quantitative  analysis,  the  constituents  are  determined, 
either  Wholly  or  in  part,  in  volume  or  measure,  by  dissolving  a  given 
weight  of  a  pure  salt  or  body  in  a  definite  volume  of  water  or  other 
liquid,  thus  forming  a  standard  or  normal  solution,  and  using  an  accu- 
rately measured  quantity  of  such  a  solution  to  produce  a  given  effect 
upon  the  substance  which  is  being  tested.  The  advantages  of  the 
volumetric  method  consist  in  the  ease  and  rapidity  with  which  the 
operations  may  be  effected,  because  liquids  can  be  measured  more 
rapidly  than  they  can  be  weighed. 

It  is  obvious  that  volumetric  analysis  can  be  used  only  where  some 
distinctly  visible  phenomenon  occurs  in  the  liquid,  which  enables  the 
operator  to  determine  accurately  a  point  when  the  reaction  is  com- 
pleted. 

In  volumetric  analysis,  accurately  made  solutions  of  definite 
strength  are  employed.  In  the  Pharmacopoeia  these  are  termed 
test  solutions  and  volumetric  solutions.  In  general  practice  the 
term  normal  solution  is  used,  but,  unfortunately,  it  is  applied  to 
several  kinds  of  volumetric  solutions,  which  may  be  defined  as 
follows  : 

1.  A  normal  solution  is  primarily  and  legitimately  one  which  con- 
tains the  molecular  weight  of  a  univalent  substance,  ex  i  iressed  in  grammes, 
dissolved  in  a  sufficient  amount  of  pure  water  to  make  exactly  1000 
mils  or  one  liter.  Thus  the  molecular  weight  of  sodium  hydroxide  is 
40.01,  and  hence  normal  solution  of  sodium  hydroxide  contains  40.01 
grammes  of  sodium  hydroxide  in  1000  mils,  or  1  liter,  of  the  solution. 
When  the  substance  is  bivalent,  the  normal  solution  contains  one-Juilj 
of  the  molecular  weight,  expressed  in  grammes,  in  each  liter,  as  in  the 
normal  volumetric  solution  of  sulphuric  acid.  The  molecular  weight  of 
sulphuric  acid  is  98.09,  and  the  normal  solution  is  made  by  dissolving 
49.045  grammes  of  the  acid  in  sufficient  distilled  water  to  make  1000 
mils.  In  the  same  manner,  if  the  substance  is  Irivalent,  a  normal  solu- 
tion would  contain  in  1000  mils  a  weight,  in  grammes,  equivalent  to 
one-third  of  its  molecular  weight :  if  quadrivalent,  one-fourth  its  molec- 
ular weight;  if  sexivalcnt,  one-sixth,  etc.  For  greater  accuracy  or 
convenience,  solutions  either  stronger  or  weaker  than  normal  .solid ions 
are  frequently  used  ;  for  example,  among  the  official  volumetric  solu- 
tions will  be  found,  besides  the  normal  solution,  expressed  as  j  , 
double-normal  (-XN),  half-normal  (-g-)>  tenth-normal  (  j,,  ),  fiftieth- 
normal  (-|-),  and  hundredth-normal  (,*,);  they  being  equivalent, 
respectively,  to  twice,  \,  Jff,  Jn,  and  T^  the  strength  of  the  normal 
solution.  Solutions  of  this  kind  are  employed  in  determining  the 
strength  and  purity  of  many  substances. 

2.  The  term  normal  solution  is,  unfortunately,  applied  also  to  a 
liquid  of  wdiich  a  given  volume  (100  mils)  corresponds  with,  or  ex- 
actly saturates,  a  given  weight  |  l  Gm.  I  of  only  one  substance.     These 

test  liquids  are  used  for  technical  purposes,  and  are  of  use  only  when 
employed  for  the  single  object  tor  which  they  were  designed.  Thej 
are  intended  to  indicate  the  percentage  of  the  pure  substance  on- 
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tained  in  the  product  examined.  They  are  often  employed  by  manu- 
facturing chemists. 

3.  Still  another  kind  of  normal  solution  has  its  strength  based  on 
a  special  reaction  which  takes  place  when  the  solution  is  used  for  the 
purpose  for  which  it  was  intended,  the  molecular  weight  or  saturating 
power  having  no  relation  to  its  strength.1  Normal  solution  of  potas- 
sium permanganate  is  sometimes  made  in  this  way,  based  on  the 
amount  of  oxygen  that  it  can  transfer  to  the  substance  under  exami- 
nation. 

Proximate  analysis  is  a  term  applied  to  the  examination  of  organic 
substances  with  a  view  of  isolating  or  determining  the  proximate 
principles  present,  as  the  proximate  analysis  of  cinchona  bark  in 
proving  the  presence  or  quantity  of  the  quinine,  cinchonine,  kinic 
acid,  etc. 

Ultimate  analysis  is  a  term  applied  to  the  examination  of  organic 
substances  to  determine  their  ultimate  elements,  as  in  an  analysis  of 
quinine  to  prove  the  number  of  atoms  of  carbon,  hydrogen,  oxygen, 
and  nitrogen  in  it. 

Proximate  and  ultimate  analyses  require  individual  skill  and  ex- 
perience and  the  application  of  methods  which  can  be  properly  mas- 
tered only  by  special  study  and  practical  experience  under  competent 
instructors.     They  should  never  be  attempted  by  the  tyro. 

Pharmacopoeia!  testing  and  volumetric  analysis,  on  the  other  hand, 
are  directly  in  the  line  of  the  work  of  the  practical  pharmacist,  and 
the  apparatus  required  is  simple,  while  the  operations  to  be  per- 
formed are  mostly  those  which  he  is  called  upon  to  perform  daily 
upon  a  larger  scale. 

Practice  aud  experience  in  analytical  work  will,  if  conscientiously 
followed,  prove  invaluable  in  training  the  pharmacist  in  those  habits 
of  accuracy,  neatness,  and  thoroughness  which  are  absolutely  essential 
to  the  successful  pursuit  of  his  profession. 


Apparatus  used  in  Testing 

The  United  States  Pharmacopoeia  very  wisely  adopted  the  metric 
system  in  all  analytical  operations  requiring  definite  weights  or  meas- 
ures. It  is  admirably  fit- 
ted for  analytical  work, 
and  is  used  almost  uni\  er- 
sally  by  chemists  through- 
out the  World.      Hence  the 

apparatus  employed  is  al- 
ways based  mi  the  metric 
method. 

It   is  well  for  the  phar- 
macist to  set  apart  a  case. 
especially  in  the  labora- 
It  should  never  i»«v  used  for 


Analytic*!  apparatus  rum 


tory.  in  which  to  keep  this  apparatus 

dispensing  purposes.     Pig.  r>'_'  represents  such  a  case,  which  may  be 

made  as  attractive  as  the  taste  of  the  owner  dictates. 


It  i-  greatly  to  be  desired  thai  these  ln*t  two  solution--  shall  r live  Bome  other  and  appro- 
priate Dames,  ••>  thai  the  term  "  norma]  solution"  shall  have  i>ut  one  signification. 
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Fig.  453 


Fig.  454 


Flasks. — The  Erlenineyer  flask,  on  account  of  its  convenient  shape, 

is  almost  universally  used  in  assay  work  (see  Fig.  453  . 

Graduated  flasks  are  needed  for  making  standard  and  normal  solu- 
tions. These  should  be  accurately  stoppered,  and  the  mark  on  the 
neck  should  extend  all  the  way  around,  and  be  in  the  narrowest  part 
Liter,  half-liter,  and  quarter-liter  flasks  are  all  useful  (see  Fig.  4",  i  . 
Graduated  Jars. — A  tall,  cylindrical, 
glass  stoppered  jar,  graduated  into  one 
hundred  or  one  thousand  equal  parts,  is 
of  great  service  in  making  test  solutions  in 
smaller  quantities  (see  Fig.  455). 

Graduated  Pipette. — The  pipette  has 
already  been  described  (see  page  223). 
When  graduated  it  is  indispensable  for 
analytical  work.  Fig.  456  shows  a  gradu- 
ated pipette,  and  Fig.  457  the  method  of 
using  it. 

The  Burette  is  indispensable  in  volu- 
metric testing.  It  is  a  graduated  glass  tube, 
about  one-half  inch  (12.5  Mm. )  in  diameter 
and  twenty  inches  (50.8  Cm. )  in  length,  having  its  lower  end  drawn  to 
a  narrow  orifice,  and  the  other  flared  to  facilitate  the  pouring  in  of  the 
test  liquid.  To  the  lower  extremity  is  attached  a  piece  of  rubber 
tubing,  the  other  end  of  the  tubing  being  armed  with  a  short  piece  of 
glass  tube  having  a  capillary  orifice.  The  graduations  on  the  tube 
are  extended  to  one  hundred  parts  or  more,  each  part  being  subdivided 
into  five  or  ten  equal  parts  (see  Fig.  458).    The  rubber  tube  is  closed 
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with  a  spring  pinchcock,  or,  as  illustrated  in  Fig.  t.">!*,  a  small  piece  of 
glass  rod.  A,  may  be  inserted  in  the  rubber  tube.  B,  between  the 
burette,  0,  and  the  glass  tip,  I),  and  the  solution  made  to  How  or  drop, 
at  the  will  of  the  operator,  by  pinching  the  rubber  surrounding  the  rod. 
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Fig.  460  represents  a  convenient  holder  for  the  burette  while  in  use  ; 
the  latter  may  be  adjusted  to  any  height  to  accommodate  a  large  or  a 
small  beaker.  For  volumetric  solutions  that  are  decomposed  by  or- 
ganic substances,  like  solution  of  potassium  permanganate,  the  rubber 
tube  is  unsuitable,  and  all  glass  burettes  must  be  used.  These  are 
closed  with  a  small  glass  stopcock.  To  facilitate  the  reading  of  the 
divisions  on  the  burette,  Erdmann's  float  is  employed  (see  Fig.  461). 
This  is  an  elongated  glass  bulb,  of  slightly  less  diameter  than  the  bu- 
rette, loaded  at  one  end  with  mercury,  and  having  a  little  glass  hook 
at  the  top  to  facilitate  its  being  lifted  out  with  a  bent  wire.  A  line 
is  scratched  on  the  bulb  around  the  middle,  and  it  is  floated  in  the 
liquid  in  the  burette.  The  actual  height  of  the  liquid  is  a  matter 
of  indifference,  because  the  reading  is  made  by  comparing  the  line  on 
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the  float  with  that  on  the  burette.  "With  practice,  excellent  work  may 
be  performed  without  the  use  of  the  float,  by  adopting  the  habit  of 
always  leading  off  where  the  lowest  point  of  the  meniscus  touches  the 
graduated  mark.  If  the  operator  is  compelled  to  work  in  a  poor  light, 
the  reading  of  the  line  may  be  facilitated  by  placing  a  small  eard, 
having  its  lower  half  blackened,  just  behind  the  burette  in  sueh  a 
position  that  the  straight  line  of  division  between  the  black  and  the 
white  portion  is  very  slightly  below  the  surface  of  the  liquid  in  the 
burette,  or  one  of  the  newer  devices  may  be  used  for  assisting  the 
reading, — i.e.,  a  burette  having  white  enamelled  sides  with  dark 
blue  background. 

The  greater  pari  of  the  apparatus  used  in  snch  analytical  work  as 
the  pharmacisl  is  likely  t<>  We  called  npon  t<»  perform  has  been  already 
described  in  Pari  I.  and  elsewhere,  and  t  he  operations  of  making  solu- 
tions, filtration,  precipitation,  etc,  are  familiar  ones.  Glass  funnels, 
beakers,  test  tabes,  stirring  rods,  porcelain  capsules,  crucibles,  rea- 
gent and  test  solution  bottles,  etc.,  will  1k>  required. 
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The  amber  colored  glass  reagent  bottles  made  by  Whitall  Tatum 
Company,  of  Philadelphia  (see  Fig.  4G2),  are  well  adapted  for  the 
purpose  of  containing  the  test  liquids.  The  bottles  hold  about  four 
fluidounces,  and  the  labels  are  blown  in  the  glass,  the  surface  of  the 
letters  being  ground  off  so  that  they  can  be  read  distinctly.  Paper 
labels  are  not  well  adapted  for  test  liquids,  because  they  are  soon 
destroyed  by  the  corrosive  action  of  acid  or  alkaline  vapors  or  the 
ink  marks  are  bleached  out. 

The  U.  S.  Bureau  of  Standards  has  issued  regulations,  in  Circular 
No.  9,  for  the  graduation  of  all  glass  apparatus  for  chemical  work  and 
it  is  desirable,  when  ordering  measuring  flasks,  pipettes,  burettes,  etc., 
to  specify  that  they  must  conform  to  the  requirements  of  the  Bureau. 


QUESTIONS  ON  PHARMACEUTICAL  TESTING  AND  TESTS 

Why  is  a  knowledge  of  chemical  testing  now  demanded  by  the  pharmacist?  (See 
page  1484.) 

What  is  meant  by  synthesis? 

What  is  meant  by  analysis? 

Upon  what  are  the  principles  of  analysis  based? 

What  are  meant  by  reagents,  test  solutions,  and  volumetric  solutions? 

What  two  kinds  of  analysis  are  in  use? 

What  is  meant  by  qualitative  analysis? 

What  is  meant  by  quantitative  analysis? 

What  two  kinds  of  quantitative  analysis  are  in  use,  and  what  is  the  difference 
between  them? 

What  is  the  legitimate  and  proper  meaning  of  a  normal  solution? 

What  are  double-normal,  half-normal,  tenth-normal,  fiftieth  normal  and  hun- 
dredth-normal volumetric  solutions? 

In  what  other  ways  has  the  term  normal  solution  been  applied? 

What  is  meant  by  proximate  analysis? 

What  is  meant  by  ultimate  analysis? 

What  system  is  used  by  the  U.  S.  Pharmacopoeia  in  analytical  operations  requir- 
ing definite  weights  or  measures? 

What  is  the  use  of  graduated  flasks? 

What  is  the  use  of  graduated  jars?    Of  graduated  pipettes? 

What  is  a  burette,  and  how  is  it  used? 

For  test  solutions  that  are  decomposed  by  organic  substances,  can  a  rubber  tube 
be  used? 

What  can  be  used  in  its  place? 

What  is  Erdmann's  float?    What  is  its  use? 

How  may  pipettes  sometimes  be  used  instead  of  burettes? 

What  is  the  best  form  of  reagent  bottle? 
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REAGENTS,  TEST  SOLUTIONS,  AND  VOLUMETRIC  SOLUTIONS 

INTRODUCTORY 

Official  Substances  as  Reagents. — Latin  official  names  are  not  used  as  titles 
in  the  following  list,  the  English  names  being  preferred.  Some  official  sub- 
stances (chemicals,  chemical  solutions,  etc.)  are  sufficiently  pure  to  be  used 
as  reagents,  if  they  comply  with  the  tests  of  purity  prescribed  by  the  Pharma- 
copoeia. In  the  case  of  other  official  substances,  the  presence  of  certain  im- 
purities, though  immaterial  for  their  use  as  medicines,  renders  them  unsuitable 
for  employment  as  reagents.  Whenever  a  greater  degree  of  purity  is  required 
than  is  provided  for  by  the  text  of  the  Pharmacopoeia  it  will  be  specially  men- 
tioned in  the  following  list. 

Abbreviations  and  Signs  Used: 

T.S.  =  Test  Solution. 

V.S.  =  Volumetric  Solution. 

—  =  Normal   (see  under  "Volumetric  Solutions,"  page  1517). 

—  =  Half-normal;   —  =  Tenth-normal :       —    =  Fiftieth-normal ;     —  = 

2  10  N  SO  100 

Hundredth-normal;    —  =  Two-hundredth-normal. 

jj  200 

— =  Normal   (see  under  "Volumetric  Solutions,"  page  1517). 

Keeping  of  Reagents. — Preserve  reagents  in  bottles  made  of  glass  as  free  aa 
possible  from  lead  or  arsenic  and  closed  by  well-ground  glass  stoppers  or,  in  cer- 
tain cases,  rubber  stoppers.  Ground  glass  stoppers  of  bottles  containing  alkali 
hydroxides,  ammonium  sulphide,  ammonia  water,  and  other  substances  of  alka- 
line reaction,  which  rapidly  attack  ground  glass  surfaces,  are  to  be  coated  with 
a  thin  film  of  petrolatum. 

Keep  reagents  which  are  easily  affected  by  light,  such  as  hydrogen  sulphide 
T.S.,  ammonium  sulphide  T.S.,  chlorine  water,  silver  nitrate  T.S.,  etc.,  in  bottles 
made  of  dark  amber-colored  glass. 

Note. — As  some  of  the  following  test  solutions  are  in  certain  cases  directed 
to  be  used  in  definite  quantities,  it  is  important  that  they  always  be  prepared 
of  the  exact  strength  prescribed  and  measured  at  the  standard  temperature  ot 
25°  C. 

Water,  whenever  required  or  mentioned  as  a  solvent  in  the  tests  given  in  the 
Pharmacopoeia,  or  in  the  preparation  of  any  reagent,  is  always  understood  to  be 
distilled  water. 

REAGENTS  AND  TEST  SOLUTIONS 

The  reagents  are  arranged  in  alphabetical  order  and  the  test  solutions  are 
usually  mentioned  in  connection  with  the  principal  chemical  or  other  bubstance 
from  which  they  are  prepared. 

Acetic  Acid. — Use  the  official  acetic  acid. 

Acetic  Anhydride  (Acetic  Acid  Anhydride),  (CTT3.00)20. — A  colorless, 
mobile,  refractive  liquid  of  pungent  acetic  odor,  boiling  at  about  137°  ('.  Specific 
gravity  about  1.07  at  25°  C.  When  poured  into  water  it  sinks  at  first,  but  grad- 
ually dissolves,  forming  acetic  acid.  Dilute  1  mil  with  about  50  mils  of  dis- 
tilled  water,  add  5  mils  of  nitric  acid,  and  mix  well;  the  solution  gives  no 
reaction  upon  the  addition  of  silver  nitrate  T.S.  (hydrochloric  acid).  Evaporate 
10  mils  of  acetic  anhydride  to  dryness,  completing  the  drying  at  110°  C:  the 
residue  weighs  nol  more  than  0.5  milligrammes  (non-volatile  matter). 

Dissolve   10  mils  of  acetic  anhydride  accurately  weighed    in   sufficient  distilled 

\s;iter  to  measure  100  mils  and  titrate  in  mils  of  this  with  normal  potassium 
hydroxide  v.s.,  using  phenolphthalein  T.S.  as  Indicator;  nol  less  than  10.3  mils 
[g  required  to  neutralize  1   <lm.  of  acetic  anhydride.     Preserve  acetic  anhydride 
in  glass  stoppered  vials  in  a  cool  place. 
Acetone. — Use  the  official  acetone. 
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Albumen  Test  Solution. — Carefully  separate  the  white  of  a  strictly  fresh 
hen's  egg  from  the  yolk,  shake  it  thoroughly  with  100  mils  of  distilled  water, 
and  filter.     This  solution  must  be  freshly  made  when  required. 

Alcohol,  94.9  per  cent. — Use  the  official  alcohol  containing  not  less  than 
94.9  per  cent.,  by  volume,  of  C2II5OII  at  15.6°  C.  Alcohol  of  lower  strength  is 
prepared  as  follows: 

Alcohol,  90  per  cent. — Mix  51  mils  of  U.  S.  P.  alcohol  with  3  mils  of  dis- 
tilled water.  The  specific  gravity  of  the  mixture  is  0.834  at  15.0°  C,  corre- 
sponding to  90  per  cent.,  by  volume,  of  C^HgOH. 

Alcohol,  80  per  cent. — Mix  45.5  mil's  of  U.  S.  P.  alcohol  with  9.5  mils  of  dis- 
tilled water.  The  specific  gravity  of  the  mixture  is  0.8(54  at  15.0°  C,  corre- 
sponding to  80  per  cent.,  by  volume,  of  CalleOH. 

Alcohol,  70  per  cent. — Mix  38.0  mils  of  U.  S.  P.  alcohol  with  15  mils  of  dis- 
tilled water.  The  specific  gravity  of  the  mixture  is  0.890  at  15.0°  C,  corre- 
sponding to  70  per  cent.,  by  volume,  of  C2H5OH. 

Alcohol,  Dehydrated,  GVldsOH. — Use  the  official  dehydrated  alcohol,  con- 
taining not  less  than  99  per  cent.,  by  volume,  of  C2H5OH." 

Ammonia,  Spirit  of. — An  alcoholic  solution  of  ammonia  (XH3)  containing 
10  per  cent.,  by  weight,  of  the  gas.  It  responds  to  the  tests  for  purity  given 
under  U.  S.  P.  ammonia  water. 

Ammonia  Test  Solution. — Use  the  official  ammonia  water. 

Ammonium  Carbonate  Test  Solution. — Dissolve  20  Gm.  of  U.  S.  P.  am- 
monium carbonate  in  a  mixture  of  20  mils  of  ammonia  water  and  65  mils  of 
distilled  water,  and  add  sufficient  distilled  water  to  measure   100  mils. 

Ammonium  Chloride  Test  Solution. — Dissolve  10  Om.  of  ammonium  chlo- 
ride, NH4CI,  in  sufficient  distilled  water  to  measure  100  mils.  In  addition  to 
the  tests  prescribed  for  this  salt  under  the  official  ammonium  chloride  the  fol- 
lowing must  be  complied  with  when  employed  in  the  test  for  lead  under  citric 
acid,  tartaric  acid,  potassium  bitartrate,  or  potassium  and  sodium  tartrate. 
Dissolve  3  Gm.  of  the  salt  in  10  mils  of  distilled  water  acidified  with  1  drop 
of  diluted  hydrochloric  acid  in  a  test  tube  of  colorless  glass,  having  an 
internal  diameter  of  2  cm.,  add  10  mils  of  hydrogen  sulphide  T.S.,  which  must 
be  perfectly  clear  and  colorless,  and  mix  well.  The  liquid  must  show  no  discol- 
oration when  viewed  downward  against  a  white  surface. 

Ammonium  Molybdate  Test  Solution. — Mix  6.5  Gm.  of  finely  powdered 
molybdic  acid  (see  page  1504)  with  14  mils  of  distilled  water  and  14.5  mil-  of 
stronger  ammonia  water  to  effect  solution.  Cool  and  slowly  add  the  solution,  in 
small  portions  with  agitation,  to  a  well  cooled  mixture  of  32  mils  of  nitric  acid 
and  40  mils  of  distilled  water.  Allow  the  solution  to  stand  for  twenty-four 
hours  and  then  filter  through  asbestos. 

Preserve  the  test  solution  in  the  dark,  and,  if  a  sediment  should  form  in  it 
after  some  days,  carefully  decant  the  clear  solution.  This  solution  should  be 
tested  at  frequent  intervals.  Add  2  mils  of  sodium  phosphate  T.S.  to  5  mils  of 
the  reagent;  an  abundant  yellow  precipitate  forms  either  at  once  or  upon  Blight 
warming.  If  only  a  slight  precipitation  or  yellow  opalescence  results,  the  re- 
agent must  be  rejected.  When  employed  as  a  reagent,  ammonium  molybdate 
T.S.  is  always  added  in  large  excess  to  the  solution  being  tested,  the  latter  hav- 
ing previously  been  strongly  acidified  with  nitric  acid. 

Ammonium  Nitrate,  XD4XO3. — Colorless  crystals,  soluble  in  less  than  their 
own  weight  of  water,  and  in  about  10  parts  of  alcohol.  This  salt  when  used  as 
a  reagent  conforms  to  the  tests  for  purity  given  under  the  official  ammonium 
chloride,  and,  in  addition,  responds  to  the  following  tests:  Ten  mil  portions 
taken  separately  of  an  aqueous  solution  of  the  salt  (1  in  10  1,  acidulated  with  a 
few  drops  of  nitric  acid,  yield  no  turbidity  on  the  addition  of  a  few  drops  of 
silver  nitrate  T.S.  (chloride)  or  a  few  drops  of  barium  nitrate  T.S.  (sulphate). 
Dissolve  1  Gm.  of  ammonium  nitrate  in  10  mils  of  distilled  water,  add  a  few 
drops  of  potassium  iodide  T.S.,  1  mil  of  acetic  acid  and  a  few  drops  of  starch 
T.S. ;  no  blue  color  is  produced    (nitrite). 

Ammonium  Oxalate  Test  Solution. — Dissolve  4  Gm.  of  crystallized  am- 
monium oxalate,  (NH^sCsO*-)- HgO,  in  sufficient  distilled  water  to  measure 
100  mils,  or  dissolve  3.548  Gm.  of  purified  oxalic  acid  (see  page  1506)  in  96  mil- 
of  distilled  water,  add  13  mils  of  ammonia  water,  boil  to  expel  any  axcese  of 
ammonia,  and  dilute  with  distilled  water  to  make  100  mils. 

Evaporate  50  mils  of  the  test  solution  and  ignite  the  residue,  or  ignite  2  Gm.  of 
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the  salt;  it  leaves  not  more  than  0.02  Gm.  of  residue  (fixed  impurities).  The 
precipitate  produced  by  the  addition  of  silver  nitrate  T.S.  or  by  barium  chloride 
T.S.,  when  added  to  25  mils  of  the  test  solution,  dissolves  without  residue  upon 
the  addition  of  nitric  acid   (chloride  and  sulphate). 

Ammonium  Polysulphide  Test  Solution.— A  yellow  liquid,  made  by  dis- 
solving a  small  quantity  of  the  official  precipitated  sulphur  in  colorless  ammo- 
nium sulphide  T.S. 

Ammonium  Sulphate,  (NH4)2S04. — This  salt  must  respond  to  the  following 
tests  for  purity:  Two  Gm.  yields  not  more  than  0.002  Gm.  of  residue  on  igni- 
tion (fixed  impurities) .  Five  mils  of  an  aqueous  solution  of  the  salt  (1  in  10) 
does  not  respond  to  the  Test  for  heavy  metals  (see  Test  No.  3).  Five  mils  of 
a  similar  solution  shows  no  turbidity  upon  the  addition  of  nitric  acid  and  sil- 
ver nitrate  T.S.  (chloride).  Another  5  mils  of  the  solution  (1  in  10)  is  not 
colored  red  upon  the  addition  of  1  mil  of  hydrochloric  acid  and  1  drop  of  ferric 
chloride  T.S.  (sulphocyanate) .  This  salt  may  be  prepared  by  cautiously  neu- 
tralizing ammonia  water  with  sulphuric  acid,  which  has  been  previously  diluted 
with  about  two  volumes  of  distilled  water,  evaporating  and  crystallizing.  Dur- 
ing the  evaporation,  the  solution  should  be  tested  with  litmus  paper,  from  time 
to  time  adding  more  ammonia,  if  necessary,  to  keep  the  liquid  alkaline. 

Ammonium  Sulphide  Test  Solution. — Saturate  3  parts  of  the  official  am- 
monia water  with  hydrogen  sulphide,  and  add  to  the  solution  (which  now 
contains  ammonium  hydrogen  sulphide,  NH4HS)  2  parts  of  ammonia  water, 
which  converts  the  greater  portion  of  the  ammonium  hydrogen  sulphide  into 
ammonium  sulphide,  (NH4)2S.  Ten  mils  of  the  clear  ammonium  sulphide  T.S., 
when  evaporated  to  dryness  and  then  gently  ignited,  leaves  a  residue  weighing 
not  more  than  0.005  Gm.  (non-volatile  matter).  It  is  not  rendered  turbid 
either  by  magnesium  sulphate  T.S.  (free  ammonia),  or  by  calcium  chloride  T.S. 
(ammonium  carbonate) .  Protect  it  from  air  and  light  by  keeping  it  in  small, 
dark,  amber-colored  bottles,  in  a  cool,  dark  place.  As  soon  as  a  notable  deposit 
of  sulphur  has  made  its  appearance  in  the  solution  reject  it. 

Ammonium  Vanadate  (Ammonium  Metavanadate) ,  NH4V03. — A  white 
crystalline  powder,  soluble  in  about  100  parts  of  cold  water  and  readily  soluble 
in  boiling  water,  forming  a  yellow  liquid.  This  color  is  due  to  partial  decom- 
position through  loss  of  ammonia.  When  heated  the  salt  assumes  a  yellow 
color  which  changes  to  brown,  then  reddish-brown,  as  the  temperature  rises. 

Amyl  Alcohol,  C5IInOH. — A  colorless,  oily  liquid  having  a  penetrating 
characteristic  odor,  boiling  between  128°  and  132°  C. ;  soluble  in  40  parts  of 
water  at  25°  C. ;  miscible  with  alcohol,  ether,  chloroform,  carbon  disulphide, 
petroleum  henzin,  benzene,  or  fixed  or  volatile  oils.  Ten  mils  of  amyl  alcohol, 
when  evaporated  to  dryness  on  a  water  bath,  yields  not  more  than  0.0005  Gm. 
of  residue. 

Aniline  (Phenylamine),  C6H5XTI2. — When  freshly  distilled,  aniline  is  a 
colorless,  strongly  refractive,  oily  liquid,  having  a  peculiar,  aromatic  odor  and 
a  pungent,  burning  taste.  Upon  exposure  to  the  light  and  air,  it  rapidly  as- 
sumes a  reddish-brown  color.  Specific  gravity,  about  1.02  at  25°  C.  Aniline 
distils  completely  between  182°  and  184°  C.  It  is  soluble  in  alcohol,  ether,  or 
the  fixed  or  volatile  oils.  With  acids,  it  forms  soluble  crystalline  salts.  When 
added  to  an  aqueous  solution  of  calcium  or  sodium  hypochlorite,  a  blue  or 
purple  color  is  produced.      Preserve  it  in  amber-colored  bottles. 

Aniline  Sulphate,  (CellsNI^^I^SO^. — Add  gradually  10  Gm.  of  aniline, 
(V.n.'.N  lf2.  to  al>out  7  Gm.  of  sulpburic  acid,  stirring  constantly.  Dissolve  the 
resulting  -"lid  maaa  in  sufficient  boiling  diluted  alcohol  and  set  it  aside  for  crys- 
tallization. Collect  the  crystals  upon  a  filter,  and,  after  draining  them,  Ye- 
erystallize  the  salt  from  diluted  alcohol.     Collect,  the  crystals  on  a   Biter  and 

finally   dry   them    in    a    desiccator.      Aniline    sulphate   forms   white   crystals    vcrv 

Soluble   in  Water,   leSI  soluble   in   diluted   alcohol,  and  Blightly  soluble   in   alcohol. 

Aniline  Sulphate  Test  Solution. —  Dissolve  5  Cm.  of  aniline  sulphate  in  40 

mils   of   distilled   water,    add    •">  1    mils   of    the    official    diluted   alcohol,    and    BUffi- 

eienl  distilled  water  to  make  100  mils. 

Arsenic  Acid  (Ortho-arsenic  Acid),  ll3As04  +  ^>H20. — In  white  crystals  or 
as   a   crystalline    mass,    \ery    hygroscopic,    readily    soluble    in    water   and    alcohol. 

It  fuse-,  at  about  100"  < '.,  becoming  anhydrous  at  110"  C.  At  higher  tempera- 
tures, it  i-  converted  into  the  pyro  acid  and,  finally,  at,  200°  C,  into  the 
up  ta  acid.     The  addition  of  silver  nitrate  T.S.  to  an  aqueous  solution  of  arsenic 
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acid,  followed  by  the  gradual  addition  of  ammonia  water,  drop  by  drop,  pro- 
duces a  red-brown  precipitate  which  is  readily  soluble  in  a  slight  excess  of  am- 
monia water.  With  magnesia  mixture  T.S.,  arsenic  acid  solutions  give  a  white 
crystalline  precipitate.  One  mil  of  an  aqueous  solution  of  the  salt  I  1  in  10), 
after  neutralizing  with  sodium  carbonate,  does  not  decolorize  1  drop  of  iodine 
T.S.  (arsenous  oxide).  To  10  mils  of  a  solution  of  ferrous  sulphate  (1  to  10) 
add  0.5  mil  of  an  aqueous  solution  of  arsenic  acid  (1  in  10)  and  float  this  ova 
concentrated  sulphuric  acid  contained  in  a  test  tube;  no  brown  ring  is  formed 
at  the  zone  of  contact   (nitric  acid). 

Arsenic  Acid  Test  Solution,  Concentrated. — 'For  use  in  the  assay  for 
eucalyptol  prepare  this  solution  by  dissolving  85  Gm.  of  crystalline  arsenic  add 
(see  above)  in  sufficient  distilled  water  to  make  the  product  weigh  L00  Gm 
This  solution  has  a  specific  gravity  of  about  2.173  at  25°  C.  The  test  solu- 
tion may  also  be  prepared  by  adding  56  Gm.  of  arsenic  trioxide,  in  small  por- 
tions, to  00  mils  of  nitric  acid  contained  in  a  porcelain  evaporating  dish,  .-tir- 
ring  continuously  and  warming  gently  to  assist  the  evolution  of  nitrous  vapors. 
When  all  of  the  arsenic  trioxide  has  been  added,  evaporate  to  a  syrupy  con- 
sistence, add  about  25  mils  of  distilled  water  and  again  evaporate,  and  then 
repeat  this  operation  once  more.  Finally  dilute  with  distilled  water  until  the 
solution  weighs  100  Gm.  This  solution  must  comply  with  the  tests  for  identity 
and  purity  given  under  Arsenic  Acid  (see  preceding  article).  If  the  tests 
indicate  the  presence  of  arsenous  oxide,  more  nitric  acid  must  be  added  and 
the  evaporation  repeated.  If  nitric  acid  is  present,  the  solution  should  be 
repeatedly  diluted  and  evaporated. 

Arsenic  Trioxide  (Arsenous  Oxide),  AS2O3. — For  use  in  the  Arsenic  Test 
use  arsenic  trioxide  which  complies  with  the  official  description  and  tests. 

Asbestos. — The  anhydrous,  silky,  well-matted  variety  (not  serpentine),  com- 
mercially known  as  "  Asbestos  Wool,"  which  when  moistened  readily  wads 
when  rolled  between  the  fingers.  For  use  as  a  filtering  medium  for  the 
"  Gooch  "  crucible,  remove  the  soluble  matter  by  boiling  it  for  one  hour  with 
diluted  hydrochloric  acid,  and  washing  it  with  boiling  water,  by  decantation, 
until  free  from  acid.  Finally  transfer  it  to  a  wide-mouthed  bottle  containing 
distilled  water.  When  desired  for  use,  shake  the  mixture  and  pour  it  into  a 
Gooch  crucible  which  is  attached  to  a  suction  pump,  distributing  the  asbestos 
uniformly  over  the  bottom  in  a  layer  sufficiently  thick  to  retain  a  precipitate. 

Azolitmin. — See  under  Indicators. 

Azolitmin  Test  Solution. — See  under  Indicators. 

Azur  II  (Azur  Blue  II,  Methylene-Azur  II). — A  mixture  of  equal  parts  of  the 
chlorides  of  methylene  blue  (tetramethylthionine)  and  methylene-azur  (methy- 
lene blue  sulphonate).  A  dark  green  powder,  entirely  soluble  in  water  with  a 
deep  blue  color,  less  soluble  in  alcohol  and  slightly  soluble  in  chloroform;  in- 
soluble in  ether.  The  addition  of  tannic  acid  T.S.  to  an  aqueous  solution  of 
azur  II  (1  in  1000)  produces  a  blue  precipitate.  The  addition  of  a  few  drops 
of  hydrochloric  acid  to  a  mixture  of  5  mils  of  an  aqueous  solution  of  this  dye 
(1  in  1000)  and  0.5  Gm.  of  zinc  dust  causes  decolorization.  When  the  de- 
colorized mixture  is  filtered,  and  solution  of  hydrogen  dioxide  is  added,  t ho 
deep  blue  color  is  restored  (reduction  to  leuco  base  and  reoxidation ) .  The 
addition  of  either  hydrochloric  acid  or  ammonia  water  to  an  aqueous  solution  of 
azur  II  ( 1  in  1000)  produces  no  change.  The  addition  of  sodium  hydroxide  T.S. 
to  an  aqueous  solution  of  azur  II  ( 1  in  1000)  produces  a  violet  coloration:  upon 
heating  the  solution  a  violet  precipitate  is  formed.  The  addition  of  potassium 
iodide  T.S.  to  an  aqueous  solution  of  the  dye  (  1  in  1000)  produces  a  violet  pre- 
cipitate; the  addition  of  potassium  dichromate  T.S.  produces  a  red  violet  precipi- 
tate. Azur  II  dissolves  in  concentrated  sulphuric  acid  with  a  bright  green  color 
[distinction  from  methylene  violet  ( dimethyl  thionolin  )  |  ;  upon  cautiously  di- 
luting with  distilled  water  the  solution  assumes  a  blue  color,  remaining  (dear. 
Acidulate  an  aqueous  solution  of  azur  11(1  in  1000  1  with  a  few  drops  of  hydro- 
chloric acid,  then  shake  it  with  ether,  remove  the  ethereal  layer,  and  shake  it 
with  a  diluted  solution  of  sodium  hydroxide  T.S.J  the  latter  remains  uncolored 
(distinction  from  azur  ll-eoavn  ). 

Azur  II-Eosin. — A  mixture  of  methylene  blue  eosin  (methylene  blue  eoeinate] 
and  methylene-azur-eosin  (methylene  blue  BUlphone-eosinate).  \  dark  green 
powder  only  very  slightly  soluble  in  water,  more  readily  soluble  in  alcohol 
or  glycerin.     A  warm  saturated  aqueous  solution  of  azur  II-eosin   (about  1   in 
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2000)  possesses  a  blue  color  with  intense  shading  into  violet.  Highly  dilute 
solutions  possess  a  slight,  greenish  opalescence.  Its  solutions  in  alcohol  or 
glycerin  possess  the  same  color  with  a  strong  yellowish-green  fluorescence.  A 
saturated  aqueous  solution  of  azur  II-eosin  is  precipitated  upon  the  addition  of 
tannic  acid  T.S.  The  addition  of  zinc  dust  and  ammonia  water  to  an  aqueous 
solution  of  this  dye  causes  decolorization.  When  filtered,  the  colorless  filtrate, 
upon  standing  in  the  air,  quickly  assumes  a  blue  color  ( reduction  to  a  leuco  base 
and  reoxidation  to  original  color).  A  hot,  saturated  and  filtered,  aqueous  solu- 
tion of  azur  II-eosin  assumes  a  pale  blue  color  upon  the  addition  of  hydrochloric 
acid,  and  the  dye  separates  in  blue  fioccules.  If  this  acid  solution  is  agitated 
with  ether  and  the  ethereal  layer  removed  and  shaken  with  diluted  sodium  hy- 
droxide T.S.,  the  latter  assumes  an  eosin  color  (distinction  from  azur  II).  The 
addition  of  sodium  hydroxide  T.S.  to  a  saturated  aqueous  solution  of  azur  II-eosin 
intensifies  its  violet  color.  Azur  II-eosin  dissolves  in  concentrated  sulphuric 
acid  with  a  deep  green  color  which,  upon  dilution  with  water,  changes  to  a 
blue,  a  portion  of  the  dye  (eosin)  separating  in  floccules  (distinction  from 
azur  II) . 

Barium  Chloride,  BaCl2  +  H2O. — Transparent  crystals,  easily  soluble  in 
water,  almost  insoluble  in  alcohol  or  concentrated  hydrochloric  acid.  An  aque- 
ous solution  of  the  salt  (1  in  20)  is  neutral  and  does  not  respond  to  the  Test 
for  heavy  metals  (see  Test  No.  3).  Dissolve  2  Gm.  of  barium  chloride  in  100 
mils  of  distilled  water,  add  2  mils  of  hydrochloric  acid,  heat  to  boiling,  then  add 
a  slight  excess  (about  10  mils)  of  diluted  sulphuric  acid,  set  it  aside  for  twelve 
hours,  and  filter.  The  clear  filtrate,  on  evaporating  and  igniting,  yields  a 
residue  weighing  not  more  than  0.002  Gm.  (other  fixed  bases).  Shake  1  Gm.  of 
the  finely  powdered  salt  with  20  mils  of  dehydrated  alcohol  during  five  minutes 
and  filter:  the  filtrate  on  evaporation  and  ignition  yields  not  more  than  0.002 
Gm.  <>f  residue   (strontium  and  calcium). 

Barium  Chloride  Test  Solution. — Dissolve  10  Gm.  of  barium  chloride  in 
sullicient  distilled  water  to  measure  100  mils. 

Barium  Hydroxide,  Ba(0H)2  +  8H20. — White  crystals,  soluble  in  about  20 
parts  of  cold  water  and  3  parts  of  boiling  water.  The  salt  readily  absorbs  car- 
bon dioxide  from  the  air,  forming  an  insoluble  carbonate,  hence  aqueous  solu- 
tions are  more  or  less  turbid.  A  solution  of  1  Gm.  of  barium  hydroxide  in  f>0 
mils  of  distilled  water  and  5  mils  of  nitric  acid  shows  no  opalescence  upon  the 
addition  of  silver  nitrate  T.S.  (chloride) .  Dissolve  2  Gm.  of  the  salt  in  100  mils 
of  distilled  water,  add  5  mils  of  hydrochloric  acid,  heat  to  boiling,  then  add  a 
slight  excess  of  diluted  sulphuric  acid,  set  it  aside  for  twelve  hours,  and  filter; 
the  clear  filtrate,  on  evaporating  and  igniting,  yields  a  residue  weighing  not 
over  0.003  Gm.  (other  fixed  bases).  The  solution  of  1  Gm.  of  barium  hydrox- 
ide in  20  mils  of  distilled  water  rendered  acid  with  hydrochloric  acid,  docs  not 
respond  to  the  Test  for  heavy  metals  (see  Test  No.  3).  One  Gm.  of  barium 
hydroxide  dissolved  in  100  mils  of  distilled  water  requires  not  less  than  6.8 
mils  of  normal  hydrochloric  acid  V.S.  for  neutralization,  using  methyl  orange 
T.S.  or  methyl  reel  T.S.  as  indicator.  Each  mil  of  normal  hydrochloric  acid  V.S. 
corresponds  to  0.157755  Gm.  of  barium  hydroxide  [Ba(OH  )2  +  8H20]. 

Barium  Hydroxide  Test  Solution. — A  saturated  solution  of  barium  hydrox- 
ide, (see  above)  in  recently  boiled  distilled  water.  This  solution  rapidly  absorbs 
carbon  dioxide  from  the  air.     Prepare  a  fresh  solution  when  required  for  use. 

Barium  Nitrate,  Ba(N03)2. — Colorless  crystals,  soluble  in  20  parts  of  cold 
water  and  2.8  parts  of  boiling  water;  its  solution  is  neutral  to  litmus.  The  ad- 
dition of  silver  nitrate  T.S.  to  an  aqueous  solution  of  the  salt  (  1  in  20)  produces 
do  change  [chloride).  Barium  nitrate  meets  the  requirements  of  the  tests  for 
"other  lixed  bases"  and  "heavy  metals"  given  under  Barium  Chloride  (see 
above) . 

Barium  Nitrate  Test  Solution. — Dissolve  5  Gm.  of  barium  nitrate  in  suf- 
ficient distilled  water  to  measure  K»o  mils. 

Beef  Extract  I  Meal  Bxtracl  i.     Use  extract  of  beef  complying  with  the  tests 

of  the  I  .  8.  Department  of  Agriculture,  preferably  the  kind  known  as  "  Liebig's." 

Benzene  (Benzol  or  Benzole). — Benzene,  c8H6,  is  a  colorless,  transparent, 
inflammable  liquid  of  a  peculiar,  aromatic  odor:  specific  gravity  about  0.870 
at  25    < '. ;  congealing  at  about  5.2°  C.j  boiling  between  79°  and  B0 .4°  C.    It  is 

Insoluble  in  water,  but  soluble  in  1  parts  of  alcohol  and  also  in  ether.    When 
equal  volumes  of  benzene  and  concentrated  sulphuric  acid  are  shaken  together, 
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the  latter  is  not  colored.  Shake  2  mils  of  benzene  with  0.5  mil  of  sulphuric 
acid  and  1  drop  of  fuming  nitric  acid;  no  green  or  blue  tint  is  produced 
( thiophene ) . 

Benzidine  (Paradiaminodiphenyl),  (CeH^afNHaJs. — A  white  or  slightly 
reddish  crystalline  powder.  It  is  very  slowly  soluble  in  cold  water,  more  readilv 
in  boiling  water;  soluble  in  alcobol  and  in  ether.  It  melts  at  about  1  _'- 
On  adding  a  few  drops  of  barium  chloride  T.S.  to  a  solution  of  1  6m.  of  benzi- 
dine in  50  mils  of  distilled  water  acidulated  with  5  mils  of  hydrochloric  acid,  no 
turbidity  is  produced  (sulphate) .  One  Gm.  of  benzidine  upon  ignition  leaves  DO 
weighable  residue. 

Benzin    (Petroleum  Benzin). — Use  the  official  purified  petroleum  benzin. 

Beta=iminazol\  Uethylamine  Hydrochloride. — Used  in  standardizing  solu- 
tion of  the  pituitary  body  (see  Liquor  Hypophysis) . 

Blood  Serum. — The  serum  filtered  from  tbe  clotted  blood  of  the  horse  or  ox. 

Bromine,  Br. — Preserve  it  in  a  glass-stoppered  bottle  in  a  cool  place,  the 
bottle  being  enclosed  in  a  larger  vessel  with  the  space  between  filled  with  some 
substance  (as  calcium  hydroxide)  capable  of  absorbing  and  combining  with  any 
vapors  which  might  be  given  off.  A  heavy,  dark  brownish-red,  mobile  liquid, 
evolving,  even  at  ordinary  temperatures,  reddish  fumes,  highly  irritating  to  the 
eyes  and  lungs,  and  having  a  peculiar,  suffocating  odor,  resembling  that  of 
chlorine.  Specific  gravity  about  3.1  at  25°  C.  Boiling  point,  about  (53°  C. 
Bromine  is  soluble  in  1)0  times  its  volume  of  water  at  25°  C. ;  freely  soluble  in 
alcohol  or  ether  (with  gradual  decomposition  of  these  solvents)  ;  also  soluble  in 
chloroform,  carbon  disulphide,  or  carbon  tetrachloride  with  a  deep  reddish- 
yellow  color.  On  exposure  to  air  or  to  heat,  it  is  volatilized.  Bromine  destroys 
the  color  of  solutions  of  litmus  or  indigo,  and  imparts  a  yellow  color  to  starch 
T.S.  Add  5  mils  of  bromine  to  an  excess  of  potassium  hydroxide  T.S. ;  it  com- 
bines to  form  a  permanently  clear  liquid,  without  the  separation  of  oily  drops 
(organic  bromine  compounds) .  Shake  10  mils  of  a  saturated  aqueous  solution 
of  bromine  with  a  slight  excess  of  reduced  iron  until  it  becomes  nearly  colorless  : 
the  filtered  liquid,  on  the  addition  of  5  drops  of  ferric  chloride  T.S.  and  of  5 
drops  of  starch  T.S.,  does  not  assume  a  blue  color  (iodine). 

Bromine  Test  Solution  (Bromine  Water). — A  saturated  aqueous  solution 
of  bromine  prepared  by  adding  3  mils  of  bromine  to  100  mils  of  cold  distilled 
water  contained  in  a  glass-stoppered  bottle,  the  stopper  or  which  should  l>e 
lubricated  with  petrolatum.  Keep  this  reagent  in  a  cool  place,  protcete.l  from 
the  light,  and  shake  it  well,  allowing  the  excess  of  bromine  to  settle,  beforo 
using. 

Cadmium  and  Potassium  Iodide. — A  mixture  of  equal  weights  of  cadmium 
iodide  and  the  official  potassium  iodide  may  be  employed.  A  white  powder 
readily  soluble  in  water  or  alcohol.  Upon  keeping,  it  acquires  a  yellowish 
color.  Dissolve  1  Gm.  of  the  powder  in  20  mils  of  distilled  water,  add  .">  mils  ol 
potassium  hydroxide  T.S.,  and  filter  the  solution;  the  filtrate  yields  no  precipi- 
tate with  hydrogen  sulphide  T.S.,  either  before  or  after  acidulating  with  hydro- 
chloric acid  (foreign  metals).  An  aqueous  solution  of  the  salt  (1  in  20)  pre- 
pared with  distilled  water,  which  has  been  previously  boiled  and  cooled,  give-,  do 
blue  color  upon  the  addition  of  starch  T.S.   (free  iodine). 

Cadmium  Chloride,  CdCl2  +  2H20. — Small  white  crystals  which  effloresce  in 
dry  air  and  are  soluble  in  about  0.7  part  of  cold  or  hot  water.  An  aqueous 
solution  of  the  salt  gives  a  yellow  precipitate  with  ammonium  sulphide  T.S. 
which  is  insoluble  in  an  excess  of  the  reagent. 

Cadmium  Chloride  Test  Solution. — Dissolve  10  parts  of  cadmium  chloride 
in  sufficient  distilled  water  to  make   100  parts. 

Cadmium  Iodide,  Cdl2. — Colorless  to  yellowish,  glossy  scales,  soluble  in  1.1 
parts  of  cold  water  and  in  0.7.">  part  of  boiling  water,  readilv  soluble  in  alcohol. 
Solutions  of  this  salt,  upon  the  addition  of  alkali  hydroxides,  yield  a  white 
precipitate  of  cadmium  hydroxide  insoluble  in  an  excess  of  the  reagent  :  the  pre- 
cipitate produced  by  the  addition  of  ammonia  water  is  soluble  in  an  excess  of 
the  reagent.  Hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S.  added  to  an 
aqueous  solution  of  the  salt  yields  yellow  cadmium   sulphide  which    is   insoluble 

in  an  excess  of  the  latter  reagent.  Add  lo  mils  of  potassium  hydroxide  T.S 
to  a  solution  of  1  Gm.  of  cadmium  iodide  in  20  mils  of  distilled  water,  and 
filter;  the  filtrate  yields  no  precipitate  with  hydrogen  sulphide  T.S.  either  before 
or  after  acidulating  with  hydrochloric  acid  (foreign  Metals). 
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Calcium  Chloride  Test  Solution. — Dissolve  10  Gm.  of  the  official  calcium 
chloride  in  sufficient  distilled  water  to  measure  100  mils. 

Calcium  Hydroxide  Test  Solution  (Lime  Water),  a  nearly  saturated, 
aqueous  solution  of  calcium  hydroxide,  Ca(OH)2- — Use  the  official  lime  water. 

Calcium  S::lphate  Test  Solution. — Introduce  pulverized  transparent  crystals 
of  native  gypsum  (selenite),  (CaS04  +  2H20),  into  a  bottle  nearly  filled  with 
distilled  water,  agitate  it  at  intervals  for  twelve  hours,  and  decant  the  clear, 
saturated  solution  when  required.  One  part  of  gypsum  requires  about  400  parts 
of  water  for  solution  at  25°  C.  The  test  solution  may  also  be  made  by  shaking 
together  1  Gm.  of  calcium  carbonate  and  200  mils  of  distilled  watei,  containing 
5  mils  of  diluted  sulphuric  acid.  When  the  acid  is  completely  neutralized  filter 
the  mixture. 

Canada  Turpentine. — (A  liquid  oleoresin  obtained  from  Abies  balsamea 
(Linne)  Miller  (Fam.  Coniferce) .  Viscid,  pale  yellowish  or  greenish-yellow, 
transparent;  odor  agreeable,  taste  terebinthinate,  bitter,  and  slightly  acrid;  it 
is  completely  soluble  in  ether,  chloroform,  or  benzene.  When  exposed  to  the 
air,  Canada  turpentine  gradually  dries  and  forms  a  transparent  varnish;  it 
solidifies  on  being  mixed  with  20  per  cent,  of  its  weight  of  magnesium  oxide 
previously  moistened  with  water. 

Carbon  Disulphide,  CS2(  Carbon  Bisulphide). — Preserve  in  partially  filled, 
well-stoppered  bottles,  or  in  tin  cans,  in  a  cool  place,  remote  from  flame  or  fire. 
A  clear,  colorless,  highly  refractive  liquid,  very  volatile,  having  a  strong,  char- 
acteristic but  not  fetid  odor,  and  a  sharp,  aromatic  taste.  Specific  gravity 
between  1.256  and  1.257  at  25°  C.  Soluble  in  about  530  parts  of  water  at 
25°  C. ;  very  soluble  in  alcohol,  ether,  chloroform,  or  fixed  or  volatile  oils.  Car- 
bon disulphide  vaporizes  rapidly  at  the  ordinary  temperature,  is  highly  in- 
flammable, boils  between  46°  and  49°  C,  and,  when  ignited,  burns  with  a  bluish- 
white  flame,  producing  carbon  dioxide  and  sulphur  dioxide.  It  does  not  affect 
the  color  of  blue  litmus  paper  moistened  with  water  (sulphur  dioxide).  Twenty 
mils  when  allowed  to  evaporate  spontaneously  in  a  glass  dish  and  finally  on  a 
water  bath  leaves  not  more  than  0.001  Gm.  of  residue  (dissolved  sulphur). 
No  discoloration  is  produced  in  10  mils  of  lead  acetate  T.S.  after  agitating*  with 
25  mils  of  carbon  disulphide,  when  viewed  from  above  in  a  test  tube  of  about 
2  cm.  in  diameter   (hydrogen  sulphide). 

Carbon  Tetrachloride,  CC14. — A  colorless,  heavy  liquid,  of  characteristic 
odor:  non-inflammable;  specific  gravity  about  1.58  at  25°  C. :  boiling  point  be- 
tween 76°  and  77°  C.  It  is  immiscible  with  water,  but  miscible  with  dehy- 
drated alcohol,  ether,  or  fixed  or  volatile  oils.  Shake  10  mils  with  20  mils  of 
distilled  water  and  allow  the  liquids  to  separate  completely;  the  water  remains 
neutral  to  litmus,  and  becomes  not  more  than  slightly  opalescent  on  the  addition 
of  silver  nitrate  T.S.  (chloride),  and  is  not  colored  by  potassium  iodide  T.S. 
[chlorine).  Twenty-five  mils  when  evaporated  on  a  water  bath  leaves  not  more 
than  0.0005  Gm.  of  residue  (non-volatile  matter).  To  10  mils  of  a  solution  of 
potassium  hydroxide  in  dehydrated  alcohol  (1  in  10),  add  10  mils  of  carbon 
tetrachloride;  after  standing  for  one  hour,  acidify  with  acetic  acid  and  add  1 
mil  of  copper  sulphate  T.  S. ;  no  yellow  precipitate  appears  within  two  hours 
( carbon  <lis u Ipli  idr )  . 

Carmine. — A  lake  color  obtained  from  cochineal  by  the  precipitation  of  its 
aqueous  infusion  with  inorganic  salts  and  albumen.  Bright  red,  light  and  friable 
lumps,  insoluble  in  cold  water  and  acids,  partially  soluble  in  hot  water,  soluble 
in  ammonia  water  with  a  dark  red  color.  When  dried  at  100°  0.,  1  Gm.  of  car- 
mine loses  not  more  than  0.25  Gin.  in  weight:  the  residue  ignited  cautiously  in 
a  porcelain  crucible,  leaves  not  more  than  0.12  Gm.  of  ash.    During  the  ignition 

no  odor  like  that  of  phenol  or  bromine  is  perceptible  (aniline  colors).  Except- 
ing for  a  few  Oocculea.  0.15  Cm  of  carmine  dissolves  completely  in  a  mixture 
of  5  mils  of  ammonia  wafer  and  20  mils  of  distilled  water. 

Chlorine  Test  Solution  (Chlorine  Water  t. — Place  10  Gm.  of  official  man- 
•  dioxide  in  a  flask  connected  by  a  suitable  tube  with  a  small  wash  bottle 
containing  50  mils  of  water,  and  connect  fchia  with  a  bottle  having  a  capacity  of 
1000  mils  and  containing  IHO  mils  of  distilled  water  which  has  previously  been 
boiled  and  allowed  to  cool.  Add  to  the  dioxide  in  the  generating  flask  25  mils 
of  hydrochloric  acid,  previously  diluted  with  25  mils  of  water,  and  apply  a 
gentle  heat  by  means  of  a  sand  bath.  Conduct  the  generated  chlorine  through 
the  water  contained  in  the  wash  bottle  into  the  bottle  containing  the  distilled 
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water,  which  should  he  loosely  stopped  with  cotton  and  kept,  during  the  opera- 
tion, at  a  temperature  of  about  10°  C.  When  the  air  has  been  entirely  dis- 
placed by  the  gas,  disconnect  the  bottle  from  the  apparatus,  and,  having  in- 
serted the  stopper  shake  the  bottle,  loosening  the  stopper  from  time  to  time, 
until,  the  gas  ceases  to  be  absorbed.  If  necessary,  reconnect  the  bottle  with  the 
apparatus,  and  continue  passing  the  gas  and  agitating,  until  the  distilled  water 
is  saturated.  Finally,  pour  the  chlorine  water  into  small,  dark  amber-colored 
glass-stoppered  bottles,  which  should  be  completely  filled,  and  preser\e  them  in 
a  dark  and  cool  place. 

Chlorine  Water,  even  when  kept  from  light  and  air,  is  apt  to  deteriorate. 
When  it  is  required  of  full  strength,  it  should  be  freshly  prepared. 

Chloroform,  CHC13. — Use  official  chloroform. 

Cobaltous  Chloride,  C0CI2 -f- 6H20. — Rose-colored,  monoclinic  crystals,  non- 
hygroscopic,  soluble  in  water  or  alcohol.  Dissolve  2  Cim.  of  the  salt  in  about 
100  mils  of  distilled  water,  completely  precipitate  the  cobalt  by  the  addition  of 
an  excess  of  ammonia  water  followed  by  ammonium  sulphide  T.S.,  and  filter; 
the  filtrate,  after  evaporation  and  ignition,  leaves  not  more  than  0.008  Gm.  of 
residue  (alkali  salts).  Add  3  Gm.  of  sodium  cyanide  to  a  solution  of  1  Gm.  of 
cobaltous  chloride,  in  about  20  mils  of  distilled  water,  boil  until  the  solution 
acquires  a  yellow  color  and  filter  it,  on  the  addition  of  about  1  mil  of  bromine 
followed  by  sufficient  potassium  hydroxide  T.S.  to  render  the  solution  strongly 
alkaline  no  brown  color  develops  (nickel).  No  coloration  is  produced  in  a  solu- 
tion of  2  Gm.  of  the  salt  in  100  mils  of  distilled  water,  to  which  2  mils  of 
nitric  acid  has  been  added,  upon  the  addition  of  hydrogen  sulphide  T.S.  (lead 
and  copper) . 

Cobaltous  Chloride  Test  Solution. — Dissolve  2  Gm.  of  cobaltous  chloride 
with  the  aid  of  1  mil  of  hydrochloric  acid  in  sufficient  distilled  water  to  measure 
100  mils. 

Cochineal  Test  Solution. — See  under  Indicators. 

Congo   Red. — See  under  Indicators. 

Congo  Red  Test  Solution. — See  under  Indicators. 

Copper,  Metallic,  Cu. — In  the  form  of  wire,  foil,  or  turnings. 

Cupric  Acetate,  Cu(C2H302)2  4-  H2O. — Bluish-green  crystals,  having  an 
acetous  odor,  soluble  in  water  or  alcohol.  An  aqueous  solution  of  the  salt  (1  in 
20),  mixed  with  a  few  drops  of  hydrochloric  acid,  is  not  rendered  more  than 
slightly  turbid  at  once,  upon  the  addition  of  a  few  drops  of  barium  chloride  T.S. 
(sulphate) .  In  other  respects  it  meets  the  tests  for  purity  directed  under  the 
official  Cupri  Sulphas. 

Cupric  Acetate  Test  Solution. — Dissolve  1  part  of  cupric  acetate  in  suf- 
ficient distilled  water  to  make  1000  parts.  Should  the  solution  become  cloudy, 
add  acetic  acid,  drop  by  drop,  until  it  becomes  clear. 

Cupric  Ammonium"  Sulphate  Test  Solution. — A  solution  of  cupri-tetram- 
monium  sulphate,  Cu  (NH3)4S04  -f-  1I20.  To  copper  sulphate  T.S.  add  am- 
monia water,  drop  by  drop,  until  the  precipitate  at  first  formed  is  nearly,  but  not 
completely  redissolved,  then  filter.  This  solution  should  be  freshly  made  when 
required. 

Cupric  Sulphate  Test  Solution. — Dissolve  10  Gm.  of  the  official  copper  sul- 
phate in  sufficient  distilled  water  to  measure  100  mils. 

Cupric  Tartrate  Test  Solution. — 'See  Volumetric  Solutions. 

Curare. — -Curare  is  an  impure  vegetable  extract  prepared  by  the  Indians  of 
South  America  and  used  by  them  as  an  arrow  poison.  Its  composition  is  not 
entirely  known,  and  different  specimens  of  curare  vary,  depending  upon  the 
special  variety  of  plant  used  in  its  manufacture.  The  most  important  source  of 
curare  is  fhe  bark  of  several  varieties  <>f  Btrychnos,  the  species  most  commonly 
employed  being  8.  Castclnai,  Wedd.,  S.  Toxifera.  or  8.  Orevaturii.  In  addition 
to  the  extract  of  these  barks  other  substances  are  added  to  impart  consistence, 
to  mislead,  or  perhaps  from  superstitious  considerations.  Commercial  curare 
is  a  brownish  or  black,  shining  resinoid  mass,  posses-ing  a  very  bitter  taste. 
About  76  per  cent,  is  soluble  in  cold  water  and  it  is  almost  completely  soluble 
in  diluted  alcohol. 

Dimethvlaminoazobenzene  (Butter  Yellow),  C6TI5N  :  N.C6TT4N  (CHa^a  — 
It  forms  yellow  plates  melting  between  115°  and  117°  C.  It  is  Insoluble  in 
water,  soluble  in  alcohol :  soluble  in  hydrochloric  acid  with  a  red  color  from 
which  solution  sodium  hydroxide  T.S.  in  excess  precipitates  the  orange-yellow 
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base.  The  solution  of  this  dye  in  sulphuric  acid  is  yellow  and  changes  to  red 
on  dilution  with  water. 

Diphenylamine  (CeH^sNH. — In  the  form  of  grayish-white  or  colorless 
crystals  of  a  peculiar,  aromatic  odor,  melting  between  53°  and  54°  C;  slightly 
soluble  in  water,  more  soluble  in  acids.  It  is  used  either  in  the  dry  state, 
or  in  solution  in  sulphuric  acid,  as  a  test  for  nitric  acid  (in  sulphuric  acid, 
water,  etc.),  or  for  chlorine  (in  hydrochloric  acid).  To  test  a  solution  for  the 
presence  of  nitric  acid,  a  small  portion  of  it  is  carefully  poured  down  the  side 
of  a  test  tube,  slightly  inclined  and  containing  a  few  mils  of  diphenylamine 
T.S.  so  as  to  form  a  layer  over  the  latter.  The  presence  of  nitic  acid  is  shown 
by  a  deep  blue  color  at  the  zone  of  contact.  A  similar  reaction  is  also  produced 
by  the  presence  of  hypochlorites,  chlorates,  chromium  trioxide,  ferric  salts, 
and  similar  oxidizing  agents. 

Diphenylamine  Test  Solution. — Dissolve  0.5  Gm.  of  diphenylamine  in  100 
mils  of  concentrated  sulphuric  acid  (see  page  1515)  diluted  with  20  mils  of 
distilled  water.    The  solution  should  be  colorless. 

Eosin  A  (Yellowish  Eosin),  O [ C6H ( Br20 ) 2Na] C.CelLiCOONa.— The  sodium 
salt  of  tetra-bromfluorescein.  Fine  red  crystals  of  bluish,  glossy  luster,  or  a 
brownish-red  powder;  readily  soluble  in  water,  less  soluble  in  alcohol  and 
insoluble  in  ether.  A  concentrated  aqueous  solution  of  eosin  A  has  a  deep 
brownish-red  color  while  a  dilute  solution  (1  in  500)  is  yellowish-red  with  a 
greenish  fluorescence.  The  alcoholic  solutions  show  a  yellowish-green  fluores- 
cence. The  addition  of  tannic  acid  T.S.  to  an  aqueous  solution  of  eosin  A  ( 1  in 
500),  produces  no  change.  When  about  0.5  Gm.  of  zinc  dust,  followed  by  5 
mils  of  ammonia  water,  is  added  to  5  mils  of  an  aqueous  solution  of  eosin  A 
(1  in  500)  and  the  mixture  agitated,  rapid  decolorization  takes  place.  When 
this  mixture  is  filtered,  the  addition  of  solution  of  hydrogen  dioxide  to  the 
filtrate  restores  the  pink  color  of  the  solution.  The  addition  of  hydrochloric 
acid  to  an  aqueous  solution  (1  in  500)  causes  an  orange  precipitate  which,  upon 
agitating  with  ether,  yields  a  yellow  solution.  This  solution  is  decolorized  upon 
agitating  it  with  a  dilute  solution  of  an  alkali.  The  addition  of  sodium 
hydroxide  T.S.  intensifies  the  color  of  an  aqueous  solution  of  eosin  A  (1  in  500). 
Eosin  A  dissolves  in  concentrated  sulphuric  acid  (see  page  1515)  with  a  yellow 
color  and,  when  this  solution  is  cautiously  diluted  with  distilled  water,  a 
yellowish-red  precipitate  is  produced. 

Ether. — Use  official  ether.     It  should  be  neutral  to  moistened  litmus  paper. 

Ether,  Dehydrated,  (CVH5)20. — Specific  gravity  not  greater  than  0.7115  at 
25°  C. :  it  distils  between  34°  and  36°  C.  Add  a  very  small  quantity  of  powdered 
rosaniline  acetate  (see  page  1510),  dried  at  100°  C.  to  10  mils  of  dehydrated 
ether,  contained  in  a  dry  "lass  cylinder,  stopper  and  shake  it.  No  coloration 
results  (water  or  alcohol).  Add  some  dry  tannic  acid  to  10  mils  of  dehydrated 
ether,  contained  in  a  dry  glass  cylinder,  stopper  and  shake  it:  the  tannin  does 
not  agglutinate  or  form  a  syrupy  deposit  (water  or  alcohol).  Twenty  mils 
of  dehydrated  ether,  when  permitted  to  evaporate  spontaneously,  leaves  no  per- 
ceptible residue,  and  upon  rinsing  the  vessel  with  distilled  water,  the  latter  does 
not  distinctly  affect  litmus  paper.  If  the  ether  shows  the  presence  of  traces 
of  moisture  it  should  be  shaken  with  pieces  of  anhydrous  calcium  chloride. 

Ethyl  Acetate  (Acetic  Ether),  CHs.COOCsHs. — A  transparent,  colorless 
liquid,  of  fragrant,  acetous  odor:  inflammable;  soluble  in  about  10  parts  of  water 
at  25°  C. :  miscible  in  all  proportions  with  alcohol,  ether,  or  volatile  oils. 
Specific  gravity:  0.803  to  0.89S  at,  2.")°  C.J  boiling  point  from  72°  to  77"  C. 
On  evaporating  10  mils  of  ethyl  acetate  on  a  water  bath  no  weighable  residue 
remains  [tum  volatile  matter).  Ethyl  acetate  does  not.  immediately  redden  blue 
litmus  paper.  Evaporate  a  portion  of  ethyl  acetate  spontaneously  from  clean, 
odorless  blotting  paper:  the  final  odor  after  that  of  the  ester  ceases  to  be 
noticeable,  is  not  thai  of  foreign  esters  (lniti/lic  Or  ami/lie  ester).  Agitate  26 
mils  of  ethyl  acetate  with  25  mils  of  a  saturated  aqueous  solution  of  calcium 
chloride  and  permit  it  to  stand  for  complete  Separation,  the  volume  of  the 
latter  does  not  increase  more  than  0.5  mil  (alcohol  or  water).  Mix  20  mils  of 
ethyl  acetate  with  a  solution  of  20  (,'m.  of  sodium  hydroxide  in  50  mils  of 
distilled  water,  allow  the  mixture  to  stand,  agitating  occasionally,  or  heat  it. 
gently  under  a  reflux  condenser,  until  a  homogeneous  liquid  results,  and  then 
distil   about  25    mils.     This  distillate   complies    with    the   test   for   absence   of 
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methyl  alcohol  under  Alcohol.  When  5  mils  of  ethyl  acetate  is  poured  over 
5  mils  of  sulphuric  acid,  no  coloration  is  produced  at  the  zone  of  contact  of  the 
two  layers    {amyl  alcohol  or  other  carbonizable  impurities) . 

Ferric  Ammonium  Sulphate,  FeXII4(S04)2  -f-  12H20. — Pale  violet,  octahe- 
dral crystals,  without  odor,  and  having  an  acid,  styptic  taste;  efflorescent  on 
exposure  to  the  air.  Soluble  in  2.7  parts  of  water  at  25°  C.  and  in  0.8  part  of 
boiling  water;  insoluble  in  alcohol.  The  addition  of  0.5  mil  of  nitric  acid  to 
10  mils  of  a  solution  of  the  salt  (1  in  20),  followed  by  a  few  drops  of  silver 
nitrate  T.S.,  produces  no  turbidity  (chloride) .  The  addition  of  a  few  drops 
of  a  freshly  prepared  solution  of  potassium  ferricyanide  T.S.  to  a  solution 
of  the  salt  (1  in  20)  does  not  produce  a  blue  or  green  color  (ferrous  salt). 

Ferric  Ammonium  Sulphate  Test  Solution. — Dissolve  10  Gm.  of  ferric  am- 
monium  sulphate   in   sufficient  distilled   water  to   measure   100  mils. 

Ferric  Chloride  Test  Solution. — Dissolve  10  Gm.  of  the  official  ferric  chloride 
in  sufficient  distilled  water  to  measure   100  mils. 

Ferrous  Sulphate  Test  Solution. — Dissolve  a  clear  crystal  of  the  official 
ferrous  sulphate  in  about  10  parts  of  distilled  water  which  has  been  previously 
boiled  to  expel  air.  This  solution  is  to  be  freshly  prepared  immediately 
before  use. 

Ferrous  Sulphate  (Acid)  Test  Solution. — Dissolve  7.5  Gm.  of  clear  crystals 
of  U.  S.  P.  ferrous  sulphate  in  90  mils  of  distilled  water  which  has  been  pre- 
viously boiled  to  expel  air,  and  then  add  sufficient  official  sulphuric  acid  to  meas- 
ure 100  mils.     This  solution  is  to  be  freshly  prepared  immediately  before  use. 

Ferrous  Sulphide,  FeS. — A  heavy  solid,  in  the  form  of  black  or  brownish- 
black  irregular  masses,  or  cast  into  sticks,  soluble  in  diluted  sulphuric  or 
diluted  hydrochloric  acid,  with  copious  evolution  of  hydrogen  sulphide. 

Filter  Paper  Quantitative. — For  the  Mercuric  Bromide  Test  Paper  of  the 
Arsenic  Test  use  Schleicher  and  Schull's  No.  589  (Blue  Ribbon),  or  Swedish  O. 
filter  paper  or  other  makes  of  like  surface,  quality  and  ash   (see  Arsenic  Test). 

Fluorescein  (Resorcinolphthalein) . — A  derivative  [C2oH1205  or  0(C6H30H)a 
C.C6H4C00]  of  resorcinol  obtained  by  the  condensation  of  resorcinol  and 
phthalic  anhydride.  Fluorescein  occurs  as  a  yellowish-red  to  dark-red  powder; 
odorless  and  tasteless.  It  is  very  slightly  soluble  in  water  or  ether,  soluble  in 
alcohol.  Fluorescein  dissolves  in  solutions  of  alkali  hydroxides  or  carbonates, 
forming  a  liquid  which  appears  red  when  observed  in  transmitted  light  and 
fluorescent  bright-green  in  reflected  light.  An  alkaline  solution  of  fluorescein, 
even  when  highly  diluted,  shows  a  greenish-yellow  fluorescence,  which  is  dis- 
charged by  the  addition  of  a  slight  excess  of  acid.  Incinerate  1  Gm.  of  fluorescein; 
the  ash  does  not  exceed  0.0025  Gm.  Heat  about  1  Gm.  of  fluorescein  at  a  tempera- 
ture below  a  red  heat  until  it  is  completely  carbonized,  then  boil  the  powdered 
residue  with  10  mils  of  diluted  hydrochloric  acid  for  five  minutes,  filter  and  wash 
the  residue  with  10  mils  of  distilled  water.  The  combined  filtrate,  when  boiled 
with  a  few  drops  of  nitric  acid,  and  supersaturated  with  ammonia  and  filtered, 
if  necessary,  remains  clear  upon  the  addition  of  an  equal  volume  of  hydrogen 
sulphide  T.S.  (zinc).  Shake  about  1  Gm.  of  fluorescein  with  20  mils  of  distilled 
water  and  filter;  one  drop  of  tenth-normal  sodium  hydroxide  \'.S.  imparts  to 
10  mils  of  the  filtrate  a  bright  green  fluorescence.  The  addition  of  a  drop  of 
ferric  chloride  T.S.  to  the  remaining  portion  of  the  filtrate  does  not  produce  a 
bluish  coloration    (resorcinol  and  various  other  phenolic  compounds) . 

Fuchsin  (Basic  Fuchsin,  Magenta,  Rubin,  Rosaniline). — The  hydrochloride  or 
acetate  of  rosaniline  (triamido-diphenyl-tolyl-carbinol)  frequently  with  the 
same  salts  of  para-rosaniline  (triamido-triphenyl-carbinol) .  In  well-developed 
crystals  or  irregular  crystalline  fragments  of  a  glossy,  greenish-bronze  luster. 
Soluble  in  water,  alcohol,  or  amy!  alcohol.  An  aqueous  solution  (1  in  500), 
upon  the  addition  of  tannic  acid  T.S.,  yields  a  red  precipitate.  The  addition 
of  about  0.5  Gm.  of  zinc  dual  (sec  page'  1516),  and  10  mils  of  ammonia  water 
to  10  mils  of  an  aqueous  solution  of  fuchsin  (1  in  500)  produces  decolorization 
when  the  mixture  is  well  shaken.  Place  a  few  drops  of  this  decolorized  solution 
on  filter  paper,  and  then  add  near  by  a  few  drops  of  hydrochloric  acid:  the  /one 
where  the  two  neutralizing  fluids  meet  assumes  a  red  color.  Sulphurous  a.  id 
(see  page  1515),  when  added  slowly,  with  agitation,  to  an  aqueous  solution  of 
fuchsin  (1  in  500)  causes  deeolori/ation.  The  original  color  is  restored  upon 
the  subsequent  addition  of  a  solution  of  formaldehyde.  Upon  slowly  adding 
hydrochloric  acid,  to  an  aqueous  solution  of  fuchsin   (1  in  500),  the  red  color 
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gradually  changes  to  a  brownish-red  which  subsequently  changes  to  a  yellow 
when  the  reagent  is  in  excess.  The  addition  of  sodium  hydroxide  T.S.  to  an 
aqueous  solution  of  fuchsin  (1  in  500)  precipitates  the  red  colored  free  base. 
Finely  pulverized  fuchsin  dissolves  in  concentrated  sulphuric  acid  (see  page 
1515)  with  a  yellow  to  yellowish-brown  color,  which  solution,  upon  the  cautious 
addition  of  distilled  water,  becomes  yellow  to  colorless. 

Fuchsin,  Acid  (Acid  Magenta,  Acid  Rubin,  Fuchsin  S). — Chiefly  the  acid 
sodium  salt  of  fuchsin  di-  and  tri-sulphonic  acids.  Acid  fuchsin  occurs  as 
metallic,  greenish,  glistening  granules  or  as  a  greenish-brown  crystalline 
powder;  soluble  in  water,  forming  a  cherry-red.  solution,  very  slightly  soluble 
in  alcohol ;  insoluble  in  ether.  The  addition  of  tannic  acid  T.S.  to  an  aqueous 
solution  of  acid  fuchsin  (1  in  500)  produces  no  precipitation  (acid  color). 
The  addition  of  about  0.5  Gm.  of  zinc  dust  and  5  mils  of  ammonia  water  to 
10  mils  of  an  aqueous  solution  of  acid  fuchsin  (1  in  500)  produces  decolorization 
when  the  mixture  is  well  shaken.  When  this  mixture  is  filtered,  the  addition 
of  hydrochloric  acid  to  the  colorless  filtrate  restores  its  original  red  color. 
This  solution,  when  agitated  with  ether,  imparts  no  color  to  the  latter 
(phthaleins) .  The  addition  of  sodium  hydroxide  T.S.  to  an  aqueous  solution 
of  the  salt  (1  in  500)  almost  decolorizes  the  solution.  The  addition  of 
hydrochloric  acid  to  an  aqueous  solution  (1  in  500)  produces  no  change.  It 
dissolves  in  concentrated  sulphuric  acid  with  a  yellow  to  brownish-red  color 
and  this  solution,  upon  the  cautious  addition  of  distilled  water,  changes  to  its 
original   fuchsin-red   color. 

FuchsiruSuIphurous  Acid  Test  Solution. — To  a  solution  of  0.5  Gm.  of 
fuchsin  and  9  Gm.  of  the  sodium  bisulphite  (see  page  1510)  in  500  mils  of  dis- 
tilled water,  add  10  mils  of  hydrochloric  acid.  The  quantity  of  sulphurous  acid 
present  should  be  about  5  Gm.  Preserve  the  solution  in  well-stoppered  bottles 
protected  from  light. 

Gelatin  Test  Solution. — Dissolve  1  Gm.  of  official  gelatin  in  50  mils  of  dis- 
tilled water,  with  the  aid  of  a  gentle  heat,  and  filter,  if  necessary.  This  solu- 
tion is  to  be  freshly  made  when  wanted  for  use. 

Glass  Wool  (Spun  Glass). — Fine  threads  of  spun  glass.  Two  Gm.  of  glass 
wool  when  digested  on  a  bath  of  boiling  water  for  one-half  hour  with  100  mils  of 
diluted  hydrochloric  acid,  the  mixture  filtered  and  the  filtrate  evaporated  to  dry- 
ness and  then  dried  at  110°  C,  leaves  not  more  than  0.01  Gm.  of  residue  (solu- 
ble matter).  Boil  1  Gm.  of  glass  wool  for  a  few  minutes  with  a  mixture  of  25 
mils  each  of  diluted  nitric  acid  and  distilled  water;  filter,  evaporate  the  filtrate 
to  dryness,  and  treat  the  residue  with  10  mils  of  distilled  water  and  again 
filter  it;  the  filtrate  is  not  affected  by  the  addition  of  hydrogen  sulphide  T.S. 
(lead). 

Glucose,  Dry  (Dextrose,  d-glucose),  C6Hi206. — A  white,  anhydrous  powder 
which  complies  with  the  tests  for  identity  and  purity  given  under  "  Gliwosum." 

Gold  Chloride  (Chlorauric  Acid),  AuCl3HCl  +  4H20. — Yellow,  very  hygro- 
scopic crystals  which  contain  about  48  per  cent,  of  metallic  gold,  when  assayed 
by  moistening  a  weighed  portion  of  the  crystals  with  a  slight  excess  of  ammo- 
nium oxalate  T.S.,  evaporating  to  dryness,  igniting  and  weighing  the  residue. 
The  metallic  gold  thus  obtained  does  not  give  a  positive  reaction  upon  heating 
witli  diluted  hydrochloric  acid,  filtering  and  testing  the  solution  with  either 
hydrogen  sulphide  T.S.,  dry  glucose,  or  ammonium  sulphide  T.S. 

Gold  Chloride  Test  Solution. — Dissolve  1  Gm.  of  gold  chloride  in  30  mils  of 
distilled  water. 

Gold  Chloride  Test  Solution,  Diluted. — This  solution  is  used  as  a  standard 
for  the  assay  of  flic  official  Dried  Suprarenals,  and  must  contain  0.1  Gtn.  of 
metallic  gold  in  each  loo  mils.     Accurately  measure  10  mils  of  gold  chloride 

test  solution  (sec  above)  into  a  weighed  porcelain  crucible,  add  about  1  Gm.  of 
ammonium  oxalate  T.S.  and  evaporate  it  to  dryness;  then  cautiously  ignite  the 
residue  until  no  further  loss  in  weight  occurs,  and  weigh,  Calculate  the  exact 
amount  of  metallic  gold  present  in  the  solution  which  has  been  assayed  and  then 
dilute  the  remainder  with  a  BUffident  quantity  of  distilled  water  to  make  each 
loo  mil--  contain  o.l  (im.  of  metallic  gold. 

Hematein,  <'i6Hi2(>6- — A  product  of  the  oxidation  <>f  hematoxylin,  occurring 
in  reddish-brown  plates  of  a  greenish  metallic  luster;  very  slightly  soluble  in 
cold  water,  alcohol  or  ether,  insoluble  in  chloroform.  It  is  soluble  in  ammonia 
water  with  a  brownish  violet  color  and  in  diluted  solutions  of  the  caustic  alka- 
lies with  a  bright  red  color. 
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Hematoxylin  and  Hematoxylin  Test  Solution. — See  under  Indira  tors. 

Hydrated  Chloral  Test  Solution. — A  concentrated  aqueous  solution  pre- 
pared by  dissolving  3  parts  of  ollicial  hydrated  chloral  in  2  parts  of  distilled 
water. 

Hydrochloric  Acid,  Concentrated,  for  Tests,  HC1. — An  acid  of  specific 
gravity  between  1.170  and  1.184  at  25°  C.  (35  to  38  per  cent.),  which  must  re- 
spond to  the  following  tests  of  purity:  Evaporate  100  mils  of  the  acid  to  about 
5  mils,  dilute  it  with  10  mils  of  distilled  water,  and  add  a  few  drops  of  barium 
chloride  T.S.;  no  precipitate  occurs  within  twelve  hours  (sulphuric  acid). 
Evaporate  50  mils  of  the  acid  to  dryness  on  a  water  bath;  not  more  than  0.002 
Gm.  of  non-volatile  residue  remains  (non-volatile  solids).  Add  5  mils  of  the 
concentrated  acid,  diluted  with  50  mils  of  distilled  water,  to  a  solution  of  1 
drop  of  tenth-normal  iodine  V.S.  in  50  mils  of  distilled  water  to  which  a  few 
drops  of  starch  T.S.  have  been  added;  no  decolorization  occurs  (sulphurous 
acid).  Dilute  10  mils  of  the  acid  with  about  100  mils  of  warm  distilled  water 
(at  about  50°  C. )  and  thoroughly  saturate  it  with  hydrogen  sulphide;  no  dark 
coloration  or  precipitate  forms  either  before  or  after  neutralizing  with  ammonia 
water  and  adding  a  few  drops  of  ammonium  sulphide  T.  S.  (heavy  metals). 
Two  mils  of  the  acid,  diluted  with  10  mils  of  distilled  water,  when  subjected  to 
the  Arsenic  Test  (No.  1)  produces  a  stain  not  greater  than  that  produced  by 
the  zinc. 

Hydrogen  Sulphide,  H2S. — A  gas  generated  by  treating  ferrous  sulphide 
(see  page  1499)  with  diluted  sulphuric  acid,  and  washing  the  gas  as  directed 
below  under  the  Test  Solution. 

Hydrogen  Sulphide  Test  Solution  ( Hydrosulphuric  Acid). — A  saturated, 
aqueous  solution  of  hydrogen  sulphide.  To  prepare  about  1000  mils  of  the  solu- 
tion, treat  20  Gm.  of  ferrous  sulphide  in  a  suitable  apparatus  with  a  mixture  of 
20  mils  of  official  sulphuric  acid  and  250  mils  of  distilled  water,  pass  the  gas 
through  a  drying  tube  filled  with  granulated  calcium  chloride,  then  from  this 
through  a  tube  of  about  8  millimeters  diameter  and  40  centimeters  in  length, 
which  contains  al)out  5  Gm.  of  coarsely  pulverized  iodine  mixed  with  glass  wool, 
and  finally  through  a  wash  bottle  which  contains  a  small  quantity  of  potas- 
sium iodide  T.S.  The  gas  thus  purified  is  conducted  nearly  to  the  bottom  of  a 
bottle  of  the  capacity  of  about  1500  mils  containing  1000  mils  of  cold  distilled 
water.  Shake  the  bottle  occasionally  to  facilitate  the  solution  of  the  gas. 
When  the  gas  is  no  longer  absorbed,  transfer  the  solution  to  small,  dark  amber- 
colored  bottles,  fill  nearly  to  the  top;  pass  a  stream  of  purified  hydrogen  sul- 
phide for  a  few  minutes  through  each,  and  then  at  once  stopper  them  tightly, 
and  preserve  them  afterwards  in  a  cool  and  dark  place.  Do  not  use  this  solu- 
tion unless  it  retains  a  strong  odor  of  hydrogen  sulphide,  and,  when  added  to 
an  equal  volume  of  ferric  chloride  T.S.  produces  at  once  a  copious  precipitate 
of  sulphur. 

Indicators. — See  special  list,  page  1536. 

Indigo  Carmine  Test  Solution. — Dissolve  1  Gm.  of  the  official  sodium  in- 
digotindisulphonate  in  150  mils  of  distilled  water. 

Iodeosin  and  Iodeosin  Test  Solution. — See  under  Indioatora. 

Iodine,  Purified. —  Heat  powdered  official  iodine  in  a  porcelain  dish  placed 
on  a  water  bath  for  twenty  minutes,  and  stir  it  constantly  with  a  glass  rod,  so 
that  adhering  moisture,  cyanogen  iodide,  and  most  of  the  iodine  bromide  and 
iodine  chloride,  if  present,  may  be  vaporized,  then  transfer  the  iodine  to  a  porce- 
lain or  other  non-metallic  mortar,  and  triturate  it  with  about  6  per  cent,  of  its 
weight  of  dry  potassium  iodide,  so  as  to  decompose  any  remaining  iodine  bro- 
mide and  iodine  chloride.  Then  return  the  mixture  to  the  dish,  cover  it  with 
a  glass  funnel,  and  heat  the  dish  carefully  on  a  sand  bath.  Detach  the  sub- 
limed iodine,  powder  it  and  then  dry  for  twenty-four  hours  over  calcium  chloride. 
Keep  the  product  in  well-stoppered  bottles,  in  a  cool  place.  One  Gm.  of  iodine, 
thus  purified,  leaves  no  weighable  residue  when   sublimed. 

Iodine  Test  Solution. — Dissolve  1  Gm.  of  ollicial  iodine  and  3  Gm.  of  potas- 
sium iodide  in  50  mils  of  distilled  water. 

Iodo-bromide  Test  Solution. —  (See  Iodine  Absorption  Valui  B.) 

Dissolve  13.2  Gm.  of  powdered  iodine  (see  page  <isc>)  in  1000  mils  of  official 
glacial  acetic  acid  with  the  aid  of  a  gentle  heat,  if  necessary,  to  facilitate  solu- 
tion. Cool  the  solution  to  25°  (.'.  and  determine  the  iodine  content  in  _'<>  mils 
of  the  solution  by  means  of  tenth-normal  sodium  thiosulphate  V.S. ;  then  add  to 
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the  solution  a  quantity  of  bromine  (see  page  1495)  moleeularly  equivalent  to 
that  of  the  iodine  present  (3  mils  being  the  usual  approximate  amount).  Keep 
the  solution  in  glass-stoppered  bottles,  protected  from  light. 

Iron,  Metallic,  Fe. — Bright  and  perfectly  clean  iron  in  the  form  of  wire, 
sheet,  filings,  or  powder  ( electrolytically  reduced ) .  For  making  solutions  of 
pure  iron  salts,  fine,  thin,  bright  wire  (so-called  "florist's"  or  "piano  wire") 
is  used.     For  detecting  copper  use  bright  pieces  of  sheet  iron  or  steel  needles. 

Laevo=methyIamino=ethanol=catechol,  C9H13O3N. — A  nearly  white  to  light 
brown  micro-crystalline  powder.  Very  slightly  soluble  in  water;  almost  insolu- 
ble in  alcohol  (90  per  cent. ) ,  in  ether,  and  in  chloroform.  Combines  with  acids 
to  form  salts  which  are  readily  soluble  in  water  and  in  alcohol  (90  per  cent.). 
Melts,  with  partial  decomposition,  between  205°  and  212°  C.  Alkaline  to  mois- 
tened litmus  paper.  A  dilute,  slightly  acidified  solution  gives  with  a  trace  of 
ferric  chloride  an  emerald-green  color  which  is  changed  to  purple  or  carmine  by 
the  cautious  addition  of  a  dilute  solution  of  sodium  hydroxide.  It  readily 
reduces  solution  of  gold  chloride  and  gradually  develops  a  characteristic,  un- 
pleasant odor  when  a  small  quantity  is  mixed  with  five  times  its  volume  of 
sodium  hydroxide  T.S.  It  yields  no  precipitate  with  potassio-mercuric  iodide 
T.S.  (absence  of  most  alkaloids).  No  weighable  ash  is  obtained  on  ignition  of 
0.2  Gm. 

Lead  Acetate  Glass  Wool. — Immerse  glass  wool  in  a  mixture  of  equal  parts 
of  lead  acetate  T.S.  and  distilled  water  and  remove  the  excess  of  liquid  by  press- 
ing it  between  filter  paper.  Prepare  the  glass  wool,  as  just  described,  imme- 
diately before  it  is  required  in  the  test. 

Lead  Acetate  Test  Paper. — Immerse  strips  of  heavy  white  filter  paper,  6  cm. 
in  width  and  8  cm.  in  length,  in  a  mixture  of  equal  parts  of  lead  acetate  T.S. 
and  distilled  water,  drain  off  the  excess  of  liquid  and  dry  the  paper  on  glass  in 
an  oven  at  100°  C,  avoiding  contact  with  metal. 

Lead  Acetate  Test  Solution. — Dissolve  10  Gm.  of  clear,  transparent  crys- 
tals of  official  lead  acetate,  free  from  adhering  lead  carbonate,  in  sufficient  dis- 
tilled water  to  measure  100  mils.  Preserve  the  solution  in  well-stoppered 
bottles. 

Lead  Acetate  Test  Solution,  Alcoholic. — Dissolve  3  Gm.  of  clear  trans- 
parent crystals  of  official  lead  acetate,  free  from  adhering  lead  carbonate,  in 
sufficient  alcohol  to  measure  100  mils.  Preserve  the  solution  in  well-stoppered 
bottles. 

Lead  Acetate  Test  Solution,  Basic. — Use  the  official  solution  of  lead  sub- 
acetate. 

Lead  Nitrate,  Pb(N0s)2> — Colorless,  octahedral  crystals,  transparent  or 
opaque.  Soluble  in  1.85  parts  of  water  at  25°  C,  in  0.75  part  of  boiling  water, 
and  almost  insoluble  in  alcohol.  Lead  nitrate  responds  to  the  tests  of  identity 
for  lead  and  freedom  from  foreign  metals  directed  under  I'hnnbi  Acetd8. 

Lead  Peroxide  (Lead  Dioxide),  1*1)02. — -A  dark  brown  powder  containing  not 
less  than  90  per  cent,  of  lead  peroxide.  Insoluble  in  nitric  acid;  when  warmed 
with  hydrochloric  acid,  it  is  converted  into  lead  chloride  with  the  evolution  of 
chlorine;  when  heated  alone  or  with  sulphuric  acid,  lead  peroxide  gives  oil  oxy- 
gen. It  is  dissolved  by  concentrated  solutions  of  potassium  or  sodium  hydrox- 
ide. Dissolve  by  agitation  about  0.5  Cm.  of  finely  powdered  lead  peroxide, 
previously  dried  to  constant  weight  at  100°  C.  and  accurately  weighed,  in  a 
solution  of  1.5  Cm.  of  official  potassium  iodide  and  12  dm.  of  official  sodium 
acetate  in  8  mils  of  official  glacial  acetic  acid  diluted  with  an  equal  volume  of 
distilled  water.  Should  the  resulting  solution  be  turbid,  add  further  small  por- 
tions of  sodium  acetate  until  (dear.  Then  determine  the  liberated  iodine  by 
titrating  with  tenth-normal  sodium  thiosulphatc  V.S.,  starch  T.S.  being  used  as 
indicator.  It  shows  not  less  than  90  per  cent,  of  PbOg.  Bach  mil  of  tenth- 
normal sodium  thiosuhphate  V.s.  is  equivalent  to  0.01195  Gm.  of  PbOg. 

Lime,  Freshly  Slaked. — To  prepare  freshly  slaked  lime  for  the  Opium 
Assay,  drop  upon  a  convenient  quantity  of  lime  one-third  of  its  weight  of 
water,  cover  it   and  allow    it    to  stand  until  the  lime  is  slaked  and  cooled. 

Litmus   Paper  and   Test   Solution. — See  under   Indicator*. 

Magnesia  Mixture  Test  Solution. —  Dissolve  5.5  Gm.  of  magnesium  chlo- 
ride, and  7  (ini.  nf  official  ammonium  chloride  in  65  mils  of  distilled  water,  add 
::.".    mill   Of   Official    ammonia    water,    set    the    mixture    aside    for   a    few   days    in    a 

well  stoppered  vessel,  and  filter.  If  not  perfectly  clear,  filter  the  solution  before 
using. 
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Magnesium  Chloride,  MgCb  +  6II2O. — White,  deliquescent  crystals,  soluble 
in  about  0.(i  per  cent,  of  cold  water  and  about  5  parts  of  alcohol,  leaving  no 
insoluble  residue.  Ten  mils  of  an  aqueous  solution  (1  in  20)  shows  no  pre- 
cipitate upon  the  addition  of  a  few  drops  of  diluted  sulphuric  acid  {barium), 
nor  after  the  addition  of  10  mils  of  ammonium  chloride  T.S.  followed  by  a  few 
drops  of  ammonia  water  and  5  mils  of  ammonium  oxalate  T.S.  {calcium),  nor 
after  the  addition  of  ammonium  sulphide  T.S.   {heavy  metals  1. 

Magnesium  Sulphate  Test  Solution. — Dissolve  10  6m.  of  official  mag- 
nesium sulphate  in  sufficient  distilled  water  to  measure  100  mils. 

Manganese  Sulphate,  MnS04. — Containing  from  4  to  5  molecules  of  water 
of  crystallization  (depending  on  the  temperature  at  which  it  is  crystallized), 
forming  pale  rose-red  crystals,  slightly  efflorescent  in  the  air,  soluble  in  about  1 
part  of  water,  insoluble  in  alcohol.  Its  aqueous  solution  (1  in  20)  yields  with 
barium  chloride  T.S.  a  white  precipitate  insoluble  in  hydrochloric  acid,  and  with 
ammonium  sulphide  T.S.  a  salmon  colored  precipitate.  Dissolve  1  Gm.  of  the 
salt  in  50  mils  of  distilled  water,  add  0.5  mil  of  hydrochloric  acid  (see  page 
659)  and  a  few  drops  of  chlorine  water  (see  page  1490),  boil  for  a  few  minutes 
and  cool.  On  now  adding  1  mil  of  potassium  sulphocyanate  T.S.  to  this  solu- 
tion no  red  color  is  produced.  Dissolve  1  Gm.  of  the  salt  in  50  mils  of  dis- 
tilled water,  add  about  10  mils  of  ammonium  chloride  T.S.,  heat  to  boiling,  and 
precipitate  the  manganese  with  ammonium  sulphide  T.S.,  continuing  the  heat- 
ing until  the  precipitate  acquires  a  greenish  color,  then  filter,  evaporate  the 
filtrate  to  dryness  and  ignite;  not  more  than  0.5  per  cent,  of  residue  remains 
{calcium,  magnesium,  or  alkali  metals). 

Manganese  Sulphate  Test  Solution. — Dissolve  10  Gm.  of  manganese  sul- 
phate in  50  mils  of  distilled  water,  and  add  sufficient  diluted  sulphuric  acid  to 
make  100  mils. 

Mercuric  Bromide,  HgBr2. — White  rhombic  needles  or  prisms  or  lustrous 
scales  or  a  granular,  crystalline  powder,  fusing  at  about  325°  C.  and  sublim- 
ing without  decomposition.  Soluble  in  200  parts  of  water  at  25°  C.  and  in  25 
parts  of  boiling  water;   readily  soluble  in  boiling  alcohol. 

Mercuric  Bromide  Test  Paper. — Cut  stiff,  heavy  quantitative  filter  paper 
(see  Filter  Paper,  Quantitative)  into  strips  3  mm.  in  width  and  about  12  cm. 
in  length.  Immerse  these  strips  for  five  minutes  in  alcoholic  mercuric  bro- 
mide T.S.  (see  below).  Remove  the  excess  of  solution  by  pressing  the  strips  be- 
tween filter  paper  and  then  dry  them  quickly  on  glass  in  an  oven  heated  to  100° 
C.     Place  the  strips  at  once  in  a  wide-mouthed  bottle  and  stopper  it  securely. 

Mercuric  Bromide  Test  Solution,  Alcoholic. — Dissolve  5  Gm.  of  mercuric 
bromide  in  100  mils  of  alcohol,  employing  a  gentle  heat  to  facilitate  solution. 
Keep  it  in  glass-stoppered  bottles  protected  from  the  light. 

Mercuric  Chloride  Test  Solution. — Dissolve  5  (Jin.  of  official  corrosive  mer- 
curic chloride  in  sufficient  distilled  water  to  measure  100  mils. 

Mercuric  Nitrate  Test  Solution,  Hg(NOa)» — Mix  45  <;m.  of  official  nitric 
acid  with  15  mils,  of  distilled  water  and  dissolve  40  Gm.  of  official  red  mercuric 
oxide  in  the  mixture.       Keep  the  solution   in  glass-stoppered   bottles. 

Mercuric  Potassium  Iodide  Test  Solution  [Mayer's  Reagemt). — Dissolve 
1.358  Gm.  of  official  corrosive  mercuric  chloride  in  60  mils  of  distilled  water. 
and  5  Gm.  of  official  potassium  iodide  in  10  mils  of  distilled  water.  Mix  the 
two  solutions,  and  then  add  sufficient  distilled  water  to  measure  100  mils. 

Mercuric  Potassium  Iodide  Test  Solution,  Alkaline  {Nestler'a  Reagent). 
— 'Dissolve  10  Gm.  of  official  potassium  iodide  in  K)  mils  of  distilled  water,  and 
add  gradually  in  portions  a  saturated  aqueous  solution  of  official  corrosive  mer- 
curic chloride  with  constant  agitation,  until  a  slight  red  precipitate  remains 
undissolved;  to  this  mixture  add  31)  Gm.  of  official  potassium  hydroxide  and. 
when  solution  has  taken  place,  1  mil  more  of  the  saturated  aqueous  solution  of 
mercuric  chloride.  Dilute  this  solution  with  distilled  water  until  it  measures 
200  mils.  Allow  the  precipitate  to  subside,  and  draw  oil'  tbe  clear  tluid.  Two 
mils  of  this  reagent,  when  added  to  50  mils  of  distilled  water  containing  0.05 
milligramme  of  ammonia,  produces  at  once  a  yellowish-brown  coloration. 

Mercurous  Nitrate  Test  Solution,  Ilg\<>3.  Mix  10  Gm.  of  pure  mercury 
(see  page  914)  with  5  mils  of  official  nitric  acid  and  5  mils  of  distilled  water. 
in  a  porcelain  evaporating  dish  and  set  it  aside  for  twenty-four  hours  in  a 
cool,  dark  room,  separate  and  drain  the  crystals  of  mercurous  nitrate,  and 
dissolve  them  in  100  mils  of  distilled  water.  Preserve  the  solution  in  a  dark 
amber-colored  bottle  in  which  a  small  quantity  of  mercury  has  been  placed. 
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Methyl  Orange  and  Methyl  Orange  Test  Solution. — See  under  Indicators. 

Methyl  Red  and  Methyl  Red  Test  Solution.— See  under  Indicators. 

Methyl  Violet  6B  (Paris  Violet  613). — A  mixture  of  penta-  and  hexa-methyl- 
para-rosaniline  chlorides.  A  very  dark  greenish  powder  which  dissolves  readily 
in  water  or  alcohol,  yielding  a  deep  violet  solution.  Its  solution  in  alcohol  or 
chloroform  has  a  deeper  blue  color  than  the  aqueous  solution.  Insoluble  in 
ether.  An  aqueous  solution  of  methyl  violet  (1  in  500)  when  added  drop  by 
drop  to  tannic  acid  T.S.  forms  a  deep  blue  precipitate  (basic  color).  The  ad- 
dition of  a  few  drops  of  hydrochloric  acid  to  a  mixture  of  about  0.5  Gm.  of 
zinc  dust  and  5  mils  of  an  aqueous  solution  of  methyl  violet  (1  in  500)  causes 
rapid  decolorization.  Place  a  few  drops  of  this  decolorized  solution  near  a 
few  drops  of  ammonia  water  on  filter  paper;  the  zone  of  contact  assumes  a 
blue  color.  Add  hydrochloric  acid  slowly,  drop  by  drop,  with  agitation,  to  an 
aqueous  solution  of  the  salt  (1  in  500)  ;  the  violet  color  gradually  changes  to 
blue-green,  green,  and  finally  to  brownish-yellow,  the  solution  remaining  clear. 
Upon  gradually  diluting  this  solution  with  distilled  water,  the  color  changes 
take  place  in  the  reverse  order.  Add  5  mils  of  sodium  hydroxide  T.S.  to  5  mils 
of  an  aqueous  solution  of  methyl  violet  (1  in  500)  ;  a  blue  precipitate  gradu- 
ally forms  and  upon  heating,  the  mixture  becomes  colorless  and  deposits  white 
floceules.  Concentrated  sulphuric  acid  dissolves  methyl  violet  with  an  orange 
to  brownish-red  color;  upon  slowly  diluting  this  solution  with  distilled  water, 
the  solution  assumes  a  brown,  then  green,  and  finally  a  blue  color.  Inciner- 
ate 1  Gm.  of  methyl  violet;  not  more  than  0.01  Gm.  of  ash  remains. 

Methylene  Green  ( Mono-nitro-methvlene  blue,  Tetra-methvl-mono-nitro- 
thioninchloride),  (CH3)2.N.C6H3  :  X(S)C6H2(X02)  .X.  (CH3)2CL— A  very  dark 
brown  to  gray-black  powder;  soluble  in  water  and  slightly  soluble  in  alcohol, 
yielding  greenish-blue  solutions.  An  aqueous  solution  of  methylene  green  ( 1  in 
500)  yields  a  precipitate  upon  the  addition  of  tannic  acid  T.S.  The  addition  of 
0.5  Gm.  of  zinc  dust  and  5  mils  of  ammonia  water  to  10  mils  of  an  aqueous 
solution  of  the  salt  ( 1  in  500 )  and  warming  the  resulting  mixture  causes  de- 
colorization. Add  a  few  drops  of  solution  of  hydrogen  dioxide  to  the  decolor- 
ized liquid,  keeping  the  solution  alkaline;  a  violet  color  is  produced.  The  addi- 
tion of  hydrochloric  acid  to  an  aqueous  solution  of  methylene  green  (1  in  500) 
produces  no  change;  sodium  hydroxide  T.S.  produces  a  violet  precipitate  which 
dissolves  upon  heating  (distinction  from  methylene  blue).  Methylene  green 
dissolves  in  sulphuric  acid  with  a  green  color  and  on  cautiously  diluting  this 
solution  with  distilled  water  it  changes  to  greenish-blue. 

Molybdic  Acid,  H2Mo04. — A  white  to  yellowish-white  powder,  containing 
about  85  per  cent,  of  molybdic  anhydride  (Mo03).  One  Gm.  of  molybdic  acid 
yields  a  clear  solution  with  10  mils  of  ammonia  water;  the  addition  of  an 
equal  volume  of  hydrogen  sulphide  T.S.  produces  a  greenish-yellow  color,  but  no 
brownish-yellow  color  or  precipitate  (heavy  metals).  Pour  a  solution  of  10  Gm. 
of  molybdic  acid  in  about  25  mils  of  ammonia  water  into  a  mixture  of  75  parts 
of  nitric  acid  (see  page  6G4),  and  75  parts  of  distilled  water  and  set  it  aside 
for  twelve  hours  at  about  40°  C. ;  no  yellow  precipitate  appears  (phosphoric 
acid).  Prepare  a  solution  of  about  0.5  Gm.  of  molybdic  acid,  accurately 
weighed,  in  50  mils  of  distilled  water  by  the  aid  of  about  3  mils  of  ammonia 
water,  warming  it  to  facilitate  solution.  Make  this  solution  acid  with  acetic 
acid,  dilute  it  further  with  200  mils  of  distilled  water,  and  heat  to  boiling;  then 
add  30  mils  of  an  aqueous  solution  (1  in  20),  containing  official  lead  acetate, 
cover  the  beaker  and  boil  the  liquid  for  several  minutes,  stirring  occasionally 
to  facilitate  granulation  of  the  precipitate.  Wash  the  precipitate  by  decantation 
ten  times,  using  50  mils  of  boiling  distilled  water  each  time;  collect  the  pre- 
cipitate in  a  previously  ignited  and  tared  Gooch  crucible  containing  a  layer  of 
asbestos,  again  wash  the  precipitate  with  boiling  distilled  water  until  the 
washings  cease  to  react  with  hydrogen  sulphide  T.S.,  and  ignite  to  constant 
weight.  The  amount  of  lead  molybdate  (PbMoO*)  obtained,  multiplied  by 
0.39226,  gives   the  amount   of  molybdic  anhydride    1  M0O3)    present. 

Naphthylamine  (Alpha)  Hydrochloride,  C10H7.XHa.HCl. — A  white  crys- 
talline powder  whieh  turns  bluish  on  exposure.  Soluble  in  water,  alcohol,  or 
ether.     For  tests  of  identity  see  below,  under  Betanaphthylamine. 

Naphthylamine  (Alpha)  Hydrochloride  Test  Solution. — Boil  0.5  Gm.  of 
alpha-naphthylamine   hydrochloride   with    100   mils   of   distilled   water,   for   ten 
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minutes,  keeping  the  volume  constant  and  finally  filter  it  through  cotton. 
Employ  only  freshly  distilled  water  in  preparing  this  reagent,  which  must  be 
kept  in  well-stoppered  bottles,  protected  from  light. 

Naphthylamine  (Beta)  Hydrochloride,  Ci0H7.XH2.HCl.— White  to  yel- 
lowish, glossy  scales,  or  liakes,  soluble  in  about  50  parts  of  water  and  readily 
soluble  in  alcohol.  The  addition  of  one  drop  of  ferric  chloride  T.S.  to  10  mils 
of  an  aqueous  solution  of  betanaphthylamine  hydrochloride  (1  in  100)  does  not 
produce  a  violet  color  (alpha-naphthylamine)  ;  the  addition  of  a  small  crystal 
of  sodium  nitrite  to  an  aqueous  solution  of  betanaphthylamine  hydrochloride 
(1  in  100)  produces  an  orange  precipitate,  not  a  dark  red  precipitate  (distinc- 
tion from  alpha-naphthylamine) . 

Nitric  Acid,  HN03. — Use  the  official  nitric  acid. 

Nitric  Acid,  Diluted. — Add  50  Gm.  of  official  nitric  acid  to  290  Gm.  of  dis- 
tilled water.  It  contains  not  less  than  9.5  per  cent,  nor  more  than  10.5  per 
cent,  of  HN03.  Diluted  nitric  acid  to  which  an  equal  volume  of  distilled  water 
has  been  added  is  not  affected  upon  the  addition  of  barium  nitrate  T.S.  {sul- 
phuric acid),  or  of  silver  nitrate  T.S.  (hydrochloric  acid).  Dilute  about  20 
mils  of  diluted  nitric  acid,  accurately  weighed,  with  10  mils  of  distilled  water 
and  titrate  with  normal  potassium  hydroxide  V.S.,  methyl  orange  T.S.  being 
used  as  indicator.  It  shows  not  less  than  9.5  per  cent,  nor  more  than  10.5  per 
cent,  of  HXO3. 

Nitric  Acid,  Fuming. — Use  the  commercial  red  fuming  acid,  if  it  is  of  a  spe- 
cific gravity  between  1.48  and  1.52  at  25°  C.  Preserve  it  carefully  in  glass- 
stoppered  bottles,  in  a  cool  place.  It  should  conform  to  the  tests  for  purity 
given  under  Acidum  Nitricum. 

Oil  of  Cedarwood  (for  use  with  the  microscope). — For  clearing  microscopic 
sections,  a  selected  commercial  distilled  oil  from  the  wood  of  the  Red  Cedar, 
Juniperus  Virginiana  Linne  (Fam.  I'inacece)  should  be  used.  Such  oil  should 
have  a  refractive  index  of  about  1.504  at  20°  C.  For  use  with  homogeneous  im- 
mersion lenses,  a  specially  prepared  oil  is  required,  having  a  refractive  index  of 
exactly  1.515  at  18°  C. 

Orange  Q  (the  sodium  salt  of  azo-benzene-beta-naphthol  disulphonic  acid), 
C6H5.  :  N.CioH4(OH)  ( S03Na)2( 2.0.8 ) . — Orange  to  brick-red  powder,  or  dark 
red  crystals;  readily  soluble  in  water,  yielding  an  orange-yellow  solution, 
slightly  soluble  in  alcohol,  insoluble  in  ether  or  chloroform.  The  addition  of 
tannic  acid  T.S.  to  an  aqueous  solution  of  orange  G  ( 1  in  500)  causes  no  pre- 
cipitation (acid  color).  The  addition  of  hydrochloric  acid  to  a  mixture  of  0.5 
Gm.  of  zinc  dust  and  10  mils  of  an  aqueous  solution  of  the  color  ( 1  in  500)  pro- 
duces decolorization.  When  filtered,  the  colorless  filtrate,  on  standing  exposed 
to  the  air,  does  not  regain  its  original  color  (presence  of  azo-group) .  When 
heated,  orange  G  does  not  deflagrate  (distinction  from  nitro  colors).  The  ad- 
dition of  barium  or  calcium  chloride  T.S.  to  a  concentrated  aqueous  solution  of 
orange  G  produces  a  colored,  crystalline  precipitate.  The  addition  of  hydro- 
chloric acid  to  an  aqueous  solution  of  the  dye  (1  in  500)  produces  no  change; 
the  addition  of  sodium  hydroxide  T.S.  to  a  similar  solution  produces  a  yellow- 
ish-red to  a  bordeaux  color  but  no  precipitation.  Orange  G  dissolves  in  con- 
centrated sulphuric  acid  with  an  orange  to  yellowish-red  color :  no  change  in 
color  results  upon  diluting  the  solution  cautiouslv  with  distilled  water. 

Orcin  (Orcinol;  Dihydroxy-methyl-benzene  1.3*5.) ,  C6H3(  CH3I  .<  OH  I.  (OH) . 
-f-  H2O. — In  the  form  of  monoclinic  prisms,  white  with  a  reddish  tint,  which 
fuse  at  about  58°  to  60°  C.  Orcin  has  an  intensely  sweet  and  astringent  taste; 
very  soluble  in  hot  water,  less  soluble  in  cold  water,  readily  soluble  in  alcohol  or 
ether.  The  anhydrous  substance  fuses  between  106°  and  108°  0.  Anhydrous 
crystals  are  deposited  from  an  ether  solution.  When  exposed  to  1  i^rli t  or  air  the 
crystals  assume  a  reddish-brown  color.  The  addition  of  a  few  drops  of  ferric 
chloride  T.S.  to  an  aqueous  solution  of  orcin  (1  in  20)  produces  a  deep  blue 
color.  Warm  10  mils  of  an  aqueous  solution  of  orcin  (1  in  10)  with  10  mils 
of  sodium  hydroxide  T.S.  and  add  a  few  drops  of  chloroform:  the  solution  as- 
sumes a  purple-red  color  then  bright  red,  and,  after  diluting  with  distilled 
water,  shows  an  intense,  greenish-yellow  fluorescence.  Aqueous  solutions  of 
orcin  (1  in  20)  tested  separately  do  not  yield  precipitates  apon  the  addition 
of  test  solutions  of  either  mercuric  chloride,  cupric  sulphate,  tannic  aeid  or 
lead  acetate;  with  basic  lead  acetate  T.S.,  a  white  precipitate  is  obtained  (char- 
acteristic of  resorcinol  derivatives).  Dissolve  about  1.3  Gm.  of  orcin,  accu- 
95 
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rately  weighed,  in  sufficient  distilled  water  to  measure  1000  mils.  Introduce 
25  mils  of  this  solution,  25  mils  of  tenth-normal  bromine  V.S.,  and  50  mils  of 
distilled  water  into  a  glass-stoppered  flask  of  about  300  mils  capacity,  and  then 
add  25  mils  of  dilute  sulphuric  acid  T.S.  After  thoroughly  agitating  the  mixt- 
ure, set  it  aside  for  ten  minutes,  then  cautiously  lift  the  stopper,  quickly 
introduce  2  Gm.  of  potassium  iodide  and  close  the  flask  at  once.  Agitate  the  solu- 
tion and,  after  five  minutes,  determine  the  liberated  iodine  by  means  of  tenth- 
normal sodium  thiosulphate  V.S.;  conduct  a  blank  experiment,  omitting  tbe 
addition  of  the  solution  of  orcin  and  note  the  number  of  mils  of  tenth-normal 
sodium  thiosulphate  V.S.  consumed.  The  difference  in  mils  of  tenth-normal 
sodium  thiosulphate  V.S.  required  in  the  original  titration  and  the  blank  test, 
when  multiplied  by  0.002068,  gives  the  quantity  of  anhydrous  orcin  present, 
which  corresponds  to  not  less  than  85  per  cent. 

Ouabain. — Crystallized  ouabain,  frequently,  though  erroneously,  referred  to 
as  crystallized  strophanthin,  or  g-strophanthin  Thorns.  Ouabain  is  a  glucoside, 
CaoH^Oiz  +  9H2O,  obtained  from  the  wood  of  Acocanthera  Ouabaio  Catheli- 
neau,  or  from  the  seed  of  Strophanthus  gratus  Franchet.  It  occurs  as  color- 
less, quadratic  crystals  of  bitter  taste.  It  is  easily  soluble  in  hot  water,  soluble 
in  100  parts  of  cold  water  and  in  about  30  parts  of  dehydrated  alcohol  and  in 
30  parts  of  amyl  alcohol ;  slightly  soluble  in  acetic  ether,  ether  or  chloroform. 
A  solution  of  0.01  Gm.  of  ouabain  in  1  mil  of  distilled  water,  poured  over  a  layer 
of  concentrated  sulphuric  acid  colors  the  latter  from  pink  to  red  and  the  aque- 
ous layer  is  colored  green.  Heated  to  105°  C.  it  loses  about  20  per  cent,  of 
water.  The  ouabain  thus  dried  melts  between  187°  and  188°  C.  On  igniting 
0.2  Gm.  no  weighable  ash  remains.  Heating  with  diluted  hydrochloric  or  sul- 
phuric acid  produces  hydrolytic  cleavage,  yielding  a  body  which  is  identical 
with  rhamnose. 

Oxalic  Acid,  Purified,  H2C2O4  +  2H2O. — Colorless,  uneffloresced  crystals, 
soluble  in  10  parts  of  cold  water,  in  about  3  parts  of  boiling  water  andin  2.5 
parts  of  alcohol.  Ten  Gm.  when  ignited  leaves  not  more  than  0.005  Gm.  of 
residue  (non-volatile  matter).  Dissolve  2  Gm.  of  oxalic  acid  and  about  3  Gm. 
of  potassium  hydroxide  in  30  mils  of  distilled  water,  add  to  this  solution  about 
15  drops  of  Nessler's  Reagent  (see  page  1503),  no  brownish-red  coloration  de- 
velops when  compared  with  a  blank  test,  omitting  the  oxalic  acid  {ammonium 
compound).     Preserve  it  in  well-stoppered  bottles. 

Oxalic  Acid  Test  Solution. — Dissolve  5  Gm.  of  purified  oxalic  acid  (see 
above)   in  sufficient  distilled  water  to  measure   100  mils. 

Palladous  Chloride,  PdCl2. — A  dark  brown,  hygroscopic  mass,  readily  solu- 
ble in  water. 

Palladous  Chloride  Test  Solution. — Dissolve  0.5  Gm.  of  palladous  chloride 
in  sufficient  distilled  water  to  measure  10  mils.  Preserve  the  solution  in  a  glass- 
stoppered  bottle. 

Paradimethylaminobenzaldehyde  (Dimethyl  -  p  -  amino  -  benzaldehyde), 
(CHa^N-CeH^CHO. — Colorless  scales  fusing  at  73°  C. ;  soluble  in  hot  water. 
The  addition  of  an  alcoholic  solution  of  benzidine  (1  in  100)  to  a  slightly  acidi- 
fied solution  of  paradimetliylaminobenzaldehyde  produces  a  brick-red  precipitate 
after  standing. 

Peptone  (Beef  Peptone). — The  dried  product  of  the  pancreatic  digestion  of 
meat.  A  yellow  powder  of  a  slightly  bitter  but  not  disagreeable  taste  and  an 
odor  resembling  that  of  meat  extract.  Soluble  in  all  proportions  in  water, 
yielding  a  yellowish-brown  liquid  of  faintly  acid  react  inn.  Slightly  soluble  in 
diluted  alcohol,  insoluble  in  alcohol  or  ether.  An  aqueous  solution  of  peptone 
(1  in  20),  upon  the  addition  of  tannic  acid  T.S.  or  mercuric  chloride  T.S., 
yields  a  precipitate.  On  the  addition  of  0.5  mil  of  potassium  hydroxide  T.S. 
to  an  aqueous  solution  of  peptone  (1  in  20),  followed  by  a  solution  of  copper 
sulphate  (1  in  50),  Added  drop  by  drop  with  agitation,  an  intense,  red-violet 
color  is  produced  (biuret  reaction).  Pour  an  aqueous  solution  of  peptone  (1 
in  20)  into  an  excess  of  alcohol,  allow  the  resulting  precipitate  to  settle  and 
decant  the  clear  supernatant  liquid:  the  residue  left  on  evaporating  this  liquid 
is  completely  soluble  in  alcohol  and  no  coagulation  occurs.  One  (im.  of  pep- 
tone dissolves  in  20  parts  of  water  with  hut  slight  turbidity.  When  an  aque- 
ous solution  of  peptone  ( 1  In  200)  is  heated  to  boiling,  no  precipitation  occurs; 

the  addition  of  nitric  acid  does  not.  cause  turbidity  tcoaf/ulablr  albumin ) . 
Saturate  an  aqueous  solution  of  peptone   (0.5  Gm.  in"  20  mils)    with  powdered 
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zinc  sulphate;  not  more  than  a  slight  flocculent  precipitate  appears  (proteoses). 
Dry  1  Gm.  of  peptone  at  100°  O.J  it  loses  not  more  than  7  per  cent,  in  weight; 
ignite  this  dried  product;  not  more  than  0.005  Gm.  of  ash  remains.  Peptone 
contains  not  less  than  12.5  per  cent,  of  nitrogen  when  determined  by  the 
Kjeldahl  method,  corresponding  to  about  78  per  cent,  of  pure  peptone. 

Phenoldisulphonic  Acid  Test  Solution  (Phenol-disulphonic  acid),  C8H3 
(OH)  (S03H)2. — Mix  37  parts  of  oflicial  sulphuric  acid  with  3  parts  of  official 
phenol  in  a  flask  of  suitable  capacity  and  heat  in  a  bath  of  boiling  water  for 
six  hours.  Transfer  the  product  to  a  glass-stoppered  bottle  while  still  fluid, 
and  when  desired  for  use,  warm  on  a  water  bath  until  liquefied. 

Phenolphthalein  Test  Solution. — See  under  Indicators. 

Phenylhydrazine,  C6H5.NH.NH2. — A  colorless,  or  slightly  yellowish,  highly 
refractive  liquid,  boiling  between  241°  and  243°  C. ;  congealing,  when  cold,  to 
monoclinic  plates  fusing  at  about  19°  C.  Phenylhydrazine  is  slightly  soluble 
in  cold  water,  more  soluble  in  hot  water  and  readily  soluble  in  alcohol  or  ether. 
Its  solutions  rapidly  absorb  oxygen  from  the  air,  becoming  brown.  Shake  2 
mils  of  phenylhydrazine  with  20  mils  of  5  per  cent,  acetic  acid;  a  clear  solu- 
tion results. 

Phenylhydrazine  Dihydrochloride,  C6H5NH.NH2.2HC1.— A  white  crystal- 
line powder,  readily  soluble  in  water,  but  slowly  soluble  in  alcohol.  It  melts  at 
about  200°  C.  Add  to  an  aqueous  solution  of  phenylhydrazine  dihydrocliloride 
(1  in  10)  sufficient  sodium  hydroxide  T.S.  until  the  reaction  is  alkaline;  upon 
the  addition  of  copper  sulphate  T.S.,  a  dense  red  precipitate  is  formed.  An 
aqueous  solution  of  the  salt  (1  in  20)  has  an  acid  reaction  and  is  clear  and 
colorless.     One  Gm.  of  the  salt  when  ignited  leaves  no  weighable  residue. 

Phenylhydrazine  Hydrochloride,  C6H5.NH.NH2.HC1.— Silky  scales  melting 
at  about  225°  C.  Readily  soluble  in  water  or  alcohol.  Its  aqueous  solution  is 
clear  and  free  from  suspended  particles. 

Phloroglucinol,  C6H3  ( OH ) 3  +  2H20. — A  white  to  cream  colored  crystalline 
powder,  readily  soluble  in  water,  alcohol,  or  ether.  When  rapidly  heated,  it 
melts  between  217°  and  219°  C,  or  when  slowly  heated,  between  200°  and 
209°  C.  Introduce  a  few  crystals  of  phloroglucinol  in  a  test  tube  with  about 
1  mil  each  of  sulphuric  acid  and  acetic  anhydride  and  heat  in  boiling  water  for 
from  five  to  teii  minutes;  no  blue  color  develops   (diresorcinol) . 

Phloroglucinol  Test  Solution. — Prepare  a  3  per  cent,  solution  of  phloro- 
glucinol in  alcohol.     Keep  the  solution  protected  from  light. 

Phosphotungstic  Acid,  P205.24W03  -|-  XH2O. — White  to  yellowish-green 
crystals  efflorescing  slightly  in  air.  Readily  soluble  in  water  or  alcohol  and 
slightly  soluble  in  ether.  To  a  solution  of  1  Gm.  of  phosphotungstic  acid  in  10 
mils  of  distilled  water,  add  0.1  Gm.  of  sodium  chloride  and  about  3  drops  of 
indigo  T.S.  followed  by  about  10  mils  of  sulphuric  acid,  cautiously  added;  then 
allow  the  liquid  to  stand  for  ten  minutes,  the  blue  color  does  not  disappear  (ni- 
trate). When  1  Gm.  of  phosphotungstic  acid  is  dissolved  in  10  mils  of  distilled 
water  and  boiled,  and  a  small  piece  of  sodium  hydroxide  added  (about  2  Gm.) 
and  the  solution  warmed,  ammonia  is  not  evolved   (ammonium  salts). 

Picric  Acid  Test  Solution. — Sec  Trinitrophenol  Test  Solution. 

Platinic  Chloride  (Chloroplatinic  Acid),  H2Pt016  +  GHaO. — A  brownish-red, 
hygroscopic,  crystalline  mass,  soluble  in  water,  alcohol,  or  ether,  with  a  yellow 
color.  One  Gm.  is  completely  soluble  in  10  mils  of  dehydrated  alcohol.  Its 
aqueous  solution  should  be  yellow  and  not  brownish.  When  platinic  chloride 
is  strongly  ignited  in  a  porcelain  crucible,  not  less  than  37.0  per  cent,  of  residue 
remains.  Digest  this  residue  with  about  ten  times  its  weight  of  a  mixture  of 
five  volumes  of  nitric  acid  and  ten  volumes  of  distilled  water  on  a  water  bath 
for  fifteen  minutes,  filter,  evaporate  to  dryness  and  ignite  to  constant  weight; 
a  residue  not  exceeding  0.15  per  cent,  of  the  platinic  chloride  taken  remains 
(other  metals) . 

Platinic  Chloride  Test  Solution. — Dissolve  2.6  Gm.  of  platinic  chloride  in 
20  mils  of  distilled  water. 

Potassio-Mercuric  Iodide  Test  Solution. — See  Mercuric  Potassium  Iodide 
Test  Solution. 

Potassium  Bitartrate,  KIKVMV — Purify  the  official  potassium  bitartrate 
to  render  it  suitable  for  standardizing  volumetric  solutions  of  potassium  and 
sodium  hydroxide,  as  follows:  To  100  Gm.  of  the  salt,  contained  in  a  beaker, 
add  a  mixture  of  85  mils  of  distilled  water  and  25  mils  of  diluted  hydrochloric 
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acid;  place  the  covered  beaker  on  a  water  bath  and  digest  the  mixture,  with 
occasional  stirring  for  three  hours.  Quickly  cool  the  mixture,  drain  the  solu- 
tion from  the  precipitate,  wash  the  latter  by  affusion  and  decantation  with  two 
successive  portions  of  100  mils  each  of  distilled  water,  collect  the  precipitate  on 
a  plain  filter,  and  continue  the  washing  with  cold  distilled  water  until  the  fil- 
trate, after  adding  a  few  drops  of  nitric  acid,  ceases  to  become  opalescent  upon 
the  addition  of  silver  nitrate  T.S.  Then  dissolve  the  precipitate  of  potassium 
bitartrate  in  the  smallest  possible  volume  of  boiling  distilled  water  (about  1500 
mils),  filter,  and  constantly  stir  the  nitrate  while  being  rapidly  cooled.  When 
the  mixture  is  cold,  collect  the  crystalline  precipitate  on  a  plain  filter,  wash  it 
with  300  mils  of  cold  distilled  water,  and,  after  thoroughly  draining,  dry  it  at 
120°  C.  until  of  constant  weight.  Preserve  it  in  dry,  securely  stoppered  bottles. 
Purified  potassium  bitartrate  is  employed  for  standardizing  normal  and  tenth- 
normal potassium  and  sodium  hydroxide  V.S. 

Potassium  Bromate,  KBr03. — White  cubical  crystals  or  a  granular  crys- 
talline powder,  having  a  pungent,  saline  taste.  Soluble  in  15.5  parts  of  water 
at  25°  C.,  and  in  2  parts  of  boiling  water,  slightly  soluble  in  alcohol.  An  aque- 
ous solution  has  a  neutral  reaction,  and  does  not  at  once  produce  a  yellow  color 
upon  the  addition  of  diluted  sulphuric  acid  (bromide) .  When  heated  to  350° 
C.j  the  salt  undergoes  decomposition  with  the  evolution  of  oxygen.  Potassium 
bromate  should  not  be  triturated  or  heated  with  organic  or  easily  oxidizable 
substances.  The  addition  of  nitric  acid  or  sulphuric  acid  to  the  salt  causes 
decomposition  with  the  evolution  of  bromine.  Dissolve  0.1  Gm.  of  potassium 
bromate,  dried  at  100°  C,  and  3  Gm.  of  potassium  iodide,  in  about  25  mils  of 
distilled  water  contained  in  a  glass-stoppered  bottle  of  suitable  size,  and,  after 
the  addition  of  5  mils  of  hydrochloric  acid,  stopper  the  bottle  securely,  and 
set  it  aside  for  ten  minutes.  Not  less  than  35.85  mils  of  tenth-normal  sodium 
thiosulphate  V.S.  is  required  to  discharge  the  color,  corresponding  to  99.8  per 
cent,  of  KBrC>3. 

Potassium  Carbonate  Test  Solution. — Heat  about  15  Gm.  of  official  potas- 
sium carbonate  in  a  crucible,  gradually  raising  the  temperature  to  130°  C.,  cool 
it  in  a  desiccator,  weigh  off  10  Gm.  of  the  residue,  and  dissolve  it  in  sufficient 
distilled  water  to  measure  100  mils. 

Potassium  Chromate,  KaCrO^ — Yellow  rhombic  crystals,  soluble  in  1.6  parts 
of  water,  insoluble  in  alcohol.  Add  a  few  drops  of  silver  nitrate  T.S.  to  10  mils 
of  an  aqueous  solution  of  the  salt  (1  in  10)  followed  by  10  mils  of  nitric  acid, 
and  warm  to  about  50°  C. ;  no  turbidity  appears  (chloride) .  Another  10  mils 
of  a  solution  of  the  same  strength  when  mixed  with  an  equal  volume  of  diluted 
hydrochloric  acid  does  not  become  turbid  after  the  addition  of  barium  chloride 
T.S.  (sulphate).  Ten  mils  of  an  aqueous  solution  of  salt  (1  in  10)  does  not 
become  turbid  upon  the  addition  of  5  mils  of  ammonia  water,  followed  by  2  mils 
of  ammonium  oxalate  T.S.  (alkali  earths).  A  solution  of  0.1  Gm.  of  the  salt  in 
20  mils  of  distilled  water  does  not  become  red  upon  the  addition  of  a  few 
drops  of  phenolphthalein  T.S.    (free  alkali). 

Potassium  Chromate  Test  Solution. — Dissolve  10  Gm.  of  potassium  chro- 
mate in  sufficient  distilled  water  to  measure  100  mils. 

Potassium  Dichromate,  Purified.  (Potassium  Bichromate),  K2Cra07. — This 
salt  must  conform  to  the  following  tests  before  it  can  be  used  in  the  prepara- 
tion of  the  tenth-normal  volumetric  solution:  To  a  solution  of  5  Gm,  01  the 
salt  in  100  mils  of  distilled  water,  add  30  mils  of  concentrated  hydrochloric  acid 
(see  page  1501),  followed  by  5  mils  of  barium  chloride  T.S.j  no  turbidity  ap- 
pears after  standing  twelve  hours  (sulphate).  To  a  solution  of  6  <im.  of  the 
salt  in  (JO  mils  of  distilled  water  add  1  mil  of  ammonium  chloride  T.S.  fid- 
lowed  by  ammonia  water  until  alkaline  (about  10  mils)  and  hoi]  the  liquid: 
no  precipitation  takes  place  after  standing  twelve  hours  (aluminum).  The 
further  addition  of  ammonium  oxalate  T.S.  t<>  the  solution,  which  should  still  be 
alkaline,  produces  neither  turbidity  nor  the  slightest  precipitation  after  stand- 
ing twelve  hours  (alkali  earths).  Add  LO  mils  of  nitric  acid  to  a  solution  of  1 
'■in  of  the  Bait  in  20  mils  of  distilled  water  and  heat  it  to  about  f>0°  C. ; 
no  turbidity  develops  within  live  minutes  after  the  addition  of  a  few  drops  of 
silver  nitrate  T.S.    i  chloride  I , 

Potassium  Dichromate  Test  Solution. — Dissolve  10  Gm.  of  purified  potas- 
sium dichromate  In  sufficient  distilled  water  to  measure  loo  mils. 

Potassium   Ferricyanide,   K3Fe  ( CN  )  e- — Dark  red  crystals  soluble  in  about 
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2.5  parts  of  cold  water  and  in  1.5  parts  of  boiling  water.  Its  aqueous  solution 
undergoes  decomposition  upon  standing,  hence  its  solution  must  be  freshly  made 
when  required  for  use.  Potassium  ferricyanide  when  added  to  ferrous  salts 
yields  a  blue  precipitate  (Turnbull's  Blue)  ;  when  added  to  solutions  of  ferric 
salts  it  yields  clear  brown  solutions. 

Potassium  Ferricyanide  Test  Solution. — Dissolve  1  part  of  potassium  fer- 
ricyanide  in  about  10  parts  of  distilled  water.  This  solution  should  be  freshly 
made  when  required,  as  it  undergoes  decomposition  with  formation  of  ferro- 
cyanide  on  standing.  A  freshly  prepared  aqueous  solution  mixed  with  ferric 
chloride  T.S.  which  has  been  well  diluted  with  distilled  water  shows  a  brown 
tint,  free  from  turbidity  or  a  shade  of  green. 

Potassium  Ferrocyanide,  K4Fe(CN)6  +  3H20. — Yellow,  soft,  transparent 
crystals  which  are  slightly  efflorescent  on  exposure  to  air.  Readily  soluble  in 
hot  or  cold  water,  insoluble  in  alcohol.  A  freshly  prepared  aqueous  solution  of 
the  salt  (1  in  20)  is  neutral  to  litmus;  such  a  solution  yields  a  blue  precipitate 
with  solutions  of  ferric  salts,  a  reddish-brown  precipitate  with  copper  sulphate 
T.S.,  and  a  white  precipitate  with  lead  acetate  T.S.  or  silver  nitrate  T.S. 

Potassium  Ferrocyanide  Test  Solution.— Dissolve  10  Gm.  of  potassium 
ferrocyanide  in  sufficient  distilled  water  to  measure  100  mils. 

Potassium  Hydroxide  Test  Solution. — Use  the  official  solution  of  potassium 
hydroxide. 

Potassium  Hydroxide  Test  Solution,  Alcoholic. — Use  the  half-normal  al- 
coholic potassium  hydroxide  Y.S. 

Potassium  Hydroxide  Test  Solution,  Special. — This  solution  is  to  be  pre- 
pared of  the  same  strength  as  Liquor  Potassii  Hydroxidi,  employing  potassium 
hydroxide  which,  in  addition  to  the  tests  prescribed  under  Potassii  II ydroxidum, 
complies  with  the  following:  Dissolve  1  Gm.  of  the  potassium  hydroxide  in  20 
mils  of  distilled  water,  in  a  test  tube  about  2  cm.  in  diameter,  add  5  mils  of 
nitric  acid,  followed  by  a  few  drops  of  silver  nitrate  T.S.;  not  more  than  a 
slight  opalescence  is  produced. 

Potassium  Iodide  Test  Solution. — Dissolve  20  Gm.  of  official  potassium 
iodide  in  sufficient  distilled  water  to  measure  100  mils,  and  preserve  the  solu- 
tion in  dark,  amber-colored,  well-stoppered  bottles.  The  solution  should  be  fre- 
quently renewed. 

Potassium  Nitrate,  KX03. — In  addition  to  the  tests  prescribed  for  the  of- 
ficial Potassii  Xitras,  this  salt,  for  use  as  a  reagent,  must  conform  to  the  fol- 
lowing tests:  To  a  solution  of  1  Gm.  of  potassium  nitrate  in  20  mils  of  distilled 
water,  add  1  mil  of  nitric  acid  followed  by  a  few  drops  of  silver  nitrate  T.S. ; 
no  opalescence  results  (chloride) .  To  a  solution  of  2  Gm.  of  the  salt  in  50 
mils  of  distilled  water,  add  1  mil  of  hydrochloric  acid,  followed  by  barium 
chloride  T.S. ;  no  precipitate  forms  after  standing  for  several  hours  (sulphate) . 

Potassium  Permanganate  Test  Solution,  KMn04. — Use  the  tenth-normal 
potassium  permanganate  V.S. 

Potassium  Sulphate,  K2SO4. — Hard,  colorless,  transparent  prisms,  or  a 
white  powder,  odorless  and  having  a  somewhat  bitter  saline  taste;  permanent 
in  the  air.  Soluble  in  about  9  parts  of  water  at  25°  C,  and  in  4  parts  of  boil- 
ing water.  A  saturated  aqueous  solution  of  the  salt,  which  is  neutral  to 
litmus,  yields  a  white,  crystalline  precipitate  with  an  excess  of  sodium  bitar- 
trate  T.S.  An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  barium  chlo- 
ride T.S.  a  heavy  white  precipitate,  insoluble  in  hydrochloric  acid.  An  aque- 
ous solution  of  potassium  sulphate  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  does  not  respond  to  the  Test  for  heavy  metala  (see  Test  No.  3). 
Five  mils  of  an  aqueous  solution  of  the  salt  (1  in  30)  does  not  exceed  the 
limit  for  arsenic  when  subjected  to  the  Test  for  arsenic   (see  Test  No.  1). 

Potassium  Sulphate  Test  Solution. — Dissolve  1  Gm.  of  potassium  sulphate 
in  sufficient  distilled  water  to  measure   100  mils. 

Potassium  Sulphocyanate  (Potassium  Thiocyanate) ,  Kl'NS. — Colorless, 
hygroscopic,  prismatic  crystals.  Keadily  soluble  in  less  than  its  own  weight 
of  water:  soluble  in  10  parts  of  boiling  dehydrated  alcohol,  yielding  a  clear 
solution.  An  aqueous  solution  of  the  salt  1  1  in  20)  does  not  become  turbid  upon 
the  addition  of  a  few  drops  of  concentrated  hydrochloric  acid  (see  page  1601), 
followed  by  barium  chloride  T.S.  (sulphate) .  An  aqueous  solution  of  the 
salt  (1  in  20),  after  the  addition  of  1  mil  of  diluted  hydrochloric  add,  remains 
colorless  (iron),  and  does  not  respond  to  the  Test  for  heaw  metals  (see  Test 
No.  3). 
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Potassium  Sulphocyanate  Test  Solution. — Use  the  tenth-normal  potas- 
sium Bulphocyanate  V.S. 

Pyrogallol  Test  Solution,  Alkaline. — Dissolve  0.5  Gm.  of  official  pyrogallol 
in  2  mils  of  distilled  water  and  12  Gm.  of  official  potassium  hydroxide  in 
8  mils  of  distilled  water.     Mix  the  solutions  immediately  before  using. 

Resorcinol  Test  Solution. — Dissolve  1  Gm.  of  official  resorcinol  in  sufficient 
concentrated  hydrochloric  acid   (see  page  1501)   to  make  100  mils. 

Rosaniline  Acetate,  Ci9Hi8N3.C2tLi02. — The  acetate  of  rosaniline  (see  Fuch- 
ein).  Rosaniline  acetate  complies  with  all  of  the  tests  of  identity  and  purity 
given  under  Fuchsin. 

Rosolic  Acid  and  Rosolic  Acid  Test  Solution. — See  under  Indicators. 

Sawdust,  Purified. — Moisten  1000  Gm.  of  oak  sawdust,  in  approximately 
No.  20  powder,  with  water,  pack  in  a  cylindrical  percolator  and  pour  on  enough 
of  a  1  per  cent,  solution  of  sodium  hydroxide  to  saturate  the  powder  and  leave 
a  stratum  above  it. 

When  the  liquid  drops  from  the  percolator,  close  the  lower  orifice  and  macerate 
the  sawdust  during  twenty-four  hours.  Then  proceed  to  percolate  slowly  until 
the  alkaline  percolate  measures  5000  mils.  Now  continue  the  percolation  with 
4000  mils  of  1  per  cent,  hydrochloric  acid  and  then  with  the  water  until  the  acid 
is  all  removed  and  the  percolate  is  neutral.     Finally  dry  the  powder. 

Selenous  Acid,  H2Se03. — Colorless,  prismatic  or  granular  crystals,  efflores- 
cent in  dry  air  and  hygroscopic  in  moist  air;  readily  soluble  in  water  or  alcohol. 
Red  amorphous  selenium  is  precipitated  from  aqueous  solutions  of  selenous 
acid  upon  the  addition  of  stannous  chloride  T.S.  or  sulphurous  acid. 

Silver  Ammonium  Nitrate  Test  Solution. — Dissolve  1  Gm.  of  official  silver 
nitrate  in  20  mils  of  distilled  water,  and  add  ammonia  water,  drop  by  drop,  agi- 
tating the  mixture,  until  the  precipitate  first  produced  is  almost,  but  not 
entirely,  redissolved.  Filter  the  solution  and  preserve  it  in  dark  amber-colored 
and  well-stoppered  bottles. 

Silver,  Metallic,  Ag. — In  the  form  of  foil,  wire  or  powder.  Dissolve  2  Gm. 
of  the  metal  in  the  smallest  possible  quantity  of  official  nitric  acid  previously 
mixed  with  an  equal  volume  of  distilled  water;  no  residue  remains  and  the  solu- 
tion, after  warming  to  remove  the  oxides  of  nitrogen,  and  diluting  with  fifty 
volumes  of  distilled  water,  remains  colorless  and  clear.  Add  sufficient  hydro- 
chloric acid  to  this  solution  heated  to  boiling  to  precipitate  the  silver,  filter, 
evaporate  the  filtrate  to  dryness  and  gently  ignite  the  residue;  not  more  than 
0.0005  Gm.  of  residue  remains  (foreign  metals),  allowance  being  made  for  the 
non-volatile  matter  present  in  the  water,  reagents  and  extracted  from  the 
filter  paper. 

Silver  Nitrate  Test  Solution. — For  ordinary  purposes,  use  the  tenth-normal 
silver  nitrate  V.S. 

Silver  Sulphate,  Ag2S04. — Small,  white,  anhydrous,  lustrous  rhombic  crys- 
tals soluble  in  about  87  parts  of  cold  water.  It  should  correspond  to  the  tests 
for  purity  given  under  the  official  Argenti  Nitra.i. 

Silver  Sulphate  Test  Solution. — Mix  1  Gm.  of  silver  sulphate  with  100  mils 
of  distilled  water  in  a  glass-stoppered  bottle  and  shake  the  mixture  thoroughly. 
Decant  the  clear  liquid  when  required  for  use.  Alternative  process:  Dissolve 
1  Gm.  of  official  silver  nitrate  in  0.5  mil  of  wa'rm  distilled  water,  and  atld 
1.5  mils  of  official  sulphuric  acid;  on  cooling,  small  transparent  crystals  of 
silver  sulphate,  Ag2S04,  separate.  Pour  ofT  the  acid  liquid  carefully,  wash 
the  crystals  repeatedly  by  docantation  with  cold  distilled  wafer,  transfer 
them  to  a  bottle,  add  100  mils  of  distilled  water,  and  shake  thoroughly  until 
the  liquid  is  saturated.    For  use,  decant  a  suilieient  quantity  of  the  solution. 

Sodium  Acetate,  Anhydrous,  CHgCOONa. — Heal  official  sodium  acetate 
gently  in  a  porcelain  dish  until  fusion  takes  place  and  the  salt  becomes  B  pasty 
maas,  then  gradually  increase  the  temperature,  with  eaiitioii,  stirring  constantly, 
until  it  again  fuses,  niid  continue  the  heat  until  a  dry  powder  results.  Care 
must  be  taken  to  avoid  charring  and  the  salt  must  be  constantly  stirred  to 
prevent  the  adhesion  of  the  mast  <o  the  sides  of  the  dish. 

Sodium  Acetate  Test  Solution. — -Dissolve  10  Gm.  of  official  sodium  acetate 
in  sufficient  distilled  water  to  measure   l|l(>  Tiiils. 

Sodium  Bisulphite,  NallS03. — It  contains  not  less  than  00  per  cent,  of 
NaHSOg.  Opaque,  prismatic  crystals,  or  a  granular  powder,  having  the  odor 
of  sulphur  dioxide,  and  a  disagreeable,  sulphurous  taste.     Exposed  to  the  air,  the 
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salt  loses  sulphur  dioxide  and  ia  gradually  oxidized  to  sulphate.  Soluble  in  3.5 
parts  of  water,  and  in  70  parts  of  alcohol  at  25°  C.  Dissolve  1  Gm.  of  sodium  bi- 
sulphite in  10  mils  of  diluted  nitric  acid  and  heat  the  solution  sufficiently  to  expel 
the  gases;  the  liquid  does  not  become  turbid  (thiosulphate) .  Dissolve  1  Gm.  of 
the  salt  in  20  mils  of  diluted  hydrochloric  acid,  and  heat  it  sufficiently  to  expel 
the  sulphur  dioxide;  the  remaining  solution,  after  being  restored  to  its  original 
volume,  does  not  respond  to  the  Test  for  heavy  metals  (see  Test  No.  3).  Trans- 
fer about  0.2  Gm.  of  sodium  bisulphite,  accurately  weighed,  to  a  glass-stoppered 
flask  containing  50  mils  of  tenth-normal  iodine  V.S.,  and  allow  to  stand  with 
occasional  agitation,  until  the  salt  is  dissolved.  Then  titrate  the  excess  of  iodine 
with  tenth-normal  sodium  thiosulphate  V.S.  It  shows  not  less  than  90  per  cent, 
of  NaHSC>3.  Each  mil  of  tenth-normal  iodine  V.S.  corresponds  to  0.005204  Gm. 
of  NaHS03. 

Sodium  Bisulphite  Test  Solution. — Dissolve  30  Gm.  of  sodium  bisulphite 
in  sufficient  distilled  water  to  measure  100  mils.  Should  the  solution  possess  a 
strong  odor  of  sulphur  dioxide,  add  a  20  per  cent,  aqueous  solution  of  sodium 
hydroxide,  drop  by  drop,  until  the  odor  becomes  scarcely  perceptible.  The  solu- 
tion must  be  freshly  prepared  when  needed. 

Sodium  Bitartrate,  NaHG^H^Oe  +  H20. — White  rhombic  crystals  or  powder, 
soluble  in  9  parts  of  cold  and  1.8  parts  of  boiling  water.  When  assayed  and 
tested  as  directed  under  the  official  Potassii  Bitartras,  it  complies  with  the 
standards  of  purity  there  required.  One  mil  of  normal  potassium  hydroxide 
V.S.  corresponds  to  0.19006  Gm.  of  sodium  bitartrate   (NaIIC4H406  +  H2O). 

Sodium  Bitartrate  Test  Solution. — Dissolve  about  9  Gm.  of  sodium  bitar- 
trate in  100  mils  of  distilled  water.  Alternative  method:  To  a  solution  of  3.5 
Gm.  of  official  tartaric  acid  in  about  80  mils  of  boiling  distilled  water,  add  grad- 
ually in  small  portions  official  monohydrated  sodium  carbonate  until  the  solution 
has  a  neutral  reaction  to  litmus  paper.  To  the  solution  add  3.5  Gm.  of  tartaric 
acid,  filter,  and  add  sufficient  distilled  water  to  make  the  solution  measure  100 
mils.     This  solution  must  be  freshly  prepared  when  required. 

Sodium  Carbonate. — Use  the  official  monohydrated  sodium  carbonate. 

Sodium  Carbonate,  Anhydrous,  NagCOs. — This  is  prepared  from  official 
sodium  bicarbonate  which,  in  addition  to  the  official  requirements  for  purity, 
must  conform  to  the  following  more  rigorous  tests  before  it  can  be  employed  for 
standardizing  volumetric  solutions  of  hydrochloric  and  sulphuric  acids. 

To  a  filtered  solution  of  5  Gm.  of  sodium  bicarbonate  in  100  mils  of  distilled 
water  add  an  excess  (5  mils)  of  concentrated  hydrochloric  acid  (see  page  1501), 
heat  it  to  boiling,  and  then  add  1  mil  of  barium  chloride  T.S.  No  cloudiness 
or  precipitate  forms  within  twelve  hours  (sulphate).  To  a  solution  of  1  Gm. 
of  the  bicarbonate  in  30  mils  of  distilled  water  add  3  mils  of  official  nitric  acid; 
the  solution  remains  clear,  now  heat  it  to  boiling,  and  add  1  mil  of  silver 
nitrate  T.S. ;  no  opalescence  appears  within  fifteen  minutes  (chloride) .  To  10 
Gm.  of  sodium  bicarbonate  and  about  50  mils  of  distilled  water  contained  in  a 
beaker  of  about  250  mils  capacity,  add  slowly  with  stirring,  about  30  mils  of 
the  concentrated  hydrochloric  acid,  taking  care  to  avoid  loss  through  vfolent 
effervescence.  Filter,  wash  the  beaker  and  filter  with  distilled  water,  transfer 
the  filtrate  and  washings  to  a  platinum  dish,  evaporate  to  dryness  on  a  water 
bath  and  dry  the  residue  for  four  hours  at  120°  C.  Now  add  to  the  dried  residue 
about  20  mils  of  distilled  water  and  about  5  mils  of  the  concentrated  hydro- 
chloric acid,  again  evaporate  to  dryness  and  dry  as  before.  Finally  dissolve 
the  residue  in  3  mils  of  the  concentrated  hydrochloric  acid  and  50  mils  of  dis- 
tilled water;  the  resulting  solution  remains  perfectly  clear  upon  standing 
(silica).  To  a  solution  of  1  Gin.  of  the  bicarbonate  in  15  mils  of  distilled  water. 
add  2  mils  of  the  concentrated  hydrochloric  ncid,  followed  by  2  drops  of  nitric 
acid  (see  page  664)  and  boil  the  solution;  it  is  not  reddened  upon  the  addition 
of  potassium  sulphocyanate  T.S.,  a  blank  test  being  carried  out  at  the  same 
time   (iron). 

Take  any  suitable  quantity  of  sodium  bicarbonate  complying  with  the  fore- 
going tests,  place  it  in  a  platinum  vessel  and  heat  it  in  an  air  or  sand  bath 
for  one-half  hour  at  from  270°  to  280°  C.  (not  over  300°  C.).  Finally  cool  the 
salt  in  a  desiccator  and,  before  it  is  quite  cold,  transfer  it  to  a  dry,  l'Iiss 
stoppered  bottle. 

Sodium  Carbonate  Test  Solution. — Dissolve  10  Gm.  of  official  monohy- 
drated sodium  carbonate  in  sufficient  distilled  water  to  measure  100  mils. 
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Sodium  Chloride,  XaCl. — In  addition  to  the  requirements  and  tests  pre- 
scribed for  this  salt  under  the  official  tSodii  Chloridum,  it  is  required  to  conform 
to  the  following  more  rigorous  tests  before  it  can  be  used  in  the  preparation 
of  tenth-normal  sodium  chloride  V.S.  To  a  solution  of  3  Gra.  of  sodium  chloride 
in  80  mils  of  distilled  water,  add  1  mil  of  concentrated  hydrochloric  acid  (see 
page  1501),  heat  it  to  boiling,  and  add  about  5  mils  of  barium  chloride  T.S.;  no 
precipitation  of  barium  sulphate  takes  place  within  twenty-four  hours  (sul- 
phate). To  a  solution  of  3  Gm.  of  sodium  chloride  in  about  10  mils  of  dis- 
tilled water,  add  5  mils  of  ammonia  water  and  5  mils  of  sodium  phosphate  T.S. ; 
no  precipitation  takes  place  within  twelve  hours  (magnesium  salts).  Dissolve 
5  Gm.  of  the  salt  in  80  mils  of  distilled  water,  heat  the  solution  to  boiling,  and 
add  5  mils  of  ammonium  oxalate  T.S. ;  no  precipitate  is  produced  within  twelve 
hours  (calcium)  ;  nor  is  this  solution  affected  by  the  addition  of  sodium  car- 
bonate T.S.;  nor  is  a  freshly  prepared  solution  of  the  same  concentration  affected 
by  the  addition  of  sodium  sulphide  T.S.  (alkali  earths  and  heavy  metals).  To  a 
solution  of  1  Gm.  of  sodium  chloride  in  10  mils  of  distilled  water,  add  5  mils  of 
eodiuin  cobaltic  nitrite  T.S. ;  no  precipitation  occurs  after  twenty-four  hours 
(potassium) .  The  addition  of  Nessler's  Reagent  to  a  solution  of  3  Gm.  of 
sodium  chloride  produces  no  yellow  coloration    (ammonium  salts). 

Sodium  Cobaltic  Nitrite  Test  Solution. — Dissolve  4  Gm.  of  cobaltous  chlo- 
ride (see  page  1497)  and  10  Gm.  of  official  sodium  nitrite  in  about  50  mils  of 
distilled  water,  add  2  mils  of  official  acetic  acid  and  dilute  with  sufficient  distilled 
water  to  measure  100  mils.  A  few  drops  of  acetic  acid  should  be  added  to  the 
solution  from  time  to  time.  The  reagent  must  not  be  kept  longer  tlian  three 
months.     Should  any  precipitate  form  on  standing,  filter  the  solution. 

Sodium  Cyanide'  Test  Solution. — Dissolve  1  Gm.  of  official  sodium  cyanide 
in  sufficient  distilled  water  to  measure  10  mils.  This  solution  must  be  freshly 
prepared  when  required. 

Sodium  Hydroxide  Test  Solution,  NaOH. — Use  the  official  solution  of 
sodium  hydroxide. 

Sodium  Hypobromite  Test  Solution. — To  a  solution  of  40  Gm.  of  official 
sodium  hydroxide  in  about  150  mils  of  distilled  water  add  10  mils  of  bromine 
(see  page  1497)  and,  after  solution  has  taken  place,  add  sufficient  distilled  water 
to  measure  200  mils.  This  solution  must  be  freshly  prepared  when  required 
for  use. 

Sodium  Nitroprusside,  Na2Fe  ( NO )  ( CN ) B  +  2H20. — Transparent,  dark  red, 
rhombic  crystals,  soluble  in  about  2.5  parts  of  water.  With  soluble  sulphides 
it  gives  an  intense,  violet  coloration.  Solutions  of  sodium  nitroprusside  must 
be  freshly  prepared  when  required  for  use. 

Sodium  Nitroprusside  Test  Solution. — Dissolve  1  part  of  sodium  nitro- 
prusside in   19  parts  of  distilled  water  immediately  before  using. 

Sodium  Oxalate,  Na2C204. — A  white  crystalline  powder,  1  Gm.  of  which 
dissolves  in  about  34  mils  of  water  at  25°  C,  and  about  16  mils  of  boiling 
water.  When  used  for  the  standardization  of  tenth-normal  potassium  per- 
manganate V.S.,  sodium  oxalate  should  comply  with  the  following  tests  for 
purity  and  be  dried  to  constant  weight  at  105°  C.  When  dried  to  constant  weight 
at  105°  C,  sodium  oxalate  loses  not  more  than  0.03  per  cent,  in  weight 
(moisture) .  Introduce  into  a  conical  Jena  or  other  tlask  of  like  quality  2  Cm. 
of  sodium  oxalate,  add  150  mils  of  distilled  water  and  0.2  mil  of  phenolphthalein 
T.S.,  boil  until  the  volume  is  reduced  to  about  100  mils,  then  cool  while  passing 
a  current  of  air  free  from  carbon  dioxide  through  the  solution.  If  the  solution 
is  red.  not  more  than  0.2  mil  of  fiftieth-normal  sulphuric  acid  V.S.  is  required 
to  render  it  colorless.  If  the  solution  is  colorless,  not  more  than  0.2  mil  of 
fiftieth-normal  potassium  hydroxide  V.S.  is  required  to  produce  a  pink  color. 
Sodium  oxalate  yields  an  almost  perfectly  (dear  solution  and  contains  not  more 
than  0.01  per  cent,  of  matter  insoluble  in  water.  Convert  10  Cm.  of  the  salt 
into  carbonate  by  ignition  in  a  platinum  crucible  using  an  alcohol  burner, 
dissolve  the  residue  in  distilled  water  by  the  aid  of  sufficient  nitric  acid  to 
impart  a  distinctly  arid  reaetion,  heat  to  boiling,  filter  and  divide  Into  two 
parts.  To  one  part,  add  barium  nitrate  T.S.  and  set  aside  for  twelve  hours; 
not  more  than  a  barely  perceptible  cloudiness  results  (sulphate) .  The  remain- 
ing portion,  after  the  addition  of  silver  nitrate  T.S.,  does  not  yield  more  than 
a  faint  opalesernee  ( chloride) .  Ignite  5  Cm.  of  the  salt  to  carbonate,  dissolve 
the  residue  in   distilled  water,  acidify  with  acetic  acid   and  filter;   after  the 


REAGENTS,  TEST  SOLUTIONS,  ETC.  1513 

addition  of  a  few  drops  of  sodium  cobaltic  nitrite  T.S.  to  the  filtrate  it  should 
not  yield  more  than  a  faint  trace  of  precipitate  after  standing  for  several  hours 
(potassium) .  Ignite  5  Gm.  of  the  salt,  dissolve  the  residue  in  distilled  water, 
acidify  with  hydrochloric  acid  and  filter;  the  filtrate  does  not  yield  a  coloration 
upon  the  addition  of  potassium  sulphocyanate  T.S.  (iron).  Heat  1  Gm.  of  the 
salt  in  a  test  tube,  which  has  previously  been  rinsed  with  sulphuric  acid,  with 
10  mils  of  sulphuric  acid  until  fumes  of  sulphur  trioxide  appear;  no  discolora- 
tion of  the  acid  is  produced    (foreign  organic  bodies). 

Sodium  Phosphate  Test  Solution. — Dissolve  10  Gm.  of  official  sodium  phos- 
phate, in  clear  crystals,  in  sufficient  distilled  water  to  measure  100  mils. 

Sodium  Phospho-tungstate  Test  Solution  (Sodium  Phospho-wolframate) . — 
To  a  solution  of  20  Gm.  of  sodium  tungstate  in  100  mils  of  water,  add  sufficient 
official  phosphoric  acid  to  impart  a  strong  acid  reaction,  filter  and  preserve  it 
in  an  amber-colored,  glass-stoppered  bottle.  Decant  the  solution  from  any 
sediment  which  may  form. 

Sodium  Sulphide,  Na2S  +  9H20. — Colorless,  or  nearly  colorless,  transparent 
crystals,  of  sulphuretted  odor,  readily  soluble  in  water,  yielding  a  clear  solution 
which  is  alkaline  to  litmus. 

Sodium  Sulphide  Test  Solution. — Dissolve  10  Gm.  of  6odium  sulphide  in 
sufficient  distilled  water  to  measure  100  mils;  filter  the  solution  if  necessary. 
Sodium  sulphide  T.S.  may  be  used  in  all  instances  where  ammonium  sulphide 
T.S.  is  directed,  but  must  be  freshly  prepared  when  required  for  use. 

Sodium  Tartrate,  Neutral,  NaaCiH^Oe  +  2H20. — Transparent  crystals  solu- 
ble in  2.6  parts  of  water  at  25°  C. ;  insoluble  in  alcohol.  It  complies  with  the 
standards  for  purity  required  under  the  official  Potassii  et  Sodii  Tartras ;  each 
mil  of  half-normal  sulphuric  acid  V.S.  corresponds  to  0.057515  Gm.  of  Xa2C4H4Oa 
+  2H20. 

Sodium  Tartrate  Test  Solution. — Dissolve  10  Gm.  of  neutral  sodium  tar- 
trate (see  above)  in  sufficient  distilled  water  to  measure  100  mils.  Alternative 
method:  To  a  hot  solution  of  6.5  Gm.  of  the  official  tartaric  acid,  in  about 
80  mils  of  boiling  distilled  water,  add  gradually,  in  small  portions,  official 
monohydrated  sodium  carbonate  until  the  solution  has  a  neutral  reaction  to 
litmus  paper;  after  filtering  and  cooling,  add  sufficient  distilled  water  to 
measure  100  mils. 

Sodium  Thiosulphate,  Na2S203  +  5H20. — In  addition  to  the  tests  prescribed 
for  this  salt  under  the  official  Rodii  Thiosulphas  it  is  required  to  conform  to  the 
following  more  rigorous  tests  before  it  can  be  used  in  preparing  the  standard 
volumetric  solution.  Add  iodine  T.S.,  drop  by  drop,  to  a  solution  of  the  salt 
(1  in  20)  in  distilled  water  until  it  retains  a  faint  but  permanent  yellow 
color;  no  turbidity  is  produced  \ipon  the  addition  of  barium  chloride  T.S. 
(sulphate  and  sulphite).  The  addition  of  phenolphthalein  T.S.  to  10  mils  of 
an  aqueous  solution  of  the  salt  (1  in  10)  produces  no  pink  coloration  (free 
alkalies) . 

Sodium  Thiosulphate  Test  Solution. — Use  tenth-normal  sodium  thiosul- 
phate V.S. 

Sodium  Tungstate  (Sodium  Wolframate),  Na2Wf)4  -f  2H20. — Colorless 
prisms  or  plates,  soluble  in  about  4  parts  of  water,  forming-  a  solution  which  is 
alkaline  to  litmus.  Evaporate  a  solution  of  1  Gm.  of  sodium  tungstate  in  10 
mils  of  distilled  water  and  10  mils  of  concentrated  hydrochloric  acid  (see  page 
1501)  to  dryness  on  a  water  bath  and  then  heat  it  for  half  an  hour  at  120°  ('. 
Treat  the  residue  with  20  mils  more  of  the  hydrochloric  acid,  evaporate  and  heat 
as  before,  and  repeat  the  operation  three  times.  After  cooling,  digest  the  resi- 
due with  a  solution  of  ammonium  nitrate  (1  in  10)  to  which  a  few  drop-  of 
nitric  acid  have  been  added,  transfer  it  to  a  filter,  wash  the  insoluble  tungstic 
acid  with  diluted  nitric  acid,  dry,  ignite  and  weigh.  (It  is  preferable  to 
moisten  this  residue  with  a  few  drops  of  nitric  acid  and  repeat  the  ignition.) 
This  residue  weighs  not  less  than  0.69  Gm. 

Stannous  Chloride,  SnCl3 -f  2II2O. — Colorless  crystals,  readily  soluble  in 
water  or  alcohol.  When  in  contact  with  the  air  or  excess  of  water,  the  salt 
readily  forms  a  basic  chloride,  hence,  when  dissolved,  its  solutions  should  be 
acidulated  with  hydrochloric  acid.  When  tested  for  arsenic  as  directed  under 
the  Test  for  arsenic  (see  Test  No.  1 ),  0.3  Gm.  of  stannous  chloride  produces  no 
stain.  A  solution  of  2  Gm.  of  stannous  chloride,  in  1  mil  of  distilled  water  and 
0.5  mil  of  hydrochloric  acid,  does  not  become  opalescent  on  diluting  with   20 
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mils  of  distilled  water  (lead).  Alternative  method:  Heat  tin  (see  page  1515) 
for  several  days  with  concentrated  hydrochloric  acid  (see  page  1501)  upon  a 
water  bath,  taking  care  that  the  metal  is  in  excess.  When  the  acid  has  be- 
come saturated,  pour  off  the  clear  fluid  from  the  undissolved  tin  or  precipi- 
tate, filter  it  while  still  hot  through  asbestos  and  set  it  aside  until  crystalliza- 
tion takes  place.  Break  up  the  crystals,  drain,  and  dissolve  them  at  once  as 
directed  under  the  Test  Solution. 

Stannous  Chloride  Test  Solution. — Dissolve  1  Gm.  of  stannous  chloride 
crystals  (see  above)  in  10  mils  of  distilled  water  to  which  a  few  drops  of  hy- 
drochloric acid  have  been  added  to  prevent  the  precipitation  of  basic  chloride, 
and  preserve  the  solution  in  a  glass-stoppered  bottle  in  which  a  fragment  of  tin 
(see  page  1515)  has  been  placed.  The  solution  must  be  renewed  at  frequent 
intervals. 

Stannous  Chloride  Test  Solution,  Acid. — Dissolve  40  Gm.  of  stannous  chlo- 
ride crystals  (see  above)  in  60  mils  of  concentrated  hydrochloric  acid  (see 
page  1501)   and  preserve  it  in  a  glass-stoppered  bottle. 

Stannous  Chloride  Test  Solution,  Saturated. —  (For  Bettendorf's  Arsenic 
Test,  see  Test  No.  2.)  Prepare  a  saturated  solution  of  stannous  chloride  crys- 
tals (see  above)  in  concentrated  hydrochloric  acid  (see  page  1501)  or  evapo- 
rate a  solution  prepared  from  metallic  tin  by  the  alternative  method  under 
Stannous  Chloride  (see  above)  to  a  specific  gravity  of  about  2.00  at  25°  C. 
After  filtering  the  solution  through  asbestos  it  is  transparent  and  has  not  more 
than  a  pale  yellow  color. 

Starch  (Potato). — The  starch  grains  separated  from  the  tubers  of  Solatium 
tuberosum,  Linne  (Fam.  Solanacew).  In  a  more  or  less  finely  granular  pow- 
der, consisting  of  starch  grains  varying  in  shape  from  somewhat  spherical  or 
ellipsoidal  to  characteristic,  with  a  few  two-  or  three-compound  grains;  the  in- 
dividual grains  with  a  circular  point  of  origin  of  growth  and  distinct  ex- 
central  lamellae,  the  larger  characteristic  grains  varying  from  0.05  to  0.125  mm. 
in  length,  and  under  the  micropolariscope  showing  a  distinct  cross  and  a  strong 
play  of  color  when  a  selenite  plate  is  used. 

Starch  Test  Solution. — Triturate  1  Gm.  of  official  corn  starch  with  10  mils 
of  cold  distilled  water,  add  sufficient  boiling  distilled  water  with  constant  stir- 
ring to  make  al>out  200  mils,  then  boil  the  mixture  for  a  few  minutes  until  a 
thin,  translucent  fluid  is  obtained.  This  solution  must  be  freshly  prepared  and 
filtered  when  required. 

Succinic  Acid,  H2C4H4O4. — An  organic  acid  obtained  through  the  destruc- 
tive distillation  of  amber  or  made  synthetically.  It  forms  colorless  monoclinic 
prisms,  soluble  in  about  20  parts  of  water,  2  parts  of  boiling  water,  10  parts  of 
alcohol,  or  18  parts  of  acetone;  very  slightly  soluble  in  ether  and  insoluble  in 
chloroform  or  benzene.     Succinic  acid  melts  at  al>out  182°  C. 

Sulphanilic  Acid  (Para-amidobenzenesulphonic  Acid).  C6H4  (XH2)  (S03H)1  : 
4  +  2H2O. — Colorless,  acicular,  efflorescent  crystals.  When  strongly  heated,  it 
carbonizes.  Soluble  in  about  150  parts  of  cold  water  and  insoluble  in  alcohol 
or  other. 

Sulphanilic  Acid  Test  Solution. — Dissolve  0.5  Gm.  of  sulphanilic  acid  in  a 
mixture  of  15  mils  of  glacial  acetic  acid  and  135  mils  of  freshly  distilled  or 
recently-boiled  distilled  water.  This  reagent  must  be  kept  in  well-stoppered 
botth  M. 

Sulpho-Salicylic  Acid,  C6H3  ( OH )  (S03H)  .COOII.— Colorless,  anhydrous 
needles  very  soluble  in  water  and  alcohol.     It  molts  at  alwut  120°  C. 

Sulphuric  Acid. — Sulphuric  acid  of  the  purity  required  by  Che  Pharmaco- 
poeia, with  a  specific  gravity  of  1.832  at  25°  C.,"will  be  satisfactory  as  a  re- 
agent unions  otherwise  directed. 

Sulphuric  Acid,  Fuming,  H2S04  -f  S03. — (A  heavy,  fuming,  oily  liquid,  some- 
times  slightly  colored,  containing  from  14  to  18  per  cent,  of  free  sulphur  tri 
OXide  Corresponding  to  from  84.2  to  84.6  per  cent,  of  total  sulphuric  anhy- 
dride with  a  specific  gravity  of  from  1.S60  to  1 . S 7 .">  at  86"  C.  Groat  caution 
Should  be  exercised  Is  handling  fuming  sulphuric  acid.  Render  the  acid  homo* 
geneous  by  shaking  vigorously,  then  transfer  several  mils  to  a  glass-stoppered 
weighing  ilask  and  weigh  accurately.  Remove  about  1  mil  of  the  acid  to  a 
dish  containing  from  80  to  40  mils  of  distilled  water  and  again  accurately 
weigh  the  flask,  thus  noting  the  quantity  of  acid  taken  for  the  assay.    Titrate 

the    solution    of    the   acid    jM    the   dish    with    normal    potassium    hydroxide    VS, 
using  methyl  orange  T.S.  as  indicator.     One  mil  of  normal  potassium  hydroxide 


REAGENTS,  TEST  SOLUTIONS,  ETC.  1515 

V.'S.  corresponds  to  0.040035  Gm.  of  sulphuric  anhydride  (S03).  The  percent- 
age of  S03  thus  found,  when  subtracted  from  100,  represents  the  water  pres- 
ent, for  each  18.02  parts  of  which,  80.07  parts  of  S03  are  required  for  the 
formation  of  H2S04.  After  allowing  for  all  of  the  water  in  this  manner,  the 
remaining  S03  may  be  termed  free  SO3. 

Sulphuric  Acid,  Purified  and  Concentrated,  for  Tests,  H2S04.— When  con- 
centrated sulphuric  acid  is  specified  in  a  test,  it  is  intended  that  the  strongest 
purified  acid  of  a  specific  gravity  of  not  less  than  1.834  at  25°  C.  be  employed. 
In  addition  to  the  tests  prescribed  for  this  acid  under  the  official  Acidum  tfulr 
phuricum,  it  is  required  to  conform  to  the  following  more  rigorous  tests  before 
it  can  be*  employed  as  a  reagent:  Dilute  1  part  of  the  acid  with  4  parts  of  dis- 
tilled water;  no  stain  is  produced  by  25  mils  of  this  diluted  acid  when  sub- 
jected to  the  Test  for  arsenic  ( see  Test  No.  1 ) .  Dilute  1  mil  of  the  acid  with  9 
mils  of  distilled  water,  cool  and  pour  it  so  as  to  form  a  layer  over  5  mils  of 
diphenylamine  T.S.  (see  page  1498)  ;  no  blue  color  appears  at  the  zone  of  con- 
tact (nitrio  acid).  Upon  carefully  pouring  about  2  mils  of  hydrochloric  acid, 
in  which  a  particle  of  sodium  sulphite  has  been  dissolved,  over  about  2  mils  of 
the  concentrated  sulphuric  acid,  no  reddish  zone  appears  and  no  precipitate 
forms  ( selenium ) . 

Sulphurous  Acid. — An  aqueous  solution  containing  not  less  than  6  per  cent, 
of  sulphur  dioxide.  Ten  mils  of  this  solution,  when  mixed  with  10  mils  of 
dilute  sulphuric  acid  (see  under  Arsenic  Test)  and  evaporated  on  a  water  bath 
until  free  from  sulphur  dioxide,  does  not  produce  a  stain  when  subjected  to  the 
Test  for  arsenic  ( see  Test  No.  1 ) .  Introduce  about  2  mils  of  the  acid  into  a 
flask  containing  10  mils  of  distilled  water,  previously  tared  with  its  contents, 
stopper  and  weigh  accurately.  To  this  add  50  mils  of  tenth-normal  iodine  V.S., 
allow  to  stand  five  minutes,  then  titrate  the  excess  of  iodine  with  tenth-normal 
sodium  thiosulphate  V.S.  It  shows  not  less  than  6  per  cent,  of  SOa.  Each  mil 
of  tenth-normal  iodine  V.S.  corresponds  to  0.003204  Gm.  of  S02. 

Tannic  Acid  Test  Solution. — Dissolve  1  Gm.  of  official  tannic  acid  in  1  mil 
of  alcohol,  and  add  sufficient  distilled  water  to  measure  10  mils.  This  test  solu- 
tion should  be  freshly  prepared  when  needed. 

Tartaric  Acid  Test  Solution. — Dissolve  1  part  of  official  tartaric  acid  In 
3  parts  of  distilled  water.     This  solution  must  be  frequently  renewed. 

Tin,  Sn. — Metallic  tin  in  the  granulated  or  mossy  condition.  Digest  5  Gm. 
of  tin  with  40  mils  or  a  sufficient  quantity  of  official  nitric  acid  on  a  bath  of 
boiling  water  until  entirely  converted  into  a  white  powder,  then  evaporate  it  to 
dryness.  Stir  the  residue  with  25  mils  of  diluted  nitric  acid  (see  page  1505)  and 
25*  mils  of  distilled  water,  and  filter.  To  the  filtrate  add  1  mil  of  diluted  sul- 
phuric acid  and  evaporate  it  as  far  as  possible  upon  a  water  bath,  and  then  add 
10  mils  of  distilled  water;  no  weighable  residue  remains  undissolved  (lead). 
When  converted  into  stannous  chloride  (see  page  1514),  it  complies  with  the 
tests  directed  under  that  salt. 

Toluol  (Toluene,  Methyl  Benzene),  C6H5.CH3. — A  colorless,  refractive,  in- 
flammable liquid  of  peculiar  aromatic  odor;  specific  gravity  about  O.S(55  at  25° 
C,  boiling  between  110°  and  112°  G.  Miscible  with  alcohol,  ether,  chloroform, 
carbon  disulphide,  or  petroleum  benzin.  It  dissolves  phosphorus,  iodine,  fats, 
or  oils. 

Trinitrophenol  Test  Solution  (Picric  Acid  Test  Solution),  C6H2(N02)3OH. 
— Dissolve  1  Gm.  of  official  trinitrophenol  in  100  mils  of  distilled  water  by  the 
aid  of  heat.     Cool  the  solution  and  filter  it,  if  necessary. 

Turmeric  Paper  and  Tincture. — See  under  Indicators. 

Xylol  (Xylene,  Dimethyl  Benzene),  C6H4(CH3)2. — A  mixture  of  ortho-, 
meta-,  and  para-xylene  obtained  through  the  distillation  of  coal  tar  naphtha.  A 
colorless  liquid  of  an  odor  resembling  benzene.  It  boils  between  186"  and  140° 
C. ;  specific  gravity  about  0.850  at  25°  C;  insoluble  in  water,  but  soluble  in 
alcohol,  ether,  or  chloroform. 

Yeast. — Use  the  commercial  compressed  yeast  cake. 

Zinc,  Zn. — Pure  metallic  zinc   (see  Zincum,  U.  S.  P.). 

Zinc  for  the  Arsenic  Test. — Zinc  in  mossy  or  globular  form,  the  latter  about 
3  to  6  mm.  in  diameter,  known  as  No.  7  Shot  Zinc.  This  must  conform  with 
the  tests  for  purity  as  given  under  the  official  Zincum,  ami  in  addition  the 
following:  The  stain  from  8  Gm.  of  zinc,  when  determined  by  a  blank  experi- 
ment as  directed  under  the  Test  for  arsenic  (see  Test  No.  1).  should  scarcely  bo 
perceptible.     Introduce  10  Gm.  of  the  zinc  into  a  flask  of  about  250  mils  capac- 
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ity,  provided  with  a  perforated  rubber  stopper  and  a  rubber-valve  tube,  and 
containing  GO  mils  of  distilled  water,  15  mils  of  concentrated  sulphuric  acid  for 
tests  (see  page  1515)  and  1  drop  of  copper  sulphate  T.S.  When  the  reaction 
slackens,  place  the  llask  on  a  water  bath  and  warm  until  solution  of  the 
zinc  is  complete.  At  once  begin  to  add  tenth-normal  potassium  permanganate 
Y.S.,  drop  by  drop,  with  agitation,  until  the  solution  assumes  a  faint  pink  tint 
which  remains  permanent  for  one-half  minute.  Not  more  than  1.4  mils  of  tenth- 
normal potassium  permanganate  V.S.  is  required,  indicating  not  over  0.08  per 
cent,  of  oxidizable  matter,  calculated  as  metallic  iron   (Fe). 

Zinc  Dust  (Powdered  Zinc). — Zinc  in  the  form  of  a  fine  gray  powder. 

Zinc  Oxide,  ZnO. — When  used  in  the  assay  of  phosphoric  acid,  the  phos- 
phates or  the  hypophosphites,  it  must  comply  with  the  tests  given  under  the 
official  Zinci  Oxidum,  and  also  the  following:  Dissolve  1  Gm.  of  zinc  oxide  in 
20  mils  of  distilled  water  and  5  mils  of  nitric  acid  in  a  test  tube  about  2  cm. 
in  diameter  and  add  a  few  drops  of  silver  nitrate  T.S.;  not  more  than  a  slight 
opalescence  is  produced. 


Volumetric  Solutions 

It  is  absolutely  necessary  that  the  measuring  vessels  employed  in  the  opera- 
tions of  volumetric  analysis,  consisting  of  burettes,  flasks,  mixing  cylinders, 
pipettes,  etc.,  shall  agree  among  themselves  accurately  in  their  graduation  at 
the  standard  temperature  selected.  All  volumetric  solutions  should  be  pre- 
pared at  the  standard  temperature  of  25°  C.  and  used  in  titrations,  if  prac- 
ticable, at  that  standard  temperature.  If  titrations  are  made  at  any  other  tem- 
perature, a  volumetric  solution  should  be  used  which  has  been  standardized  for 
such  temperature.  In  case  graduated  apparatus  calibrated  at  25°  C.  is  not 
procurable,  volumetric  solutions  may  be  prepared  at  the  temperature  for  which 
the  apparatus  in  hand  was  graduated  (e.g.,  15°  C.  or  20°  C.),  and  all  such 
volumetric  solutions  should  be  marked  to  indicate  the  temperature  which  has 
been  used.  Such  solutions  must  be  used  as  above  stated  at  such  standard  tem- 
perature, care  being  taken  that  all  graduated  apparatus  used  be  standardized 
at  the  same  temperature. 

Units  of  Capacity. — The  units  of  volume  employed  by  the  Pharmacopoeia  must 
accord  with  its  standard  liter  at  25°  C.  which  represents  the  volume  occupied  by 
996.04  Gm.  of  distilled  water,  weighed  in  air  with  bras3  weights,  at  a  tem- 
perature of  25°  C*  and  barometer  at  760  mm.  To  secure  uniformity  among  the 
various  forms  of  apparatus  employed,  the  standard  specifications  of  the  U.  S. 
Bureau  of  Standards  should  be  adhered  to  as  closely  as  possible,  excepting  that 
the  temperature  here  adopted  is  25°  C. 

Measuring  Flasks. — Standard  measuring  flasks  are  calibrated  to  contain, 
when  filled  to  the  mark,  1000,  500,  250,  200  or  100  mils  at  25°  C.  The  necks 
must  be  of  uniform  calibre,  and  measure  in  diameter  not  less  than  14  mm.  nor 
more  than  20  mm.  for  1000  mil  capacity;  from  12  mm.  to  IS  mm.  for  500  mil 
capacity;  from  10  mm.  to  15  mm.  for  250  mil  capacity,  and  from  8  mm.  to  12 
mm.  for  100  mil  capacity.  The  capacity  mark  on  any  of  these  flasks  should  not 
be  less  than  6  cm.  distant  from  the  mouth  and  not  less  than  2  cm.  from  the 
base  of  the  neck. 

Cylinders. — These  should  be  graduated  to  contain  their  respective  volumes 
at  the  standard  temperature.  Their  inside  diameter  must  not  be  more  than 
one-fifth  the  graduated  length. 

Transfer  Pipettes. — These  should  be  graduated  to  deliver  at  standard  tem- 
perature the  exact  volume  <>f  fluid  indicated.  The  suction  stem  should  be  at 
leael  18  em.  long,  and  the  delivery  tul>c  not  less  than  3  cm.  nor  more  than  26 
cm.  Ion;/.  The  inside  diameter  at  the  capacity  mark  must  not  be  less  than  2 
mm.  and  not  exceed  4  mm.  for  those  of  25  mil  capacity.  The  capacity  mark 
Rhould  not  be  more  than  0  cm.  from  the  bulb.  The  outlet  of  any  transfer 
pipette  should  he  of  such  size  that  the  free  outflow  shall  last  not  more  than  1 
minute,  nor  less  than  15  seconds  for  5  mils,  20  seconds  for  10  mils  and  30 
seconds  for  50  mils.  After  filling,  the  fluid  adhering  to  the  outside  should  be 
wiped  from  the  stem;  then  when  draining  the  contents,  the  pipette  should  be 
boM   in  ;i    vertical   position ;   finally,  to  complete  the  emptying,  the  tip  of  the 

•  500  mils  would  weigh  408.02  Gm.;  250  mils,  249.01  Gm.;  100  mils,  99.604  Gm. 
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pipette  should  be  held  against  the  side  of  the  vessel,  permitting  the  last  por- 
tions of  the  fluid  to  now  out  by  gravity.  Pipettes  should  never  be  drained  by 
blowing  into  them. 

Burettes. — These  must  be  provided  with  glass  stop-cocks  and  be  graduated  for 
use  at  the  standard  temperature.  Burettes  provided  with  rubber  tubes  and  pinch- 
cocks  in  place  of  glass  stop-cocka  may  be  used  for  potassium  and  sodium 
hydroxide  V.S.  The  tips  should  be  gradually  tapered  from  2  to  3  cm.  in  length 
and  slightly  bent.  The  rate  of  outflow  should  be  regulated  so  that  not  less 
than  two  seconds  should  be  consumed  for  each  mil  of  the  length  of  the  column 
delivered.  When  completing  titration,  the  tip  of  the  delivery  tube  should  be 
touched  with  the  wret  surface  of  the  receiving  vessel  to  complete  the  emptying. 

General  Directions. — All  bottles  in  which  volumetric  solutions  are  to  be 
kept,  as  well  as  the  burettes  or  pipettes  in  which  they  are  to  be  measured,  should, 
prior  to  use,  be  thoroughly  cleaned  and  rinsed  first  with  distilled  water,  and 
then  with  two  or  three  small  portions  of  the  solution  that  they  are  to  contain. 
In  all  apparatus  where  the  surface  of  the  fluid  is  limited  by  a  meniscus,  the 
reading  must  be  made  from  the  lowest  point  of  the  meniscus  unless  the  liquid  is 
too  opaque  to  permit  exact  observation  of  that  point.  It  is  of  the  utmost  im- 
portance that  the  inner  surface  of  all  measuring  apparatus  shall  be  free  from  any 
suggestion  of  greasiness. 

Xormal  volumetric  solutions  —    are  those  which  contain  in  1000  mils,  in  any 

stated   reaction,  the  chemical  equivalent  of  one  gramme  of   hydrogen.     If  the 

molecule  of  the  reagent  is  univalent,  one  liter  will  contain  a  weight  in  grammes 

equal  to  the  molecular  weight  of  the  reagent;   if  bivalent,  a  weight  in  grammes 

equal  to  one-half  its  molecular  weight;  if  trivalent,  a  weight  in  grammes  equal 

to  one-third  its  molecular  weight.     Thus,  hydrochloric  acid,  HC'l  =  36.47.  having 

but  one  H  atom  replaceable  by  a  basic  element,  has  36.47  Gm.  of  Ht'l  in  1000  mils 

of  the  normal  volumetric  solution;  while  sulphuric  acid,  H2SO4  =  98.09,  having 

two  replaceable  H  atoms,  contains  only  one-half  this  number,  or  49.045  Gm.  of 

H2SO4  in  1000  mils  of  its  normal  solution.    Potassium  hydroxide,  KOH  =  56.11, 

has  but  one  K  to  replace  one  II  in  acids,  hence  its  normal  solution  contains 

56.11  Gm.  of  KOH  in  one  liter.     Again,  one  molecule  of  potassium  dichromate 

(K2Cr«;07  =  294.20)    in  oxidation  liberates  three  atoms  of  oxygen  which  are 

capable  of  oxidizing  six  atoms  of  ferrous  to  ferric  iron.     Therefore,  each  mole- 

'cule  of  the  dichromate,  yielding  three  atoms  of  oxygen,  is  equivalent  to  six  atoms 

294  20 
of  hydrogen.    Hence,  the  normal  solution  should  contain    — - — -  or  49.0333  Gm. 

in  1000  mils.  Two  molecules  of  potassium  permanganate,  2KMn04  =  316.06, 
in  oxidation,  give  off  five  atoms  of  O,  which  are  equivalent  to  ten  atoms  of  H; 

hence  its  normal  solution  should  contain  — — -j — or  31.606  in  1000  mils.  Solutions 
containing  in  1000  mils  one-tenth  of  the  quantity  of  the  active  reagent  in  the 
normal  solution  are  called  tenth-normal  (r^)  (normality  =  0.1);  those  con- 
taining one  hundredth,  hundredth-normal  f  j0Q- J  (normality  =  0.01)  ;  those  con- 
taining one-fiftieth,  fiftieth-normal  (  557    (normality  =  0.02)  ;  those  containing 

2N 
twice  the  amount,  double-normal  ~  (normality  =  2)  ;  half  the  amount,  half- 
normal  2  (normality  =  0.5).  Solutions  containing  quantities  of  the  active 
reagent  having  no  simple  relation  to  the  molecular  weight  are  called  empirical. 
Use  of  Empirical  Solutions. — All  standard  volumetric  solutions  are  liable 
to  deteriorate  in  time,  some  very  slowly,  others  rapidly,  especially  when  not 
properly  preserved.  To  restore  the  titer  of  such  solutions  (that  is,  to  make 
them  exactly  normal,  tenth-,  or  hundredth-normal,  as  the  case  may  be)  each 
time  they  are  to  be  used,  involves  an  unnecessary  waste  of  time.  If  one  accu- 
rately standardized  solution  be  always  available,  it  is  not  necessary  that  the 
other  volumetric  solutions  employed  in  conjunction  with  it  be  adjusted  to 
exactly  correspond,  mil  for  mil,  so  lonp  as  the  exact  ratio  is  known  at  standard 
temperature.  The  percentage  strength  of  any  empirical  solution  as  compared 
with  a  standard  volumetric  solution  is  ascertained  by  experiment,  then  the 
number  of  mils  of  the  empirical  solution  consumed  in  the  titration  of  the  sub- 
stance is  multiplied  by  its  percentage  strength,  which  product  represents  the 
equivalent  volume  of  the  true  standard  solution. 
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Example:  One  gramme  of  potassium  carbonate  required  for  neutralization 
22  mils  of  an  empirical  solution  of  hydrochloric  acid.  In  a  trial  experiment, 
16  mils  of  this  weak  solution  was  required  to  neutralize  10  mils  of  a  standard 
normal  potassium  hydroxide  V.S.  The  former  was  therefore  of  62.5  per  cent, 
strength  (for  16  :  10  :  :  100  :  x.  x  =  62.5),  hence  the  22  mils  of  empirical 
solution  consumed  represents    13.75  mils    (62.5   per  cent,  of   22)    of  standard 

normal  hydrochloric  acid  V.S.     Therefore  since  1  mil  of    —     hydrochloric  acid 

V.S.  =  0.0691  Gm.  of  K3CO3,  13.75  mils  would  be  equivalent  to  13.75  X  0.0691 
or  0.9501   +  Gm.  of  potassium  carbonate. 

Adjustment  of  titer  of  volumetric  solutions  which  are  above  strength.  Titrate 
25  mils  of  the  strong  solution,  with  a  carefully  standardized  corresponding 
solution,  which  must  be  of  the  same  standard  temperature.  The  number  of  mils 
of  the  latter  consumed,  divided  by  25,  will  give  the  factor  to  be  employed  in 
adjusting  the  strength  of  the  former. 

Example:  25  mils  of  a  "  strong  "  normal  solution  of  hydrochloric  acid  required 
27.25  mils  of  standard  normal  potassium  hydroxide  V.S.  for  neutralization.  The 
correcting  factor  is  therefore  27.25  -^-  25  =  1.09.  If  the  "  strong "  solution 
measures  875  mils  its  volume  must  be  made  up  with  distilled  water  to  875  X 
1.09  =  953.75  mils.  Add  therefore  to  the  "strong"  solution  953.75  —  875  = 
78.75  mils  of  distilled  water.  After  the  solution  is  thus  diluted,  its  titer 
should  be  verified  by  the  titration  of  25  mils  with  the  standard  normal  potassium 
hydroxide  V.S.,  the  measurements  in  each  case  being  made  at  25°  C.  (or  at 
least  at  the  same  temperature).  It  should  require  exactly  25  mils  of  the 
latter  for  neutralization.  If  this  is  not  the  case,  either  a  new  adjustment  must 
be  made,  or  else  the  neAV  correction  factor  must  be  plainly  written  on  the  label 
of  the  bottle,  and  the  required  correction  made  whenever  the  solution  is  used. 


Alkaline  Cupric  Tartrate  Volumetric  Solution 

Fehling's  Solution 

A.  The  Copper  Solution. — Dissolve  34.66  Gm.  of  carefully  selected,  small 
crystals  of  cupric  sulphate  (Cupri  Sulplias.  U.  S.  P.),  allowing  no  trace  of  efflo- 
rescence or  of  adhering  moisture,  in  a  sufficient  quantity  of  distilled  water  to 
make  the  solution  measure  exactly  500  mils  at  standard  temperature.  Keep 
this  solution  in  small,  well-stoppered  bottles. 

B.  The  Alkaline  Tartrate  Solution. — Dissolve  173  Gm.  of  crystallized  potassium 
and  sodium  tartrate  ( I'otassii  rt  Sorfii  Tartras,  V.  S.  P.)  and  50  Gm.  of  sodium 
hydroxide  (Sodii  Hydroxidum.  V.  S.  P.)  in  a  sufficient  quantity  of  distilled  water 
to  make  the  solution  measure  exactly  500  mils  at  standard  temperature.  Keep 
the  solution  in  small,  rubber-stoppered  bottles.  For  use,  mix  exactly  equal 
volumes  of  the  two  solutions  at  the  time  required.* 


One  Mil  of  the  Mixed  Solution  is  the  equivalent  of: 

Gramme 

Cupric   Sulphate,   crystallized,   CuS04  -f  5TI30 0.03466 

Cupric  Tartrate.   CuC4H4Ofl  +  3II20 0.03688 

Oane  Sugar  CisHgaOu    ( after  inversion)    0.00475 

Glu< 'use,    anhydrous,    C6ir12()« 0.00500 

Milk    Sugar,    anhydrous,    C13H23O11 0.00678 

•  The  accuracy  of  thin  solution  when  employed  in  titration  may  be  verified 
as  follows:  To  a  solution  of  0.05  Cm.  of  pure  cane  supar  in  about  50  mils  of 
distilled  water,  add  J  mils  of  hydrochloric  arid  and  heat  at  70°  C.  for  ten  minutes. 

After  neutralizing  with  ■odium  carbonate,  dilute  the  solution  to  1000  mils.    Fifty 
mils  of  this  dilution  should  reduce  the  copper  in  exactly  10  mils  of  the  solution. 
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Tenth-Normal  Barium  Hydroxide  Volumetric  Solution 
Ba    (OH)a  +  8H«0  =  315.51  15.776  Cm.    in    1000  mils 

Dissolve  about  18  Gm.  of  crystallized  barium  hydroxide  in  1000  mils  of 
recently  boiled  and  cooled  distilled  water  and,  if  necessary,  filter  the  solution 
quickly. 

Introduce  25  mils  of  tenth-normal  sulphuric  acid  V.S.  or  preferably  tenth- 
normal hydrochloric  acid  V.S.  into  a  flask,  add  3  drops  of  phenolplitbalein  T.S., 
and  run  in  the  barium  hydroxide  solution  from  a  burette,  provided  with  a  soda- 
lime  tube,  reducing  the  flow  to  drops  towards  the  end,  until  a  pale  pink  color 
is  produced  which  no  longer  disappears  on  shaking  the  liquid  for  about  ten 
seconds.  Note  the  number  of  mils  of  the  barium  hydroxide  solution  consumed, 
and  if  the  solution  is  too  concentrated  dilute  the  remainder  of  the  solution  with 
freshly  boiled  and  cooled  distilled  water,  so  that  equal  volumes  of  the  barium 
hydroxide  solution  and  of  tenth-normal  sulphuric  or  hydrochloric  acid  at  25°  C 
exactly  neutralize  each  other. 

Note:  This  solution  absorbs  carbon  dioxide  from  the  air  very  rapidly,  thereby 
changing  its  titer.  It  should,  therefore,  be  preserved  in  rubber-stoppered  bottles 
provided  with  a  soda-lime  tube  (see  under  normal  potassium  hydroxide  V.S.). 
This  solution  must  also  be  standardized  each  time  before  using. 

One  Mil  of  Tenth-Normal  Barium  Hydroxide  V.S.  is  the  equivalent  of : 

Gramme 

Barium  Hydroxide,   Ba(0H)2  +  8HaO 0.015776 

Ammonium    Benzoate,    NH4C7H502 0.013908 

Ammonium  Salicylate,  NH4C7H5O3 0.015508 

Benzoic  Acid,  C7H602 0.012205 

Hydrochloric  Acid,   HC1 0.003647 

Salicylic  Acid,  C7H603 0.013805 

Sulphuric  Acid,  H2S04 0.0049045 


Tenth-Normal  Bromine  Volumetric  Solution 

[Koppeschaab's    Solution] 
Br  =  79.92  7.992  Gm.  in   1000  mils 

Dissolve  3  Gm.  of  potassium  bromate  (see  page  1508)  and  50  Gm.  of  potassium 
bromide  in  sufficient  distilled  water  to  measure  1000  mils  at  or  near  25°  C. 
Transfer  20  mils  of  this  solution  at  standard  temperature,  by  means  of  a  pipette, 
to  a  bottle  having  a  capacity  of  about  250  mils,  and  provided  with  a  glass 
stopper;  add  75  mils  of  distilled  water  and  5  mils  of  hydrochloric  acid  (see 
page  G59)  and  immediately  insert  the  stopper.  Shake  the  bottle  a  few  times,  then 
remove  the  stopper  just  sufficiently  to  quickly  introduce  5  mils  of  potassium 
iodide  T.S.,  taking  care  that  no  bromine  vapors  escape,  and  immediately  stopper 
the  bottle.  Agitate  the  bottle  thoroughly,  remove  the  stopper  and  rinse  it  and 
the  neck  of  the  bottle  with  a  little  distilled  water  so  that  the  washings  flow 
into  the  bottle,  and  then  add  from  a  burette  tenth-normal  sodium  thiosul- 
phate V.S.  until  the  solution  is  only  slightly  yellow,  then  add  a  few  drops  of 
starch  T.S.  and  continue  the  addition  of  tenth-normal  sodium  thiosulphate 
V.S.  until  the  blue  color  is  just  discharged.  Note  the  number  of  mils  of  the 
sodium  thiosulphate  V.S.  thus  consumed,  and  then  dilute  the  bromine  solution 
so  that  equal  volumes  of  it  and  of  tenth-normal  sodium  thiosulphate  V.S.  will 
exactly  correspond  to  each  other  under  the  conditions  mentioned  above.  Keep 
the  solution  in  dark  amber-colored,  glass-stoppered  bottles. 

Example:  Assuming  that  the  20  mils  of  the  bromine  solution  have  required 
22.5  mils  of  the  sodium  thiosulphate  V.S.  to  completely  discharge  the  iodine  tint, 
then  each  20  mils  of  the  bromine  solution  must  he  diluted  to  22.5  mils.  Thus,  if 
900  mils  of  the  solution  remain,  it  must  be  diluted  with  distilled  water  to  meas- 
ure 1080  mils.  After  the  solution  is  thus  diluted,  a  new  trial  should  be  made  in 
the  manner  above  described,  in  which  25  mils  of  the  tenth-normal  sodium  thio- 
sulphate V.S.  should  just  discharge  the  tint  of  the  iodine  liberated  by  the 
bromine  set  free  from  25  mils  of  the  standard  bromine  solution. 
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One  Mil  of  Tenth-Normal  Bromine  V.S.  is  the  equivalent  of: 

Oram  me 

Bromine,  Br 0.007992 

Orcin,   CVHe  ( OH )  2 0.002068 

Phenol,  C6H5OH 0.001568 

Resorcinol,   C6H4  ( OH )  2 0.001834 

Sodium  Phenolsulphonate,  anhydrous,   NaC6H504S 0.004903 

Sodium  Phenolsulphonate,  crystallized,  NaC6H504S  +  2HaO 0.0058035 

Normal  Hydrochloric  Acid  Volumetric  Solution 

HC1  =  36.47  36.47  Gm.  in  1000  mils 

Mix  110  mils  of  hydrochloric  acid  (Acidum  Hydrochloricum,  U.  S.  P.)  with 
sufficient  distilled  water  to  measure  1000  mils.  Of  this  liquid  (which  is  still  too 
concentrated)  carefully  measure,  at  standard  temperature  from  a  burette,  25  mils 
into  a  flask  or  porcelain  dish,  and  after  diluting  with  about  double  its  volume 
of  distilled  water  add  2  drops  of  methyl  orange  T.S.,  then  gradually  add  from 
a  burette  a  freshly  standardized  normal  potassium  hydroxide  V.S.,  at  the  same 
temperature,  until  the  red  or  pink  tint  of  the  solution  changes,  after  continuous 
shaking  or  stirring,  to  a  permanent  pale  yellow.  Note  the  number  of  mils  of 
potassium  hydroxide  V.S.  consumed,  and  then  dilute  the  acid  solution  go  that 
equal  volumes  of  this  and  of  the  normal  potassium  hydroxide  V.S.  neutralize 
each  other  at  25°  C. 

Example  ;  Assuming  that  25  mils  of  the  acid  solution  first  prepared  required 
exactly  27.5  mils  of  normal  potassium  hydroxide  V.S.,  each  25  mils  of  the  former 
must  be  diluted  to  27.5  mils  or  the  whole  of  the  remaining  acid  solution  in  the 
6ame  proportion  at  standard  temperature.  Thus,  if  950  mils  should  remain, 
95  mils  of  distilled  water  must  be  added.  After  the  liquid  is  thus  diluted,  a 
new  trial  should  be  made  in  the  manner  above  described,  in  which  25  mils  of 
the  acid  solution  should  require  for  neutralization  exactly  25  mils  of  normal 
potassium  hydroxide  V.S.  If  necessary,  a  new  adjustment  should  then  be  made 
to  render  the   correspondence  perfect   at  standard  temperature. 

Alternative  Method. — Normal  hydrochloric  acid  V.S.  may  be  standardized 
as  directed  under  normal  sulphuric  acid  V.S.,  employing  the  alternative  method. 

One  Mil  of  Normal  Hydrochloric  Acid  V.S.  is  the  equivalent  of: 

Gramme 

Hydrochloric  Acid,  HC1    0.03647 

Barium   Hydroxide,   Ba(0H)3  +  81iaO    0.15770 

Calcium   Carbonate,   CaCOs    0.050035 

Calcium  Hydroxide,  Ca(OH)a   0.037045 

Calcium   Oxide,   CaO    0.028035 

Potassium   Hydroxide,   KOH    0.05611 

Sodium   Borate,  anhydrous,   NaalUO"? 0.1010 

Sodium    Borate,   crystallized,   NaaH407  +  lOHaO 0.19108 

Sodium    Cacodvlate,    anhydrous,    Na  (CH3)a.AsOa 0.1600 

Sodium  Hydroxide,  NaOH   0.04001 

Note:    Normal  hydrochloric  acid  is  in  every  respect  equivalent  in  neutralizing 

power  to  normal  sulphuric  acid  (see  page  1533),  and  may  be  employed,  except  in 
special  cases,  for  the  same  purposes. 

Half-Normal  Hydrochloric  Acid  Volumetric  Solution 

HC1  =  36.47  18.235  Gm.  in  1000  mils 

Dilute  500  mils  of  normal  hydrochloric  arid  V.S.  at  25°  C.  with  sufficient 
distilled  water  to  measure  at  the  same  temperature  exactly  1000  mils. 

One  Mil  of  Half -Normal  Hydrochloric  Add  V.S.  is  the  equivalent  of: 

Gramme 

Hydrochloric   Acid.    TIC1    0.018235 

Benzaldehyde,  ('7ll«<>    0.0530 

Calcium  Lactate,  Ca(CaII403)a(  anhydroui    0.05454 
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Gramme 

Cinnamic  Aldehyde,   CoIIaO    0.033015 

Citral,    CioHieO    0.070 

Lithium    Salicylate,    LiC7ll6U3 0.07199 

Magnesium  Hydroxide,  Mg(OH)a 0.0148 

Potassium  Acetate,   KCaH3Ua    0.04900 

Potassium  Bicarbonate,  KHCO3 0.050055 

Potassium   Bitartrate,  KHC^lLtOe    O.O'.i  107 

Potassium  Carbonate,  anhydrous,  K3CO3 0.03455 

Potassium  Citrate,  anhydrous,  KaC'eHgO^ 0.051057 

Potassium   Citrate,   crystallized,   K3C6li507  +  llaO 0.0540G 

Potassium  Hydroxide,  KOH    0.028055 

Potassium  and  Sodium  Tartrate,  anhydrous,  KNaC^lLiOo 0.052533 

Potassium  and   Sodium  Tartrate,  crystallized,  KXaC^H^a  +  4HaO .  .    0.07055 

Sodium    Acetate,    anhydrous,    NaCaH302 0.04101 

Sodium  Acetate,   crystallized,   NaC'aHaOa  +  3HaO 0.068035 

Sodium  Benzoate,  NaC7H5Oa 0.07202 

Sodium  Bicarbonate,   NaHC03   0.042005 

Sodium  Carbonate,  anhydrous,  NaaC03 0.026500 

Sodium  Carbonate,  monohydrated,  XaaC03  +  HaO    0.031005 

Sodium  Citrate,   anhydrous,   Na3CeH607    0.04301 

Sodium  Citrate,  crystallized,  Xa3C6H507  +  2HaO   0.04901 

Sodium   Glycerophosphate,   XaaC3H7POe    0.10805 

Sodium  Hydroxide  NaOH    0.020005 

Sodium  Salicylate,  NaC7H503   0.08002 

Sodium  Tartrate,  neutral,  NaaC4H408  -f-  2H3O    0.057515 

Strontium  Salicylate,  anhydrous,  Sr(C7H603)a   0.09043 

Strontium   Salicylate,  crystallized,  Sr(C7H603)a  +  2HaO    0.099435 

Tenth-Normal   Iodine  Volumetric  Solution 

1  =  126.92  12.692  Gm.  in   1000  mils 

Tenth-normal  iodine  V.S.  may  be  prepared  according  to  either  of  the  following 
methods : 

I.  Dissolve  12.692  Gm.  of  purified  iodine  (see  page  1501)  in  a  solution  of 
18  Gm.  of  potassium  iodide  in  300  mils  of  distilled  water.  Then  add  sufiicient 
distilled  water  to  make  the  solution  measure  exactly  1000  mils  at  standard 
temperature.  Transfer  the  solution  to  glass-stoppered  bottles.  Unless  freshly 
prepared,  its  strength  should  always  be  determined  anew  at  the  time  it  is  used. 

II.  Tenth-normal  iodine  V.S.  may  also  be  prepared  as  follows : 

Dissolve  about  14  Gm.  of  iodine  (Iodum,  U.  S.  P.)  in  a  solution  of  18  Gm.  of 
potassium  iodide  (Potassii  Iodidum,  U.  S.  P.)  in  about  300  mils  of  distilled 
water,  diluting  finally  to  1000  mils.  Carefully  measure  from  a  burette  26  mils 
of  this  solution  (which  is  too  concentrated),  into  a  flask,  then  add  gradually 
and  cautiously  from  a  burette  tenth-normal  sodium  thiosulphate  V.S.  (shaking 
constantly),  until  the  color  of  the  solution  is  but  slightly  yellow,  then  add  a 
few  drops  of  starch  T.S.  and  continue  the  addition  of  the  tenth-normal  sodium 
thiosulphate  V.S.  until  the  blue  color  is  just  discharged.  Note  the  number  of 
mils  of  the  sodium  thiosulphate  V.S.  consumed,  and  then  dilute  the  iodine 
solution  so  that  25  mils  will  require  for  decolorization  exactly  25  mils  of  the 
tenth-normal  sodium  thiosulphate  V.S.  at  standard  temperature. 

One  Mil  of  Tenth-Normal  Iodine  V.S.  i$  the  equivalent  of: 

Gramme 

Iodine,    I    0.012698 

Acetone,   ( CH3)  2C0   0.0009675 

Antimony   and   Potassium   Tartrate,   crystallized,    K  (SbO)  CVUOg  + 

y2H20    0.016617 

Arsenic,  in  arsenous  compounds,  As 0.003748 

Arsenic  Iodide,  Asl3   0.022786 

Arsenic  Trioxide    (Arsenous  Acid),  AsaOs    0.004948 

Calcium    Sulphide,    crude,    CaS    0.003607 

06 
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Gramme 

Iron,  Fe   0.002792 

Mercurous  Chloride,  HgCl  0.023606 

Mercurous  Iodide,  Hgl   0.032752 

Mercury    ( in  mercurous  compounds ) ,   Hg   0.02006 

Potassium  Sulphite,  crystallized,  K2S03  -f-  2H20   0.009715 

Sodium  Bisulphite,  NaHS03   0.005204 

Sodium  Sulphite,  anhydrous,  Na2S03   0.006304 

Sodium  Thiosulphate,  anhydrous,  Na^Os   0.015814 

Sodium  Thiosulphate,  crystallized,  Na2Sa03  +  5H20    0.024822 

Sulphur  Dioxide,  SOa   0.0032035 

Tenth=NormaI  Oxalic  Acid  Volumetric  Solution 

H2C204  +  2H20=  126.05  6.3025  Gm.  in  1000  mils 

Dissolve  6.45  Gm.  of  purified  oxalic  acid  (see  page  1506)  in  sufficient  distilled 
water  to  measure  1000  mils.  Into  a  flask  accurately  measure  from  a  burette 
25  mils  of  a  freshly  standardized  tenth-normal  potassium  hydroxide  V.S., 
dilute  with  about  20  mils  of  distilled  water,  add  3  to  5  drops  of  phenolplithalein 
T.S.  and  heat  it  to  boiling.  From  a  burette  gradually  add  the  oxalic  acid 
solution  (which  is  still  too  concentrated)  until  the  red  tint  of  the  alkali  solu- 
tion fails  to  reappear  after  vigorous  shaking  and  boiling.  Note  the  number  of 
mils  of  the  oxalic  acid  solution  consumed,  and  then  dilute  it  so  that  equal  volumes 
of  this  and  of  the  tenth-normal  potassium  hydroxide  V.S.  neutralize  each  other 
at  standard  temperature.  This  volumetric  solution  deteriorates  on  standing, 
hence  must  be  frequently  renewed  or  restandardized. 

Note:  Tenth-normal  oxalic  acid  V.S.  is  in  every  respect  equivalent  in  neutral- 
izing power  to  any  other  tenth-normal  acid  V.S.  with  either  litmus  or  phenol- 
phthalein  T.S.  as  indicator.  Its  specific  use,  however,  is  in  standardizing  or 
determining  an  excess  of  tenth-normal  potassium  permanganate  V.S. 

One  Mil  of  Tenth-Normal  Oxalic  Acid  V.S.  is  the  equivalent  of: 

Gramme 

Oxalic  Acid,  crystallized,  H2C204  +  2H20 0.0063025 

Ammonia  Gas,   NH3    0.0017034 

Calcium  Carbonate,  CaC03   0.0050035 

Calcium  Hydroxide,  Ca(0H)2   0.0037045 

Calcium  Oxide,  CaO 0.0028035 

Lead,   Pb    0.010355 

Lead  Acetate,  Pb ( C2H302) 2   0.016257 

Lead  Oxide,  PbO   0.011155 

Lead  Peroxide,  Pb02  0.011955 

Lead  Subacetate,  PbaO  (C2H302) 2   0.013706 

Manganese   Dioxide,   Mn02    0.0043405 

Potassium    Hydroxide,    KOH    0.005611 

Potassium   Permanganate.   KMn04    0.0031606 

Sodium  Hydroxide,  NaOH    0.004001 

Tenth-Normal  Potassium  Dichromate  Volumetric  Solution 

KaCr207  =  294.20  4.9033  Gm.  in  1000  mils 

Dissolve  4.9033  Gm.  of  purified  potassium  dichromate  (see  page  150ft),  which 
has  been  pulverized  and  dried  to  constant  weight  at  120°  C,  in  sufficient  distilled 
water  to  measure  exactly  1000  mils  at  standard  temperature.  When  used  as  an 
oxidizing  agent  in  titration  to  convert  ferrous  into  ferric  salts,  or  to  liberate 
iodine   from   potassium   iodide,  the  solution  just  mentioned    (containing   14.710 

Gm.  in  1000  mils)  has  the  effect  of  a  ^  volumetric  solution,  and  a  solution  of 
one-third  of  this  strength,  containing  4.9033  Cm.  in  1000  mils,  lias  the  valuo 
of  a  leutii  norma]  solution,  and  is  the  equivalent  of  an  equal  volume  of  tenth- 
normal  potassium  permanganate  V.s..  or.  in  the  ease  of  iodine  liberated  from 

potassium  iodide,  it  is  tin-  equivalent  of  an  equal  volume  of  tenth-normal  sodium 
thiosulphate  V.S.  For  titrating  iron  in  ferrous  compounds,  it  is  used  in  the 
following  manner.     Introduce  the  aqueous  solution  of  the  ferrous  salt  into  a 
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flask  and,  if  it  is  not  already  acid,  render  it  so  with  sulphuric  acid.  Now  add 
gradually  tenth-normal  potassium  dichromate  V.S.  from  a  burette  with  agitation 
until  a  drop  taken  out  upon  a  white  surface  no  longer  becomes  blue  when  mixed 
with  a  drop  of  freshly  prepared  potassium  ferricyanide  T.S.  Tenth-normal 
potassium  dichromate  V.S.  may  also  be  used  in  conjunction  with  potassium 
iodide  (from  which  it  liberates  iodine)  and  sulphuric  acid,  for  adjusting  the 
titer  of  sodium  thiosulphate  Y.S.,  and  thus  that  of  the  iodine  V.S. 

One  Mil  of  Tmth-Xormal  Potassium  Dichromate  V.S.  is  the  equivalent  of: 

Gramme 

Potassium  Dichromate,  K2Cr207 0.0049033 

Ferrous   Carbonate,    FeCOa    0.0 1 1 58 1 

Ferrous  Sulphate,  anhydrous,   FeSC>4   0.01519 1 

Ferrous  Sulphate,  crystallized,  FeS04  +  7HaO 0.027 

Iron,  in  ferrous  compounds,  Fe   0.005584 

Sodium  Thiosulphate,  XaaS203  +  5Hrf)    0.024  B22 


Normal   Potassium    Hydroxide   Volumetric   Solution 
KOH=56.11  56.11  Gin.  in  1000  mils 

Dissolve  75  Gm.  of  the  official  potassium  hydroxide  in  sufficient  recently 
boiled  distilled  water  to  measure  about  1050  mils  and  fill  a  burette  with  a 
portion  of  this  liquid.  Into  a  flask  of  the  capacity  of  about  300  mils,  introduce 
4.70.35  Gm.  of  potassium  bitartrate  (which  has  been  purified  and  dried  as 
directed  on  page  1507)  followed  by  15  mils  (accurately  measured  at  25°  C.)  of 
the  potassium  hydroxide  solution  which  is  being  prepared  and  80  mils  of  dis- 
tilled water.  Heat  the  solution  to  boiling,  add  from  3  to  5  drops  of  plienol- 
phthalein  T.S.  and  then  cautiously,  at  standard  temperature  from  a  burette, 
further  portions  of  the  potassium  hydroxide  solution.  Agitate  the  flask  fre- 
quently, boil  the  liquid  toward  the  end  of  the  operation  and  reduce  the  flow 
of  potassium  hydroxide  solution  to  drops,  until  the  red  color  produced  by  its 
influx  no  longer  disappears  on  shaking,  and  the  liquid  is  not  deeper  in  color 
than  a  pale  pink.  Note  the  total  number  of  mils  of  the  potassium  hydroxide 
sofution  consumed,  and  then  dilute  the  remainder  of  the  solution  so  that  exactly 
25  mils  of  the  diluted  liquid,  at  standard  temperature,  shall  be  required  to 
neutralize  4.7035  Gm.  of  the  purified  and  dried  potassium  bitartrate. 

Example:  Assuming  that  20  mils  of  the  stronger  solution  of  potassium 
hydroxide  first  prepared  had  been  consumed  in  the  trial,  then  each  i^0  mils  must 
be  diluted  to  25  mils  or  the  whole  of  the  remaining  solution  in  the  same  pro- 
portion at  standard  temperature.  Thus,  if  1000  mils  should  be  still  remaining, 
this  must  be  diluted  with  water  to  1250  mils.  After  the  liquid  is  thus  diluted, 
a  now  trial  should  be  made  in  the  manner  above  described,  in  which  •_'.">  mils 
of  the  diluted  solution  should  exactly  neutralize  4.7035  Gm.  of  potassium  bitar- 
trate at  standard  temperature.  If  necessary,  new  adjustments  should  then 
be  made  to  render  the  correspondence  perfect. 

Alternative  Method. — Normal  potassium  or  sodium  hydroxide  V.S.  may  be 
standardized  against  normal  sulphuric  acid  V.S.  which  has  been  standardized 
by  its  alternative  method,  employing  the  trial  solution  directed  in  the  first 
paragraph.  Measure  accurately  25  mils  of  this  solution,  at  standard  tempera- 
ture, from  a  burette  into  a  flask,  add  2  drops  of  methyl  orange  T.S.  or  methyl 
red  T.S.,  and  afterwards  from  a  burette  the  standard  norma]  sulphuric  add 
V.S.  at  the  same  temperature,  shaking  after  each  addition,  and,  toward  the 
end  of  the  operation,  reducing  the  flow  to  drops,  until  the  yellow  tint  of  the 
solution  changes  to  a  permanent  rose  after  shaking.  Note  the  number  of  mils 
of  normal  sulphuric  acid  V.S.  consumed.  Then  dilute  the  potassium  hydroxide 
solution  so  that  2~i  mils  of  this  and  25  mils  of  the  normal  sulphuric  acid  Y.S., 
at  standard  temperature,  exactly  neutralize  each  other. 

Note:  Solutions  of  caustic  alkalies  absorb  carbon  dioxide  from  the  atmos- 
phere, and  thereby  change  their  titer  when  used  with  litmus  T.S..  or  phenol- 
phthalein  T.S.  (in  cold  solution),  as  indicator  (methyl  orange  T.8.  Is  not 
affected  by  the  presence  of  carbonic  acid).  Hence  the  volumetric  solutions  should 
be  preserved  in  bottles  provided  with  well-fitting  rubber  stoppers,  or,  better 
still,  these  should  be  provided  with  the  tubes  filled  with  soda-lime   (a  mixture 
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of  caustic  soda  and  lime)  ;  the  tubes  pass  through  a  perforation  in  the  rubber 
stoppers  and  thus  absorb  the  carbon  dioxide  and  prevent  its  access  to  the  solu- 
tion. If  the  solution  is  kept  in  a  burette  for  more  than  a  few  minutes,  the 
same  provision  with  a  soda-lime  tube  should  be  observed.  In  place  of  potas- 
sium hydroxide  V.S.,  sodium  hydroxide  V.S.  may  be  used,  in  the  same  manner 
and  in  the  same  quantity. 

One  Mil  of  Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme 

Potassium  Hydroxide,  KOH   0.05611 

Acetic    Acid,    HC2H3Oa    0.06003 

Acetic   Acid  Anhydride,    (CH3C0)20    0.05102 

Ammonia  Gas,  NH3  0.01703 

Ammonium  Chloride,  NH4C1   0.05350 

Boric  Acid,   H3BO3    0.06202 

Citric   Acid,    crystallized,    H3C6H607  +  H20    0.07003 

Formaldehyde,  CH20   0.03002 

Hvdrated   Chloral,    CjjHOCla  +  H20    0.1654 

Hydriodic  Acid,  HI   0.12793 

Hydrobromic   Acid,   HBr    0.08093 

Hydrochloric   Acid,    HC1    0.03647 

Hypophosphorous   Acid,    HPH20a    0.06606 

Lactic   Acid,  HC3H603    0.09005 

Nitric   Acid,    HN03    0.06302 

Oxalic  Acid,   crystallized,   H2C204  +  2H20    0.063025 

Paraformaldehyde,    (CHa0)3   0.03002 

Phosphoric  Acid,  H3P04   (to  form  K2HP04;   with  phenolphthalein)  . .   0.04903 

Potassium    Bitartrate,    KHC4H408     0.18814 

Sodium  Bitartrate,  NaHC4H406  +  HaO    0.19006 

Sodium   Hydroxide,   NaOH    0.04001 

Sulphuric  Acid,  H3S04   0.049045 

Sulphuric  Anhydride,  S03   0.040035 

Tartaric   Acid,   H2C4H4Oe    0.07503 

Trichloracetic  Acid,  HC202C13 0.16339 

Half-Normal  Potassium  Hydroxide  Volumetric  Solution 

KOH  =  56.11  28.055  Gm.  in  1000  mils 

Dilute  500  mils  of  freshly  standardized  normal  potassium  hydroxide  V.S.,  at 
standard  temperature,  with  sufficient  recently  boiled  distilled  water  at  the  same 
temperature  to  measure  exactly  1000  mils.  This  solution  may  also  be  pre- 
pared and  standardized  directly  with  potassium  bitartrate,  as  directed  under 
normal  potassium  hydroxide  V.S.,  employing  for  this  purpose  2.3518  Gin.  of 
the  former  and  a  solution  of  about  35  Gm.  of  potassium  hydroxide  (Potassii 
Hyriroxidum,  U.  S.  P.)  in  1000  mils  of  distilled  water.  Twenty-five  mils  of 
half-normal  solution,  at  standard  temperature,  should  exactly  neutralize  2.3518 
Gin.  of  potassium  bitartrate  (see  page  1507).  This  solution  may  also  be 
standardized  by  comparison  with  half-normal  sulphuric  acid  V.S.,  employing 
methyl-orange  T.S.  as  indicator. 

Note:  The  same  precautions  should  be  taken  for  protecting  this  solution  from 
carbon  dioxide  of  the  air  as  are  directed  under  normal  potassium  hydroxide  V.S. 

One  Mil  of  Half-Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme 

Potassium    Hvdroxide,    KOH    0.02806 

Antic  Acid,    II('2II3()a    0.03002 

Boric   Acid,    H3B03    0.03  KM 

citric  Acid,  crystallized,   \\^\\\h(\  +  ll20   0.03502 

Hvdriodic    Arid,    HI     0.06397 

Hydrobromic    Arid,    Tir.r 0  04017 

Hydrochloric   Acid,    HC1    0.01824 

Hypophotphoroiu    ieid,  HPHgOi  0.03303 

Lactic   Acid,   HC31I603    0.04503 
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Gramme 

Nitric  Acid,   HNO,    0.03151 

Oxalic   Acid,    crystallized,    H3C204  +  211a0    0X13153 

Phosphoric  Acid,  H3PU4  (to  form  Kalil'U4,  with  phenolphtl.aleiiu 0.02452 

Potassium  Bitartrate,   KHC4ll406    0.09407 

Sodium    Bitartrate,    NaHC4H406  +  HaO    0.00503 

Sodium   Hydroxide,    NaOH    0.02000:3 

Sulphuric  Acid,  H2S04   0.024523 

Sulphuric  Anhydride,  SU3   0.02002 

Tartaric  Acid,  crystallized,   HaC4H406    0.03751 

Trichloracetic    Acid,    HCaOaCl3    0.08170 


Tenth-Normal  Potassium  Hydroxide  Volumetric  Solution 
KOH  =  56.11  5.011  Gm.  in  1000  mils 

Dilute  100  mils  of  freshly  standardized  normal  potassium  hydroxide  V.S..  at 
standard  temperature,  with  sufficient  recently  boiled  distilled  water  at  the 
same  temperature  to  measure  exactly  1000  mils.  This  solution  may  also  be 
prepared  and  standardized  directly  with  potassium  bitartrate,  as  directed  under 
normal  potassium  hydroxide  V.S.,  employing  for  this  purpose  0.9407  Gm.  of  the 
bitartrate  and  a  solution  of  about  7.5  Gm.  of  potassium  hydroxide  (Potassii 
Hydroxidum,  U.  S.  P.)  in  1000  mils  of  distilled  water.  Fifty  mils  of  tenth- 
normal solution,  at  standard  temperature,  should  exactly  neutralize  0.9407  Gin. 
of  potassium  bitartrate  (see  page  1507).  This  solution  may  also  be  standardized 
by  comparison  with  tenth-normal  sulphuric  acid  V.S.,  employing  methyl  orange 
T.S.  as  indicator. 

Note:  The  same  precautions  should  be  taken  for  protecting  this  solution  from 
carbon  dioxide  of  the  air  as  are  directed  under  normal  potassium  hydroxide  V.S. 

One  Mil  of  Tenth-Xormal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme 

Potassium  Hydroxide,  KOH 0.00561 1 

Betaeucaine  Hydrochloride,   C16HaiOaX.HCl    0.028365 

Lactic  Acid,   HC3H503    0.009005 

Potassium    Bitartrate,   KHC4H406    0.018814 

Sulphuric   Acid,   HaS04    0.004U045 


Fiftieth-Normal  Potassium  Hydroxide  Volumetric  Solution 

KOH  =  56.11  1.1222  Gm.  in   1000  mils 

Dilute  20  mils  of  a  freshly  standardized  normal  or  preferably  200  mils  of 
tenth-normal  potassium  hydroxide  V.S.  at  standard  temperature,  with  sufficient 
recently  boiled  distilled  water  at  the  same  temperature  to  measure  exactly  1000 
mils.  Verify  the  titer  of  this  solution  by  titrating  0.1881  Gm.  of  potassium 
bitartrate  (see  page  1507)  which  should  require  for  neutralization  exactly  50 
mils  of  the  volumetric  solution.  This  standard  solution  is  employed  in  con- 
junction with  the  tenth-normal  sulphuric  acid  V.S.  in  the  titration  of  alkaloids, 
with  hematoxylin,  cochineal,  methyl  red,  or  iodeosin  T.S.  as  indicators.  The 
relative  value  of  these  two  volumetric  solutions  should  be  determined  each  time, 
using  the  indicator  employed  in  the  alkaloida]  a^sny. 

Note:  The  same  precautions  should  be  taken  for  protecting  this  solution 
from  carbon  dioxide  <>f  the  air  as  are  directed  under  normal  potassium  livdroxide 
V.S.     It  should  he  renewed  at  frequent  intervals. 

One  Mil  of  Fifticth-Xormal  Potassium  Hydroxide  V.S.  it  the  equivalent  of: 

C.r:itnme 

Potassium    Hydroxide,   KOIT    O.ooi  1222 

Potassium    Bitartrate.    KI1C4H406    O.On 

Sulphuric   Acid,   IIaS04    0.0009S09 
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Hundredth-Normal  Potassium  Hydroxide   Volumetric   Solution 
KOH  =  56.11  0.5G11  Gm.  in  1000  mils 

Dilute  10  mils  of  normal  or  preferably  100  mils  of  tenth-normal  potassium 
hydroxide  Y.S.,  at  standard  temperature,  with  sufficient  recently  boiled  distilled 
water  at  the  same  temperature  to  measure  exactly  1000  mils.  Verify  the  titer 
of  this  solution  by  titrating  0.0941  Gm.  of  potassium  bitartrate  (see  page  1507), 
Which  should  require  for  neutralization  exactly  50  mils  of  the  volumetric  solution 
at  standard  temperature.     This  solution  must  be  frequently  renewed. 

One  Mil  of  Hundredth-Xormal  Potassium  Hydroxide  V.S.  is 

the  Equivalent  of:  Gramme 

Potassium    Hydroxide,    KOH 0.0005611 

Potassium    Bitartrate,    KHC4H406 0.0018814 

Sulphuric   Acid,    H2S04 0.00049045 


Half-Normal  Alcoholic  Potassium  Hydroxide  Volumetric   Solution 

KOH  =  56.11  28.055  Gm.  in  1000  mils 

Dissolve  from  2  to  3  Gm.  of  silver  nitrate  in  5  mils  of  distilled  water  and  add 
the  solution  to  1200  mils  of  alcohol  (Alcohol,  U.  S.  P.)  in  a  glass-stoppered 
bottle,  and  mix  thoroughly.  Dissolve  about  5  Gm.  of  official  potassium  hy- 
droxide in  25  mils  of  warm  alcohol,  cool  the  solution,  and  pour  it  slowly,  with- 
out stirring,  into  the  alcoholic  solution  of  silver  nitrate.  Let  the  mixture  stand 
until  the  precipitated  silver  oxide  has  settled,  filter  and  distil.  Dissolve  about 
35  Gm.  of  official  potassium  hydroxide  in  20  mils  of  distilled  water  and  add  suffi- 
cient alcohol,  purified  as  directed  above,  to  measure  1000  mils.  Let  the  solution 
stand  in  a  glass-stoppered  or  rubber-stoppered  bottle  for  one  day,  then  quickly 
decant  the  clear,  supernatant  solution  into  a  bottle  provided  with  a  well-fitted 
rubber  stopper.  Into  a  flask  of  the  capacity  of  about  300  mils  introduce  2.3518 
Gm.  of  potassium  bitartrate,  which  has  been  purified  and  dried,  as  directed  on 
page  1507,  and  about  100  mils  of  distilled  water.  Heat  the  solution  to  the  boiling 
point,  add  about  5  drops  oi  phenolphthalein  T.S.,  then  run  in  cautiously  at  stand- 
ard temperature  from  a  burette  the  potassium  hydroxide  solution  prepared  as 
above,  keeping  the  liquid  hot  and  frequently  agitating  the  flask,  and,  toward  the 
end  of  the  operation,  reducing  the  flow  to  drops  until  the  red  color  produced  by  its 
influx  no  longer  disappears  on  shaking,  and  the  liquid  is  not  deeper  than  pale 
[link.  Note  the  number  of  mils  of  the  alcoholic  potassium  hydroxide  solution 
consumed,  and  then  dilute  the  remainder  of  the  solution  with  alcohol  purified 
as  directed  above,  so  that  exactly  25  mils  of  the  diluted  liquid,  at  standard 
temperature,  shall  be  required  to  neutralize  2.3518  Gm.  of  potassium  bitartrate. 

Half-normal  alcoholic  potassium  hydroxide  V.S.  may  also  be  standardized  as 
follows:  Of  the  above  described  concentrated  alcoholic  potassium  hydroxide 
solution,  carefully  measure,  at  standard  temperature,  from  a  burette  80  mils 
into  a  flask,  and,  after  diluting  with  about  50  mils  of  distilled  water,  add  al>out 
5  drops  of  phenolphthalein  T.S.,  heat  to  boiling  temperature,  and  add  from  a 
burette  half  normal  hydrochloric  acid  V.S..  at  standard  temperature,  frequently 
agitating  the   fla-k.  and,  toward  the  end  of  the  operation,   reducing  the   flow   to 

drops  until  the  red  color  of  the  liquid  is  just  discharged.     Note  the  Dumber  of 

mils  of  the  half-normal  hydrochloric  acid  V.S.  Consumed,  and  then  dilute  the 
remainder  of  the  solution  with  the  purified  alcohol  so  that  25  mils  of  this  and 
_'.")  mils  of  half-normal  hydrochloric  add  V.S.,  at  standard  temperature,  neu- 
tralize each  other.  Should  half  normal  hydrochloric  acid  V.S.  not  be  available, 
Standardization  can  be  carried  out  in  thfl  same  manner  with  normal  hydro- 
chloric acid  \'.S.,  two  volumes  of  the  alcoholic  potassium  hydroxide  licing  made 
to  correspond   With  one  volume  of  the  normal  acid. 

NOTE;  This  solution  should  he  kept  in  bottles  provided  with  well-fitted  rubber 
stoppers    and    protected    from    the    light.      Owing    to    the    readiness    with    which 

this  standard  solution  loses  its  titer  blank  tests  should  1m>  performed  whenever 
it  i-  employed  in  titrations.  It  is  Important  that  this  volumetric  solution  be 
standardized  at  the  temperature  at  which  it  is  used. 


REAGENTS,  TEST  SOLUTIONS,  ETC.  1527 

One  Mil  of  Half-Normal  Alcoholic  Potassium  Hydroxide   Y.ti.  is 

the  Equivalent  of: 

•  ir.nnme 

Potassium    Hydroxide,    KOH 0.028055 

Borneol,  Ci0Hi8O    0.07707 

Bornyl  Acetate,  Ci0Hi7.CaHsUa 0.09808 

Menthol,  doH^O  0.07808 

Menthyl  Acetate,  CioHja.CzHgOa 0.09909 

Methyl  Salicylate,  CH3.C7H503  0.07603 

Potassium  Bitartrate,  KHC4H406 0.09407 

Santalol,  dsHasO 0.11 1 105 


Tenth=Normal  Potassium  Permanganate  Volumetric  Solution 

KMn04=  158.03  3.1606  Gm.   in   1000  mils 

Introduce  about  3.3  Gm.  of  crystallized  potassium  permanganate  (Potassii 
Permanganas,  U.  S.  P.)  into  a  flask,  add  1000  mils  of  distilled  water,  and  boil 
for  about  five  minutes.  Close  the  flask  with  a  plug  of  purified  absorbent  cotton, 
and  set  it  aside  for  at  least  two  days,  so  that  suspended  matter  may  deposit. 
After  the  lapse  of  this  time,  pour  off  the  clear  portion  of  the  solution  into  a 
glass-stoppered  bottle.  The  water  to  be  employed  for  diluting  this  solution 
(which  is  still  too  concentrated)  should  be  prepared  as  directed  under  dis- 
tilled water  (Aqua  Destillata,  U.  S.  P.),  adding,  however,  about  1  Gm.  of  po- 
tassium permanganate  to  each  liter  of  water  in  the  retort  before  beginning 
the  distillation. 

The  solution  may  be  standardized  as  follows : 

I.  Introduce  about  0.3  Gm.  of  sodium  oxalate  (see  page  1512),  previously 
dried  to  constant  weight  at  110°  C.  and  accurately  weighed,  into  a  beaker  of 
about  400  mils  capacity.  Dissolve  the  salt  in  250  mils  of  distilled  water, 
heated  to  85°  C.,  and  add  5  mils  of  concentrated  sulphuric  acid  (see  page  1515) 
diluted  with  an  equal  volume  of  distilled  water.  To  this  solution,  kept  at  B5° 
C.,  add,  from  a  burette,  the  permanganate  solution  to  be  standardized,  stirring 
vigorously  and  continually  with  a  thermometer,  the  solution  being  added  not 
faster  than  at  the  rate  of  from  10  to  15  mils  per  minute.  The  last  0.5  to  1  mil 
of  the  solution  required  must  be  added,  drop  by  drop,  with  particular  care  to 
see  that  each  drop  is  fully  decolorized  before  introducing  the  next.  When  the 
solution  has  assumed  a  faintly  pink  tint  (remaining  permanent  for  thirty 
seconds),  the  titration  should  cease.  The  excess  of  permanganate  solution  re- 
quired to  cause  an  end-point  color  must  be  estimated  by  matching  the  color  of  the 
liquid  being  tested  with  a  measured  quantity  of  the  same  permanganate  solution 
in  another  beaker  containing  the  same  volumes  of  hot  distilled  water  and  sul- 
phuric acid.  Note  the  number  of  mils  of  the  permanganate  solution  consumed 
in  the  trial  titration  and  deduct  from  this  volume  the  amount  of  permanganate 
solution  required  to  produce  the  same  tint  in  the  water  and  acid  mixture:  the 
difference  represents  the  number  of  mils  of  the  permanganate  solution  required 
to  reach  the  exact  end-point  in  the  trial  titration. 

Each  0.0067  Gm.  of  sodium  oxalate  is  equivalent  to  1  mil  of  tenth-normal 
potassium  permanganate  V.S.  The  number  of  grammes  of  sodium  oxalate  taken, 
when  multiplied  by  149.2537,  indicates  the  number  of  mils  of  tenth-normal  |>o- 
tassium  permanganate  V.S.  required.  The  solution  may  now  be  adjusted  to 
exactly  tenth-normal  strength  or  the  factor  may  1m?  determined  and  the  solu- 
tion employed  empirically.  In  the  former  instance  note  the  number  of  mils 
of  the  trial  permanganate  solution  consumed,  then  dilute  it  so  that  the  vol- 
ume of  diluted  solution  corresponds  to  that  obtained  by  calculation  from  the 
sodium  oxalate  taken. 

Example:  Assuming  that  0.25  Gm.  of  sodium  oxalate  was  taken,  and  35.2 
mils  of  the  trial  potassium  permanganate  Bolution  was  consumed.  Then  0.25  \ 
140.2537=37.313,  and  therefore  35.2  mils  i  or  352  mils)  of  the  trial  potassium 
permanganate  solution  are  diluted  to  37.3  mils  (or  373.13  mils).  The  factor  of 
this  trial  solution  for  use  as  an  empirical  solution  may  be  determined  by 
dividing  the  number  of  mils  of  the  trial  permanganate  solution  consumed,  1>\ 
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the  number  of  mils  representing  the  true  equivalent  volume  (product  of  149.2537 
X  the  grammes  of  sodium  oxalate  used).  37.313-^35.2=100.00,  which  is  the 
percentage  strength  of  the  solution  based  upon  the  true  tenth-normal  V.S. 

II.  Tenth-normal  potassium  permanganate  V.S.  may  also  be  standardized  as 
follows: 

To  a  solution  of  about  1  Gm.  of  potassium  iodide  (Potassii  Iodidum,  U.  S.  P.) 
in  10  mils  of  diluted  sulphuric  acid  contained  in  a  flask,  slowly  add  from  a 
burette  25  mils  of  the  potassium  permanganate  solution  to  be  standardized ; 
mix  well,  then  dilute  the  mixture  at  once  with  about  200  mils  of  distilled 
water.  Add  slowly  an  accurately  standardized  tenth-normal  sodium  thiosul- 
phate  V.S.  from  a  burette,  shaking  the  mixture  vigorously,  until  the  liquid  is 
but  slightly  yellow,  then  add  a  few  drops  of  starch  T.S.  and  continue  the  addi- 
tion of  the  tenth-normal  sodium  thiosulphate  V.S.  until  the  blue  color  is  just 
discharged.  Note  the  number  of  mils  of  the  latter  consumed,  then  dilute  the 
permanganate  solution  so  that  25  mils  of  the  solution  corresponds  to  25  mils  of 
the  tenth-normal  sodium  thiosulphate  V.S.  under  the  same  conditions  at  standard 
temperature.  At  least  three  careful  titrations  should  be  made,  accepting  the 
average,  before  diluting. 

Example:  Assuming  that  25  mils  of  the  tenth-normal  sodium  thiosulphate 
V.S.  was  required  to  decolorize  the  iodine  liberated  by  20  mils  of  the  per- 
manganate solution,  then  each  20  mils  of  the  potassium  permanganate  solution 
remaining  must  be  diluted  with  the  specially  prepared  distilled  water  to  25  mils, 
or  the  whole  of  the  remaining  solution  in  the  same  proportion.  Tims,  if  920 
mils  remain,  it  should  be  diluted,  at  standard  temperature,  to  measure  1150 
mils.  After  the  potassium  permanganate  solution  is  thus  diluted,  a  new  trial 
should  be  made  in  the  manner  above  described,  in  which  25  mils  of  this  solu- 
tion should  require  exactly  25  mils  of  the  tenth-normal  sodium  thiosulphate 
V.S.  to  decolorize  the  mixture. 

Note  :  When  potassium  permanganate  V.S.  is  to  be  prepared  for  immediate 
use,  this  may  be  done  as  follows:  Dissolve  about  3.3  Gm.  of  crystallized  potas- 
sium permanganate  in  1000  mils  of  recently  boiled  and  cooled  distilled  water. 
Then  standardize  this  by  either  of  the  above  methods  and  dilute  accordingly 
with  recently  boiled  and  cooled  distilled  water.  Potassium  permanganate  V.S. 
made  by  this  method,  without  the  preliminary  boiling  and  standing,  deterior- 
ates readily,  hence  the  titer  should  be  verified  each  time  it  is  used.  Potassium 
permanganate  V.S.  should  be  kept  in  well-closed  glass-stoppered  bottles,  and 
burettes  provided  with  glass  stop-cocks  must  be  employed  in  titrating  with  it. 
This  solution  should  be  restandardized  frequently. 

One  Mil  of  Tenth-Normal  Potassium  Permanganate  T.S.  is  the  Equivalent  of: 

Gramme 

Potassium  Permanganate,  KMnO*   0.0031  GOG 

Calcium  Oxide,  CaO  ( as  oxalate)    0.0028035 

Ferrous  Carbonate,  FeC03   0.01 1584 

Ferrous  Oxide,  FeO 0.007184 

Ferrous  Sulphate,  anhydrous,  FeSO<   0.015 1!W 

Ferrous  Sulphate,  crystals,  FeS()4  +  "HaO 0.027802 

Hydrogen  Dioxide.  H4O4  0.0017008 

Iron,  in  ferrous  compounds.  Fe 0.00558 1 

Oxalic  Arid,  crystallized,  Hg€aO«  +  2H«0 0.0063025 

Oxygen,  O 0.0008 

Potassium  Chlorate,  KC103    0.0020427 

Sodium  Chlorate,  NaC103 0.0017743 

Sodium  Nitrite.  \aN02 0.0034506 

Sodium  Oxalate,  NaflCgO« 0.0067 

Tenth-Normal  Potassium  Sulphocyanate  Volumetric  Solution 

[  \'oi,iiari)'s  Solution  1 

K(  N'S  =  97.18  9.718  Gin.   in    1000  mils 

DiMOlve  II  Om.  of  crystal*  of  potassium  BUlphocyanatfl  (see  page  1500)  in 
1000  mils  of  distilled  water. 

This  solution  is  too  concentrated  and  has  to  be  adjusted  so  as  to  correspond  in 
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strength  exactly  with  tenth-normal  silver  nitrate  V.S.  For  this  purpose,  intro- 
duce into  a  flask  10  mils  of  tenth-normal  silver  nitrate  V.S.,  3  mils  of  ferric 
ammonium  sulphate  T.S.,  and  3  mils  of  nitric  acid  (free  from  nitrous  com- 
pounds) and  dilute  the  liquid  with  about  100  mils  of  distilled  water.  To  this 
mixture  add  the  sulphocyanate  solution  from  a  burette  in  small  portions  at  a 
time.  At  first,  a  white  precipitate  of  silver  sulphocyanate  appears,  then  every 
drop  falling  from  the  burette  is  surrounded  by  a  deep  brownish-red  color  pro- 
duced by  ferric  sulphocyanate  which  disappears  on  vigorous  shaking  of  the 
flask  as  long  as  any  of  the  silver  nitrate  remains  unchanged.  When  all  of  the 
silver  has  been  converted  into  sulphocyanate,  a  single  additional  drop  of  the 
potassium  sulphocyanate  solution  produces  a  brownish-red  color  which  no  longer 
disappears  on  shaking,  but  communicates  a  perceptible  pale  reddish-brown  tint 
to  the  contents  of  the  flask.  Note  the  number  of  mils  of  the  potassium  sul- 
phocyanate solution  used  and,  after  having  confirmed  the  accuracy  of  the  titra- 
tion, dilute  the  whole  of  the  remaining  solution  so  that  equal  volumes  of  this 
and  of  the  tenth-normal  silver  nitrate  V.S.,  at  standard  temperature,  will  be  re- 
quired to  produce  the  permanent  reddish-brown  tint.  (The  same  depth  of  pale 
reddish-brown  tint  to  which  the  volumetric  solution  is  adjusted  must  be  at- 
tained when  the  solution  is  used  for  volumetric  assays).  After  the  dilution,  a 
new  trial  should  be  made,  in  which  25  mils  of  tenth-normal  silver  nitrate  V.S., 
at  standard  temperature,  5  mils  of  ferric  ammonium  sulphate  T.S.,  5  mils  of 
nitric  acid,  and  200  mils  of  distilled  water  are  used,  and  there  should  be  re- 
quired of  the  potassium  sulphocyanate  solution,  exactly  the  same  number  of 
mils  as  of  i;he  silver  nitrate  solution,  at  standard  temperature,  to  produce  the 
same  depth  of  a  permanent  pale  reddish-brown  tint.  If  necessary  a  new  adjust- 
ment should  be  made  to  render  the  correspondence  perfect. 

One  Mil  of  Tenth-Xormal  Potassium  Sulphocyanate  T.S.  is  the  Equivalent  of: 

Gramme 

Potassium  Sulphocyanate,  KSCN   0.0097 18 

Mercuric  Iodide,  Hgl2   0.022722 

Mercuric  Nitrate,  Hg  ( J\03  |  3 0.016231 

Mercuric  Oxide,  HgO 0.01083 

Mercury,  Hg 0.01003 

Silver,  Ag 0.010788 

Silver  Nitrate,  AgN03 0.01(5080 

Silver  Oxide,  Ag20 0.01 1588 

Tenth=Normal  Silver   Nitrate   Volumetric  Solution 

AgN03  =  169.89  16.989  Gm.  in   1000  mils 

Into  a  flask  containing  10.788  Gm.  of  silver  (see  page  1510),  and  provided  with 
a  small  funnel  inserted  into  the  neck  to  prevent  loss  by  spurting,  introduce 
gradually  about  30  mils  of  nitric  acid  (Acidum  Xitricum,  U.  S.  P.)  or  sufficient 
for  complete  solution.  After  thoroughly  rinsing  the  funnel  inside  and  outside, 
transfer  the  solution,  which  should  be  clear,  with  the  rinsings  of  the  flask  to  a 
beaker  or  porcelain  dish  and  evaporate  it  to  dryness  on  a  water  bath,  carefully 
protecting  the  vessel  from  dust.  Then  after  drying  in  an  air-oven  at  about  120° 
C.  for  ten  minutes,  dissolve  the  residue  in  sufficient  distilled  water  to  measure 
exactly  1000  mils  at  standard  temperature.  Keep  the  solution  in  dark  amber- 
colored,  glass-stoppered  vials,  carefully  protected  from  dust  and  sunlight. 

Note:  Titration  by  tenth-normal  silver  nitrate  V.S.  may  be  conducted  in 
various  ways,  adapted  to  the  special  preparation  to  be  tested. 

A.  The  Titration  of  Soluble  Chlorides  and  Bromides. — To  the  strictly  neutral 
(to  litmus)  solution  of  an  accurately  weighed  quantity  of  the  salt  contained  in 
either  a  porcelain  dish  or  a  tlask  placed  on  a  white  surface  add  sufficient  potas- 
sium  chromate  T.S.  to  impart  a  yellow  tint,  then  slowly  add  the  tenth-normal 
silver  nitrate  V.S.  from  a  burette,  stirring  or  agitating  constantly  until  the 
mixture  acquires  a  permanent  red  tint,  due  to  the  formation  of  red  silver  chro- 
mate.    This  method  is  only  suitable  for  neutral  solutions. 

R.  The  Titration  of  Free  llydrobromic.  Hydrochloric,  and  Hydriodic  Acids  or 
Their  Salts  in  Acid  Solution,  Knoun  as  the  Yolhard.  Thiocyanatc.  or  Sulpho- 
cyanate Method  of  Residual  Titration. — Add  an  accurately  measured  ezceefl  ol 
tenth-normal  silver  nitrate  V.S.  to  the  solution  of  the  halogen  acid  or  its  salt. 
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and  then  acidify  with  nitric  acid,  and  add  a  few  mils  of  ferric  ammonium  sul- 
phate T.S. ;  then  determine  the  uncombined  excess  of  the  silver  nitrate  V.S.  by 
titrating  back  with  tenth-normal  potassium  6ulphocyanate  V.S.,  the  end-reac- 
tion being  the  formation  of  a  permanent  pale  reddish  tint.  The  volume  of  the 
silver  nitrate  V.S.  originally  added,  less  that  of  the  potassium  sulphocyanafe 
V.S.  consumed,  will  give  the  number  of  mils  of  the  former  which  were  required 
for  the  precipitation  of  the  halogen.  The  quantity  of  nitric  acid  added  should 
be  sufficient  to  remove  the  yellow  color  produced  by  the  addition  of  the  indicator. 
C.  Titration  Until  the  First  Appearance  of  a  Permanent  Precipitate. — This 
method  is  applicable  in  the  estimation  of  the  alkali  cyanides  and  hydrocyanic 
acid.  When  the  solution  is  used  by  this  method,  it  is  a  fifth-normal  instead  of  a 
tenth-normal  solution. 

One  Mil  of  Tenthnormal  Silver  Nitrate  V.S.  is  the  equivalent  of: 

Gramme 

Silver  Nitrate,  AgN03 0.016989 

Allyl   Iso-thiocyanate,   C3.H5SCN 0.004956 

Ammonium  Bromide,  NtUBr 0.009796 

Ammonium  Chloride,  NH4C1 0.005350 

Ammonium    Iodide,    XH4I 0.014496 

Arsenous  Iodide,  ASI3 0.015191 

Bromine,  Br 0.007992 

Calcium  Bromide,  anhydrous,  CaBr2 0.0099955 

Calcium   Bromide,    CaBr2  +  2H2G 0.011798 

Calcium  Chloride,  anhvdrous,  CaCl2 0.00555 

Calcium    Chloride,    Ca*Cl2  +  2H20 0.0073511 

Calcium   Hvpophosphite,    Ca(PH202)2 0.002836 

Chlorine,  CI  0.003546 

Ferrous  Bromide,  anhydrous,  FeBr2 0.0 1 0784 

Ferrous  Iodide,  Fel2 0.015484 

Hvdriodic  Acid,   HI 0.012793 

Hydrobromic  Acid,  HBr 0.008093 

Hydrochloric  Acid,  HC1 0.003(147 

Hydrocyanic  Acid,  HCN,  to  first  formation  of  precipitate   0.005404 

Hvdrocyanic  Acid,  HCN,  potassium  chromate  as  indicator 0.002702 

Iodine,  I    0.012692 

Lithium  Bromide,  LiBr 0.008686 

Lithium  Chloride,  LiCl 0.004240 

Phosphoric  Acid,  H3PO4   0.0032687 

Potassium   Bromide,  KBr 0.011902 

Potassium  Chloride,  KC1 0.007456 

Potassium  Cyanide,  KCN,  to  first  formation  of  precipitate 0.013022 

Potassium    Hvpophosphite,   KPH202 0.00.!  172 

Potassium   Iodide,    KI 0.016602 

Potassium    Nitrate.   K\03 0.010111 

Potassium  Sulphocyanate,  KCNS 0.0097 is 

Sodium  Bromide,  NaBr 0.010292 

Sodium    Chloride,   XaCl 0.0058  46 

Sodium  Cyanide,  NaCN,  to  first  formation  of  precipitate 0.009802 

Sodium   Hvpophosphite,  NaPHgOa 4-  H20  0.0035357 

Sodium    Iodide.    Nal 0.014992 

Sodium    Nitrate,    \a\'<>3 0.008501 

Sodium    Phosphate,  anhvdrous.   Na2ll  l'<  »4 0.004735 

Sodium    Phosphate,   crystallized,    \a2ll  m4  -f  !2Hao 0.011941 

strontium    Bromide,  Srl'.r2  -4-  6HaO 0.017779 

Strontium    Chloride.    Sr(  l2  +  8H*0 0.013382 

Strontium    Iodide.   Srl2  +  <ill20 0.022479 

Zinc  Chloride,  ZnClt 0.0068145 

Hundredth-Normal  Silver  Nitrate  Volumetric  Solution 

AgX03=  109.89  1.6989  Cm.  in  1000  mils 

Dilute,  at  standard  temperature,  exactly  100  mils  of  tenth-normal  silver 
nitrate  V.S.  with  ■ufflcienl  distilled  water  at  the  same  temperature  to  measure 
1000  mils. 


REAGENTS,  TEST  SOLUTIONS,  ETC.  1531 

This  solution  should  be  kept  in  glass-stoppered,  amber-colored  bottles  which 
have  been  rinsed  with  nitric  acid  and  then  with  hot  distilled  water  until  all 
traces  of  the  acid  have  been  removed. 

One  Mil  of  Hundredth-Formal  Silver  Nitrate  V.S.  is  the  equivalent  of : 

<!r.imme 

Sodium  Chloride,  NaCl 0.0005840 


Tenth-Normal  Sodium  Chloride  Volumetric  Solution 

NaCl  =  58.46  5.84G  Gm.  in  1000  mils 

Dissolve  5.846  Gm.  of  sodium  chloride  (see  pagp  1512)  in  sufficient  distilled 
water  to  measure  exactly  1000  mils  at  standard  temperature. 

Tenth-normal  sodium  chloride  V.S.  should  correspond,  volume  for  volume, 
with  tenth-normal  silver  nitrate  V.S.,  by  titrating  20  mils  of  the  former  with  the 
latter,  using  potassium  chromate  as  indicator. 

One  Mil  of  Tenth-Normal  Sodium  Chloride  VS.  is  the  equivalent  of: 

Gramme 

Sodium  Chloride,   NaCl 0.0058  16 

Silver,  Ag 0.010788 

Silver  Nitrate,  AgN03 0.010989 

Silver  Oxide,   Ag20 0.011588 


Double-Normal  Sodium  Hydroxide  Volumetric  Solution 

NaOH  =  40.01  80.02  Gm.  in  1000  mils 

Dissolve  90  Gm.  of  sodium  hydroxide  (Sodii  Hydroxidum,  U.S.  P.)  in  suf- 
ficient recently  boiled  distilled  water  to  measure  about  1000  mils. 

For  the  standardization  of  this  trial  solution  of  sodium  hydroxide  proceed 
as  directed  under  normal  potassium  hydroxide  V.S. ;  each  25  mils  of  the  volu- 
metric solution,  at  standard  temperature,  should  exactly  neutralize  9.407  Gm. 
of  potassium  bitartrate  (see  page  1507)  or  50  mils  of  normal  sulphuric  acid  V.S. 

Note:  The  same  precautions  should  be  taken  for  protecting  this  solution  from 
the  carbon  dioxide  of  the  air  as  are  prescribed  for  normal  potassium  hvdroxide 
V.S. 


Normal   Sodium  Hydroxide  Volumetric  Solution 

NaOH  =  40.01  40.01  Gm.  in  1000  mils 

Dissolve  50  Gm.  of  sodium  hydroxide  (Sodii  Hydroxidum,  U.S.  P.)  in  suf- 
ficient recently  boiled  distilled  water  to  measure  about  1050  mils.  For  the 
standardization  of  this  trial  solution  of  sodium  hydroxide,  proceed  as  directed 
under  normal  potassium  hydroxide  V.S. :  25  mils  of  the  volumetric  solution,  at 
standard  temperature,  must  exactly  neutralize  4.7035  Gm.  of  potassium  bitar- 
trate or  25  mils  of  normal  sulphuric  acid  V.S. 

Note:  The  same  precautions  should  be  taken  for  protecting  this  solution 
from  the  carbon  dioxide  of  the  air  as  are  prescribed  for  normal  potassium 
hydroxide  V.S.  This  solution  may  be  employed  in  place  of  the  normal  potassium 
hydroxide  V.S.,  volume  for  volume. 

One  Mil  of  Normal  Sodium  Hydroxide  T.S.  is  the  equivalent  of: 

Gramme 

Sodium  Hydroxide,  XaOII 0.04001 

Boric  Acid,  H3B03 0.06202 

Formaldehyde,   CHaO 0.03002 

Trichloracetic  Acid,  HCa0aCl3 0.10339 
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Tenth-Normal  Sodium  Thiosulphate  Volumetric  Solution 

Na2Sa03  +  5H20  =  248.22  24.822  Gm.  in  1000  mils 

Dissolve  30  Gm.  of  sodium  thiosulphate  (see  page  1513)  in  sufficient  distilled 
water,  previously  boiled  for  twenty  minutes  in  a  ffask  of  hard  glass  and  quickly 
cooled,  to  measure  1000  mils.  This  trial  solution,  which  is  too  concentrated,  is 
standardized  as  follows: 

To  25  mils  of  tenth-normal  potassium  dichromate  V.S.,  accurately  measured, 
at  standard  temperature,  into  a  glass-stoppered  flask  of  about  500  mils  capacity, 
add  about  2  Gm.  of  potassium  iodide  (Potassii  Iodidum,  U.  S.  P.)  (free  from 
iodate),  followed  by  10  mils  of  diluted  sulphuric  acid.  Rinse  the  walls  of  the 
flask  cautiously  with  about  200  mils  of  cold  distilled  water  poured  in  carefully 
so  as  not  to  mix,  thus  protecting  the  lower  layer  from  loss  of  iodine.  Stopper 
the  flask  securely  and  set  it  aside  for  half  an  hour  in  a  dark  place,  then  care- 
fully rinse  the  stopper  and  sides  of  the  flask  with  distilled  water  and  add  slowly 
the  trial  solution  of  sodium  thiosulphate,  at  standard  temperature,  while  ro- 
tating the  flask  gently.  When  the  solution  has  assumed  a  yellowish-green 
color,  add  starch  T.S.  and  then  reduce  the  flow  of  the  sodium  thiosulphate  solu- 
tion to  drops,  constantly  shaking  until  the  blue  color  of  the  mixture  changes 
to  a  light  green ;  note  the  number  of  mils  of  the  trial  sodium  thiosulphate  solu- 
tion consumed.  Then  dilute  the  sodium  thiosulphate  solution  with  distilled 
water  which  has  been  previously  boiled  for  twenty  minutes  so  that  equal 
volumes  of  it  and  the  tenth-normal  potassium  dichromate  V.S.  will  exactly  corre- 
spond to  each  other  under  the  above  conditions  at  standard  temperature. 

Note:  The  same  precautions  should  be  taken  for  keeping  and  protecting  this 
solution  from  the  carbon  dioxide  of  the  air  as  are  directed  under  normal  potas- 
sium hydroxide  V.  S. 

One  Mil  of  Tenth-Normal  Sodium  Thiosulphate  Y.8.  is  the  equivalent  of: 

Gramme 

Sodium  Thiosulphate,  Na2S203  +  5H20 0.024B22 

Bromine,   Br 0.007992 

Chlorine,  CI    0.003546 

Chromium  Trioxide,  Cr03 0.003333 

Copper  Sulphate,  anhydrous,  CuS04 0.015964 

Copper  Sulphate,  crystallized,  CuS04  +  5H20 0.024972 

Iodine,  1 0.012692 

Iodine,  I   (Thymol  Iodide) 0.002116 

Iron,  Fe,  in  ferric  salts 0.005584 

Lead  Peroxide,  Pb02 0.01 196 

Potassium  Bromate,  KBr03   0.0OJ7s:i7 

Potassium   Dichromate,   K2Cr207 0.0049033 

Sodium  Arsenate,  anhydrous,  Na2HAs04 0.0OD'29S.~> 

Sodium  Arsenate,  crystallized,  Na2HAs04  +  7II20 0.015G04 

Two-Hundredth=Normal  Sodium  Thiosulphate  Volumetric  Solution 

Na2S203  +  5H20  =  248.22  1.2411  Gm.  in  1000  mils 

Dilute  exactly  25  mils,  at  standard  temperature,  of  tenth-normal  sodium 
thiosulphate  V.S.  with  sufficient  distilled  water  at  the  same  temperature  and 
recently  boiled  for  twenty  minutes  to  measure  ">oo  mils.  If  desired,  this  solu- 
tion may  be  standardized  in  the  manner  described  under  tenth  normal  sodium 
thiosulphate  V.S.,  employing  5  mils  of  tenth-normal  potassium  dichromate  V.S. 
which  should  require  for  the  derolorization  of  the  liberated  iodine,  100  mils  of 
the  two-hundredth -normal  sodium  thiosulphate  V.S.  The  Bame  precautions 
should  be  observed  in  the  preservation  of  this  solution  as  directed  under  tenth- 
normal ftodinm  thiosulphate  V.S. 

One  Mil  of  TuofIundrcdth-Xor»ial  Sodium  Thinsulphatr  V.S.  is  the 

equivalent  nf :  Gramme 

Sodium   Thiosulphate,  XnaS203  4- .1TI20 O.oniMll 

Iodine.    I    0.0006346 

Iodine,  I   (from  Thyroid  Glands) 0.000105S 
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Normal  Sulphuric  Acid  Volumetric  Solution 

H2S04  =  98.09  49.045  Gm.  in  1000  mils 

Carefully  mix  30  mils  of  pure,  concentrated  sulphuric  acid  {Acidum  Sul- 
phuricum,  U.  S.  P.)  with  sufficient  distilled  water  to  measure  about  1050  mils, 
and  allow  the  liquid  to  cool  to  25°  C.  Measure  from  a  burette  25  mils  of  this 
liquid  (which  is  yet  too  concentrated)  into  a  flask,  add  about  50  mils  of  dis- 
tilled water  and  2  drops  of  methyl  orange  T.S.  and  afterwards,  from  a  burette, 
a  freshly  standardized  normal  potassium  hydroxide  V.S.,  shaking  after  each  ad- 
dition, and  toward  the  end  of  the  operation  reducing  the  flow  to  drops,  until 
the  red  tint  of  the  solution  changes  to  a  permanent  pale  yellow  after  thorough 
shaking.  Note  the  number  of  mils  of  normal  potassium  hydroxide  V.S.  con- 
sumed. Then  dilute  the  sulphuric  acid  solution  so  that  equal  volumes  of  this 
and  of  normal  potassium  hydroxide  V.S.,  at  standard  temperature,  exactly 
neutralize  each  other. 

Alternative  Method. — The  diluted  trial  acid  may  be  directly  standardized 
as  follows:  Weigh  accurately  about  2  Gm.  of  anhydrous  sodium  carbonate  (pre- 
pared as  directed  on  page  1511),  dissolve  it  in  100  mils  of  distilled  water  con- 
tained in  a  flask,  add  from  2  to  3  drops  of  methyl  orange  T.S.,  then  run  in,  little 
by  little  from  a  burette  the  acid  solution  to  be  standardized.  Agitate  the  flask 
after  each  addition,  reducing  the  flow  of  the  acid  to  drops  toward  the  end  of  the 
titration ;  the  termination  of  the  operation  or  exact  saturation  is  indicated 
by  a  change  in  the  color  of  the  solution  from  orange  to  red  or  pink.  A  second 
or  third  trial  should  be  made  with  other  weighed  portions  of  the  sodium  car- 
bonate and  in  each  experiment  the  number  of  mils  consumed  should  be  accurately 
noted  and  the  results  should  agree  closely.  One  gramme  of  anhydrous  sodium 
carbonate  requires  for  exact  neutralization  18.808  (18.8679)  mils  of  normal 
sulphuric  acid  V.S.  at  standard  temperature. 

Example:  2.25  Gm.  of  anhydrous  sodium  carbonate  required  37.6  mils  of  the 
trial  acid  for  neutralization,*  then : 

42.453  :  37.6  :    :  100  :  x     a;  =  88.57  mils 

In  a  second  trial  2.12  Gm.  of  the  soda  required  35.43  mils  of  the  trial  acid  for 
neutralization,  then : 

40.00  :  35.43  :    :  100  :  x     x~  88.575 

The  acid  may  now  be  adjusted  by  measuring  885.72  mils  (average)  into  a  gradu- 
ated liter  flask  and  filling  to  the  liter  mark  with  distilled  water  at  standard 
temperature.  A  new  adjustment  must  be  made  to  prove  the  accuracy  of  the 
standardization,  using  about  3  Gm.,  accurately  weighed,  of  the  sodium  car- 
bonate. 

One  Mil  of  Normal   Sulphuric  Acid   V.S.   is   the   equivalent   of: 

Gramme 

Sulphuric  Acid,  H2S04 0.049045 

Ammonia  Gas,  NH3 0.01  703 

Ammonium  Acetate,  NH4C2II3O2 0.077i>7 

Ammonium  Carbonate,   (XH4)2C03 0.0 1  si  if 

Ammonium  Carbonate    (U.  S.   P.),   NII4HC03.NH4Xir2C0a 0.052373 

Calcium  Hydroxide,  Ca(0H)2 0.037045 

Calcium  Oxide,  CaO 0.02 

Lead  Acetate,  crystallized,  Pb(C2H302)2  +  3H30 0.18060 

Lead  Subacetate, "assumed  as  Pb20  ( C2H3O2 )  3 0.13706 

Lithium  Carbonate,  Li2C03 0.0369 1 

Lithium   Salicylate,  LiC7H503 0.14398 

Magnesium   Carbonate,    (MgC03)4Mg(OTT)2  +  5II20 0.04857 

Magnesium  Oxide,  MgO 0.02016 

Potassium  Acetate,  KC2H3G2   0.09812 

Potassium  Bicarbonate,  KTTCO3 0.1001 1 

Potassium   Bitartrate,   KHC4H'40e 0.18 

Potassium  Carbonate,  anhydrous,  K3C03 0.06010 

*2.25  Gm.   of  anhydrous   sodium   carbonate   requires   2.25x18.868  —  42 
mils  of  normal  sulphuric  acid  V.S. 
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Gramme 

Potassium  Citrate,  crystallized,  K3,CqB.b07  +  HaO 0.10812 

Potassium  Hydroxide,  KOH   0.05611 

Potassium  and  Sodium  Tartrate,  KNaC^tUOe  -4-  4H20   0.14110 

Sodium  Acetate,  NaCaH3Oa  +  3H20 0.13007 

Sodium  Bicarbonate,  NaHCOs 0.08401 

Sodium  Borate,  crystallized,  Na2B407  +  10HaO 0.19108 

Sodium  Carbonate,  anhydrous,  Na^C03 0.0530 

Sodium  Carbonate  monohydrated,  Na2C03  +  H20 0.06201 

Sodium  Hydroxide,  NaOH 0.04001 

Sodium  Salicylate,  NaC7H603   0.16004 

Zinc  Oxide,  ZnO 0.040685 


Half=Normal    Sulphuric   Acid   Volumetric    Solution 

H2S04  =  1)8.09  24.5225  Gm.  in  1000  mils 

Dilute  500  mils  of  normal  sulphuric  acid  V.S.  at  standard  temperature  with 
sufficient  distilled  water  at  the  same  temperature  to  measure  1000  mils. 

This  standard  solution  is  chiefly  employed  in  the  titration  of  the  organic 
salts  of  sodium  and  potassium  in  conjunction  with  methyl  orange  T.S.  as  indi- 
cator. For  this  purpose  a  special  experiment  should  be  made  in  which  an  accu- 
rately measured  volume  of  10  mils  of  normal  potassium  hydroxide  V.S.  should, 
after  adding  2  drops  of  methyl  orange  T.S.,  require  exactly  20  mils  of  the  half- 
normal  sulphuric  acid  V.S.,  at  standard  temperature,  for  neutralization.  If 
necessary,  an  adjustment  should  be  made  to  render  the  correspondence  perfect. 

One  Mil  of  Half-Normal  Sulphuric  Acid  V.S.  is  the  equivalent  of: 

Gramme 

Sulphuric  Acid,  H2S04 0.024523 

Ammonia  Gas,  NH3 0.008515 

Lithium  Citrate,  anhydrous,  Li3C6H507   0.034977 

Lithium  Citrate,  crystallized,  Li3C6H507  +  4H20 0.04699 

Lithium  Salicylate,  LiC7H503 0.07199 

Potassium  and  Sodium  Tartrate,  anhydrous,  KNaC4H40s 0.05253 

Potassium  and  Sodium  Tartrate,  crystallized,  KNaC4H406  +  4H20 .  .  .  0.07055 

Potassium  Acetate,  KC2H302 0.04906 

Potassium   Bicarbonate,   KHC03 0.050055 

Potassium  Bitartrate,  KHC4H406 0.09407 

Potassium  Citrate,  anhydrous,  K3C6H507 0.051057 

Potassium  Citrate,  crystallized,  K3C16HS07  +  H20 0.05406 

Potassium   Hydroxide,  KOH 0.02S06 

Sodium  Acetate,  anhydrous,  NaCiaH302 0.04101 

Sodium  Acetate,  NaC2H302  +  3H20 0.068035 

Sodium   Benzoate,  NaC7H502 0.07202 

Sodium    Bicarbonate,   NaHC03 0.04200 

Sodium  Carbonate,  anhydrous,  Na2C03 0.02650 

Sodium  Carbonate,  monohydrated,  Na2C03  +  H20 0.031005 

Sodium  (  itrate,  anhydrous,  Na3C6H507 0.04301 

Sodium  Citrate,  crystallized  \a3C6H507  +  21I20 0.04901 

Sodium    Salicylate,"  NaC7lI503 0.08002 

Sodium   Tartrate,  neutral,   Na2C4H407  +  2ITrf) 0.057515 

Tenth-Normal  Sulphuric  Acid  Volumetric  Solution 

H2S04  =  98.09  4.9045  Gm.  in   1000  mils 

Dilute  100  mils  of  normal  sulphuric  acid,  at  standard  temperature,  with  suf- 
ficient distilled  water  at  the  same  temperature  to  measure  1000  mils. 

Ai.TKKN.vnvK  Method. — -Mix  about  .">  mils  <>f  concentrated  sulphuric  acid 
(specific  gravity  1.826  at  26c  C.)  with  sufficient  distilled  water  to  measure  about. 

1100  mils,  and  allow  it  to  cool  to  25°  C.  Standardization  should  be  Carried  out 
ns  directed  under  the  alternative  method  for  normal  sulphuric  acid  V.S.,  em- 
ploying  about  o.:$  Cm.  of  anhydrous  sodium  carbonate  (see  papo  1511),  accu- 
rately  weighed,    with  methyl   orange   T.S.    as   indicator.     One  decigramme   of 
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anhydrous  sodium  carbonate  should  require  for  neutralization  18.808  (18.8679 
mils  of  the  tenth-normal  acid  V.S.  at  standard  temperature.  This  standard 
solution  is  employed  in  conjunction  with  the  fiftieth-normal  potassium  hy- 
droxide V.S.  in  the  titration  of  alkaloids,  with  cochineal,  iodeosin,  methyl  red,  or 
hematoxylin  T.S.  as  indicator.  For  this  purpose  a  special  experiment  should  be 
made,  in  which  an  accurately  measured  volume  of  10  mils  of  the  tenth-normal 
sulphuric  acid,  after  adding  a  sufficient  quantity  of  the  indicator  to  be  employed, 
should  require  50  mils  of  the  fiftieth-normal  potassium  hydroxide  V.S.  at  stand- 
ard temperature  for  complete  neutralization. 

One  Mil  of  Tenth-Normal  Sulphuric  Acid  V.S.  us  the  equivalent  of: 

Gramme 

Sulphuric  Acid,  H2S04 0.0049045 

Aconite,  ether  soluble  alkaloids 0.0645 

Aconitine,    C34H470nN 0.004539 

Atropine,    C^H^C-aN 0.028919 

Brucine,  CjaH'zeO*^ 0.039423 

Calcium  Hydroxide,  Ca(OH)a 0.0037045 

Cephaeline,  Ci4Hi90aN 0.0"2:;:;i.; 

Cinchonidine,   Ci9H220N2 0.029420 

Cinchonine,  C19H22ON2 0.029420 

Cocaine,    Ci7H2i04N 0.030318 

Coniine,    C8H17N 0.0127 1 5 

Emetine,    C15H2i02N 0.0247 IS 

Hydrastine,    C21H2i06N 0.038318 

Ipecac,  ether  soluble  alkaloids  of   0.0240 

Morphine,  anhydrous,  Ci7H1903N 0.028516 

Morphine,  crystallized,  Ci7Hi903N  -f  H-jO 0.030318 

Mydriatic  Alkaloids,  combined   0.02892 

Xux  Vomica,  combined  alkaloids  of 0.0304 

Physostigmine,  Ci5H2102:N3 0.027VJD 

Pilocarpine,   CuHi602N2 0.020815 

Potassium  Hydroxide,  KOH 0.005011 

Quinine,  anhydrous,  CaoH2402N2 0.032421 

Sodium  Carbonate,  anhydrous,  Xa2C03 0.00530 

Strychnine,    CsiH^OzNa 0.033420 

Zinc  Oxide,  ZnO 0.0040085 

Fiftieth-Normal   Sulphuric   Acid   Volumetric   Solution 

H2S04  =  98.09  0.9809  Gm.  in  1000  mils 

Dilute  20  mils  of  normal  sulphuric  acid  V.S.,  or  preferably  200  mils  of  tenth- 
normal sulphuric  acid  V.S.,  at  25°  C,  with  sufficient  distilled  water  at  the  same 
temperature  to  measure  1000  mils.  The  strength  of  this  solution  must  be  ad- 
justed so  that  25  mils  of  it  will  exactly  neutralize  25  mils  of  a  recently  stand- 
ardized fiftieth-normal  potassium  hydroxide  V.S.  at  standard  temperature, 
cochineal,  iodeosin,  methyl  red,  or  hematoxylin  T.S.  being  used  as  indicator. 

One  Mil  of  Fiftieth-Normal  Sulphuric  Acid  T.S.  i.s  the  equivalent  of: 

Gramme 

Sulphuric  Acid,  H2S04 0.0009809 

Aconitine,  C^H^OnN 0.012907 

Atropine.  C1.7H23O3N 0.0057838 

Cinchoma,  combined  alkaloids  of 0.000IS4I 

Cinchonidine,  CigHsaONs 0.00588  I 

Cinchonine,  CigH^OXa 0.O 

Cocaine,    C^Hj^N 0.0060636 

Coniine,  C8H17N  0.00_>:,  13 

Hydrastine,    C2iH2106N 

Ipecac,  combined  alkaloids  of 0.0048034 

Morphine,  anhydrous,  Ci7Hi903>T 0.0057032 

Morphine,  crystallized.  Ci7Hi903NT  -4-  H20 0.0060636 

Physostigmine,  Ci6H3i02N3 0.005504 


1536  REAGENTS,  TEST  SOLUTIONS,  ETC. 

Gramme 

Pilocarpine,    CuHi60aNa 0.0041G3 

Quinine,  anhydrous,  C'aol^OaNa 0.0062842 

{Strychnine,   C21H22O2N2 0.00608-4 

Indicators 

Note:  Each  test  solution  used  as  indicator  must  be  examined  as  soon  as  pre- 
pared, and  afterwards,  from  time  to  time,  as  to  its  neutrality.  If  necessary, 
it  is  brought,  by  the  cautious  addition  of  highly  diluted  sulphuric  acid  or  of  a 
very  dilute  solution  of  an  alkali  to  such  a  point  that  when  three  drops  of  it 
are  added  to  25  mils  of  distilled  water,  a  few  drops  of  a  hundredth-normal  acid 
or  alkali  V.S.,  respectively,  will  distinctly  develop  the  appropriate  tints.  Test 
solutions  are  injured  by  exposure  to  light,  and  it  is  best  to  preserve  them  in 
dark  amber-colored  vials.    Keep  test  papers  in  dark  bottles. 

Azolitmin. — A  purified  coloring  matter  from  litmus.  In  very  dark  to  black- 
violet  scales  or  as  a  reddish-brown  powder,  slightly  soluble  in  water,  insoluble 
in  alcohol  or  ether.  To  test  its  relative  sensitiveness,  prepare  a  solution  of  0.1 
Gm.  of  azolitmin  in  40  mils  of  distilled  water  by  the  aid  of  a  gentle  heat,  then 
add  10  mils  of  alcohol  and  filter  the  liquid  when  cold.  To  about  50  mils  of  dis- 
tilled water,  which  has  previously  been  boiled  (to  free  it  from  dissolved  car- 
bonic acid)  and  quickly  cooled,  add  0.1  mil  of  the  trial  solution;  the  resulting 
bluish-red  solution  assumes  at  once  a  distinctly  red  color  upon  the  addition  of 
3  drops  of  fiftieth-normal  sulphuric  acid  V.S.  and  under  the  same  conditions  a 
bluish-violet  color  upon  the  addition  of  0.5  mil  of  hundredth-normal  sodium 
hydroxide  V.S. 

Azolitmin  Test  Solution. — Dissolve  1  Gm.  of  azolitmin  in  80  mils  of  dis- 
tilled water  and  20  mils  of  alcohol  in  a  flask  and  sterilize  the  solution  by  heating 
it  in  a  current  of  steam  for  one  hour. 

Cochineal  Test  Solution. — Macerate  1  Gm.  of  unbroken  official  cochineal 
during  four  days  with  20  mils  of  alcohol  and  60  mils  of  distilled  water,  then 
filter.  The  color  of  this  test  solution  is  turned  violet  by  alkalies,  and  yellowish- 
red  by  acids.  Cochineal  T.S.  is  useful  in  titrating  alkaloids,  inorganic  acids, 
ammonia,  the  alkalies,  and  alkaline  earths.  The  presence  of  salts  of  iron, 
aluminum,  or  copper  must  be  avoided.  This  indicator  is  useless  for  titrating 
organic  acids. 

Congo  Red  (Dianil  Red,  Kosmos  Red  Extra). — The  sodium  salt  of  benzidin- 
diazo-bis-l-naphthylamine-4-sulphonic  acid,  (C6H4N  :  N.CioH5(NH2)  SOaNa)2. 
A  brownish-red  powder,  readily  soluble  in  warm  water,  yielding  a  blood-red  solu- 
tion;  slightly  soluble  in  cold  water,  insoluble  in  ether  or  chloroform.  The 
addition  of  tannic  acid  T.S.  to  an  aqueous  solution  (1  in  20)  intensifies  the  color 
of  congo  red,  but  causes  no  precipitation  (reaction  for  basic  color).  The  ad- 
dition of  5  mils  of  stannous  chloride  T.S.  to  10  mils  of  an  aqueous  solution  of 
congo  red  (1  in  10),  followed  by  agitation  and  warming  on  a  water  bath,  pro- 
duces a  violet  precipitate.  When  filtered,  the  colorless  filtrate  does  not  again 
assume  its  red  color  when  exposed  to  the  air  (test  for  aeo-grovp).  The  addition 
of  a  15  per  cent,  solution  of  sodium  hydroxide  to  an  aqueous  solution  of  congo 
red  (1  in  200)  produces  no  change.  The  addition  of  hydrochloric  acid  to  an 
aqueous  solution  of  this  dye  (1  in  200)  produces  a  violet  precipitate.  Concen- 
trated sulphuric  acid  dissolves  congo  red  with  a  slate  blue  color  and,  upon  the 
cautious  addition  of  distilled  water,  a  blue  precipitate  is  produced. 

Congo  Red  Test  Solution. — Dissolve  0.5  Gm.  of  congo  red  in  00  mils  of 
distilled  water  and  add  10  mils  of  alcohol.  Add  2  or  3  drops  of  congo  red  test 
solution  to  100  mils  of  distilled  water  contained  in  a  porcelain  dish;  the  red 
color  of  this  solution  changes  to  violet  upon  the  addition  of  one  drop  of  fiftieth- 
normal  mlphuric  acid  V.8.,  and  again  changes  to  red  upon  the  further  addition 
of  one  drop  of  fiftieth-normal  potassium  hydroxide  V.S.    [relative  sennit  in  tiess) . 

Hematoxylin  (  Hydroxyhrnsilin).  G16TI14Oa -f  3iTaO. — A  crystalline  substance 
derived     from     the    DM  rt  wood    of     H(r»iatn.rj/lnn     Cainpeehinnunt     Linn*''     Irani. 

Leguminota) .    Colorless  to  yellowish  prisms:  very  slightly  soluble  in  odd  water 

OT  ether,  readily  Soluble  In  hot  water  or  alcohol.  When  exposed  to  light,  hema- 
toxylin acquires  a  red  color  and  yields  yellow  solutions.  hi  ammonia  water 
or  in  Carbonated  or  caustic  alkali  solutions  it  yields  a  purple  solution.  Keep 
hematoxylin  and  its  solution  protected  from  light  and  air.  When  dissolved  in 
aqueous  solutions  of  the  following  salts,  hematoxylin  develops  the  colors  indi- 
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cated:  in  alum  solution  a  red  color;  in  stannous  chloride  solution  a  rose  color; 
in  solutions  of  copper  salts  a  greenish-gray  color;  and  it  gradually  turns  black 
in  potassium  dicliromate  solution. 

Hematoxylin  Test  Solution. — Dissolve  0.02  Gm.  of  hematoxylin  in  10  mils 
of  alcoliol.  Use  about  5  drops  for  each  titration.  This  indicator  assumes  B 
yellow  to  orange  color  in  acid  solutions,  and  a  violet  to  purple  color  in  alkaline 
solutions.  The  titration  is  complete  when  the  change  in  color  remains  permanent 
upon  the  addition  of  one  drop  of  the  volumetric  solution  after  stirring  the 
liquid. 

lodeosin  (Tetraiodofluorescein),  CaoHsUOg. — A  scarlet,  crystalline  powder, 
soluble  in  alcohol  with  a  deep  red  color  and  in  ether  with  a  yellowish-red  color. 
It  is  insoluble  in  water  containing  a  trace  of  hydrochloric  acid.  It  is  not 
suitable  for  use  as  an  indicator  unless  a  test  solution  prepared  from  it  (see 
below)  will  stand  the  following  test  of  sensitiveness:  Into  a  well-rinsed,  color- 
less, glass-stoppered  flask  introduce  100  mils  of  distilled  water  containing  5  drops 
of  iodeosin  T.S.  followed  by  about  30  mils  of  ether.  Then  add,  drop  by  drop, 
from  a  burette  hundredth-normal  hydrochloric  acid  V.S.,  vigorously  shaking 
it  after  the  addition  of  each  drop  until  the  aqueous  layer  just  becomes  colorless. 
After  the  addition  of  5  more  drops  of  the  iodeosin  T.S.  and  again  shaking,  the 
aqueous  layer  does  not  acquire  a  pink  color;  should  it  do  so,  the  color  must 
be  discharged  upon  the  addition  of  1  drop  of  hundredth-normal  hydrochloric- 
acid  V.S.   (test  of  sensitiveness). 

Iodeosin  Test  Solution. — Dissolve  0.1  Gm.  of  iodeosin  in  100  mils  of  alco- 
hol. This  indicator  becomes  colorless  in  acid  solutions,  changing  to  pink  in 
alkaline  solutions.  Dilute  the  solution  to  be  titrated  with  distilled  water  to 
about  100  mils  in  a  200  mil  flask,  add  20  mils  of  ether  and  5  drops  of  the  iodeosin 
T.S.,  cork  and  shake  it  well.  Then  add  the  volumetric  alkali  solution  gradually, 
shaking  it  well  after  each  addition.  The  titration  is  complete  when  the 
lower  aqueous  solution  retains  a  faint  pink  color  after  shaking  thoroughly. 
For  assaying  alkaloidal  residues,  dissolve  the  latter  in  a  measured  excess  of 
volumetric  acid  solution,  and  transfer  the  acid  solution  to  a  200  mil  flask,  wash- 
ing the  container  well  with  distilled  water  until  the  contents  of  the  flask  measure 
about  100  mils.  Then  proceed  as  above.  Frequently  a  scum  forms  between 
the  ethereal  and  aqueous  layer,  in  which  case  this  assumes  a  pink  color  before 
the  latter. 

Litmus  Paper  and  Test  Solution. — Exhaust  powdered  litmus  with  three 
separate  and  successive  portions  (each  equal  to  about  4  times  its  weight)  of 
boiling  alcohol  (which  removes  the  undesirable  color  erythrolitmin) ,  each  ex- 
traction lasting  for  about  one  hour.  After  draining  off  the  alcoliol,  digest  the 
residue  with  about  an  equal  weight  of  cold  water  and  filter.  (This  blue  solu- 
tion, which  contains  some  alkali,  after  being  acidulated,  may  be  used  to  make  red 
litmus  paper).  Finally  extract  the  residue  with  about  5  times  its  weight  of 
boiling  distilled  water,  and,  after  thoroughly  cooling,  filter.  The  addition  of  1 
drop  of  hundredth-normal  acid  or  alkali  V.S.  to  50  mils  of  distilled  water  con- 
taining 5  drops  of  the  indicator  produces  a  distinct  change  in  color.  Preserve 
the  filtrate,  as  a  test  solution,  in  wide-mouthed  bottles  stoppered  with  loose  plu^rs 
of  purified  cotton  so  as  to  exclude  dust  but  admit  air.  The  latter  must  be  free 
from  acid  or  ammoniacal  vapors.  The  blue  color  of  litmus  test  solution  is 
changed  by  acids  to  red,  and  this  red  color  by  the  addition  of  alkalies  is  re- 
stored to  blue. 

Litmus  Paper,  Blue. — Impregnate  with  the  test  solution  just  described  strips 
of  white  filter  paper,  and  dry  them  by  suspending  them  on  lines  of  clean  twine, 
in  an  atmosphere  free  from  acid  or  ammoniacal  vapors.  This  paper  must  quickly 
respond  to  a  two  hundred  and  fiftieth-normal  acid  V.S. 

Litmus  Paper,  Red. — Prepare  this  with  the  same  kind  of  paper  and  in  the 
manner  described  under  Litmus  Paper.  Blur,  having  added  to  the  test  solution 
used  to  impregnate  the  paper  just  sufficient  of  a  highly  diluted  solution  of  hydro- 
chloric acid  to  impart  to  it  a  faint  red  tint.  Neither  blue  nor  red  litmus  paper 
should  have  an  intense  color.  Preserve  the  test  paper  In  bottle-,  bo  M  to  ex- 
clude dust  and  acid  or  ammoniacal  vapors.  This  paper  must  quickly  respond 
to  a  two  hundred  and  fiftieth-normal  alkali  V.S. 

Methyl  Orange  (Helianthin,  Orange  TIT,  Tropncolin  P.,  Pimethylaniline 
Orange. — The  sodium  salt  of  paradimethylaminoazohenzene  sulphonic  add, 
(CH3)2  —  N — C6H4  —  N  =  N —  CeH'vSOsNa. —  An  orange-yellow  powder,  read- 
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ily  soluble  in  hot  water,  the  solution  on  cooling  separating  golden-yellow  scales. 
Slightly  soluble  in  cold  water,  yielding  an  orange-yellow  solution.  Insoluble  in 
alcohol.  An  aqueous  solution  (1  in  500),  upon  the  addition  of  hydrochloric  acid, 
yields  a  red  precipitate  soluble  in  excess  of  the  acid  with  a  deep  red  color.  The 
addition  of  calcium  chloride  T.S.  to  the  aqueous  solution  of  methyl  orange  (1 
in  500)  precipitates  the  insoluble  calcium  salt.  The  addition  of  solution  of  lead 
subacetate  (Liquor  1'lumbi  tiubacetatis,  U.  S.  P.)  precipitates  the  coloring  mat- 
ter from  an  aqueous  solution.  Sulphuric  acid  dissolves  methyl  orange  with  a 
blood-red  color. 

Methyl  Orange  Test  Solution. — Dissolve  1  Gm.  of  methyl  orange  (see 
above)  in  1000  mils  of  distilled  water.  Excessive  quantities  of  this  indicator 
should  be  avoided  in  titration;  from  1  to  3  drops  are  sufficient  for  a  volume  of 
from  50  to  100  mils,  or  add  just  enough  to  impart  a  faint  tint  to  the  solution, 
which  if  alkaline  or  neutral  will  assume  a  pure  yellow,  if  faintly  acid,  an  orange, 
and  when  strongly  acid,  a  rose  red  color.  The  solution  must  comply  with  the 
following  requirements  for  sensitiveness  as  an  indicator:  To  100  mils  of  distilled 
water,  contained  in  a  flask  of  Jena  glass,  add  1  drop  of  the  Test  Solution;  the 
pale  yellow  color  of  the  solution,  upon  the  addition  of  0.5  mil  of  hundredth- 
normal  sulphuric  acid  V.S.  changes  to  a  rose  color ;  the  yellow  color  will  be 
restored  upon  the  further  addition  of  0.5  mil  of  hundredth-normal  potassium 
hydroxide  V.S.  Methyl  orange  is  suitable  for  titrating  inorganic  acids,  alka- 
lies, alkali  carbonates  or  bicarbonates.  It  is  not  to  be  employed  in  titrating 
organic  acids,  nor  in  alcoholic  or  boiling  solutions.  This  indicator  gives  a 
yellow  color  with  alkalies  and  rose  color  with  acids. 

Methyl  Red  (Paradimethylaminoazobenzeneorthocarboxylic  acid),  (CH^a  — 
N  —  C6H4  —  N  =  N  —  C6H4.COOH.— Violet  crystals,  very  slightly  soluble  in 
cold  water,  yielding  a  red  solution,  readily  soluble  in  alcohol  and  glacial  acetic 
acid.  When  dissolved  in  sulphuric  acid,  methyl  red  shows  the  same  color  change 
as  methyl  orange.  The  applications  of  methyl  red  as  indicator  are  the  same  as 
those  of  methyl  orange,  except  that  when  titrating  solutions  containing  car- 
bonates it  should  not  be  used  (see  above) . 

Methyl  Red  Test  Solution. — Dissolve  0.2  Gm.  of  methyl  red  in  100  mils  of 
alcohol.  As  an  indicator  from  1  to  3  drops  are  sufficient  for  a  volume  of  100 
mils,  or  add  just  sufficient  to  impart  a  faint  tint  to  the  solution,  which  if  alka- 
line will  assume  a  pure  yellow,  and  when  faintly  acid  a  rose-red,  or  when  strongly 
acid  a  violet-red  color.  The  solution  must  comply  with  the  following  require- 
ments for  sensitiveness  as  an  indicator:  To  100  mils  of  distilled  water  which  has 
been  freed  from  carbon  dioxide  by  boiling  in  a  flask  of  hard  glass,  add  2  drops  of 
methyl  red  T.S. ;  the  yellowish-red  color  of  50  mils  of  this  solution  is  changed  to 
pure  yellow  by  the  addition  of  2  drops  of  hundredth-normal  potassium  hy- 
droxide V.S.,  and  the  color  of  the  other  50  mils  is  changed  to  red  by  2  drops 
of  hundredth-normal  hydrochloric  acid  V.S.  Methyl  red  T.S.,  which  is  not 
affected  by  neutral  salts,  may  be  used  in  all  instances  where  methyl  orange  is 
indicated,  except  whore  carbon  dioxide  is  present;  its  end-points  are  sharper 
than  those  of  methyl  orange,  and  it  is  far  more  sensitive  in  the  titration  of  wry 
dilute  solutions  of  weak  bases,  surpassing  hematoxylin  or  iodeosin  in  the  titra- 
tion of  alkaloids. 

Phenolphthalein  Test  Solution. — Dissolve  1  Gm.  of  official  phenolphthalein 
In  100  mils  of  alcohol.  About  3  drops  are  sufficient  for  50  mils  of  the  solution 
to  be  titrated;  it  gives  a  red  color  with  alkali  hydroxides  or  carbonates,  and 
acidfl  render  the  solution  colorless.  The  test  solution  must  comply  with  the 
following  requirements  for  sensitiveness  as  an  indicator:  From  3  to  5  drops  of 
the  test  solution  arc  added  to  .'{00  mils  of  distilled  water  which  has  been  pre- 
viously boiled  and  cooled  in  a  flask  of  Jena  glass;  this  solution  is  colored  red 
by  the  addition  of  not  more  than  0.5  mil  of  hundredth-normal  potassium  hy- 
droxide V.S.  Phenolphthalein  may  be  employed  in  hot  titrations.  Tt  is  not 
suitable  as  an  indicator  for  ammonia  nor  in  the  presence  of  large  quantities  of 
ammonium  salts,  but  is  largely  used  for  organic  acids,  alkali  hydroxides,  and 
for  carbonates  and  bicarbonates  in  boiling  solutions. 

Phenolphthalein  Paper  is  prepared  by  impregnating  white,  unsized  paper  with 
tlir  it-^i  solution  and  drying  It, 

Rosolic  Acid,  Corallin. — Amorphous  reddish-brown  powder  or  lumps,  the 
latter  having  B  greenish,  metallic  luster,  consisting  chiefly  of  the  compound  C20 
1 1, ,<>.,,  Isomeric  witb  methylaurin  nnd  homologous  with  aurin.  Rosolic  acid  i9 
soluble  in  alcohol  nnd  insoluble  in  water. 
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Rosolic  Acid  Test  Solution. — Dissolve  1  Gm.  of  rosolic  acid  in  10  mils  of 
diluted  alcohol,  and  add  enough  distilled  water  to  make  100  mils.  Of  tliis  solu- 
tion, about  0.5  mil  is  used  for  100  mils  of  solution  to  be  titrated.  Its  color  is 
pale  yellow,  unaffected  by  acids,  but  turning  to  rose  with  alkalies.  The  solution 
must  comply  with  the  following  requirements  for  sensitiveness  as  an  indicator: 
To  100  mils  of  distilled  water,  add  2  drops  of  the  test  solution;  the  pale  yellow 
color  of  this  solution,  upon  the  addition  of  0.5  mil  of  hundredth  normal 
potassium  hydroxide  V.S.,  changes  to  a  rose-red;  the  yellow  color  will  be 
restored  upon  the  further  addition  of  0.5  mil  of  hundredth-normal  sulphuric 
acid  V.S.  Ammoniacal  solutions  are  to  be  highly  diluted  when  titrated  with 
this  indicator.  It  is  useful  for  mineral  but  useless  for  organic  acids,  c 
oxalic. 

Turmeric  Tincture. — Digest  any  convenient  quantity  of  ground  turmeric 
root  (from  Curcuma  longa  Linne,  Fain.  Scitaminaccce)  repeatedly  with  small 
quantities  of  distilled  water  and  discard  the  liquids.  Then  digest  the  dried 
residue  for  several  days  with  six  times  its  weight  of  alcohol,  and  Biter. 

Turmeric  Paper. — Impregnate  white,  unsized  paper  with  the  tincture,  and  dry 
it.  The  tincture,  as  well  as  the  paper,  turns  brown  with  alkalies,  ami  the 
original  yellow  color  is  restored  by  acids,  with  the  exception  of  boric  mill,  which, 
especially  in  the  presence  of  hydrochloric  acid,  turns  the  color  to  reddish-brown, 
which  is  changed  to  bluish-black  by  ammonia. 


General  Tests 

Under  this  head  are  placed  tests  which  are  frequently  duplicated  throughout 
the  Pharmacopoeia.  In  order  to  save  space  they  are  here  grouped  together  and 
in  the  text  are  referred  to  by  number. 


i.  Arsenic  Test 

Test  Apparatus. — Prepare   several  generators,   equipped  with   tubes,   etc..   as 
described  below.     Select  as  a  generator  a  bottle  of  about  50  mils  capacity,  hav- 
ing a  mouth  about  2.5  cm.  in  diameter  and  provide  a  well  fitting  rubber  stopper, 
suitably    perforated.      In   the   perforation    in   this    stopper   insert   a 
vertical  exit  tube  about  13  cm.  in  total  length  and  1  cm.  in  diameter  FiO.  465 
throughout  the  upper  portion   (for  about  10  cm.)   and  constricted  at 
its  lower  extremity  to  a  tube  of  about  3  cm.  in  length  and  about  5 
mm.  in  diameter.     This  latter  tube  should  extend  but  slightly  below 
the  stopper.     In  the  lower  part  of  the  wider  exit  tube  insert  a  small 
pledget  of  dry  glass  wool  and  then  a  strip  of  the  freshly  prepared 
but  dry  lead  acetate  test  paper  rolled  into  a  coil,  and  alx>ve  this  a 
plug  of  the  moist   (not  wet)    lead  acetate  glass  wool.     In  the  upper 
extremity  of  this  tube  insert  through  a  perforated  cork  stopper,  a 
glass  tube   12   cm.   in  length,  having  an   internal   diameter   of  about 
3  mm.     Place  the  mercuric  bromide  test  paper  in  this  tube,  bending 
or  creasing  the  upper  portion  of  the  strip  so  that  it  will  retain   its 
position.     The  strip  should  extend   within   about   2   cm.   of  the   per- 
forated cork  stopper  and  must  not  be  introduced  into  the  tube  until 
ready   to   start  the   test.     This  tube   should   be   thoroughly   cleaned 
and  dried  each  time  it  is  used. 

Standard  Arsenic  Test  Solution. — Dissolve  0.1  Gm.  of  official 
arsenic  trioxide,  which  has  been  finely  pulverized,  dried  in  a  desic- 
cator, and  accurately  weighed,  in  about  5  mils  of  a  'JO  per  cent,  solu- 
tion of  sodium  hydroxide  (free  from  arsenic).  Neutralize  the  solu- 
tion with  diluted  sulphuric  acid  (free  from  arsenic ),  add  10  mils  of 
the  same  acid  and  BUfficienl  recently  boiled  distilled  water  to  bring  Teat  Appa. 
the  volume  of  the  solution  to  exactly  1000  mils  at  25°  C.  Ac-  r,,,Uf, 
curately  measure  10  mils  of  this  solution,  transfer  it  to  a  1000  mil  tlask,  add 
10  mils'  of  diluted  sulphuric  acid  (free  from  arsenic)  and  make  up  the  volume 
with  recently  boiled  distilled  water  to  exactly  1000  mils  at  2.")°  C.  Employ  this 
solution,  containing  0.001  milligramme  of  arsenic  trioxide  in  each  1  mil  (at 
25°  C.),  in  preparing  the  standard  stain.  Keep  this  solution  in  a 
stoppered  bottle.  It  is  advisable  to  make  fresh  solutions  whenever  new  stand- 
ard stains  are  to  be  prepared. 
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Preparation  of  the  Chemical  to  be  Tested. — Add  1  mil  of  a  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  (see  page  1515)  and  distilled  water,  to  5 
mils  of  an  aqueous  solution  of  the  chemical  (1  in  25)  or  to  a  solution  in  5  mils 
of  distilled  water  of  the  residue  remaining  after  any  special  treatment  that  may 
be  directed.  This  acidulation  is  not  necessary  in  the  case  of  inorganic  acids. 
Now,  unless  specially  directed,  add  10  mils  of  a  saturated  aqueous  solution  of 
sulphurous  acid.  Evaporate  this  liquid  in  a  small  beaker,  on  a  water  bath, 
until  it  is  free  from  sulphurous  acid  and  has  been  reduced  to  about  2  mils  in 
volume.     Dilute  this  evaporated  liquid  to  about  5  mils  with  distilled  wrater. 

The  Test  fob  Arsenic 

Preparation  of  the  Standard  Stain. — Introduce  into  the  generator  from  8  to 
10  Gm.  of  zinc  followed  by  25  mils  of  dilute  sulphuric  acid,  prepared  by  mixing 
1  part  of  concentrated  sulphuric  acid,  free  from  arsenic  (see  page  1515),  with  4 
parts  of  distilled  water,  and  5  drops  of  acid  stannous  chloride  T.S.  Add  at 
once  2  mils  (accurately  measured  at  25°  C. )  of  the  standard  arsenic  T.S.  (see 
page  1539),  and  immediately  insert  the  stopper  containing  tlie  exit  tube,  into 
which  have  been  placed  the  glass  wool  pledget,  the  dry  lead  acetate  test  paper, 
the  moist  lead  acetate  glass  wool,  and  the  mercuric  bromide  test  paper,  as  de- 
scribed under  the  Test  Apparatus.  Should  the  evolution  of  the  gas  be  violent 
at  first,  check  the  reaction  by  immersing  the  bottle  in  cold  water.  Should  the 
reaction  subside,  increase  it  by  placing  the  bottle  in  warm  water.  If  the  reac- 
tion be  too  violent,  the  stain  will  spread  and  not  form  a  distinctive  band,  thus 
making  the  comparisons  of  color  intensity  difficult.  After  the  test  has  con- 
tinued for  forty-five  minutes,  remove  the  mercuric  bromide  test  paper  and 
place  it  in  a  clean,  dry  tube  for  comparison.  This  stain  represents  0.002  milli- 
gramme of  arsenic  trioxide  in  addition  to  any  stain  produced  by  the  reagents. 
The  stain  from  the  reagents  should  scarcely  be  perceptible  when  determined  by 
a  blank  experiment.  Since  light,  heat  and  moisture  cause  the  stain  to  fade 
rapidly,  comparison  should  be  made  as  soon  as  possible.  The  stained  test  papers 
may  be  preserved  by  either  dipping  in  hot,  melted  paraffin  or  keeping  them 
over  phosphoric  anhydride  protected  from  light. 

Testing  the  Chemical. — Introduce  into  another  generator  from  8  to  10  Gm.  of 
the  zinc,  followed  by  25  mils  of  the  dilute  sulphuric  acid  (1  to  4)  and  5  drops 
of  acid  stannous  chloride  T.S.  Insert  the  stopper  containing  the  exit  tube 
charged  with  the  test  papers  and  glass  wool,  as  just  described.  Then  add  5 
mils  of  the  solution  to  be  tested,  previously  treated  as  directed,  under  Prepara- 
tion of  the  Chemical,  and  immediately  insert  the  stopper  charged  with  the  tot 
papers  and  glass  wool.  When  the  evolution  of  hydrogen  has  proceeded  actively 
for  forty-five  minutes,  remove  the  mercuric  bromide  test  paper  and  carefully 
compare  it  with  the  standard  stain  prepared  as  described  above.  The  stain 
produced  by  the  chemicals  tested  does  not  exceed  in  length  or  intensity  of 
color  that  prepared  as  the  standard,  indicating  not  more  than  1  part  of  arsenic 
in  100,000  parts  of  the  substance  tested. 

Interfering  Chemicals. — Antimony,  if  present  in  the  BUbstance  tested,  will 
produce  a  gray  stain.  Sulphites,  sulphides,  thiosulphates,  and  other  compounds 
which  liberate  hydrogen  sulphide  or  sulphurous  acid  when  treated  with  sul- 
phuric acid,  must  be  oxidized  by  means  of  nitric  acid  and  then  reduced  by 
means  of  sulphurous  acid  as  directed  under  Preparation  of  the  Ohemioal  to  he 
Tested,  before  introducing  them  into  the  apparatus.  Sulphur  compounds  as 
well  as  hydrogen  phosphide  give  a  bright  yellow  hand  on  the  test  paper.  If 
sulphur  compounds  are  present,  a  simultaneous  darkening  of  the  lead  acetate 
tesl  paper  and  glass  wool  will  occur.  If  such  is  the  rase,  the  operation  as 
directed  under  Preparation  of  the  Chemical  to  he  Tested  must  he  repeated  upon 
a  fresh  portion  of  the  solution  being  tested,  using  greater  care  in  effecting  thi> 
complete  removal  <>f  the  sulphurous  acid,     in   testing  hypophosphites  special 

care  should  he  observed  to  Completely  u\idi/c  the  solution  being  tested  as 
directed,    otherwise    a    yellow    stain    may    he    produced    through    the    evolution    of 

hydrogen  phosphide,  which  might  !><•  confused  with  the  orange-yellow  color 
produced  by  arsenic.  Compounds  containing  antimony  should  be  tested  for 
arsenic  by  Bettendorf s  Test  (see  Test  No.  2). 

The  test  apparatus  should  be  thoroughly  cleaned  and  dried  immediately  be- 
fore and  after  use. 
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2.  Arsenic  Test,  Bettendorf's 

This  test  is  employed  only  in  testing  salts  of  bismuth  and  compounds  con- 
taining antimony  for  the  presence  of  arsenic. 

To  a  solution  of  the  prescribed  quantity  of  the  substance  to  be  tested  in  5 
mils  of  concentrated  hydrochloric  acid  (see  page  150]  |  contained  in  a  clean  teat 
tube,  add  10  mils  of  saturated  stannous  chloride  T.S.  which  has  been  freshly 
prepared,  and  set  it  aside  for  thirty  minutes,  if  arsenic  is  present  in  non- 
permissible  amounts,  a  brownish  tint  or  precipitate  will  be  seen  when  the  tube  is 
placed  over  a  white  surface  and  the  solution  viewed  from  above,  comparison 
being  made  with  a  mixture  of  5  mils  of  the  concentrated  hydrochloric  acid  and 
10  mils  of  concentrated  stannous  chloride  T.S.,  prepared  as  directed  above. 

Note:  It  is  absolutely  necessary  that  for  this  test  the  solution  of  stannous 
chloride  be  freshly  prepared,  and  that  nitrates,  sulphates,  sulphites,  sulphides, 
and  compounds  of  mercury,  gold,  and  selenium  be  absent  fr^iii  the  reagents,  and 
the  chemicals  being  tested. 

3.  Test  for  Heavy  ."Petals 

Chemicals. — This  test  is  to  be  used  to  detect  the  presence  of  undesirable 
metallic  impurities  in  ollicial  chemical  substances  or  their  solutions;  these  must 
not  respond  affirmatively  within  the  stated  time.  Acidulate  10  mils  of  a  solu- 
tion of  the  substance  in  distilled  water  (1  in  50),  contained  in  a  test  tube  of 
about  40  mils  capacity  and  of  about  2.5  cm.  diameter,  with  1  mil  of  diluted 
hydrochloric  acid  (unless  otherwise  directed),*  warm  it  to  about  50°  C,  add  an 
equal  volume  of  freshly  prepared  hydrogen  sulphide  T.S.,  Btopper,  and  allow 
the  mixture  to  stand  at  35°  C.  for  half  an  hour.  At  the  end  of  this  time  the 
mixture  should  still  possess  the  odor  of  hydrogen  sulphide;  if  not.  it  should  be 
thoroughly  saturated  with  the  gas  and  again  Bet  aside  for  half  an  hour.  The 
color  produced,  if  any,  is  not  greater  than  that  observed  by  a  blank  test  made 
in  the  same  manner  and  with  the  same  quantities  of  the  reagents  (omitting 
the  solution  to  be  tested)  ;  the  solutions  being  viewed  crosswise  by  reflected 
light  while  held  against  a  white  surface.  A  slight  turbidity  due  to  separation 
of  sulphur  from  the  hydrogen  sulphide  may  occur. 

Volatile  Oils. — Shake  10  mils  of  the  oil  with  an  equal  volume  of  distilled 
water  to  which  a  drop  of  hydrochloric  acid  has  been  added  and  pass  hydrogen 
sulphide  through  the  mixture  until  it  is  saturated;  no  darkening  in  color  will 
be  produced  in  either  the  oil  or  the  water  ( lead  or  copper). 


4.   Electrolytic  Determinations 

Mercury  and  Zinc. — The  electrolytic  apparatus  consists  principally  of  an 
ammeter,  voltmeter,  and  rheostat,  properly  connected  with  the  source  ofthe  cur- 
rent, a  platinum  spiral  anode,  and  a  device  for  rotating  the  anode. 

The  source  of  the  current  may  be  either  storage  batteries  or  any  other  system 
which  permits  the  regulation  of  the  voltage  and  amperage. 

Mercury  is  determined  in  a  mercury  cathode  cup.  It  consists  oi  B  glass  cylin- 
der about  6.5  cm.  high  and  3.5  cm.  in  diameter,  into  which  is  fused  a  platinum 
wire  near  the  bottom,  and  containing  50-60  Gm.  of  pure  mercury.  The  plati- 
num wire  must  be  in  contact  with  the  mercury. 

For  the  determination  of  zinc,  a  nickel  dish  of  about  175  mils  capacity  is 
used.  A  platinum  dish  upon  which  a  thin  layer  of  silver  or  copper  has  been 
previously  deposited  may  also  be  osed. 

Corrosive  Mercuric  Chloride. — Dissolve  0.3  to  0.4  Cm.  of  the  salt,  accurately 
weighed,  in  10  mils  of  distilled  water  and  transfer  the  solution  to  the  cathode 
cup,  which  has  previously  been  weighed  with  its  metallic  mercury.  Dilute  the 
liquid  to  about  20  mils  with  distilled  water,  add  1  mil  of  nitric  acid  diluted 
with  an  equal  volume  of  water  and  10  mils  oi  toluol,  and  pass  through  the 
solution  a  current  of  1  to  3  amperes  and  8  to  12  volts,  stirring  the  solution  by 
rotating  the  anode  500  to  GOO  revolutions  per  minute.  After  twenty  minutes, 
when  the  mercury  is  all  removed  from  solution   (to  be  ascertained  hv   removing 

*  First  neutralize  solutions  of  acids  carefully  by  the  addition  oi  ammonia 
water  and  then  acidify  as  above  directed. 
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a  few  drops  of  the  solution  and  testing  with  hydrogen  sulphide)  wash  with 
distilled  water,  with  the  aid  of  a  siphon  and  without  interrupting  the  current 
until  the  current  drops  to  nearly  zero.  Remove  the  cathode  cup,  wash  the 
mercury  with  alcohol,  then  with  ether,  remove  most  of  the  remaining  ether  with 
filter  paper,  then  dry  in  a  desiccator  over  sulphuric  acid  and  weigh.  The  in- 
crease in  the  weight  in  the  cathode  cup  represents  the  amount  of  mercury 
present  in  the  quantity  of  the  salt  taken. 

Mercury  (Metallic) ,  Mercuric  Oxide  (Red  or  Yellow),  Mercury  with  Chalk 
and  Solution  of  Mercuric  Nitrate. — Dissolve  an  accurately  weighed  quantity  of 
the  substance  in  nitric  acid  (1:1)  (mercury,  metallic,  or  mercuric  oxide  0.2 
to  0.3  Gm.  in  1  mil;  mercury  with  chalk  0.6  to  0.8  Gm.  in  2.5  mils;  solution  of 
mercuric  nitrate  0.5  to  0.7  Gm.  with  0.5  mil  of  nitric  acid  added),  transfer  the 
solution  to  the  cathode  cup  which  has  previously  been  weighed  with  its  metallic 
mercury,  and  dilute  with  distilled  water  to  about  30  mils.  Electrolyze  the  solu- 
tion as  described  under  Corrosive  Mercuric  Chloride,  using  a  current  of  1.5  to  2 
amperes  and  7  to  10  volts. 

Ammoniated  Mercury,  Calomel,  Mercuric  Salicylate,  Red  Mercuric  Iodide, 
Yellow  Mercurous  Iodide. — Introduce  the  accurately  weighed  substance  (0.5  to 
0.6  Gm.  ammoniated  mercury  or  calomel;  0.7  to  0.8  Gm.  mercuric  salicylate  or 
yellow  mercurous  iodide;  1.0  to  1.2  Gm.  red  mercuric  iodide)  into  the  cathode 
cup,  previously  weighed  with  its  metallic  mercury,  add  10  mils  of  solution  of 
sodium  sulphide  (made  by  dissolving  50  Gm.  crystallized  sodium  sulphide  in 
sufficient  distilled  wrater  to  measure  100  mils)  and  dissolve  as  far  as  possible 
by  agitation.  Dilute  the  mixture  to  about  30  mils  with  distilled  water  and 
pass  through  the  solution  a  current  of  2  to  3  amperes  and  7  to  10  volts  for 
thirty  minutes  (or  until  a  few  drops  of  the  liquid  do  not  give  a  black  precipi- 
tate or  coloration  when  gently  warmed  with  a  few  drops  of  concentrated  am- 
monium chloride  solution ) ,  stirring  the  solution  by  rotating  the  anode  about 
500  revolutions  per  minute.  Wash  the  mercury,  as  described  under  Corrosive 
Mercuric  Chloride,  except  that  before  washing  with  alcohol  allow  it  to  stand 
with  about  20  mils  of  dilute  acetic  acid  (from  2  to  3  per  cent.)  until  bubbles 
cease  to  be  evolved. 


One  Gramme  of  Mercury  is  the  Equivalent  of: 

Gramme 

Ammoniated  Mercury,  HgNH2Cl 1.2566 

Mercuric  Chloride,  Corrosive.  HgC'l2 1.3535 

Mercurous  Chloride,  Mild,  HgCl  1.1768 

Mercuric  Iodide,  Red,  Bglj 2.2654 

Mercuric  Nitrate,  Hg(N03)2 1.618 

Mercuric  Oxide  (  Red  or  Yellow),  HgO 1.0708 

.Mercurous  Iodide,  Yellow,  Hgl 1.6327 

Zinc. — Introduce  into  the  weighed  dish,  an  accurately  weighed  quantity  of  the 
salt,  equivalent  to  about  0.15  Gm.  of  metallic  zinc  (zinc  acetate,  0.5  Gm. ;  zinc 
carbonate,  0.25  Gm. ;  zinc  chloride,  0.3  6m.;  zinc  oxide,  0.2  Gm.;  zinc  pnenol- 
sulphonate,  1.2  Gm.;  zinc  sulphate,  0.6  Gm.;  zinc  valerate,  0.7  Gm.)  ;  dissolve 
it  in  distilled  water  or  in  10  mils  of  diluted  sulphuric  acid  (zinc  carbonate, 
zinc  oxide),  add  from  30  to  35  mils  of  sodium  hydroxide  solution  (20  per  cent.) 
and  dilute  with  distilled  water  to  alxuit  120  mils.  Heat  the  mixture  nearly  to 
boiling  and  electrolyzi  for  thirty  minutes  with  a  current  of  4  to  5  amperes 
and  5  to  tl  \olts.  stirring  the  solution  by  rotating  the  anode  500  to  600  revolu- 
tion- per  minute.     Without  interrupting  the  current,  wash  the  deposited  zinc 

with  distilled  water  witli  the  aid  of  a  siphon  until  the  current  drops  to  zero  or 

Dearly  bo.     Remove  the  dish,  wash  the  zinc  first  with  alcohol  then  with  ether. 

dry  in  a  desiccator  over  sulphuric  acid  and  weigh.  The  increase  in  the  weight 
of  the  dish  represents  the  amount  of  zinc  present  in  the  weight  of  the  salt  taken. 
To  determine  zinc  in  zinc  metal,  weigh  accurately  about  1.5  Cm.  of  the  metal. 
dissolve  it  by  warming  with  40  mils  of  diluted  sulphuric  acid,  filter  the  solu- 
tion,  if  necessary:    wash    the   filter  well  with   distilled    water  and   make  up  the 

voluir f    the   solution    and    washings   to    100   mils.      Measure    10   mils   of   this 

liquid  into  the  weighed  dish  and  proceed  as  directed  above. 
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One  Gramme  of  Zinc  is  the  Equivalent  of: 

Gramme 

Zinc  Acetate,  Zn(C2H302)a  +  2HaO 3.3570 

Zinc  Chloride,  ZnCl2 - •""  »'•' 

Zinc  Oxide,  ZnO 1-2448 

Zinc  Phenolsulphonate,  Zn(C6II6S04)a  +  8H20    8.501] 

Zinc  Sulphate,  ZnS04  +  7H20 4.3988 

Zinc  Valerate,  Zn(C8H902)2  +  2H20 4.G430 


5.  Assay  for  Chlorides,  Bromides  and  Iodides 

Chlorides. — Dissolve  ahout  0.2  Gm.  of  the  salt  to  be  assayed,*  accurately 
weighed  (corresponding  to  from  30  to  40  mils  of  tenth-normal  silver  nitrate 
V.S.),  in  25  mils  of  distilled  water  in  a  200  mil  graduated  flask.  Add  50  mils 
of  tenth-normal  silver  nitrate  V.S.  to  the  solution,  and,  after  adding  5  mil-  of 
nitric  acid,  add  sufficient  distilled  water  to  make  200  mils  and  mix  the  contents 
well.  Then  filter  the  mixture  through  a  dry  filter  into  a  dry  flask,  and  reject 
the  first  20  mils  of  the  filtrate.  Add  2  mils  of  ferric  ammonium  sulphate  T.S. 
to  100  mils  of  the  subsequent  filtrate  and  then  titrate  with  tenth-normal  potas- 
sium sulphocyanate  V.S.,  until  the  supernatant  liquid  remains  reddish  after  it 
is  well  shaken.  Multiply  the  number  of  mils  of  tenth-normal  potassium  sul- 
phocyanate V.S.  required  by  2  and  subtract  this  figure  from  the  number  of 
mils  of  tenth-normal  silver  nitrate  V.S.  added.  The  difference,  multiplied  by 
the  equivalent  of  the  respective  chloride  (see  page  1530)  represents  the  amount 
of  chloride  present  in  the  weight  of  the  salt  or  solution  taken. 

Bromides  and  Iodides. — Dissolve  about  0.4  Gm.  of  the  salt  if  a  bromide,  or 
0.5  Gm.  of  the  salt  if  an  iodide,f  accurately  weighed,  in  25  mils  of  distilled 
water  in  a  glass-stoppered  flask.  Add  50  mils  of  tenth-normal  silver  nitrate 
V.S.  to  the  solution,  then,  after  adding  2  mils  of  ferric  ammonium  sulphate 
T.S.  and  2  mils  of  nitric  acid,  determine  the  excess  of  silver  nitrate  by  titrat- 
ing with  tenth-normal  potassium  sulphocyanate  V.S.  until  the  supernatant 
liquid  remains  reddish  after  it  is  well  shaken. 

The  difference  between  the  number  of  mils  of  tenth-normal  silver  nitrate  V.S. 
added  and  the  number  of  mils  of  tenth-normal  potassium  sulphocyanate  V.S. 
used,  multiplied  by  the  equivalent  of  the  respective  bromide  or  iodide  being 
assayed  represents  the  amount  of  the  bromide  or  iodide  present  in  the  weight 
of  the  salt  taken.  This  difference,  divided  by  the  weight  of  the  salt  taken,  rep- 
resents the  number  of  mils  of  tenth-normal  silver  nitrate  V.S.  required  by  1 
Gm.  of  the  salt. 


6.  Assay  for  Alkali  Salts  of  Organic  Acids 

Heat  about  2  Gm.  of  the  salt  to  be  assayed,  accurately  weighed,  in  a  plati- 
num or  porcelain  crucible,  at  first  very  gently,  then  gradually  raise  the  tem- 
perature until  the  salt  is  thoroughly  carbonized.  (Do  not  use  platinum  cruci- 
bles for  lithium  salts.)  The  final  temperature  must  not  exceed  a  dull  red  heat 
and  the  flame  of  the  burner  must  not  come  in  contact  with  the  carbonized  mass. 
After  allowing  the  carbonized  mass  to  cool,  disintegrate  it  with  the  aid  of  a 
stout  glass  rod  and  transfer  the  mass  and  crucible  to  a  beaker.  Add  .-><>  mils 
of  distilled  water  and  50  mils  of  half-normal  sulphuric  acid  \'.S..  cover  the 
beaker  with  a  watch  glass  and  boil  the  contents  for  thirty  minutes.  Then  filter 
the  solution  and  wash  the  residue  with  hot  distilled  water  until  the  washings 
cease  to  redden  blue  litmus  paper.  Now  determine  the  residual  acid  in  the 
cooled  filtrate  by  titration  with  half-normal  potassium  hydroxide  V.S.,  using 
methyl  orange  T.S.  as  indicator.  The  difference  between  the  number  of  mils  of 
half-normal  sulphuric  acid  V.S.  added  and  the  number  of  mils  of  half-normal 
potassium  hydroxide  V.S.  used,  multiplied  by  the  respective  equivalent  of  the 
salt  (see  page  1530)  represents  the  amount  of  salt  present  in  the  amount,  taken. 

*  Take  0.4  Gm.  of  solution  of  zinc  chloride  if  assayed  by  this  method, 
t  Take  0.7  Gm.  of  strontium  bromide  or  strontium  iodide. 
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7.   Determination  of  Ash  or  Non=volatile  Matter 

Chemicals. — Weigh  accurately  from  1  to  2  Gm.  of  the  chemical  or  the  amount 
directed  in  the  text,  and  place  it  in  a  tared  platinum  or  porcelain  crucible. 
Ignite  it,  at  first  very  gently,  and  then  gradually  raise  the  temperature  until  the 
carbon,  if  formed,  is  completely  burned  off.  Conduct  the  ignition  in  a  place  pro- 
tected from  air  currents  and  use  as  low  a  temperature  as  possible  to  effect  the 
combustion  of  the  carbon.  When  the  carbon  has  completely  disappeared,  trans- 
fer the  crucible  while  still  hot  to  a  desiccator  and  weigh  it  when  cold.  In  the 
case  of  substances  which  increase  in  volume  on  ignition,  or  where  it  is  very 
difficult  to  burn  off  the  carbon,  the  determination  is  facilitated  by  using  a 
platinum  dish  of  suitable  size,  or  by  igniting  the  weighed  quantity  of  the  sub- 
stance, in  the  manner  described  above,  in  several  separate  portions. 

To  test  for  non-volatile  matter  in  volatile  inorganic  chemicals  proceed  as 
directed  above,  using  as  low  a  temperature  as  possible. 

Vegetable  Drugs. — Incinerate  2  Gm.  of  the  ground  drug  until  fre.e  from  car- 
bon and  of  constant  weight,  using  a  tared  crucible  and  the  lowest  temperature 
possible,  then  determine  the  weight  of  the  ash.  If  a  carbon-free  ash  cannot  be 
obtained  in  this  way,  exhaust  the  charred  mass  with  distilled  water,  collect  the 
insoluble  residue  on  a  filter  paper  of  known  ash  content,  incinerate  the  residue 
and  filter  paper  until  the  ash  is  white  or  nearly  so,  then  add  the  filtrate,  evapo- 
rate it  to  dryness  and  heat  the  whole  to  a  low  redness.  Finally  determine  the 
weight  of  the  ash,  deducting  the  weight  of  the  ash  from  the  filter. 

8.   Iodine  Absorption  Value 

The  iodine  value  or  number  of  a  fat  or  oil  indicates  the  proportion  of  iodine 
absorbed  under  specified  conditions.  It  is  determined  as  follows:  Introduce 
about  0.8  Gm.  of  a  solid  fat  or  about  0.3  Gm.*  of  an  oil,  accurately  weighed,  into 
a  glass-stoppered  bottle  of  250  mils  capacity,  dissolve  it  in  10  mils  of  chloro- 
form, add  25  mils  of  iodo-bromide  T.S.,  accurately  measured  from  a  burette  or 
pipette,  stopper  the  bottle  securely,  and  allow  the  mixture  to  stand  for  half  an 
hour  f  in  a  cool  place  protected  from  light.  After  this  time  it  must  still  retain 
a  brown  color:  if  the  color  is  not  brown  a  new  test  should  be  started,  using  a 
smaller  quantity  of  the  fat  or  oil.  Then  add  in  the  order  named  30  mils  of 
potassium  iodide  T.S.,  100  mils  of  distilled  water,  and  tenth-normal  sodium 
thiosulphate  V.S.  in  small,  successive  portions,  shaking  thoroughly  after  each 
addition,  until  the  color  of  the  mixture  becomes  quite  pale.  Then  add  a  few 
drops  of  starch  T.S.  and  continue  the  addition  of  tenth-normal  sodium  thiosul- 
phate V.S.  until  the  blue  color  is  discharged.  While  this  test  is  being  carried 
out,  make  a  blank  test  by  mixing  exactly  the  same  quantities  of  iodo-bromide 
T.S.  and  chloroform  and  titrating  the  free  iodine  with  tenth-normal  sodium 
thiosulphate  V.S.  as  directed  above.  The  difference  in  the  number  of  mils  of 
tenthnormal  sodium  thiosulphate  V.S.  consumed  by  the  blank  test  and  the  actual 
test,  multiplied  by  1.269  and  divided  by  the  weight  of  the  fat  or  oil  taken,  gives 

9.   Saponification  Value 

The  saponification  value  of  a  fat  or  oil  is  the  quantity  of  potassium  hydroxide 
(expressed  in  milligrammes)  consumed  in  saponifying  1  Gm.  of  the  fat  or  oil. 
It  is  determined  as  follow-:  Weigh  accurately,  in  a  flask  of  200  to  250  mils 
capacity.  1.5  to  2  Gm.  of  the  filtered  fat  or  oil  and  add  to  it  25  mils  of  alcoholic 
potassium  hydroxide,  accurately  measured  from  a  burette  or  pipette.  Insert 
into  the  neck  of  the  flask,  by  means  of  a  perforated  stopper,  a  glass  tube  from 
70  to  SO  cm.  in  length  and  from  5  to  S  mm.  in  diameter  and  heat  the  flask 
on  a  water  batli  for  half  an  hour,  frequently  imparting  a  rotatory  motion  to 
the  contents.  Then  add  1  mil  of  phcnolphthalein  T.S.  and  titrate  the  excess  of 
potassium  hydroxide  with  half  normal  hydrochloric  acid  V.S.  Make  a  blank 
test  at  the  same  time,  using  exactly  the  same  amount  of  alcoholic  potassium 
hydroxide  V.S.  Tin'  difference  in  the  number  of  mils  of  half-normal  hydro- 
chloric acid  V.S.  consumed  in  the  actual  test  and  the  blank,  multiplied  by  28.056 
and  divided  by  the  weight  of  the  fat  or  oil  taken,  gives  the  saponification  value. 

•0.18  to  n.|s  (;,„.  for  lini 1  oil.  11. IS  to  (1.2  Cm.  for  cod  liver  oil,  and  0.8  to 

1 ,0  I ;m.  for  oil  of  theobroma. 
t  One  hour  is  required  for  castor  oil  and  linseed  oil. 
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10.   Acid  Number  for  Resins 

The  acid  number  of  a  resinous  substance  is  the  quantity  of  potassium  hy- 
droxide (expressed  in  milligrammes)  required  to  neutralize  1  Gm.  of  the 
resinous  substance.  Dissolve  in  alcohol  about  2  Gm.  of  the  resinous  BUbstance 
to  be  tested,  accurately  weighed,  add  a  few  drops  of  phenolphthalein  T.S.  and 
titrate  with  half-normal  potassium  hydroxide  V.S.  The  Dumber  of  mils  of 
half-normal  potassium  hydroxide  V.S.  required  for  neutralization,  when  multi- 
plied by  28.055  and  the  product  divided  by  the  weight  taken,  gives  the  acid 
number  of  the  resin.  The  reaction  is  often  more  distinct  if  an  excess  of  half- 
normal  potassium  hydroxide  V.S.  is  used  and  the  solution  titrated  back  with 
half-normal  acid  V.S. 

ii.   Determination   of  Crude   Fiber 

Exhaust  a  weighed  quantity  of  the  ground  material,  representing  about  2  Gm. 
of  the  drug,  with  ether  or  use  the  residue  from  the  determination  of  the  vola- 
tile extract  soluble  in  ether  (see  below).  Add  200  mils  of  boiling  sulphuric 
acid  solution,  adjusted  to  exactly  1.25  per  cent,  by  titration,  to  the  ether- 
exhausted  drug,  in  a  500  mil  flask  and  connect  the  flask  with  a  reflux  condenser, 
the  tube  of  which  passes  only  a  short  distance  below  the  rubber  stopper,  into 
the  flask.  Heat  the  mixture  to  boiling  and  continue  the  boiling  during  thirty 
minutes.  Then  filter  the  mixture  through  asbestos  or  glass  wool  and  wash 
the  residue  on  the  filter  with  boiling  distilled  water  until  the  washings  are  no 
longer  acid.  Rinse  the  residue  back  into  the  flask  with  200  mils  of  boiling 
sodium  hydroxide  solution,  adjusted  to  exactly  1.25  per  cent,  by  titration,  and 
free  from  sodium  carbonate.  Again  heat  the  mixture  to  boiling  and  continue 
the  boiling  during  thirty  minutes  under  the  rellux  condenser  as  described  under 
the  treatment  with  acid,  then  rapidly  filter  through  a  tared  filter,  wash  the 
residue  with  boiling  distilled  water  until  the  washings  are  neutral,  dry  it  at 
110°  C.  until  of  constant  weight  and  note  the  weight.  Now  completely  inciner- 
ate the  dried  residue  and  weigh  the  ash;  the  loss  of  weight  is  considered  to  be 
the  crude  fiber. 

12.  Determination  of  Volatile  Extractive,  Soluble  in  Ether 

Extract  completely  2  Gm.  of  the  thoroughly  dried  and  ground  drug  by  sub- 
jecting it,  during  twenty  hours,  to  the  action  of  dehydrated  ether  in  a  continuous 
extraction  apparatus.  Transfer  the  ethereal  solution  to  a  tared-porcelain  dish 
and  allow  it  to  evaporate  spontaneously.  Then  dry  it  in  a  desiccator  over  sul- 
phuric acid  during  eighteen  hours  and  weigh  the  total  ether  extract.  Now  heat 
the  extract  gradually  up  to  110°  C.  until  the  weight  becomes  constant;  the  loss 
in  weight  during  the  heating  represents  the  volatile  portion  of  the  extract. 

13.   Determination  of  Nonvolatile  Extractive,  Soluble  in   Ether 

Proceed  as  directed  under  Determination  of  Volatile  Extractive,  Soluble  in 
Ether  (see  above).  The  weight  of  the  extract  after  drying  in  a  desiccator  and 
then  at  110°  C.  until  of  constant  weight  represents  the  non-volatile  portion  of 
the  extract. 

14.   Determination  of  Alcohol  in  Official  Preparations 

Place  25  mils  of  the  preparation,  measured  at  any  definite  temperature 
between  15°  and  30°  C.,  in  a  distilling  flask  of  about  200  mils  capacity,  pro- 
vided with  a  high  side  tube  connected  with  a  suitable  condenser;  add  50  mils 
of  distilled  water,  distil  into  a  50  mil  graduated  flask,  at  such  a  rate  that. 
about  48  mils  of  distillate  will  be  received  in  a  half  hour;  if  volatile  products 
other  than  alcohol  are  known  to  be  absent,  bring  to  the  original  temperature 
and  dilute  with  water  of  the  same  temperature  to  50  mils. 

Determine  the  specific  gravity  of  the  distillate  at  any  definite  temperature 
between   15°  and  30°  C.  by  means  of  a  pyenometer  and    find   the   per  cent,   of 
absolute    alcohol    by    volume    by    reference    to    the    aleoholoiitct  rie    table 
page  1056),  and  multiply  by  the  dilution  factor  to  find  the  per  cent,  of  alcohol 
in  the  original  preparation. 

If  the  preparation  is  suspected  to  contain  less  than  25  per  cent,  of  alcohol. 
50  mils  should  be  taken  for  analysis;   if  it  is  suspected  to  contain  over  50  per 
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cent,  of  alcohol,  12.5  mils  should  be  taken  for  analysis.  In  either  case,  the 
volume  of  the  distillate  should  be  made  up  as  usual  to  50  mils. 

If  the  preparation  contains  iodine,  combine  it  with  zinc  dust.  (Sodium 
thiosulphate  may  be  used  instead  of  zinc  dust,  in  which  case  several  drops  of 
sodium  hydroxide  T.S.  should  be  added  to  prevent  sulphur  from  distilling  over). 

If  volatile  acids  are  present,  neutralize  with  sodium  hydroxide  T.S.;  if 
volatile  bases  are  present,  neutralize  first  with  dilute  sulphuric  acid ;  if  both 
volatile  acids  and  volatile  bases  are  present,  neutralize  first  with  dilute  sul- 
phuric acid  and  distil  about  50  mils,  neutralize  this  distillate  with  sodium 
hydroxide  T.S.,  and  distil  once  more  to  obtain  in  the  usual  manner  50  mils. 

If  acetone,  camphor,  chloroform,  ether,  glycerin  (30  per  cent,  or  over), 
volatile  oils  or  other  volatile  products  are  known  or  suspected  to  be  present, 
transfer  the  first  distillate  to  a  separatory  funnel  and  saturate  it  with  sodium 
chloride,  add  15  mils  of  petroleum  benzin  (lioiling  point  40°-50°C.)  and  shake 
the  mixture  for  one  or  two  minutes.  After  the  liquids  have  completely  sepa- 
rated, draw  off  the  lower  alcoholic  salt  solution,  with  a  second  separator,  and 
repeat  the  extraction  with  15  mils  of  petroleum  benzin;  draw  off  the  lower 
alcoholic  salt  solution  into  a  distilling  flask  of  about  200  mils  capacity,  wash 
the  combined  petroleum  benzin  solutions  with  about  25  mils  of  saturated  sodium 
chloride  solution  and  add  the  washings  to  the  distilling  flask.  Distil  into  a 
50  mil  graduated  flask  at  such  a  rate  that  about  45  to  48  mils  of  distillate  are 
received  within  a  half  hour.  Bring  to  the  original  temperature,  dilute  with 
water  of  the  same  temperature  to  50  mils,  and  determine  the  specific  gravity 
and  alcoholic  per  cent,  as  directed  above. 

Alcoholic  Content  in  Preparations 

The  figures  given  in  the  following  table  represent  the  average  alcoholic  con- 
tent. It  is  impracticable  to  require  an  exact  standard  in  alcoholic  liquids  made 
from  drugs  which  contain  varying  proportions  of  moisture  and  extractive,  and 
there  is  unavoidable  loss  of  alcohol  through  evaporation  during  the  manufacture 
and  storage  of  preparations.  In  addition  to  this,  allowance  must  be  made  in 
distillation  for  some  loss  incidental  to  the  process,  hence  a  tolerance  of  ten 
per  cent,  more  or  ten  per  cent,  less  than  the  figures  given  in  the  following  table 
is  permitted. 

Per  Cent,  by  Volume  of  Absolute  Alcoiiol 

Acidum  Sulphuricum  Aromaticum.  .  85  Tinctura  Belladonna;  Foliorum 47 

Elixir  Aromaticum   22  Tinctura  Benzoini    83 

Elixir  Glycyrrhiza    22  Tinctura  Benzoini  Composita 80 

l.inimentum    Belladonnas    65  Tinctura  Calumbae    55 

Linimentum  Chloroformi   47  Tinctura  Cannabis    90 

Einimentum   Saponis 66  Tinctura  Cantharidis    90 

Mistura   Glycyrrhiza   Composita...  8  Tinctura  Capsici  ...  . SS 

Spiritus  Athens    66  Tinctura  Cardamomi    4(5 

Spiritus  yEtheris   Nitrosi    02  Tinctura  Cardamomi  Composita  ..  .  46 

Spiritus   Ammoniac  Aromaticus.  ...  08  Tinctura   Cinehomr (13 

Spiritus    Amygdalae   Amarae    70  Tinctura  Cinchona'   Composita    ....  04 

Spiritus   Anisi    86  Tinctura  Cinnamomi   63 

Spiritus  Aurantii   Compositus    ....  69  Tinctura  Colchici    Seminis    66 

Spiritus  ('amphorae    00  Tinctura  Digitalis    70 

Spiritus  Chloroformi  89  Tinctura  Kerri  Chloridi   63 

Spiritus  Cinnamomi    85  Tinctura  Cambir  Composita 47 

Spiritus  Glyeerylis  Nltratis  "'4  Tinctura  Gelsemii    62 

Spiritus  Juniper]    90  Tinctura  Centianac  Composita 46 

Spiritus  Juniperi  Compositus 66  Tinctura  Guaiaci   80 

Spiritus    Lavandula'    90  Tinctura  Cuaiaci     Ammoniata    ....  60 

Spiritus    Mentha    Piperita 85  Tinctura    Hydrastis    01 

Spiritus    Mentha   Viridis    85  Tinctura    llvoscvami    47 

Tinctura    Aconiti 66  Tinctura   lodi    83 

Tinctura    Aloea    47  Tinctura   Kino    47 

Tinctura  Arnicrr   40  Tinctura    Lactucarii     46 

Tinctura   Asafrrtid;r   81  Tinctura  Lavandula'  Composita...  70 

Tinctura  Aurnntii    Amari    55  Tinctura  I.imonis    Corticis    83 

Tinctura  Aurantii   Ihilcis    83  Tinctura  Eobeliae    40 
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Tinctura  Moschi  48    Tinctura  Ilhei  Aromatica   40 

Tinctura  Myrrhae  87    Tinctura  Sanguinaria; TjG 

Tinctura  iS'ucis  Vomica; 71    Tinctura  Scilhe 69 

Tinctura  Opii    40    Tinctura  Stramonii   45 

Tinctura  Opii  Camphorata   40    Tinctura  Strophanti^    U2 

Tinctura  Opii  Deodorati 19    Tinctura  Tolutana    85 

Tinctura  Physostigmatis    9U    Tinctura  Valeriana   69 

Tinctura  Pyrethri    90    Tinctura  Valeriana  Ainmoniata  .. .  04 

Tinctura  Quassia;   31    Tinctura  Veratri   Yiridis 91 

Tinctura  Rhei   40    Tinctura  Zingiberis   90 


15.  Proximate  Assays 

Genebal  Directions  fob  Alkaloidal  Assays 

Nearly  all  alkaloids  are  practically  insoluble  in  water,  but  they  are  more  or 
less  soluble  in  alcohol,  chloroform,  ether,  amyl  alcohol,  benzene,  petroleum  benzin, 
or  mixtures  of  several  of  these.  The  salts  of  the  alkaloids,  however,  are  mostly 
soluble  in  water,  but  practically  insoluble  in  nearly  all  of  the  above  mentioned 
solvents.  The  process  of  assay  by  immiscible  solvents,  which  is  generally  known 
as  the  "  shaking  out "  process,  is  based  on  this  property  of  alkaloids,  and  it  is 
carried  out  by  treating  the  drug  or  a  concentrated  liquid  extract  with  a  solvent 
immiscible  with  water,  in  the  presence  of  an  excess  of  alkali,  which  liberates  the 
alkaloid.  The  free  alkaloid  is  dissolved  by  the  immiscible  solvent,  which  is  then 
transferred  to  a  separator  and  shaken  with  an  excess  of  acid  diluted  with  water. 

When  a  drug  to  be  assayed  is  directed  to  be  made  from  a  powder  of  a  certain 
degree  of  fineness  it  is  understood  to  mean  that  it  must  not  be  coarser  than 
the  size  directed ;  a  finer  powder  may,  however,  be  used. 

If  the  immiscible  solvent  is  specifically  heavier  than  water  (e.g.,  chloroform 
or  a  mixture  of  more  than  one  volume  of  chloroform  to  one  volume  of  ether) 
it  will  separate  in  the  bottom  of  the  separator.  It  is  then  drawn  off  into 
another  separator  and  shaken  with  successive  portions  of  weak  acid  until  the 
alkaloid  is  all  removed. 

If  the  immiscible  solvent  is  specifically  lighter  than  water  (e.g.,  ether,  or  a 
mixture  of  more  than  two  volumes  of  ether  with  one  volume  of  chloroform)  it 
will,  on  separation,  form  the  upper  liquid.  The  lower  acid  liquid  is  then  drawn 
off  and  preserved,  and  the  residual  hnmiscible  solvent  shaken  with  successive 
portions  of  weak  acid  until  wholly  free  from  alkaloid. 

The  volume  and  strength  of  the  acid  to  be  used  is  left  to  the  discretion  of 
the  operator.  It  is  best,  however,  to  keep  the  total  volume  as  small  as  possible. 
For  the  first  extraction,  it  is  advisable  to  use  10  mils  of  half-normal  acid  \'.S. 
or  sufficient  to  render  the  mixture  distinctly  acid;  for  the  second  extraction, 
use  5  mils  of  half-normal  acid  V.S.  and  5  mils  of  distilled  water.  Repeat 
the  extraction  with  the  same  proportion  of  acid  and  distilled  water.  In  all 
assays,  the  extraction  should  be  continued  until  0.5  mil  of  the  arid  washings 
shows  only  a  very  faint  cloudiness  on  the  addition  of  a  drop  of  mercuric- 
potassium  iodide  T.S.,  or,  in  the  case  of  caffeine  and  colchicine,  on  the  addition 
of  a  drop  of  iodine  T.S. 

The  united  acid  solutions  containing  the  alkaloid  in  the  form  of  a  salt  are 
shaken  thoroughly  with  ether  and  allowed  to  stand  at  least  fifteen  minutes  for 
complete  separation.  The  acid  solution  is  then  drawn  off  into  a  second  sepa- 
rator, the  ether  washed  with  a  little  water  and  this  wash  water  added  to  the 
acid  solution.  The  acid  solution  is  then  made  alkaline,  in  most  eases  with 
ammonia  water,  and  shaken  out  with  several  successive  portions  of  the  appro- 
priate immiscible  solvent.  The  volume  of  the  latter  to  be  used  in  each  operation 
is  not  less  than  half  that  of  the  acid  solution,  and  the  operation  niu-t  be 
repeated  as  Long  as  any  alkaloid  is  extracted  by  the  Immiscible  solvent.  To 
test  this,  evaporate  1  mil  of  the  last  extraction  and  dissolve  the  residue  in  a 
few  drops  of  diluted  hydrochloric  acid;  the  resulting  solution  should  show- 
not  more  than  a  very  faint  cloudiness  on  the  addition  of  a  drop  of  mercuric- 
potassium  iodide  T.S.,  or,  in  the  ease  of  caffeine  and  colchicine,  on  the  addition 
of  a  drop  of  iodine  T.S.  The  number  of  extractions  required  depends  largely 
on   the   character    of   the   alkaloid.      With    most   alkaloids    it   is   advisable    to 
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"  shake  out "  three  or  four  times  before  testing.  Physostigmine  and  pilocarpine 
require  about  twice  as  many  extractions  as  most  other  alkaloids. 

After  having  drawn  off  from  a  separator  any  liquid  containing  an  alkaloid, 
a  fresh  portion  of  the  solvent  should  be  immediately  added  to  the  contents  of 
the  separator,  and,  before  shaking,  about  1  mil  of  this  should  be  drawn  off  to 
wash  out  the  stem  of  the  separator.  In  the  case  of  volatile  solvents,  the  outside 
of  the  stem  of  the  separator  should  also  be  washed  by  dipping  it  in  the  portion 
of  the  fresh  solvent  to  be  used  for  the  next  shaking  out  operation.  Before 
evaporation  the  final  ether  or  chloroform  solution  should  be  filtered  through 
a  dry  filter,  or  preferably  through  a  pledget  of  purified  cotton.  When  filtering 
volatile  solvents  containing  alkaloids  through  a  paper  filter,  the  upper  edge 
of  the  filter  should  not  reach  the  top  of  the  funnel  and  the  filter  should  be 
kept  constantly  full  of  the  liquid  until  all  has  been  added,  then  covered  until 
the  last  of  the  liquid  has  passed  through.  Finally  the  filter  should  be  washed 
thoroughly  by  applying  portions  of  tbe  volatile  solvent  to  the  top  and  carefully 
washing  the  outside  of  the  funnel  stem.  Immiscible  solvents  heavier  than  water 
may  be  conveniently  filtered  by  packing  the  stem  of  the  separator  below  the 
stop-cock  with  purified  cotton  before  drawing  off  the  solvent.  The  alkaloidal 
solution  is  finally  evaporated  cautiously  to  expel  the  solvent,  and  tbe  residue 
either  dried  to  constant  weight  and  weighed,  or  more  commonly  titrated  with 
volumetric  acid. 

When  using  aliquot  parts,  the  solvent  and  the  aliquot  part  should  be  measured 
at  the  same  temperature.  When  pouring  volatile  liquids,  the  lower  the  tem- 
perature at  which  the  operation  can  be  conducted,  the  less  the  danger  of  loss 
from  evaporation. 

The  shaking  or  rotation  with  an  immiscible  solvent  should  ordinarily  be 
continued  about  one  minute.  Long  or  violent  agitation  should  be  avoided  as 
emulsions  are  apt  to  form.  Should  a  partial  emulsion  form  it  may  be  broken 
up  by  drawing  off  the  clear  portion,  introducing  a  tuft  of  cotrton  and  with  a 
glass  rod  moving  the  cotton  about  in  the  emulsion  next  to  the  surface  of  the 
separator.  Should  the  emulsion  prove  persistent,  draw  off  the  emulsified 
portion  and  evaporate  the  volatile  solvent.  The  resulting  residue,  if  alkaline, 
should  be  washed  with  each  successive  portion  of  the  solvent  used  in  extracting 
the  original  solution.     If  acid,  it  should  be  washed  with  acidulated  water. 

Emulsions  are  less  apt  to  form  in  strongly  acid  or  alkaline  solutions  than 
in  those  which  are  neutral  or  slightly  acid  or  alkaline.  Emulsification  is  some- 
times prevented  by  increasing  the  volume  of  the  aqueous  or  of  the  immiscible  sol- 
vent. Chloroform  or  ether  solutions  of  drugs  rich  in  fat  form  very  troublesome 
emulsions.  In  such  cases  it  is  advisable  to  add  about  10  mils  of  normal  sul- 
phuric acid  V.S.,  and  evaporate  the  volatile  solvent,  stirring  with  a  rubber- 
tipped  glass  rod.  When  the  resinous  and  fatty  matter  has  been  agglutinated, 
cool  the  acid  solution  and  filter  it  through  a  small  wotted  filter  into  a  sepa- 
rator. Redissolve  the  residue  in  15  mils  of  ether,  add  5  mils  of  tenth-normal 
acid  V.S.,  evaporate  the  ether  as  before,  with  continued  stirring,  and  pour 
the  acid  solution  through  the  filter  into  the  separator.  Repeat  the  extraction 
of  the  fatty  residue  with  dilute  acid  two  or  three  times  and  finally  wash  the 
filter  free  from  alkaloids.  Then  make  the  solution  in  the  separator  alkaline, 
and  "  shake  out"  with  the  immiscible  solvents  in  the  usual  manner. 

The  stems  of  separators  and  funnels  and  the  lips  of  flasks,  separators  and 
graduates,  from  which  volatile  solvents  containing  alkaloids  have  been  poured  or 
drawn  off,  should  be  carefully  washed  to  prevent  loss  and  to  remove  any  of  the 
alkaloids  left  by  evaporation,  and  the  washings  should  he  added  to  the  solvent. 

An   alkaloidal   residue  to   be  determined   volumet  rieally  should  be  softened  by 

the  addition  of  about  1   mil  of  neutral  alcohol  or  ether,  the  required  amount 

of  standard  arid  added,  and  the  mixture  gently  warmed  to  insure  the  complete 
solution  of  the  alkaloid.  Finally  add  a  sufficient  quantity  of  distilled  water 
to  make  the  volume  of  the  liquid  for  titration  measure  about  26  mils.  When 
the  residue  i-  to  be  Weighed,  if  the  final  solvent  has  been  chloroform,  the  last 
traces    of    that    solvent    should    be    removed    by    the  addition    of  a    little   ether   or 

alcohol  followed  by  evaporation;  care  being  taken  to  avoid  loss  by  decrepitation, 
especially  when  evaporating  a  chloroformic  solution  of  mix  vomica  or  of  cin- 
chona alkaloids.  This  may  usually  be  prevented  by  the  addition  of  a  little 
alcohol    after    tb,.   solution    has   been   reduced    to   a   volume   of  one  or   two  mils. 

If  preferred,  methyl  rod  T.S.  m:iv  be  used  in  place  of  cochinoal  T.S.  for 
alkaloidal    titration,    in    which    case    the    volumetric    solution    should    have    been 
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standardized  by  the  use  of  methyl  red  T.S.  If  this  has  not  been  done  a  blank 
titration  should  be  made  to  determine  the  factor  for  the  tenth-normal  sulphuric 
acid  V.S.,  using  methyl  red  T.S.  as  the  indicator. 

16.  Melting  Points  (see  page  130) 

17.  Boiling  Points  (see  page  148) 
18.   Congealing  Points  (see  page  133) 

19.  Solubilities  (see  page  214) 
20.  Gasometric  Estimations 

In  certain  cases  the  Pharmacopoeia  directs  the  strength  of  a  product  or  chemi- 
cal substance  to  be  determined  by  the  volume  of  gas  (nitrogen  dioxide)  given 
off  during  a  definite  reaction.  This  volume  is  to  be  determined  by  the  Ufle  of 
the  nitrometer  in  the  following  manner: 

Arrange  a  nitrometer  consisting  of  a  measuring  tube  (graduated  into  one- 
tenth  milliliter  divisions  and  having  a  capacity  of  at  least  50  mils)  con- 
nected by  stout  rubber  tubing  with  an  open  equilibrium  tube  (both  tubes, 
preferably,  provided  with  a  globular  expansion  near  the  lower  end)  in  such  a 
manner,  by  suitable  clamps  attached  to  a  stand,  that  either  tube  may  be  readily 
and  quickly  clamped  at  a  higher  or  lower  level.  The  stop-cock  of  the  measuring 
tube  having  been  opened,  and  the  open  equilibrium  tube  having  been  raised 
to  a  higher  level,  pour  into  the  latter  a  saturated  aqueous  solution  of  sodium 
chloride,  until  the  measuring  tube,  including  the  bore  of  the  stop-cock,  is  com- 
pletely filled.  Then  close  the  latter  and  adjust  the  equilibrium  tube  at  a  low 
level.  Having  ascertained  that  the  stop-cock  is  closed  and  is  air-tiglit,  and 
having,  if  necessary,  wiped  out  the  graduated  tube  of  the  nitrometer,  introduce 
into  it  the  prescribed  quantity  of  the  liquid  to  be  tested,  and  allow  this  to  How 
slowly  into  the  measuring  tube,  being  careful  not  to  admit  any  air.  Follow 
it  by  the  prescribed  quantities  of  the  several  reagents  (potassium  iodide  TJS. 
and  normal  sulphuric  acid  V.S.).  When  the  reaction  (which  takes  place  at 
once)  moderates,  remove  the  measuring  tube  from  its  clamp,  and,  being  careful 
to  hold  it  constantly  so  that  the  liquid  contained  in  it  stands  at  a  higher 
level  than  that  in  the  equilibrium  tube,  shake  its  contents,  without  permitting 
any  gas  to  pass  into  the  open  tube.  When  the  reaction  has  completely  ceased 
and  the  volume  of  gas  has  become  constant,  which  usually  requires  from  thirty 
to  sixty  minutes,  restore  the  tube  to  its  fastening,  and  allow  the  apparatus 
and  contents  to  acquire  the  ordinary  temperature  of  the  room,  which  is  assumed 
to  be  at  or  about  25°  C.  Then  adjust  the  two  tubes  so  that  the  liquid  columns 
are  at  exactly  the  same  level,  and  read  of!  the  volume  of  gas  in  the  measuring 
tube.  Multiply  this  figure  by  the  weight  of  the  liquid  being  assayed  which  is 
the  equivalent  of  1  mil  of  nitrogen  dioxide  (see  page  1550).  The  result  will  be 
the  weight  of  the  absolute  substance  (ethyl,  amyl,  or  sodium  nitrite)  contained 
in  the  quantity  taken  for  the  assay. 

For  pharmacopceial  purposes  the  determination  will  be  sufficiently  exact  if 
the  evolved  gas  be  measured  within  3  degrees  above  or  below  25°  C. 

Since  temperature  and  barometric  pressure  affect  the  volume  of  the  iras,  the 
following  correction  factors  must  be  used  to  obtain  exact  results  when  the  tem- 
perature and  pressure  are  not  nearly  normal.  The  barometer  correction  is 
important  at  any  locality  more  than  250  meters  above  sea-level: 

Factors  for  Temperature  Corrections 

(Normal  Temperature,  25°  C.) 


Temperature 

Factor 

Temperature 

Factor 

Temperature 

Factor 

15°  C. 

1.035 

22°  C. 

1.010 

29°  C. 

0.9S7 

16°  C. 

1.031 

23°  C. 

1.007 

30°  C. 

0.983 

17°  C. 

1.028 

24°  C. 

1.003 

31°  C. 

0.9S0 

18°  G 

1.024 

25°  C. 

1.000 

32°  C. 

<).'J77 

19°  C. 

1.021 

26°  C. 

0.997 

33°  C. 

0.97  t 

20°  C. 

1.017 

27°  C. 

0.993 

34°  C. 

0.971 

21°  C. 

1.014 

28°  C. 

0.990 

35°  C. 

0.9G8 
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Example:  Assuming  that  the  volume  of  gas  read  off  was  44.5  mils  at  32°  C, 
and  it  is  desired  to  ascertain  the  corresponding  volume  at  25°  C,  barometric 
pressure  not  being  taken  into  consideration,  then  the  44.5  mils  must  be  reduced 
in  the  proportion  of  1  to  0.977  (see  temperature  correction  factors  above),  or 
44.5  must  be  multiplied  by  0.977.  The  result  will  be  43.48  (more  exactly 
43.4765)  mils  as  the  equivalent  volume  of  gas  at  25°  C. 


Factors  fob  Correction  for  Barometric  Pressure! 

(Normal  Barometer,  760  mm.) 


Barometer  Reading 

Barometer  Reading 

Millimeters 

Inches 

Factor 

Millimeters 

Inches 

Factor 

790 

31.10 

1.039 

660 

25.98 

0.868 

780 

30.71 

1.026 

650 

25.59 

0.855 

770 

30.31 

1.013 

640 

25.20 

0.842 

760 

29.92 

1.000 

630 

24.80 

0.829 

750 

29.53 

0.987 

620 

24.41 

0.816 

740 

29.13 

0.974 

610 

24.02 

0.803 

730 

28.74 

0.961 

600 

23.62 

0.789 

720 

28.35 

0.947 

590 

23.23 

0.776 

710 

27.95 

0.934 

580 

22.83 

0.763 

700 

27.56 

0.921 

570 

22.44 

0.750 

690 

27.17 

0.908 

560 

22.05 

0.737 

680 

26.77 

0.895 

550 

21.65 

0.724 

670 

26.38 

0.882 

540 

21.26 

0.711 

Example:  Assuming  that  the  volume  of  gas  read  ofT  was  43.48  mils  at  590 
mm.  barometric  pressure,  and  it  is  desired  to  ascertain  the  corresponding  volume 
at  normal  barometric  pressure  (760  mm.),  temperature  not  being  taken  into 
consideration,  then  the  43.48  mils  must  be  reduced  in  the  proportion  of  1  to 
0.776  (see  barometric  correction  factors  above),  or  43.48  must  be  multiplied  by 
0.776.  The  result  will  be  33.74  mils  as  the  equivalent  volume  of  gas  at  normal 
barometric  pressure. 


Estimation  of  Nitrogen  Dioxide 

at    0°  C.  and  760  mm.  =  1,      16  Gm. 

Gm. 


xm—  qo  m      i  t  •+„,.  f  at    0°  C.  and  760  mm.  =  1.3406 

>«0  =  30.01;   1  Liter  <     ,  oco  /-.        j  -nn  i  o^oi 

\  at  25    C.  and  i  60  mm.  =  1.2281 


One  Milliliter  of  Nitrogen  Dioxide  is  the  equivalent  of: 

At  0°C.  and  760  mm. 
Gramme. 

Nitrogen   Dioxide,  NO       =    30.01 0.0013406 

Amy]    Nitrite,   CsHnNC^  =  117.10 0.0052310 

Ethyl    Nitrite,   CsH«NOa  =    75.05 0.0033528 

Sodium  Nitrite,  NaNOa     =    69.01 0.0030828 


At  25°  C.  and  760  mm. 

Gramme 

0.0012281 
0.0047920 
0.00307127 

0.002  82  1 1 


21.  Optical  Rotation 

In  a  ray  of  ordinary  light  the  transverse  vibrations  take  place  indifferently  in 
any  plane  ahout  the  line  of  propagation.  When  these  waves  are  limited  to  a 
single  plane  they  are  termed  polarized  and  the  phenomenon  is  known  as 
polarization. 

Many  organic  substances  either  liquid  or  in  solution  in  suitable  solvents,  when 
examined  in  a  specially  constructed  optical  apparatus  called  a  polariscope.  are 
capable  of  rotating  the  plane  of  polarization  oi  a  ray  of  light  either  to  the  right 

or  to  the  left.  Such  Substances  are  termed  "optically  active,"  and  when  rotat- 
ing to  the   righl    are  designated   as  "dextrorotatory,"  and    when    rotating  to  the 

hft    as    "  l.ivorotatory."      Nnhstances    which    do    not    possess    this    property    of 

optical  rotation  are  termed  "optically  inactive."  Optical  activity  in  many  in- 
stances i-  Intimately  connected  with  the  chemical  constitution  of  a  substance, 
and  it  frequently  becomes  a  specific  property  and  its  determination  is  of  con- 

siderahle    value. 

Amonn;  the  substances  recognized  by  the  Plmrmacopreia,  there  are  several, 
particularly  certain  essential  or  volatile  oils  and  related  l>odies,  for  which  the 
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determination  of  the  angle  of  rotation  of  a  ray  of  polarized  light,  or,  in  some 
cases,  the  proof  of  their  optical  inactivity,  allords  the  most  simple  and  posi- 
tive evidence  of  their  identity  or  purity. 

The  instruments  used  for  this  purpose  vary  somewhat  in  their  construction 
and  are  classified  as  polarimeters  measuring  angular  rotation  and  sacchari- 
meters  measuring  percentage  of  sugar.  Those  which  are  most  generally  adapted 
for  the  examination  of  the  substances  mentioned  above  are  the  penumbral  or 
so-called  "  half-shadow  "  instruments  of  Laurent  and  of  Schmidt  and  Hunsch 
in  which  the  two  sides  of  the  field  of  vision  are  capable  of  becoming  unequally 
illuminated.  Polarimeters  permit  the  angle  of  rotation  to  be  read  off  in  de- 
grees or  fractions  of  a  degree  of  a  circle.  Saccharimeters,  set  to  measure  per- 
centage of  sucrose,  give  readings  in  terms  of  divisions  of  the  sugar  scale. 

These  determinations  are  best  made  in  a  dark  room,  and  by  means  of  mono- 
chromatic light,  the  latter  being  obtained  by  introducing  into  a  non-luminous 
name,  on  a  loop  of  platinum  wire,  a  small  bead  of  fused  sodium  chloride.  The 
light  thus  radiated  corresponds  with  the  line  D  of  the  solar  spectrum. 

The  following  factors  are  employed  for  converting  readings  of  a  saccharimeter 
into  readings  of  a  polarimeter. 

1  division  Laurent  sugar  scale  equals  0.21G70  angular  rotation  D. 

1  division  Schmidt  and  Hilnsch  sugar  scale  equals  0.346°  angular  rotation  D. 

Since  the  deviation  of  the  plane  of  polarization  either  to  the  right  or  to  the 
left  of  the  zero  point  is  directly  proportional  to  the  length  of  the  column  of 
liquid,  it  is  important  that  the  observations  should  be  made  with  tubes  of  a 
definite  length,  such  as  200,  100,  50,  or  25  mm.  The  selection  of  the  length  of 
the  tube  to  be  employed  is,  however,  usually  dependent  upon  the  depth  of  color 
of  the  liquid  and  the  magnitude  of  its  optical  rotation. 

The  rotatory  power  of  an  optically  active,  liquid  substance,  observed  with 
sodium  light,  and  referred  to  the  ideal  density  1,  and  in  a  tube  having  a  length 
of  1  decimeter  (100  mm.),  is  designated  as  its  specific  rotatory  power.  This  is 
usually  expressed  by  the  term  [a]D.  Since,  however,  not  only  the  density  of  an 
optically  active  liquid,  but  also  its  rotation,  is  influenced  by  the  temperature, 
the  specific  rotation  varies  with  the  latter.  In  stating  the  specific  rotation  it 
is,  therefore,  necessary  to  indicate  at  what  temperature  the  rotation  and  the 
density  of  the  liquid  have  been  determined.  But  for  the  same  temperature  the 
specific  rotation  of  a  pure,  optically  active  liquid  is  always  a  constant  number. 
The  temperature  used  in  the  text  of  this  Pharmacopoeia  is  25°  C,  except  when 
otherwise  indicated.  For  saccharimeters  the  temperature  is  fixed  at  20  C.  by 
international  agreement. 

For  calculating  the  specific  rotatory  power  of  an  optically  active  liquid  sub- 
stance, or  solution  of  an  optically  active  solid,  the  following  formulas  are  of 
general  application: 

I.  For  liquid  substances  [a]D  =   T      ,  ■ 


II.  For  solution  of  solids 


lOOOOXa 
LXpXd 

lOOOOXa 
LXc 


For  calculating  these  formulas  the  determination  of  the  following  factors  is 
necessary : 

a  =the  angle  of  rotation  of  the  liquid  or  solid  observed  with  sodium  light. 
L  =  the  length  of  the  tube  in  millimeters, 
d  =  the  density  of  the  active  liquid  or  solution. 

p  =  the  amount  of  active  substance  in  100  parts  by  weight  <>f  the  solution. 
c  =the  number  of  grammes  of  active  substance  in  100  mils  of  solution. 

22.   Refractive  Index 

When  a  ray  of  light  passes  from  one  transparent  substance  to  another,  it  is 
deflected,  except  when  it  enters  perpendicularly  to  the  surface  of  contact.  The 
direction  of  the  deviation  is  dependent  upon  the  difference  of  density  of  the  two 
substances;  the  extent  is  also  influenced  by  this  difference. 
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This  deviation  is  termed  refraction.  When  the  ray  passes  from  a  substance  of 
given  density  to  one  of  greater  density  (i.e.,  from  air  into  glass)  the  refraction 
is  towards  the  perpendicular  meeting  the  surface  at  the  point  of  contact;  when 
passing  from  a  substance  of  greater  density  to  one  of  less  (i.e.,  from  water  into 
air)  the  ray  deviates  from  the  perpendicular  at  the  point  of  contact. 

Quantitative  measurements  of  refraction  are  expressed  as  "  indices  of  refrac- 
tion," the  index  being  the  figure  obtained  by  dividing  the  sine  of  the  angle  that 
the  incident  ray  makes  with  the  perpendicular,  by  the  sine  of  the  angle  that 
the  refracted  ray  makes  with  the  same  perpendicular ;  that  is,  it  is  the  ratio 
between  these  sines.  Thus,  the  ratio  for  a  ray  of  light  passing  from  air  into 
water  at  standard  temperature  is  about  4:3  or,  expressing  it  decimally  and 
with  greater  exactness,  1.336.  This  is,  therefore,  the  index  of  refraction  of 
water.  The  determination  of  the  refractive  index  is  accomplished  by  means  of 
optical  instruments  known  generally  as  refractometers,  which  are  of  several 
types.  Some  of  these  give  figures  on  an  arbitrary  scale,  the  actual  refractive 
index  being  ascertained  by  consulting  a  table. 

As  the  exact  temperature  at  which  the  examination  is  made  is  of  great  im- 
portance, all  of  the  instruments  are  provided  with  attachments  for  circulating 
water  of  the  proper  temperature  about  the  prisms  or  about  the  vessel  contain- 
ing the  liquid  to  be  observed,  and  are  also  equipped  with  thermometers  for 
observing  the  temperature  very  closely. 

The  principal  instruments  in  use  are  as  follows: 

Pulfrich  Refractometer. — This  instrument  is  used  chiefly  for  purely  scien- 
tific investigations.  It  is  adapted  for  use  with  liquids  and  solids  of  all  de- 
grees of  refractive  power.  When  a  liquid  is  to  be  examined  it  is  placed  in  a 
small  cylindrical  glass  vessel  immediately  above  the  observation  prism.  When 
solids  are  to  be  examined  the  glass  cylinder  is  removed  and  the  solid  (previ- 
ously polished)  is  placed  in  direct  contact  with  the  observation  prism.  The 
reading  of  this  instrument  is  made  by  noting  a  boundary  line  between  a  light 
and  a  dark  field  in  its  position  witli  reference  to  a  graduated  scale  upon  which 
the  refractive  index  is  directly  expressed. 

The  Abbe  Refractometer. — This  is  an  instrument  of  wide  utility,  designed 
primarily  for  the  examination  of  liquids.  Only  a  few  drops  of  the  liquid  are 
required  for  an  observation.  This  is  spread  in  a  thin  film  between  the  two 
observation  prisms.  The  index  of  refraction  is  also  read  off  directly  upon  the 
scale  of  this  instrument,  in  which,  as  in  the  Pulfrich  Refractometer,  a  boundary 
line  between  a  light  and  a  dark  field  is  the  observation  line. 

The  Zeiss  Butyro=  Refractometer. — This  instrument  is  especially  designed 
for  the  examination  of  fixed  oils  and  fats.  It  is  not  applicable  to  aqueous  or 
alcoholic  liquids.  The  distinctive  line  for  observation  in  this  instrument  is  the 
border  line  of  total  reflection,  which  is  a  narrow  line  capable,  usually,  of  being 
accurately  read  to  within  a  tenth  of  a  unit  of  the  arbitrary  scale  used.  Some- 
times this  observation  line  is  accompanied  by  a  blue  or  a  red  fringe  or  haze 
which  interferes  with  the  accuracy  of  the  reading.  Should  a  close  reading  be 
impossible  on  this  account,  it  will  be  found  necessary  to  use  the  monochromatic 
sodium  tliime  for  the  observation   (see  under  optical  rotation). 

Zeiss  Immersion  Refractometer. — This  is  adapted  for  the  examination  of 
aqueous,  oily,  or  alcoholic  liquids.  The  distinctive  line  for  observation  is  as  de- 
scribed under  the  preceding  instrument,  the  border  line  nf  total  reflection,  which 

in  thifl  case  is  much  sharper  and  capable  of  being  much  more  accurately  read. 
For  making  observations  of  the  entire  range  of  Pharmacopoeia!  substances  the 
Abbe  instrument  is  the  one  generally  selected,  the  Pulfrich  instrument  not  being 
in  common  use  and  the  Zeiss  I'.utyro-  and  Immersion  Refractometers  not  cover- 
ing the  entire  range  necessary. 

23.   Biological  Assays 

Inasmuch  as  there  nro  several  drugs  more  or  less  extensively  used  in  the 
treatment  of  disease,  for  which  no  satisfactory  chemical  method  of  assay  has 
been  developed,  other  assays  have  been  introduced  in  which  these  drugs  are  ad- 
ministered t<>  animals  and  the  effects  noted.  From  the  results  obtained  from 
those  assays  the  strength  of  the  preparation  is  calculated,  and.  if  necessary, 
proper  corrections  are  made  so  that  the  preparation  shall  conform  to  the 
standard  which  lias  been  adopted.     The  official  drugs  to  which  these  methods  of 
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assay  have  been  applied  in  the  following  pages,  are  the  members  of  the  digi- 
talis group,  cannabis,  and  aconite,  and  the  suprarenal  gland. 

Brief  descriptions  of  the  more  commonly  accepted  methods  are  given  here  in 
order,  first,  to  direct  the  attention  of  manufacturers  to  them;  second,  to  ascer- 
tain the  points  of  weakness  which  may  exist  in  them;  and,  finally,  to  outline 
methods  and  establish  standards  which  those  interested  may  adopt  should  they 
desire  to  assay  their  products  and  have  them  conform  to  the  standards  proposed. 
All  preparations  thus  assayed  and  made  to  conform  to  these  standards  may  be 
labeled  "  Physiologically  Assayed  and  Standardized  According  to  the  U.  S.  P. 
IX." 

In  the  case  of  Cannabis  and  its  preparations,  the  biological  assay  standards 
are  compulsory. 

Cannabis 

The  assay  of  Cannabis  and  its  preparations  has  been  made  a  requirement  and 
is  based  upon  the  fact  that  this  drug  produces  certain  symptoms  of  muscular 
incoordination.  The  method  consists  of  ascertaining  the  dose  of  the  prepara- 
tion to  be  tested  which  will  produce  these  symptoms  of  incoordination  in  dogs 
and  then  adjusting  its  strength  by  comparison  with  a  standard  preparation. 

Dogs. — The  animals  differ  considerably  in  susceptibility  to  the  drug  and 
therefore  it  is  best  to  make  preliminary  tests  upon  several  dogs  with  average- 
Bized  doses  and  select  from  among  them  the  animals  which  react  easily  to  the 
drug.  As  a  rule,  fox  terriers  serve  very  well  for  the  purpose,  but  any  dog  may 
prove  satisfactory.  It  is  best  to  provide  at  least  two  dogs  for  each  assay,  but 
if  many  samples  are  to  be  examined  more  dogs  will  be  needed.  The  dogs  should 
be  at  least  one  year  old  and  in  normal  health  and  must  be  kept  under  the  best 
sanitary  conditions.  They  may  be  used  repeatedly  for  the  purpose  but  not  at 
shorter  intervals  than  three  days.  Each  series  of  tests  should  be  conducted 
by  the  same  person  who  should  be  perfectly  familiar  with  the  peculiarities  of 
each  animal  in  order  that  he  may  recognize  more  certainly  deviations  from  the 
normal.  While  the  tests  are  being  made  the  animals  should  be  kept  in  a  per- 
fectly quiet  room,  free  from  disturbance  and  separated  so  that  they  cannot  see 
each  other. 

Preparation  of  the  Drug. — The  drug  may  be  given  most  conveniently  in  the 
form  of  the  fluidextract  which  is  administered  in  gelatin  capsules,  or  the  extract 
made  into  soft  pills  may  be  used;  but  whichever  form  is  chosen  the  same 
should  be  used  for  both  the  standard  and  the  preparation  that  is  to  be  tested. 

Before  administration  the  animal  should  not  lie  fed  for  twenty-four  hours  in 
order  to  hasten  absorption.  The  head  of  the  animal  being  held,  its  mouth  is 
opened  and  the  capsule  or  pill  is  placed  upon  the  back  of  the  tongue.  Usually 
the  drug  is  easily  swallowed  when  given  in  this  way,  but  this  may  be  facili- 
tated by  giving  the  animal  a  small  amount  of  water  to  drink. 

Assay. — An  average  dose  of  the  known  or  standard  preparation  is  given  to 
one  of  the  dogs  and  a  like  dose  of  the  preparation  to  be  standardized  is  given 
the  second  dog.  After  one  hour  both  dogs  are  observed  very  carefully  for 
symptoms  of  muscular  incoordination.  The  incoordination  is  manifested  differ- 
ently in  different  animals,  but  in  small  doses  it  shows  itself  most  frequently  in 
slight  swaying,  when  the  animal  is  standing  quietly,  or  in  some  ataxia  when  it 
runs  about.  The  observation  should  be  made  frequently  during  the  second  hour 
following  the  administration  of  the  drug. 

The  results  obtained  from  the  first  test  should  be  confirmed  after  an  interval 
of  not  less  than  three  days  by  repeating  the  administration  but  reversing  the 
order,  that  is,  giving  the  known  strength  drug  to  the  dog  which  received  that 
of  unknown  strength  before  and  rice  versa. 

In  subsequent  tests  which  are  carried  out,  the  dose  of  the  preparation  of  un- 
known strength  is  modified  so  as  to  produce  similar  symptoms  to  those  pro- 
duced by  the  standard.  If  the  preparation  to  be  tested  is  below  the  standard 
in  strength,  its  dose  must  be  increased,  or  if  it  is  above  strength  its  doM  is 
lessened  until  equivalent  doses  of  the  two  are  found.  Dogs  may  be  used  over 
long  periods  of  time,  even  for  some  years,  but  occasionally  they  have  to  )>e  dis- 
carded, as  in  some  cases  they  seem  to  learn  the  effects  of  the  drug  and  s«> 
refuse  to  stand  up.  A  certain  degree  of  tolerance  is  sometimes  gained  which 
necessitates  larger  doses. 

98 
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Standard. — As  there  is  no  chemical  substance  of  definite  composition  which 
can  be  adopted  as  a  standard,  a  Fluidextract  of  Cannabis,  or  an  extract  which 
has  been  carefully  prepared  and  suitably  preserved,  may  be  utilized  for  this  pur- 
pose. A  standard  Fluidextract  will  produce  incoordination  when  administered 
to  dogs  in  the  dose  of  0.03  mil  for  each  kilogramme  of  body  weight  of  dog. 
When  administered  in  the  form  of  the  Extract,  a  dose  of  0.004  Gm.  for  each 
kilogramme  of  body  weight  of  dog  should  produce  similar  symptoms,  and  the 
requirement  for  a  standard  tincture  is  a  dose  of  0.3  mil  for  each  kilogramme  of 
body  weight  of  dog. 

Aconite 

The  method  for  the  physiological  assay  of  Aconite  depends  upon  the  determi- 
nation of  the  minimum  lethal  dose  for  guinea-pigs. 

Method. — The  guinea-pigs  to  be  utilized  should  be  of  average  size  and  not  too 
large;  preferably  from  250  to  350  Urn.  in  weight  and  in  a  healthy  condition. 

The  drug  may  be  administered  in  the  form  of  fluidextract,  extract,  or  tinc- 
ture, which  in  the  preliminary  trial  may  be  injected  subcutaneously  into  a 
series  of  guinea-pigs  in  doses  having  sufficiently  wide  limits.  If  the  extract  is 
to  be  standardized,  it  must  be  dissolved  in  sufficient  solvent  to  produce  a  liquid 
preparation  before  injection.  The  animals  after  injection  are  placed  in  cages 
and  at  the  end  of  the  observation  (twelve  hours),  note  is  taken  of  those  living 
and  dead. 

After  this  preliminary  test,  the  limits  of  the  doses  for  a  second  series  of  ani- 
mals are  further  narrowed  and,  if  necessary  to  still  further  confirm  the  earlier 
results,  additional  series  may  be  injected  until  the  minimum  lethal  dose  for  the 
guinea-pig  is  found. 

Standard. — A  satisfactory  preparation  of  the  Fluidextract  of  Aconite  should 
kill  guinea-pigs  when  administered  in  doses  of  0.00004  mil  for  each  gramme  of 
body  weight  of  guinea-pig;  a  satisfactory  Tincture  of  Aconite  should  prove 
fatal  to  guinea-pigs  when  given  in  doses  of  0.0004  mil  for  each  gramme  of 
body  weight  of  guinea-pig  and  a  satisfactory  Extract  of  Aconite  should  have  a 
minimum  lethal  dose  not  greater  than  0.00001  G-m.  for  each  gramme  of  body 
weight  of  guinea-pig. 

Digitalis— iStbophanthtts — Squill 

For  the  members  of  the  digitalis  series  the  so-called  "  one  hour  frog  "  method 
is  recommended.  This  method  consists  essentially  in  ascertaining  the  dose  of  a 
drug  or  preparation  which  will  bring  the  heart  of  a  standard  sized  frog  to 
systolic  standstill  in  one  hour's  time.  The  method  is  carried  out  as  described 
below;  all  measurements  being  performed  with  the  same  degree  of  accuracy 
used  in  ordinary  quantitative  chemical  estimations. 

Frogs. — The  frogs  to  be  employed  in  an  assay  should  be  in  a  healthy  condi- 
tion and  of  the  same  species.  Those  most  commonly  obtainable  in  this  country 
are  the  common  grass  frogs  (Rana  viridis  or  Rana  pijyiens) .  While  the  dose 
for  a  frog  is  estimated  according  to  its  weight,  it  is  best  to  use  frogs  of  a 
fairly  uniform  size,  the  most  convenient  weight  for  such  work  being  between 
15  and  25  Gm. 

Storage. — Before  use  the  frogs  should  be  stored  in  tanks  kept  in  a  cool  room, 
preferably  where  the  temperature  does  not  rise  above  15°  C.  The  bottom  of 
the  tanks  should  be  covered  with  running  water  or,  if  running  water  is  not  con- 
venient, standing  water  may  be  used  if  it  is  changed  from  two  to  four  times 
daily.  An  hour  before  the  frogs  are  to  be  used  for  an  assay  a  sufficient  number 
should  he  taken  to  the  operating  room,  each  one  carefully  weighed  to  within 
0.1  Gm.  and  placed  in  an  individual  wire  cage  or  container,  those  are  then 
placed  in  a  tank  containing  water  to  the  depth  of  about  1  cm.  ('j  inch)  which 
is  kept  during  the  process  of  assay  at  a  uniform  temperature  of  20''  ('.  The 
maintaining  <>f  a  uniform  temperature  at  which  all  assays  of  the  members  of 
this  group  should  be  carried  out  is  important,  as  the  susceptibility  of  frogs 
differs   very   considerably  at  different  temperatures. 

Dotage.-  -After  the  frogs  have  been  weighed  ns  described,  the  doses  to  be 
given  are  calculated  according  to  their  weights  and  are  measured  into  small 
conical  glaMM  by  means  of  a  finely  graduated  pipette.  The  doses  of  the 
preparation  which  arc  to  lie  injected  should  be  ns  uniform  in  quantity  as  pos- 
sible  and    should   not   exceed   6.015   mil   for   each   gramme   of   body   weight  of 
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frog.  The  members  of  the  digitalis  series  may  be  assayed  in  either  fluidextract 
or  tincture  strength,  being  diluted  with  water  as  may  be  necessary  to  get  the 
volume  dose.  In  case  the  alcohol  content  in  any  preparation  after  dilution 
is  higher  than  20  per  cent.,  the  preparation  may  be  subjected  to  careful 
evaporation  and  subsequent  dilution  with  an  aqueous  solution  containing  0.7 
per  cent,  of  sodium  chloride  until  the  original  volume  is  restored  and  the 
alcohol  content  is  not  above  the  per  cent,  named.  It  is  always  best  to  have 
the  alcohol  content  of  different  preparations  uniform.  In  case  there  is  a 
precipitate,  the  preparation  to  be  assayed  should  be  shaken  each  time  a  dose  is 
measured  out. 

When  the  doses  are  ready,  they  may  be  injected  into  the  anterior  lymph  sac 
of  the  animal.  This  is  done  by  means  of  a  glass  pipette  which  is  drawn  out  to 
a  fine  point.  The  frog  is  held  on  its  back  in  one  hand  and  the  pipette  with 
the  contained  drug  in  the-other,  the  mouth  of  the  frog  is  opened  with  the 
point  of  the  pipette  and,  carefully  avoiding  the  tongue,  the  floor  of  the  mouth 
is  punctured  and  the  point  of  the  pipette  is  then  seen  to  enter  the  anterior 
lymph  sac  of  the  frog.  The  contents  of  the  pipette  are  now  forced  into  the 
sac  either  by  gravity  or  by  gently  blowing,  if  necessary.  In  the  latter  case, 
care  should  be  taken  not  to  introduce  air  into  the  sac.  Care  should  also  be 
taken  not  to  puncture  the  skin.  The  animal  is  tlhen  replaced  in  its  cage  in  the 
tank,  the  temperature  of  which  is  maintained  as  stated  at  20°  C. 

At  the  end  of  one  hour  from  the  time  of  injection  each  frog  is  pithed,  both 
brain  and  cord,  the  heart  is  exposed  and  its  condition  examined.  For  the  cor- 
rect end  reaction  the  ventricle  should  be  in  systolic  standstill  while  the 
auricles  should  be  widely  dilated. 

Following  mechanical  stimulation  feeble  contractions  may  be  allowed  in  the 
auricles  and  localized  contractions  in  the  ventricle,  but  no  general  contraction 
is  allowable. 

If  when  the  heart  of  an  animal  is  being  exposed  for  examination,  remains  of 
the  injected  drug  are  found  in  the  lymph  sac  unabsorbed,  such  an  animal 
should  be  discarded  and  not  considered  in  the  results  obtained. 

It  happens  sometimes  that  one  frog  out  of  a  large  series  may  prove  a  decided 
exception  to  the  others  in  the  way  of  increased  or  decreased  susceptibility  to 
the  drug.     Such  an  animal  should  also  be  discarded. 

After  the  primary  or  trial  assay  has  been  carried  out  and  the  approximate 
strength  of  the  preparation  ascertained,  a  second  series  of  frogs  are  injected  in 
like  manner,  using  doses  the  limits  of  which  are  considerably  narrower  than 
the  first  series.  A  third  or  even  fourth  series  of  injections  may  be  necessary  to 
confirm  the  earlier  results.  The  dose  thus  found  is  then  compared  with  the 
dose  of  a  standard  which  is  similarly  ascertained  upon  another  series  of 
frogs  of  the  same  lot.  From  such  a  comparison  the  strength  of  the  unknown 
preparation  can  be  suitably  adjusted. 

The  use  of  a  standard  is  made  necessary  by  the  fact  that  frogs  differ  in  their 
susceptibility  to  the  members  of  the  digitalis  series  at  different  seasons  of  the 
year.  The  condition  of  susceptibility  is  ascertained  and  allowed  for  by  the  use 
of  a  solution  of  ouabain  (see  page  1506)  as  a  standard  which  in  appropriate 
doses  is  injected  into  a  series  of  frogs  and  their  resistance  thus  determined. 
The  necessary  strength  of  an  unknown  preparation  may  be  calculated  from  the 
dose  actually  found  by  the  ratio  of  the  standard  dose  of  ouabain  to  the  dose  of 
ouabain  found  neocessary  to  kill.     Thus: 

Standard   dose     :     Found  dose      :    :      Standard  dose     :     Necessary   dose 
of  ouabain  of  ouabain  of  drug  being  of  unknown 

assayed 

The  standard  dose  of  ouabain  is  0.0000005  Gm.  per  gramme  of  body  freight 
of  frog. 

The  standard  dose  of  Tincture  of  Digitalis  to  correspond  is  0.00(5  mil  per 
gramme  of  body  weight  of  frog. 

If,  therefore,  in  a  certain  series  of  frogs  the  resistance  to  ouabain  is  found 
to  be  increased  so  that  a  dose  of  0.00000075  Gm.  is  necessary  to  stop  the 
heart  in  systole  in  one  hour,  the  dose  of  Tincture  of  Digitalis  would  also  have 
to  be  increased  to  0.000  mil,  and  the  actual  dose  found  calculated  against  this, 
instead  of  against  the  standard  dose  of  0.006  mil.     For  example,  in  frogs  show- 
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ing  the  increased  resistance  as  indicated  above,  if  the  Tincture  being  examined 
assays  0.018  mil  per  gramme  of  body  weight  it  is  one-half  strength. 
/Standards. — The  standards  adopted  are  as  follows: 

Gramme  or 
mil  for   each 

gramme  of 

body    weight 

of  frog. 

Standard  dose  of  ouabain   0.0000005 

Digitalis 

Leaves    ( in  the  form  of  tincture)    0.0006 

Fluidextract    0.0006 

Tincture     0.006 

Strophantus 

Seed    ( in  the  form   of  tincture)    0.000006 

Tincture    0.00006 

Squill 

Dried  Squill    (in  the  form  of  tincture)    0.0006 

Fluidextract   0.0006 

Tincture    0.006 

Suprarenal  Gland 

The  assay  of  products  of  the  Suprarenal  Gland  is  carried  out  by  means  of  a 
comparison  of  the  rise  in  blood-pressure  produced  in  a  dog  by  an  injection 
of  an  aqueous  preparation  of  the  gland  with  that  produced  by  a  solution  of 
known  strength  of  hEvo-methylamino-ethanol-catechol  (C9H13N03)  (see  page 
1502). 

Standard  Solution. — Prepare  an  aqueous  solution  of  lffivo-methylamino- 
ethanol-catechol  (1  in  1000),  using  sufficient  diluted  hydrochloric  acid,  and  from 
this  solution  prepare  a  second  solution  of  the  strength  of  1  in  100,000  by  adding 
1  mil  of  the  original  solution  (1  in  1000)  to  99  mils  of  physiological  solution 
of  sodium  chloride;  this  latter  solution  should  be  freshly  prepared  for  each 
assay. 

Prepare  a  solution  by  adding  1  Gm.  of  the  finely  powdered  dried  suprarenal 
glands  to  be  tested  to  100  mils  of  distilled  water  containing  10  mils  of  diluted 
hydrochloric  acid,  allow  this  mixture  to  macerate  during  twenty-four  hours, 
shaking  it  frequently  during  that  time,  and  then  filter  through  a  dry  filter. 
It  is  then  ready  for  use. 

Driqs. — The  animal,  which  should  be  of  medium  size,  is  anesthetized  with  a 
suitable  anesthetic.  The  animal  is  prepared  for  blood-pressure  estimations  in 
the  usual  manner  by  the  insertion  of  a  suitable  cannula  into  one  carotid  artery 
and  this  in  turn  is  connected  with  an  ordinary  mercury  manometer.  The 
trachea  is  exposed  and  a  cannula  inserted  into  it  so  that  the  animal  may  receive 
artificial   respiration  during  the  course  of   the  experiment.        • 

The  femoral  vein  on  each  side  is  exposed  and  a  cannula  inserted  in  each. 
These  should  Ix1  fitted  with  short  pieces  of  small  rubber  tubing  to  serve  as 
connections  for  the  injecting  syringes. 

Two  glass  Byringea  graduated  to  0.05  mil  should  be  provided,  one  to  be  used 
for  injecting  the  standard  and  the  other  for  the  aqueous  preparation  of 
the  gland. 

Before  the  test  is  made,  in  case  any  muscular  movement  such  as  twitching 
is  present,  the  dog  should  receive  by  intravenous  injection,  a  sullicient  dose  01 
curare  (see  page  1497),  but  if  the  animal  is  deeply  anesthetized,  this  may  not 
he  necessary.  The  dog  should  also  receive  a  sullicient  dose  of  atropine  sulphate 
[0.001  to  0.002  Gm.J  to  paralyze  the  vagi,  this  paralysis  being  proved  by 
electrical   st  iniulat  ion. 

The  blood-pressure  tracing  may  be  best  taken  on  a  lonp  kymograph,  which 
may  he  allowed  to  run  from  the  time  of  injection  until  after  the  crest  of  the 
pressure  rise  has  been  passed,  when  it  may  be  stopped. 

Inject  ions  -hould  he  made  at  regular  intervals  and  these  intervals  should  not 
be    shorter   than    live   minutes. 

One  cannula  and  one  syringe  are  now  filled  with  the  standard  solution  pre- 
pared as  directed  above  and    I   mil  is  injected.     The  rise  of  blood-pressure  should 

be  lubmaximal,  say  from  .'so  to  tin  mm.,  and  in  case  this  figure  is  much  exceeded 
a  second  injection  of  0.5  mil  may  he  made  live  minutes   later.     After  a   satis- 
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factory  dose  has  been  ascertained,  1  mil  of  the  aqueous  preparation  of  the  gland 
may  be  injected  with  the  second  syringe  into  the  femoral  vein  of  the  opposite 
side.  In  subsequent  injections  this  dose  may  be  increased  or  decreased  as 
necessary  until  such  an  amount  is  found  as  will  give  the  same  elevation  of 
blood-pressure  as  the  establiscd  dose  of  the  standard  solution  when  the  two 
solutions  are  given  in  alternating  doses.  When  this  relation  has  been  ascer- 
tained, it  should  be  confirmed  on  the  same  animal  by  making  the  injection  into 
the  opposite  sides  from  which  they  have  been  made  in  the  earlier  tests.  Before 
these  confirmatory  tests  are  made,  it  is  necessary  to  wash  out  the  cannulas 
most  carefully  before  the  new  solutions  are  introduced. 

The  ratio  of  activity  found  between  these  two  solutions  may  be  confirmed  by 
injections  made  into  a  second  animal,  using  a  new  aqueous  extract  of  the  gland 
prepared  in  the  same  manner  as  the  first. 

From  the  results  thus  obtained,  the  strength  of  the  aqueous  preparation  of 
the  gland  may  be  determined  by  calculation  and  expressed  in  terms  which 
indicate  its  relative  activity  as  compared  with  that  of  the  standard. 

Standard. — One  gramme  of  Suprarcnalum  Siccum  contains  the  equivalent  of 
10  milligrammes  of  larvo-methylamino-ethanol-catechol. 


Diagnostical  Reagents  and  Clinical  Tests 

In  the  following  pages  of  Diagnostical  Reagents  and  Clinical  Tests  it  is 
understood  that  the  standard  for  official  substances  like  Iodine.  Potassium 
Iodide,  Gelatin,  Sodium  Chloride,  etc.,  are  those  to  be  found  in  the  text  of  the 
Pharmacopoeia  or  among  the  reagents.  If  the  solutions  are  not  clear,  filter 
them. 

Reagents  for  Examination  of  Urine 

For  Acetone  Reaction 

Sodium  2V itroprusside  (see  page  1512),  used  for  Legal's  test  and  hange's  test). 
Iodine  Potassium  Iodide  Solution    (for   Lieben's   solution)  : 

Potassium  Iodide   6  Gm. 

Iodine    4  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To   make    100  mils 

Dissolve  the  potassium  iodide  in  the  distilled  water,  add  the  iodine  and  shake 
the  mixture  frequently  until  a  solution  is  obtained. 

Alcoholic  Solution  of  Iodine  (10  per  cent.),  for  Gunning's  reaction.  To  be 
freshly  prepared. 

For  Albumin  Reaction 
Glacial  Acetic  Acid  (official). 
Acetic  Acid   (official). 
Potassium  Ferrocyanide   (see  page  1509). 
Nitric  Acid  ( official ) . 

Saturated  Aqueous  Solution  of  Trinitrophcnol   (official). 
Esbach's  Reagent: 

Trinitrophcnol    1  Cm. 

Citric  Acid   2  dm. 

Distilled  Water,  a  sufficient  quantity,  

To  make   a   solution   measuring    100  mils 

Spiegler-Jollcs'    Reagent: 

Corrosive  Mercuric  Chloride    2  Gm. 

Succinic    Acid     4  Gm. 

Sodium   Chloride    4  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make   100  mils 

Mix  the  several  ingredients  and  dissolve  them  in  the  distilled  water. 
Trichloracetic  Acid  (official). 

Fob  Albumose  Reaction 
Phosphotungstic  Add  (see  page  1507)    (Salkowski's  test). 
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Fob  Bile  Reactions 
urobilin 
Amyl   Alcohol    (see   page    1492). 
Solution  of  Zinc  Chloride   (about  10  per  cent.)  : 

Zinc   Chloride    10  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring    100  mils 

Mixture  of  Zinc  Acetate: 

Zinc   Acetate    10  Gm. 

Dehydrated   Alcohol,   a   sufficient   quantity,  

To  make    100  mils 

Finely  powder  the  zinc  acetate  and  intimately  mix  it  with  the  alcohol. 
Dispense  the  mixture  with  directions  "  to  be  well  shaken  before  using." 

UROBILINOGEN 

Ehrlich'8  Solution: 

Paradimethylamidobenzaldehyde     2  Gm. 

Hydrochloric    Acid    50  mils 

Distilled  Water,  a  sufficient  quantity,  

To  make  a   solution  measuring    100  mils 

BILIARY   COLOR   REACTIONS 

Nitric  Acid    (containing  a  trace  of  nitrous  acid). 

Solution  of  Calcium  Chloride    (about  10  per  cent.)    (Hupert's  reaction)  : 

Calcium  Chloride   10  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a   solution  measuring    100  mils 

Alcoholic  Solution  of  Iodine  (about  1  per  cent.)  : 

Iodine    1  Gm. 

Alcohol,  a  sufficient  quantity,  

To  make  a   solution  measuring    100  mils 

For   Blood   Reaction 
Solution  of  Guwac: 

Guaiac    2  Gm. 

Dehydrated  Alcohol,  a  sufficient  quantity,  

To  make   a   solution   measuring    100  mils 

Oxygenated  Oil  of  Turpentine. 
Ether  containing  Hydrogen  Dioxide. 
Aloin,    isobarbaloin    containing    barbaloin. 

For  Diacetic  Acid   Reaction 
Solution  of  Ferric  Chloride   (official)    used  for  Gerhardt's  test. 
For  Diazo  Reaction,  Ehrlich 

1.  Sodium  Nitrite   1  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make    200  mils 

1.  Sulphanilic  Acid   5  Gm. 

Hydrochloric  Acid    50  mils 

Distilled  Water,  a  sufficient  quantity,  

To  make   a   solution   measuring    100  mils 

Dissolve  the  sulphanilic  acid  in  about  700  mils  of  distilled  water  to  which 
tin-  hydrochloric  acid  has  been  added  and  follow  with  enough  distilled  water 
to  make  the  product  measure  1000  mils. 

For  use,  1  mil  of  the  sodium  nitrite  solution  should  be  mixed  with  50  mils 
of  (lie  sulphanilic  acid  solution. 

FOB   Imucan   Kkactions 
Solution  of  Chlorinated  Lime: 

A    saturated    solution    of    chlorinated    lime   diluted    with   an    equal    volume   of 
distilled  water  and  tiltcred. 
Obermej/er's  Solution : 

Ferric     <M<>ride     0.4  Cm. 

Hydrochloric  Acid,  a  sufficient  quantity,  

To    make    a    solution    measuring    100  mils 

Solution  of  Lead  . i eetate: 

Lead    Acetate    26   Cm. 

Distilled   Water,  a  sufficient  quant  ity.  

To  make  a  solution   measuring    100  mils 
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Fob  Pentose  Reactions 
Bial's   Reagent : 

Orcin    1  Gm. 

Hydrochloric  Acid   500  mils 

Solution  of  Ferric  Chloride   25  drops 

Dissolve  the  orcin  in   the  hydrochloric  acid  and   add  the  solution  of   ferric 
chloride. 
Phloroglucinol   (see  page  1507). 

Fob  the  Estimation  of  Ubea 

Solution  of  Sodium  Hypobromite: 

1.  Bromine    125  Gm. 

Sodium  Bromide    125  ( <u\. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring  1000  mils 

2.  Sodium  Hydroxide 225  Gm. 

Distilled  Water,  a  sufficient  quantity,  ■ 

To  make  a  solution  measuring 1000  mils 

The  reagent  should  be  freshly  prepared  by  mixing  equal  volumes  of  solutions 
1  and  2  and  diluting  the  resulting  mixture  with  one  and  a  half  volumes  of 
distilled  water. 

Fob  Sugab  Reactions 
Solution  of  Sodium  Hydroxide: 

Sodium    Hydroxide    10  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring   100  mils 

Solution  of  Copper  Sulphate: 

Copper  Sulphate   10  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring   100  mils 

Nylander's    Reagent  : 

Potassium  and  Sodium  Tartrate 4  Gm. 

Sodium    Hydroxide    10  Gm. 

Bismuth  Subnitrate   2  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To   make    100  mils 

Dissolve  the  potassium  and  sodium   tartrate  in  90  mils   of   distilled   water. 
Add  the  bismuth  subnitrate  to  the  solution,  shake  the  mixture  thoroughly  and 
then  filter  through  glass  wool.     Preserve  and  dispense  this  solution  in  amber- 
colored  bottles. 
Fehling's  Solution  (use  Alkaline  Cupric  Tartrate  V.S.). 

Pavy's  Solution: 

1.  Copper  Sulphate 4.158  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring 500  mils 

2.  Potassium  and  Sodium  Tartrate 20.4       Gm. 

Potassium   Hydroxide    20.4       Cm. 

Stronger  Ammonia  Water 300.0       mils 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring 500  mils 

For  use,  mix  equal  quantities  of  the  two  solutions. 
Phenylhydrazine  Hydrochloride   (see  page  1507). 
Sodium  Acetate:    Neutral  to  litmus  paper. 
Fermentation  test  with  yeast. 

Reagents  for  the  Examination  of  Gastric  Contents 

Congo  Red  Test  Paper: 

Saturate  filter  paper  with  an  aqueous  solution  of  Congo  Red  (1  in  1000). 
Dry  and  cut  the  paper  into  strips  and  preserve  them  in  well-stoppered  ghua 
vials. 
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Saturated  Alcoholic  Solution  of  M ethylthionine  Chloride  (official)  Methylene 
Blue). 

Alcoholic  Solution  of  Dimethylaminoazobenzene   (see  page  1497)    (1  in  200). 

Giinzburg's  Reagent: 

Phloroglucinol     2  Gm. 

Vanillin    1  Gm. 

Alcohol     30  mils 

Dissolve  the  ingredients   in  the  alcohol. 

Tenth-normal   Hydrochloric  Acid    V.S.:     Dilute    1    volume   of  normal   hydro- 
chloric acid  V.S.  with  exactly  9  volumes  of  distilled  water. 
Tenth-normal  Potassium  Hydroxide  V.S. 
I'henolphthalein  ( official ) . 

Solution  of  Rosolic  Acid: 

Rosolic  Acid    1  Gm. 

Alcohol,  a  sufficient  quantity,  

To  make  a  solution  measuring 100  mils 

Carminfibrin : 

Heat  freshly-drawn  beef  blood,  wash  the  stringy  coagulated  fibrin  in  running 
water  until  decolorized,  cut  the  fibrin  into  small  pieces  of  uniform  size  and 
macerate  it  in  alcohol  for  several  days.  Then  transfer  the  fibrin  for  one  or 
two  days  to  a  0.5  per  cent,  ammoniacal  solution  of  carmine,  which  contains 
as  little  excess  of  ammonia  as  possible,  and  keep  it  cool  until  the  fibrin  is 
thoroughly  stained.  Wash  the  product  in  distilled  water  until  the  wash-water 
is  no  longer  colored,  squeeze  it  out  well,  and  then  preserve  it  in  glycerin. 
Before  using,  carefully  wash  the  carminfibrin  in  distilled  water  to  free  it  from 
glycerin. 

Reagents  for  the  Examination  of   Blood 

Hayem's  Solution: 

For  red  blood-corpuscles: 

Sodium  Sulphate   5  Gm. 

Sodium   Chloride    1  Gm. 

Corrosive  Mercuric  Chloride   0.5       Gm. 

Distilled  Water   200.0       mila 

Dissolve  the  salts  in  the  distilled  water  and  filter. 
Toison's  Solution: 

Methyl   Violet  0B 0.025  Gm. 

Sodium  Chloride 1.000  Gm. 

Sodium  Sulphate   8.000  Gm. 

Glycerin     30.000  mils 

Distilled  Water   300.000  mils 

Dissolve  the  salts  in  the  distilled  water  and  add  the  methyl  violet  and  the 
glycerin. 

For  white  corpuscles: 

Acetic  Acid  (U.  S.  P.) 1  mil 

Distilled    Water 99  mils 

Mix  them. 

Solution  for  II rmoglobin  Estimation   (Sahli's  hrmomrtcr)  : 
Tenthnormal    hyroehloric   acid    V.S.    saturated    with    chloroform.      This   solu- 
tion should  always  be  freshly  prepared  and  be  dispensed  in  dark  amber-colored 
bottles. 

Jennrr's  Stain: 

1.  Eosin 0.5  Gm. 

'Methyl   Alcohol,  n  sufficient  quantity,  

To  make  a  solution  measuring   100      mils 

2.  Methylthionine   Chloride    I  Methylene    Blue) 0.5   Om. 

'Methyl  Alcohol,  a  sufficient  quantity,  

To  make  a  solution   measuring 100      mils 

For  u^e  mix  25  mils  of  eosin  solution  with  20  mils  of  methylene  blue  solution. 

•Rectified  wood  alcohol,  Bp.  gr.  about  0.8-12  at  25°  C. 
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Ehrlich's  Triacid  Stain: 

Saturated  Aqueous  Solution  of  Orange-G 120  to  125  mils 

Saturated  Aqueous  Solution  of  Acid  Fuchsin 80  to  16.5  mils 

Saturated  Aqueous  Solution  of  Methylene  Green 125  mils 

Distilled    Water 300  mils 

Dehydrated   Alcohol 200  mils 

Glycerin   100  mils 

Mix. 

Wright's  Stain: 

Wright's  Stain    (Griibler's  dried  powder) 0.1  Gm. 

•Methyl   Alcohol 60.0  mils 

Giemsa's  Stain: 

Azur   II-Eosin 0.3  Gm. 

Azur    II 0.8  Gm. 

Glycerin 250.0  mils 

*Methyl  Alcohol 250.0  mils 

Dissolve  the  dyes  in  the  methyl  alcohol  and  add  the  glycerin  and  filter. 


Stains  and  Accessories  for  Use  in  Connection  with  the  Study  of  Micro- 
organisms 

Alum-hematoxylin  Solution: 

Hematoxylin,  crystals   1.0  Gm. 

Saturated  Aqueous  Solution  of  Ammonium  Alum 100.0  mils 

Distilled  Water 300.0  mils 

Thymol 0.5  Gm. 

Dissolve  the  hematoxylin  in  a  little  distilled  water  by  the  aid  of  heat,  add  the 
other  ingredients,  and  expose  the  combined  solution  to  the  light,  in  a  bottle 
loosely  stoppered,  until  it  has  assumed  a  dark  red  color,  then  filter.  The 
thymol  is  added  as  a  preservative. 

Mayer's  Hemalum : 

Hematein  or  its  ammonium  salt 1.0  Gm. 

Alcohol,  90  per  cent 50.0  mils 

Alum    50.0  Gm. 

Distilled  Water 1000.0  mils 

Thymol    0.5  Gm. 

Dissolve  the  hematein  in  the  alcohol  by  the  aid  of  heat,  add  the  thvmoi,  and 
then  this  solution  to  the  alum  dissolved  in  the  distilled  water,  and  then  filter. 
The  thymol  is  added  as  a  preservative. 

Alcoholic  Solution  of  Methyl  Violet  6B: 

Methyl  Violet  6B 10      Gm. 

Alcohol,  a  sufficient  quantity,  

To  make  a  solution  measuring 100      mils 

Borax- Methylene  Blue  Solution: 

Methylthionine  Chloride    |  Methylene  Blue) 2      Gm. 

Boiling  Solution  of  Sodium  Borate    (1   in  20)   a  sufficient 

quantity, 

To  make  a  solution  measuring 100      mils 

Loffler's  Methylene  Blue  Solution: 

Methylthionine  Chloride    (Methylene  Blue) 0.5  Qm, 

Alcohol     80.0  mils 

Tenth-normal  Potassium  Hydroxide  V.S 2.0  mils 

Distilled    Water ' 9S.0  mils 

Dissolve  the  methylene  blue  in  the  alcohol,  add  the  potassium  hydroxide  and 
distilled  water. 

•  Rectified  wood  alcohol,  sp.  gr.  about  0.812  at  25°  C. 
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Solution  of  Carbol  Methyl  Violet: 

Alcoholic  Solution  of  Methyl  Violet  6B 10     mill 

Aqueous   Solution  of  Phenol    (1   in   20),   a  sufficient 

quantity  

To  make  a  solution  measuring 100      mill 

Solution  of  Carbolfuchsin: 

Alcoholic  Solution  of  Fuchsin   (1  in  10) 10      mils 

Aqueous  Solution  of  Phenol   (1  in  20) 100      mils 

Mix. 

Fob  Tubercle  Bacilli 

Solution  of  Carbolfuchsin  (see  above). 

Fob  Decolobizinq 

Ebner's  Fluid: 

Hydrochloric    Acid 2.5  mils 

Sodium  Chloride   2.5  Gm. 

Distilled    Water 100.0  mils 

Alcohol    500.0  mils 

Prepare  a  solution. 

'Nitric  Acid  Solution: 

Nitric  Acid   30  mils 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring 100  mils 

Diluted  Alcohol. 

Diluted  Lugol's  Solution  (Gram's  Iodine  Solution)  : 

Iodine   1  Gm. 

Potassium  Iodide  2  Gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  a  solution  measuring 200  mils 

Fob  Cotjxteb  Staining 
Loffler's  Methylene  Blue  Solution   (see  page  1561). 

Gram's  Stain    (Aniline  Water — Methyl  Violet  6B  Solution): 

Aniline    15  mils 

Saturated  Alcoholic  Solution  of  Methyl  Violet  GB 7  mils 

Dehydrated  Alcohol    10  mils 

Distilled  Water,  a  sufficient  quantity,  

To  make 100  mils 

Shake  the  aniline  with  65  mils  of  distilled  water  for  several  minutes;  filter 
the  resulting  opalescent  aniline  water  through  a  moistened  filter,  pour  the  fil- 
trate into  a  solution  prepared  by  mixing  the  other  liquids  and  add  sufficient  dis- 
tilled water  to  make  100  mils. 

Diluted  Oarbolfvohsvn  Solution: 

Solution  of  Carbolfuchsin    (see  above) 1  mil 

Distilled    Water 4  mils 

Prepare  a  solution. 

Accessories 

\  ylene  |  see  page  1  .">1">) . 

Oil  fif  Clove  |  official  > . 

OH  of  Oedamoood   (iee  page   1605). 

Canada  Turpentine   (Canada   Balsam)    (sec  page  1496). 

Culture  Media 

Bouillon  Stock: 

I>  an    Beef 500  Gm. 

or  EBxtrad  of  Beef .1  (Jm. 

Diitilled  Water,  a  sufficient  quantity,  

To   make 1000  mils 
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Mix  thoroughly  500  Gm.  of  finely-minced  lean  beef  with  1000  mils  of  cold  dis- 
tilled water,  heat  it  to  boiling  in  a  closely  covered  dish  or  Hask  and  keep  it  at 
that  temperature  for  one  hour.  If  extract  of  beef  is  used  to  make  bouillon 
stock,  boil  the  solution  for  one-half  hour.  Filter  the  resulting  bouillon  through 
a  well-wetted  niter,  until  clear  and  use  it  as  the  basis  for  the  following  combi- 
nations: 

Plain  Bouillon  : 

Peptone    10  Gm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium  Hydroxide  V.S. 

Bouillon  Stock,  each  a  sufficient  quantity,  

To  make 1000  mils 

Dissolve  the  peptone  and  sodium  chloride  in  the  bouillon  stock  by  means  of 
heat  and  add  sufficient  normal  sodium  hydroxide  V.S.  to  make  the  mixture 
neutral  to  litmus.  Then  filter  the  product  through  a  well-wetted  filter,  11 1 1  it 
into  suitable  containers  and  sterilize. 

Glucose  Bouillon: 

Glucose    ( dry )' 10  Gm. 

Peptone   10  Gm. 

Sodium  Chloride 5  Gm. 

Normal  Sodium  Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  

To  make 1000  mils 

Dissolve  the  glucose,  peptone,  and  sodium  chloride  in  the  bouillon  stock  by 
means  of  heat  and  add  sufficient  normal  sodium  hydroxide  V.S.  to  neutralize  the 
resulting  solution.  Then  filter  the  product  through  a  well-wetted  filter,  till  it 
into  suitable  containers  and  sterilize  by  the  discontinuous  method. 

Plain  Gelatin : 

Gelatin 100  Gm. 

Peptone  10  Gm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium  Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  

To  make 1000  mils 

Dissolve  the  gelatin,  peptone,  and  sodium  chloride  in  the  bouillon  stock  by 
means  of  heat  and  add  sufficient  normal  sodium  hydroxide  V.S.  to  neutralize  the 
resulting  mixture.  Filter  the  warmed  product  through  filter  paper,  fill  it  into 
suitable  containers  and  sterilize  by  the  discontinuous  method. 

Glucose  Gelatin: 

Glucose    (dry) 10  Gm. 

Gelatin    100  Gm. 

Peptone   10  Gm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium   Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  

To  make ' 1000  mils 

Dissolve  the  glucose,  gelatin,  peptone,  and  sodium  chloride  in  the  bouillon 
stock  by  means  of  heat  and  add  sufficient  normal  sodium  hydroxide  V.S.  t<>  neu- 
tralize the  resulting  mixture.  Then  filter  the  product  through  paper,  till  it  into 
suitable  containers  and  sterilize  by  the  discontinuous  method. 

Plain  Agar-agar: 

Agar 15  Gm. 

Peptone   10  Cm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium    Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  . 

To  make 1000  mils 
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Dissolve  the  agar,  peptone,  and  sodium  chloride  in  the  bouillon  stock  by 
means  of  heat  and  add  a  sufficient  quantity  of  normal  sodium  hydroxide  V.S. 
to  neutralize  the  resulting  mixture.  Then  filter  the  warmed  product  through, 
paper,  fill  it  into  suitable  containers  and  sterilize. 

Glucose  Agar-agar: 

Glucose    (dry) 10  Gm. 

Agar 15  Gm. 

Peptone   10  Gm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium  Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  ■ 

To  make 1000  mils 

Dissolve  the  glucose,  peptone,  and  sodium  chloride  in  the  bouillon  stock  by 
means  of  heat,  and  add  a  sufficient  quantity  of  normal  sodium  hydroxide  V.S. 
to  neutralize  the  resulting  mixture.  Then  filter  the  warmed  product  through 
paper,  fill  it  into  suitable  containers  and  sterilize  by  the  discontinuous  method. 

Glycerin  Agar-agar: 

Glycerin    60  mils 

Agar   15  Gm. 

Peptone   10  Gm. 

Sodium   Chloride 5  Gm. 

Normal  Sodium  Hydroxide  V.S. 

Bouillon  Stock,  each,  a  sufficient  quantity,  

To  make 1000  mils 

Dissolve  the  glycerin,  agar,  peptone,  and  sodium  chloride  in  the  bouillon 
stock  by  means  of  heat  and  add  a  sufficient  quantity  of  normal  sodium  hy- 
droxide V.S.  to  neutralize  the  resulting  mixture.  Then  filter  the  warmed  product 
through  paper  to  fill  it  into  suitable  containers  and  sterilize. 

Lactose-litmus  Agar-agar: 

Sugar  of  Milk 10  Gm. 

Agar 15  Gm. 

Peptone    10  Gm. 

Sodium  Chloride 15  Gm. 

Normal  Sodium  Hydroxide  V.S. 
Azolitmin  Test  Solution   (see  page  1536) 

Bouillon  Stock,  each,  a  sufficient  quantity,  

To   make 1000  mils 

Dissolve  the  sugar  of  milk,  agar,  peptone,  and  sodium  chloride  in  the  bouillon 
stock  by  means  of  heat  and  add  a  sufficient  quantity  of  normal  sodium* hydroxide 
V.S.  to  neutralize  the  resulting  mixture.  Then  filter  the  warmed  product  through 
paper,  add  a  sufficient  quantity  of  azolitmin  solution  to  impart  to  tin-  resulting 
mixture  a  pale  blue  color,  fill  into  suitable  containers  and  sterilize  by  the  dis- 
continuous method. 

Blood  Scrum    ( Lufjlrr's  Mixture)  : 

Glucose    Bouillon 250  mils 

Borae  or  Beef  Blood  Serum 750  mill 

Run  the  mixture  of  glucose  lxniillon  and  beef  or  horse  blood  serum  into  prop- 
erly sterilized  test  tubes,  and  coagulate  it  by  means  of  beat  so  as  to  form  a 
slanting  surface  for  culture  purposes. 


PART  V 


MAGISTRAL  PHARMACY1 

UNDER  the  head  of  Magistral  or  Extemporaneous  Pharmacy 
will  be  considered  the  preparation  and  dispensing  of  medi- 
cines intended  to  meet  the  occasion  and  which  are  to  be  com- 
pounded at  once.  The  subject  of  official  or  galenical  phar- 
macy has  been  considered  in  the  previous  pages,  the  distinction  being 
that  in  the  latter  the  preparations  are  intended  to  be  permanent,  and 
are  generally  made  in  advance  and  kept  on  hand  ready  for  use,  while 
those  which  are  magistral  are  mostly  intended  to  last  during  the 
occasion  which  calls  them  into  existence. 

There  are  several  classes  of  official  medicines  in  which  both  per- 
manent and  extemporaneous  preparations  are  embraced.  It  has  been 
deemed  most  practical  to  consider  such  under  the  above  head.  Ex- 
amples are  found  in  plasters,  powders,  ointments,  etc.  Some  of  these 
are  generally  kept  on  hand  ready  for  use.  If  they  are  not  called  for 
soon,  they  become  stale  or  deteriorated,  and  experience  soon  demon- 
strates that  the  best  plan  is  rapidly  to  improve  the  apparatus  and 
facilities  of  the  store  to  the  highest  point,  so  that  all  extemporaneous 
preparations  may  be  quickly  and  skilfully  compounded  on  call,  and 
thus  a  reputation  is  soon  acquired  for  always  dispensing  those  which 
are  fresh.  For  this  reason,  most  ointments  should  not  be  made  in 
larger  quantities  than  are  necessary  to  supply  the  demand  of  the 
moment. 

Magistral  Pharmacy  is  unquestionably  the  most  important  division 
of  the  whole  subject.  It  embraces  the  principal  amount  of  the  labor 
in  the  store,  and  calls  for  the  exercise  of  more  tact,  knowledge,  and 
ability  than  any  other  branch.  Owing  to  the  fact  that  the  ability  t/> 
successfully  practise  extemporaneous  pharmacy  depends  largely  upcn 
the  personal  qualities  of  the  pharmacist,  very  little  can  be  written 
upon  the  subject  which  would  be  generally  useful.  Good  training 
under  the  watchful  eye  of  a  skilled  preceptor  and  practical  experi- 
ence will  alone  give  the  confidence  and  knowledge  of  details  that 
assure  success.  All  that  will  be  attempted  under  this  head  will  1>»  in 
collect  and  arrange  such  points  as  the  author  has  found  useful  in  his 
own  experience,  in  the  hope  that  at  least  some  of  them  may  be  of 
service  to  others.  A  chapter  on  the  arrangement  of  the  store,  with 
a  description  of  the  facilities  for  practising  extemporaneous  phar- 
macy, will  properly  introduce  the  subject. 

1  The  word  magistral  is  derived  from  magilter,  a  master,  and  la  definod  as  "a  term  ft] 
to  medicines  prescribed   for  the  occasion,  by  a  competent   person,  in  distinction    from  inch  a* 
are  official,  or  kept  prepared  in  the  shops.     As  the  latter  are  prepared    aeootdlng    U    a   certain 
formula,  an  intelligent  apprentice  IS  generally  equal  tu  the  task  ;   but  the  kuow'ed^'e  of  :i  n,a-ter 
is  needed  to  give  directions  for  an  original  preparation." — Thomtm. 
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DISPENSING 

Arrangement  of  the  Store,  Laboratory,  and  Cellar 

Selecting  a  Location  for  a  Dispensing  Store. — The  selection  of  a 
proper  location  for  establishing  a  pharmacy  is  in  some  respects  the 
most  important  and  responsible  of  all  the  duties  of  the  pharmacist. 
As  it  is  largely  a  question  depending  upon  the  personal  qualifications, 
attainments,  and  financial  ability  of  the  individual  or  firm,  it  would  be 
useless  to  offer  anything  more  than  a  general  observation  upon  this 
subject.  Every  pharmacist  should  select  the  location  in  which  he  will 
be  most  likely  to  achieve  the  greatest  amount  of  success.  The  fore- 
going sentence  will  probably  be  construed  by  most  readers  to  mean 
the  field  which  will  yield  the  largest  pecuniary  return  ;  yet  he  is 
wisest  whose  expectations  are  tempered  with  moderation,  and  who 
looks  for  his  reward  to  the  happiness  and  satisfaction  derived  from  a 
life  filled  with  those  daily  deeds  of  service  to  his  fellowmen,  which 
from  long  custom  or  lack  of  appreciation  fail  to  be  classed  as  merchant- 
able commodities.  The  general  practice  in  America  is  to  select  a 
prominent  place  for  a  pharmacy  at  the  intersection  of  principal 
streets,  and  the  "  corner  drug  store"  is  a  well  known  phrase.  Aside 
from  the  business  view  concerned  in  this  selection,  there  is  a  great 
advantage  derived  from  better  light  and  ventilation,  but  the  disad- 
vantage"^ more  dust.  There  are  occasional  opportunities  today,  in 
the  larger  cities,  to  locate  a  prescription  pharmacy  in  what  is  termed 
a  "professional  building,"  where  many  physicians'  and  dentists' 
offices  are  located.    The  value  of  such  a  location  is  self-evident. 

Apportioning  Space. — The  room  should  be  at  least  twice  as  long 
as  it  is  broad,  in  order  that  a  suitable  division  of  the  space  may  be 
secured,  so  that  about  two-thirds  may  be  devoted  to  dispensing  and 
one-third  to  compounding.  A  high  ceiling  is  a  great  desideratum. 
The  doors  should  be  ample,  with  movable  transoms  to  secure  ventila- 
tion ;  ad  permit  the  escape  of  the  heated  air  and  vapors  which  accu- 
mulate from  the  lights  at  night  and  from  other  sources.  The  transoms 
may  1)C  suspended  in  the  middle,  and  during  the  day,  even  in  winter, 
if  they  are  kept  partly  opened,  the  condensation  of  moisture  upon  the 
glass  bulk  windows,  due  to  evaporating  operations  going  on  in  the 
store  or  laboratory,  will  be  largely  avoided.  If  a  chimney  breast  is 
available  in  the  room,  it  will  be  found  1<>  be  a  desirable  acquisition  in 

aiding  in  Ventilation  and  the  escape  of  noxious  vapors  arising  from 
Chemical  operations.  The  dispensing  department  is  used  principally 
for  displaying  the  stock  and  lor  conducting  the  business  with  the  cus- 
tomers, the  prescription  department  for  compounding  prescriptions 
and  making  preparations.  .Much  diversity  of  opinion  exists  among 
good  pharmacist.-;  with  regard  to  the  proper  method  of  division  be- 
tween these  two  departments.  Borne  hold  that  they  should  be  entirely 
separated  from  each  other,  the  prescriptions  being  compounded  in  a 
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separate  room  ;  others,  that  nothing  but  a  low  counter  should  mark 
the  dividing  line.  Probably  the  most  satisfactory  arrangement  to 
adopt  is  to  place  across  the  store  a  prescription  counter  having  a  large 
glass  plate  in  the  centre,  which  will  permit  the  customer  to  see  intc 
the  prescription  department  if  he  desires  to,  but  which  will  not  be  a 
standing  invitation  to  inquisitive  persons  to  walk  in  and  annoy  by  con- 
versation those  who  are  engaged  in  confounding  prescriptions. 

Fig.  466  shows  the  plan  of  a  corner  pharmacy  adapted  for  a  mod- 
erate business.     It  provides  for  two  bulk  windows,  C  C,  and  two  doors. 

A  and  B  represent  the  space  devoted 
FlG-  466  to  upright  fixtures  and  shelving, — A, 

the  former,  for  the  bottles,  drawers, 
cans,  drawer  cans,  etc.  ;  B,  closets  for 
holding  finished  packages  ready  for 
sale.  In  front  of  A  the  long  main 
counter  is  shown,  while  D  represents 
the  second  counter.  The  spaces  E  and 
F  are  apportioned  for  the  prescription 
counter,  and  the  adjoining  desks,  G 
and  H,  show  spaces  devoted  to  work- 
ing counters  for  pharmaceutical  operations,  while  I  represents  the  sink. ' 
The  prescription  counter  should  be  well  lighted.  If  it  is  impossible 
to  have  a  window  in  the  position  of  the  one  over  the  counter,  H,  one 
of  the  ' '  prism  lights, ' '  now  largely  used  for  reflecting  light  from  the 
outside  into  dark  corners,  may  be  used. 

Window  Fixtures. — Plate  glass,  although  expensive,  is  now  so 
generally  in  use,  and  so  satisfactory,  that  it  is  usually  true  economy 
to  select  it  for  bulk  windows. 

The  principal  adornments  of  the  pharmacist's  window  are  those  an- 
cient emblems  of  his  art, — the  show  bottles.  These  should  never  be 
exhibited  if  they  cannot  be  made  to  present  a  creditable  appearance. 
They  need  not  be  of  elaborately  cut  glass,  but  the  colored  liquids 
should  be  bright  and  transparent  and  the  bottles  clean  and  free  from 
dirt  and  dust.  (Formulas  for  show  bottle  colors  are  given  in  Part  VI. ) 
Arrangement  of  Objects — One  of  the  most  difficult  subjects  to 
treat  is  the  proper  arrangement  of  a  pharmacist's  window.  In  the 
general  stores  of  our  large  cities,  window  dressing,  as  it  is  termed,  is 
in  the  hands  of  trained  men,  who  earn  a  comfortable  livelihood  by 
the  "profession."  It  is  far  easier  to  note  the  objects  which  should 
not  be  exposed  than  to  indicate  those  which  are  suitable.  Legitimate 
and  proper  objects  are  always  found  in  the  products  of  the  pharmacist's 
own  skill  and  labor.  Many  chemical  Baits  can  be  crystallized  in  thin 
glass  dishes,  and  these,  if  the  salt  is  colorless  or  white,  can  be  shown 
to  advantage  on  a  background  of  black  velvet  ;  if  the  salt  is  dark 
colored,  like  chrome  alum,  a  white  background  should  be  chosen. 
Masses  of  crystals  of  various  colors,  alum,  copper  sulphate,  potas 
shun  ferrocyanide,  etc.,  form  attractive  objects,  if  they  are  novelties. 
These  may  be  obtained  from  the  manufacturing  chemists.  Chemical  or 
pharmaceutical  apparatus,  tastefully  displayed,  rarely  fails  to  excite 
the  admiration  of  the  passers  by,  while  if  some  simple  pharmaceu- 

1  Estimates,  plans  with  illustrations,  etc.,  are  now  freely  furnished  by  druggists'  out6tter». 
(See  advertisements  in  tho  pharmaceutical  journals.) 
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tical  process  is  shown  in  automatic  operation,  such  as  the  distillation 
of  water  or  colored  liquids  in  glass  retorts,  with  a  glass  Liebig  con- 
denser, two  objects  are  gained, — a  supply  of  the  distillate  is  secured, 
and  the  reason  for  possessing  the  window  is  legitimately  realized. 
Growing  plants  of  the  materia  medica  can  often  be  obtained  by 
applying  to  conservatories,  or,  with  the  exercise  of  a  little  patience 
and  care,  some  of  these  may  be  grown  at  home.  If  these  plants  be 
rare,  or  of  foreign  origin,  the  interest  will  be  greatly  enhanced.  This 
point,  however,  should  always  be  kept  in  view — the  objects  should 
have  some  connection  with  pharmacy.  Appropriate  labels  should 
accompany  the  objects  exhibited,  or  the  annoyance  of  having  to 
answer  trivial  questions  many  times  in  the  day  will  be  experienced. 
An  instructive  series  of  pharmaceutical  exhibitions  may  be  devised, 
the  series  to  extend  through  many  months.  To  illustrate  :  an  empty 
ceroon  which  has  held  cinchona  bark  should  be  obtained,  and  a  re- 
production made,  through  the  aid  of  some  friend  clever  with  the 
pencil,  of  some  of  the  prints  to  be  found  in  the  books,  of  natives 
gathering  cinchona  bark,  and  also  of  the  cinchona  tree.  Some  large, 
handsome  pieces  of  the  bark  should  be  selected,  showing  the  differ- 
ent grades  and  qualities.  Then  there  should  be  exhibited,  in  ap- 
propriate bottles,  a  series  of  all  the  home  made  pharmaceutical  prepa- 
rations of  cinchona  bark,  and,  for  the  centre  piece,  choice  specimens 
of  all  the  cinchona  alkaloids  ;  then  the  pharmaceutical  preparations 
of  the  alkaloids  in  the  background,  etc.  A  clearly  written  statement 
should  be  shown  in  the  window,  giving  interesting  details  of  each 
object.  When  the  interest  in  this  subject  has  waned,  the  same 
method  may  be  applied  to  nux  vomica,  coca,  rhubarb,  opium,  euca- 
lyptus, senna,  etc.,  and  other  similar  subjects.  It  will  be  readily  seen 
that  the  purpose  of  exhibitions  of  this  character  is  to  impress  the 
community  with  the  fact  that  the  proprietor  of  the  store  is  not  only 
a  merchant  and  dealer  in  the  products  of  the  skill  of  others,  but  is 
also  a  manufacturer  himself. 

There  is  little  need  to  devote  more  space  to  this  question,  since 
pharmaceutical  journals  deal  very  elaborately  with  window  dressing 
and  several  books  have  been  published  on  the  subject.  It  must  be  clear, 
however,  that  displays  of  the  above  character  are  more  in  keeping 
with  the  professional  status  of  the  pharmacist  in  the  community  than 
the  heterogeneous  and  often  vulgar  exhibitions  of  objects  sometimes 
seen  in  druggists'  show  windows. 

Shelving  and  Wall  Fixtures. — The  character  of  the  permanent 
fixtures  of  the  store  has  much  to  do  with  the  comfort  and  convenience 
of  conducting  a  pharmacy.  The  selection  of  the  kind  of  wood  t«>  be 
used  will  depend  upon  the  amount  of  light  in  the  store,  the  location, 
and  the  climate.  Hard  wood  is  always  the  cheapest  in  the  end,  al- 
though IIm*  most  expensive  at  first.  If  the  room  is  exposed  to  a  great 
deal  of  light,  black  walnut  is  to  be  preferred,  because  it  shows  dis- 
colorations  less  than  any  Other  hard  wood;  but  if  the  tone  of  the 
room  is  dark,  a  more  cheerful  appearance  must  be  given  to  the  store, 
and  oak,  ash,  cherry,  or  mahogany  will  be  preferable.  Oak  and  ash, 
however,  are  not  so  serviceable  as  the  others,  because  of  their  ten- 
dency to  show  stains.  The  wall  fixtures  generally  consist  of  a  long 
row  of  drawers  four  feet  high,  with  shelves  above  for  holding  the 
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shop  bottles,  cans,  etc.,  on  one  side,  and  of  a  series  of  closets  below, 
with  shelves  having  glass  fronts  above,  for  the  other  side  Most 
crude  drugs  and  chemicals,  herbs,  etc.,  are  kept  in  wooden  drawers 
arranged  in  sections.  The  objections  to  wooden  drawers  for  this  pur- 
pose are  several.  If  the  drug  is  odorous,  like  valerian,  sassafras, 
asafetida,  etc.,  it  will  surely  communicate  its  peculiarities  to  its  less 
pronounced  neighbors,  like  arrowroot,  sodium  bicarbonate,  etc. 
Again,  rats  and  mice  have  strong  likings  for  some  of  the  articles  of 
the  materia  medica,  and  a  wooden  drawer  offers  no  impediment  to 
their  sharp  teeth.  Japanned  and  lacquered  tin  or  tinned  copper  cans 
appropriately  labelled  have  come  into  use  as  substitutes,  and  when 
properly  made  are  perfectly  satisfactory.  Fig.  467  shows  a  can 
which  is  intended  to  take  the  place  of  a  drawer.  The  lid  is  so 
arranged  that  the  drawer  must  be  pulled  out  nearly  half  way  before 
it  can  be  raised, — the  advantage  being  that  the  bad  habit  of  leaving 
the  drawers  partly  open,  thus  permitting  the  admission  of  foreign 
substances,  vermin,  etc.,  is  obviated,  there  being  but  two  possible 
positions  for  this  drawer  can, — one  with  the  lid  raised  and  the  mouth  of 


Fig.  467 


Fig.  468 


Drawer  can 

the  can  wide  open, 
the  other  with  the 
lid  down  close.  A 
label  case  in  the  cor- 
ner of  the  can  is  the 
suggestion  of  Charles 
A.  Heinitsh,  of  Lan- 
caster. It  has  the 
merit  of  keeping  the 
label  for  each  drug  in 
its  appropriate  con- 
tainer. Instead  of 
the  unbroken  and 
monotonous  array  of 
drawers  so  frequent  1  y 
seen,  a  more  conve- 
nient arrangement, 
presenting  a  better 
appearance,  will  be  found  to  consist  in  alternating  the  sections  of 

drawers  or  drawer  cans  with  closets,  as  shown  in  Fig.  468.  These 
closets  should  be  used  for  packages  and  articles  which  are  generally 
in  active  demand  and  which  must  be  dispensed  quickly.  In  this 
connection  it  may  be  stated  that  a  stock  of  small  packages  of  reg- 
ular articles  of  the  materia  medica,  like  flowers  of  sulphur,  cream 
of  tartar,  sodium  bicarbonate,  in  the  quantities  frequently  demanded 
99 
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by  customers,  should  be  kept  in  a  box  or  compartment  of  the 
drawers  or  drawer  cans.  This  plan  greatly  facilitates  quick  dis- 
pensing, economizes  time  and  labor,  and  leads  the  assistant  to  make 
ne  it  packages,  by  training  him  in  that  duty  thoroughly  at  times 
when  he  is  not  otherwise  engaged.  If  there  is  not  room  in  the  proper 
receptacle  for  these  labelled  packages,  they  may  be  kept  in  glass 
furniture  jars  in  some  accessible  place. 

Fig.  468  also  illustrates  the  arrangement  of  two  sections  of  fixtures, 
one  for  bottles  and  the  other  for  cans.  Each  section  should  be  inde- 
pendent, or  joined  to  its  neighbor  with  dowelpins,  so  that  at  any  time 
they  may  be  separated,  rearranged,  if  necessary,  or  taken  down  en- 
tirely. The  design  shown  is  unpretentious,  and  intended  for  a  store 
doing  a  moderate  business.  If  the  fixtures  are  made  of  mahogany, 
oak,  or  walnut,  the  effect  is  much  better  than  if  soft  wood,  painted  or 
stained,  is  used.  It  will  be  observed  that  the  proportionate  height 
of  the  fixtures  is  such  that  a  short  ladder  is  necessary  to  reach  the  top 
row  of  bottles  and  cans.  This  arrangement  is  a  matter  of  necessity 
in  stores  located  in  large  cities  and  towns,  where  space  is  very  valu- 
able ;  but  whenever  it  can  be  avoided  it  is  desirable  that  it  should  be, 
and  if  the  shelves  are  carried  to  just  such  a  height  as  will  permit  the 
bottles  to  be  reached  without  using  a  ladder,  much  inconvenience  will 
be  obviated.  The  careless  habit  of  pulling  out  a  drawer  as  a  step  to 
reach  a  bottle  on  an  upper  shelf  is  broken  up  by  the  use  of  the 
drawer  cans  and  closets,  as  shown  in  the  illustration.  The  shallow 
drawers  above  these  are  not  intended  for  holding  drugs,  but  serve  to 
contain  small  articles  in  constant  demand,  like  camel's  hair  pencils, 
gelatin  pearls,  seidlitz  powders,  etc.  There  should  be  sufficient  dif- 
ference between  the  depth  of  the  shelves  for  the  bottles  and  cans  and 
that  of  the  closets  below  to  permit  a  counter  top  eight  inches  wide 
to  be  made  above  the  closets.  This  will  be  almost  indispensable,  as 
affording  a  place  for  retaining  packages  to  be  sent  out  and  of  tempo- 
rary lodgement  for  articles  received.  This  counter 
Km.  469  should  be  cleared  and  all  articles  distributed  every 
morning  before  the  busy  hours  arrive. 

Fig.  469  shows  one  of  these  shallow  drawers.     The 
label  is  the  principal  feature.     It  was  devised  by  the 
author  some  years  ago,  to  replace  the  labelled  drawer 
shallow  drawer       pulls  furnished  by  the  dealers  in  druggists'  furniture, 
which  were  in  use  at  that  time  and   were  objection- 
able in  several  respects.      The  simplicity  and  durability  of  this  label 
are  its  prominenl  advantages.     It  is  made  of  plate  glass,  with  bev- 
elled edges;  the  background  is  of  pure  gold  leaf,  and  the  letters  are 

black   and    in   plain   Kgypt  ian  style,  or  black  letter,  without  shading. 

They  are  painted  upon  the  back  of  the  glass,  and  covered  with  a  coat 
of  varnish.  The  glass  label  is  let  into  the  front  of  the  door  by  chis- 
elling out  a  depression,  as  deep  as  the  glass  is  thick,  slightly  larger 
than  the  label.  The  back  of  the  glass  label  is  then  covered  with  a 
thick  paste  of  red  lead  in  boiled  linseed  oil  and  pressed  Into  place, 
the  edges  being  finished  with  colored  putty.     The  lower  edge  of  the 

drawer  has  a  projection  which  serves  as  a  pull. 

Dispensing  Counter. — The  arrangement  of  the  dispensing  counter 

will  depend  upon  whether  it  is  to  serve  also  as  a  prescription  counter. 
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A.  combination  counter  should  always  be  avoided,  if  possible,  as  the 
operations  involved  in  compounding  prescriptions  require  the  closest 
attention,  and  should  always  be  performed  where  the  greatest  free- 
dom from  interruption  can  be  secured.  This  can  never  be  had  be- 
hind the  dispensing  counter.  The  plans  shown  on  page  1575  do  not, 
therefore,  embrace  a  combined  dispensing  and  prescription  counter  : 
but,  if  one  is  absolutely  necessary,  the  main  features  of  each  can  be 
easily  merged  into  one.  The  top  of  the  dispensing  counter  should 
be  of  marble  or  hard  wood.  Where  space  is  valuable,  the  top  of  the 
front  of  the  counter  may  overhang  four  inches,  and  room  thus  be 
obtained  for  a  row  of  shelving  covered  with  glass  doors.  These  are 
shown  also  in  front  of  the  prescription  counter  (see  Fig.  479).  if 
the  shelves  are  filled  with  attractive  objects,  particularly  \\  ith  special 
preparations  made  by  the  proprietor,  they  serve  the  excellent  pur- 
pose of  keeping  them  continually  before  the  eye  of  those  who  fre- 
quent the  store,  and  they  may  justly  be  called  "silent  salesmen." 
If  a  triangular  base  four  inches  high  is  placed  at  the  bottom,  no  dan- 
ger need  be  apprehended  of  customers  breaking  the  glass.  The  ease 
which  was  in  the  author's  possession  was  in  daily  use  for  ten  years 
without  a  single  fracture  occurring  through  the  carelessness  of  a  cus- 
tomer. The  glass  should  be  one-eighth-inch  plate.  If  space  is  not 
particularly  valuable,  the  counter  front  may  be  embellished  with  pi- 
lasters or  panels,  according  to  the  taste  of  the  owner,  and  the  prep- 
arations shown  in  glass  cases.  A  hardwood  counter  will,  however, 
prove  to  be  much  the  cheaper  in  the  end.  as  the  front  is  subjected  to 
a  great  deal  of  wear  and  tear,  and  will  require  frequent  painting  if 
made  of  soft  wood  ;  the  top  of  the  counter  may  be  sometimes  tilled 
with  melted  paraffin  and  rubbed,  this  will  give  a  more  durable 
surface  than  paint.  The  back  of  the  counter  should  be  utilized  for 
containing  drawers  for  heavy,  unsightly  goods,  supplies  of  paper, 
corks,  twine,  sponges,  glue,  sand  paper,  plaster,  labels  for  articles 
to  be  dispensed,  etc.  A  sink  at  one  end  will  often  prove  a  conveni- 
ence. It  will,  indeed,  be  necessary  if  soda  water  is  dispense  d  at  this 
counter. 

Store  Furniture. — This  term  generally  denotes  the  containers  used 
to  hold  the  medicinal  substances  which  are  to  be  dispensed.  The 
furniture  may  consist  of  wide  mouth  or  salt  mouth  bottles,  wooden 
drawers,  drawer  cans,  and  cans  or  counter  urns,  for  the  solid  articles 
of  the  materia  medica,  while  the  liquids  are  universally  dispensed 
from  bottles  and  cans.  The  furniture  other  than  thai  made  from 
glass  has  been'  already  considered  under  the  head  of  fixtures.  The 
subject  of  the  selection  of  the  glassware  in  such  sizes  and  shapes  ;is 
shall  be  adapted  to  the  wants  of  the  store  is  an  important  one.  Very 
little  assistance,  however,  can  be  rendered  in  a  work  of  this  kind,  be- 
cause a  list  suitable  for  a  store  in  one  locution  would  be  useless  for 
one  differently  situated.  In  selecting  the  sizes  for  the  containers, 
whether  of  glass,  tinned  iron,  or  wood,  the  space  to  be  devoted  to  them 
should  first  be  decided  upon,  and  then  the  number  oi  bottles,  cans,  or 
drawers  to  occupy  the  space  is  easily  determine  d.  The  following  points 
may  serve  as  a  guide  in  selecting  the  kind  of  container: 

1.  Solid  substances  which  are  subject  to  injury  by  exposure  to  liyht 
should  not  be  placed  in  glass,  like  salts  of  the  alkaloids,  scaled  iron 
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salts,  powdered  savin,  digitalis  leaves,  etc.  2.  Odorous  drugs,  like 
hedeoma,  asafetida,  valerian,  serpentaria,  etc.,  should  not  be  placed 
in  wooden  drawers,  but  should  be  put  into  the  shop  cans.  3.  Volatile 
oils  should  not  be  placed  in  the  pharmacist's  shop  furniture  at  all. 
Small  quantities  only  are  dispensed,  and  the  oils  should  be  kept  in 
small  amber  glass  bottles,  away  from  exposure  to  light,  preferably  in 
a  close  closet.  4.  Corrosive  or  deliquescent  salts  should  not  be  placed 
in  tinned  iron  cans.    Glass  vessels  are  properly  used  for  these. 

Glass  Furniture. — Shop  bottles  are  generally  of  four  kinds — wide 
mouth  or  salt  mouth,  tincture  or  narrow  mouth,  syrup,  and  oil  bottles. 
Amber  and  blue  glass  are  sometimes  used — the  former  for  substances 
which  are  injured  by  light,  the  latter  for  very  active  poisons.  Figs. 
470  and  471  show  cuts  of  the  wide  mouth  and  narrow  mouth  shop 
bottles  supplied  by  the  Whitall  Tatum  Company,  of  Philadelphia. 


Fig.  470 


Fig.  471 


Fig.  472 


Fig.  473 


Wide  moutb 

furuiture  bottle 


Narrow  month 
furniture  bottle 


Syrup  bottle 


The  oil  bottle  (see  Fig.  472)  has  a  cap,  which  protects  the  liquid 
from  dust;  the  neck  of  the  bottle  is  stoppered  by  a  tube  which  has  a 
lip,  while  the  base  of  the  tube  is  grooved  on  one  side,  to  permit  the 
oil  adhering  to  it  to  flow  back  into  the  bottle. 

The  syrup  bottle  (see  Fig.  473)  does  not  have  a  ground,  close-fitting 
stopper  as  do  the  other  bottles  holding  liquids,  but  the  stopper  is  pur- 
posely made  to  enter  the  neck  loosely  to  prevent  its  sticking,  yet 
it  forms  a  sufficiently  tight  connection  to  prevent  loss  by  evapora- 
tion and  to  exclude  dust.  Always  remove  the  Inst  drop  from  the  lip 
of  the  syrup  container  when  pouring  from  it  or  the  syrup  bottle  will 
soon  present  the  appearance  shown  in  Fig.  474. 

Fig.  17")  is  a  tabulated  or  aspirator  bottle.  It  has  a  glass  tap 
joined  to  the  bottle  by  grinding.  This  is  held  in  its  place  securely  by 
a  metal  screw  collar.  The  contents  come  only  into  contact  with  glass, 
and  thus  contamination  is  prevented.  It  may  It  used  for  holding 
infusions  after  sterilization,  the  glass  stopper  in  this  case  being  re- 
placed by  a  tuft  of  purified  cotton  (see  page  329).  Tt  may  also  be 
used  in  connection  with  the  rapid  filtering  apparatus  (see  Fig.  323). 
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Fig.  474 


Fio.  475 


Last  drop 
effect 


Tubulated  bottle 


In  placing  the  bottles  upon  the  shelves,  an  alphabetical  arrange- 
ment is  undoubtedly  the  best.  It  is  well,  however,  to  group  the 
strong  acids  in  one  place,  and  the  very  poisonous  liquids  in  another. 
The  labelling  should  be  distinct  and  easily  read,  and  the  abbrev- 
iations not  so  short  as  to  allow  of  any  misunderstanding.  There 
should  be  no  shading  of  the  letters.  The  plain  black  Egyptian 
letter  on  a  plain  gold  ground  is  the  best  on 
this  account,  while  the  combined  effect  in 
a  row  of  bottles  so  labelled  is  richer  than 
where  some  obscure  or  composite  style  of 
label  is  adopted.  The  glass  or  mica  label 
is  universally  used  now  for  bottles — being 
cemented  on  with  a  mixture  consisting  of 
three  parts  of  rosin  and  one  part  of  wax — 
paper  labels  having  almost  gone  out  of  use. 
These  glass  labels  are  subject  to  the  disad- 
vantage of  being  easily  cracked  and  chipped, 
but  they  can  be  replaced  so  cheaply  that 
this  cannot  be  considered  a  serious 
objection.  The  recessed  label  has  an  advan- 
tage in  this  respect,  the  octagonal  depres- 
sion in  the  bottle  enabling  the  glass  label  to  be 
cemented  in  its  place  without  exposing  the 
edges,  thus  giving  it  protection.  Fig.  476 
shows  a  profile  view  of  this  label,  and  Fig.  471  a  front  view  of  an 
oblong  label  similarly  recessed. 

The  following  directions  for  attaching  the  glass  labels  are  furnished 
by  the  Whitall  Tatum  Company: 

Cement. — To  one  part  of  best  yellow  wax  add  three  parts  of  rosin; 
melt  together  in  an  open  pan  or  kettle,  to  the  consistence  of  syrup. 

Directions. — Place  the  dry  bottle  on  a  table  in  a  nearly  horizontal 
position  in  front  of  you.  Pour  the  cement  on  the  hollow  side  of  the 
label  with  a  spoon ;  then  apply  the  label  to  the  bottle  with  a  gentle 
pressure.  When  the  cement  is  hard  remove  the  surplus,  clean  the 
bottle  and  label  with  a  little  kerosene  oil,  and  wipe  off  with  a  damp 
towel. 

Fig.  477  shows  a  method  of  systematically   storing    little 
odd  packages  which  are  troublesome  to  place.     This  is  a 
modification  of  the  plan  first  seen  by  the  author  in  Samuel 
A.  D.  Sheppard's  store  in  Boston.    A  section  back  of  the 
prescription    counter  is  chosen,  and  a  number   of   small 
drawers  are   arranged   to   hold   five  or  six  bottles   in  an 
upright  position.   This  plan  or  modifications  of  it  are  much 
used  to-day  in  the  fitting  out  of  drug  stores.    Fig.  478  shows 
the  Schwartz  Sectional  cabinet,  made  by  the  Indianapolis 
Drug    Cabinet    Company,    arranged    for   a   prescription  b        i  i»bei 
counter.    As  it  is   constructed   in   sections  they  may   be     h^g*y 
fitted  into  irregular  space    in  the  store  or  may  be  added  to 
as  the  demands  of  a  business  increase.    The  drawers  swing  to  1  he  left, 
after  they  are  drawn  out,  that  the  contents  may  be  readily  accessible, 
and  they  are  fitted  with  adjustable  partitions  to  suit  all  sizes  of  l»ottles 
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or  packages.  By  this  sys- 
tem the  numerous  articles  of 
a  drug  store  may  be  system- 
atically arranged,  be  pro- 
tected from  light  and  dust, 
and  readily  located,  espec- 
ially if  properly  catalogued. 
All  drawers  should  be  num- 
bered and  also  labeled  with 
their  contents. 

The  Prescription  Counter. 
— This  will  probably  require 
more  care  and  thought  to 
secure  the  most  advanta- 
geous arrangement  than  any 
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Schwartz  drug  cabinet  iind  prescription  counter 
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other  feature  of  the  store.  Good  li^ht  and  a  convenient  water  supply 
are  absolute  essentials.  A  corner  location  will  generally  afford  a  side 
window,  from  which  plenty  of  light  from  the  Bide  and  back  maj  be 
had,  wdiile  the  sink  should  be  close  at  hand.  The  counter  should  be 
of  the  same  material — hard  wood — as  the  fixtures  ;  <>r,  it  hard  wood 
has  not  been  used  for  the  fixtures,  the  counter  top  al  Least  Bhonld  be 
of  walnut,  mahogany,  oak,  ash,  or  cherry. 

Fig.  479  shows  the  front  of  a  prescription  counter  formerly  used  by 
the  author.  The  upper  portion  is  divided  iuto  three  spaces,  the  mid- 
dle one  of  which  is 

covered  with  a  single  *IG-  4^9 

sheet  of  plate  glass, 
while  the  other  two 
are  occupied  by  plate 
mirrors ;  the  lower 
portion  is  divided 
into  closets,  which 
are  protected  by  glass 
doors,  and  suitable 
articles  are  displayed 
on  the  shelves  in  the 
closets ;  these,  like 
the  closets  under  the 
dispensing  counter, 
are  very  useful  as 
receptacles  for  many 
small  articles  which  are  attractive  to  persons  who  are  waiting  for  pre- 
scriptions. 

The  arrangement  of  the  back  of  the  prescription  counter  is  probably 
of  more  importance  than  that  of  any  other  part  of  the  fixtures.  The 
fact  that  the  customer  rarely  sees  this  part  of  the  store  is  one  of  the 
reasons  why  it  should  not  be  neglected.     The  best  reason  for  devoting 

thought  and  care  to  plan- 

ning  the  arrangement  of 
the  prescription  counter 
is  that  here,  more  than 
in  any  other  place,  the 
fate  of  a  human  life  IS 
often     decided.        Hence 

system,  order,  and  clean- 
liness should  be  the 
guiding  rule  Pig.  Is" 
shows  the  back  \  iew  of 
the  prescript  inn  counter. 
The  Upper  portion  pre- 
sents   a     scries    of    Open 

shelves,  containing  rows 
of  japanned  tin  cans, 
uniform  in  color  and  in  style  of  label  with  the  shop  cans.  The  Lower 
Shelf,  in  each  section,   is  devoted  to  the  volatile  "its.      These  are  eon 

tained  in  ^lass  stoppered  bottles,  which  are  placed  in  the  cans  ;  or,  if 

preferred,  the  original  bottles  in  which  the  oils  are  bought  are  placed 


Prescription  counter,  lack  view 
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Fig.  481 


Fig.  482 


Can  for  prescrip 
tion  counter 


Extract  can  for 

prescription 

counter 


in  the  cans.  The  oils  are  thus  protected  from  light,  air,  and  dust, 
and  in  the  latter  case  the  label  of  the  dealer  is  constantly  before  the 
dispenser,  and  the  quality  of  the  oil  under  surveillance.  The  second, 
third,  and  fourth  rows  are  used  to  hold  the  chemicals  and  dry  phar- 
maceutical non-poisonous  products  which  are  constantly 
in  use.  In  compounding  prescriptions,  some  of  these 
cans  are  filled  directly  from  the  larger  shop 
bottles,  and  the  substance,  if  without  action 
on  the  tin,  is  not  first  put  into  smaller 
bottles,  but  is  placed  at  once  in  the  can. 
Substances  like  sodium  bromide,  hydrated 
chloral,  potassium  citrate,  etc.,  are  placed 
in  bottles,  and  these  then  put  into  the 
proper  tin  cans.  Fig.  481  shows  one  of 
these  cans.  The  upper  row  is  devoted  to 
extracts,  these  being  contained  in  jars,  as 
shown  in  Fig.  482.  The  cans  should  be 
thoroughly  japanned,  and  the  label  may  be 
painted  in  large,  black,  distinct  letters  upon 
a  gold  ground.  The  substances  should  be 
arranged  alphabetically,  so  that  they  can  be 
readily  found  when  wanted.  This  arrange- 
ment enables  the  dispenser  to  exclude  the 
light,  air,  and  dust  from  the  substances,  and 
to  use  the  original  bottles  in  which  the  manufacturer  has  sold  the 
chemical,  thus  enabling  their  product  to  be  at  once  identified,  besides 
lessening  the  danger  of  errors;  while  another  advantage  is  that 
the  unsightly  display  of  bottles  of  all  sizes  and  shapes  containing 
chemicals,  with  the  labels  more  or  less  worn,  soiled,  and  fly  specked, 

is  avoided.  The  poisons,  alka- 
loids, and  very  powerful  substances 
should  be  kept  in  a  separate  closet, 
and  the  bottles  marked  with  a  poison 
mark  ;  for,  although  the  pharmacist 
should  early  learn  to  place  no  abso- 
lute dependence  upon  any  special 
system  of  preventing  errors,  but 
always  to  realize  that  constant, 
unremitting  vigilance  is  the  only 
Safeguard,  the  adoption  Of  some  ex- 
pedient which  will  aid  in  calling 
attention    to    poisonous    compounds 

serves  to  impress  apon  all.  particu- 
larly the  junior  assistants,  the  tact 
that  Safety  Call  he  secured  only  at  the 

expense  of  the  most  scrupulous  care. 

Fig.  483 shows  Holbe's  poison  closet. 
The  arrangement  shows  three  closets  in  one.  To  each  is  assigned 
separate  apparatus  with  lock  and  key. 

The  fop  Of  the  prescription  counter  should  be  made  of  hard  wood, 
and  be  at   least  on,,  and  one-half  inches  thick  If  durability  is  desired. 

The  slides  shown  just  under  the  edge  of  the  counter  are  very  conve- 


Fig.  483 


Holbe'e  poison  closet 
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nient.  They  can  be  relied  upon,  when  they  are  pulled  out,  in  an 
emergency,  to  double  the  capacity  of  the  counter.  One  of  tin-  slides 
may  have  a  sheet  of  ground  glass  set  into  it  by  chiselling  out  suffi 
cient  of  the  wood  on  the  face  to  allow  tin-  glass  to  be  set  in  flush 
with  the  surface  of  the  slide  upon  a  bed  of  label  cement  (three  parts 
rosin  and  one  part  yellow  wax).  This  forms 
a  convenient  ointment  slab,  particularly  for  FlG-  484 

making  up  a  rather  large  quantity  of  oint- 
ment. It  is  easily  cleaned  and  kept  in  order. 
Two  of  the  slides  should  be  appropriated  to 
folding  powders  and  kept  exclusively  for 
this  purpose,  and  one  reserved  for  holding 

the  pill  machine  when  in  use,  while  one  may  ^  for  ho7ding  mortere 
have  three  circular  bevelled  holes  of  different 
diameters  cut  through  upon  the  front  of  the  slide.  If  a  strip  equal 
in  width  to  one-half  the  diameter  of  these  holes  is  sawed  out.  as 
shown  in  Fig.  484,  and  then  connected  by  two  screw  bolts  which 
project  entirely  through  the  strip,  it  will  be  possible,  by  attaching 
thumb  screws  to  the  ends  of  the  bolts,  to  clamp  the  mortar  securely. 
The  holes  should  be  wider  in  diameter  at  the  bottom  than  at  the  top, 
so  that  the  "bite"  of  the  clamp  will  be  stronger  when  the  mortar  is 
securely  clamped.  It  is  useful  in  working  tough  pill  masses,  or  in 
making  emulsions  quickly.  The  drawers  in  the  counter  are  appro- 
priated to  various  purposes.  Those  on  the  left  are  partitioned  off, 
and  contain  pill,  powder,  and  suppository  boxes,  each  in  its  proper 
division.  Ointment  jars  of  various  sizes  occupy  another  set  in  the 
next  row  ;  the  top  drawer  and  the  one  immediately  below  it  contain 
the  pill  machines  ;  lozenge  cutters,  cachet  machines,  suppository 
moulds,  etc.,  are  in  another  drawer,  spatulas,  stirring  rods,  etc.,  in 
still  another.  Prescription  bottles  of  all  sizes  (cleaned  and  dried. 
and,  if  preferred,  corked)  are  in  the  next  section,  while  cut  labels, 
capping  paper,  scissors,  and  corks,  in  partitioned  drawers,  find 
places  in  the  succeeding  row.  One  of  the  upper  drawers  in  the 
middle  of  the  counter  should  be  set  apart  for  towels,  while  the  open 
space  below  is  convenient  for  holding  the  box  to  collect  the  scraps  of 
paper  and  light  waste  which  accumulate  during  the  day.  The  closets 
hold  the  mortars  and  pestles,  ointment  slabs,  etc. 

Arrangement  of  Laboratory  and  Cellar. — The  suggestions  that 
are  to  be  made  upon  the  above  subject  must  necessarily  l>e  of  a  very 
general  character,  as  the  circumstances  of  pharmacists  vary  greatly. 
The  apparatus  employed  in  the  making  of  the  various  preparations 
has  been  already  considered  under  the  heads  devoted  to  the  subjects, 
hence  the  general  arrangement  must  now  receive  attention. 

The  Laboratory. — Tins  very  important  room  in  the  pharmacy 
should  be  fitted  with  every  facility  for  carrying  on  the  various  opera- 
tions required,  with  ease,  rapidity,  and  comfort.  In  most  establish- 
ments but  one  room  is  available  for  this  purpose,  and  this  directly  in 
the  rear  of  the  dipensing  room.  The  manufacturing  pharmacist,  who 
makes  preparations  on  the  large  scale,  is  compelled  to*  devote  much 
time  and  thought  to  the  most  advantageous  arrangement  of  spare,  and 
he  generally  selects  a  location  in  an  unfrequented  portion  of  the  \<>\\  n 
or  city,  or  in  the  suburbs,  where  property  is  cheaper  and   railway 
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facilities  are  abundant,  while  the  retail  pharmacist  is  fortunate  indeed 
if  he  can  set  apart  a  special  room  on  the  first  floor  adjoining  the  dis- 
pensing room  for  a  laboratory.  The  essential  features  of  this  room 
are  a  good  light,  an  unfailing  supply  of  cold  and  hot  water,  a  good  flue 
for  carrying  off  vapors,  and  sufficient  room  for  counters,  closets, 
shelving,  etc. 

If  steam  can  be  introduced,  so  that  steam  kettles,  evaporators,  etc., 
can  be  used,  it  will  be  a  great  convenience.  The  boiler  may  be  most 
suitably  located  upon  the  first  floor  or  in  the  cellar.  In  those  cases 
where  the  space  for  a  permanent  boiler  cannot  be  spared,  Prof.  Patch's 
small  steam  boiler  may  be  used.  This  will  permit  the  use  of  steam 
without  requiring  much  room,  and,  when  an  operation  is  concluded, 
the  expense  of  keeping  up  the  fire,  as  is  the  case  in  the  use  of  coal, 
will  be  saved.  A  drying  closet  (Fig.  219)  for  desiccating  drugs, 
herbs,  lozenges,  etc. ,  on  trays,  is  preferably  located  here,  while  fur- 
naces, gas  stoves,  etc. ,  must  be  suitably  placed.  Closets,  arranged  to 
hold  stills,  condensers,  dishes,  kettles,  funnels,  measures,  etc.,  must 
be  provided,  while  working  counters,  having  either  wooden  tops  cov- 
ered with  sheet  lead,  or  slate  tops,  must  be  arranged  so  as  to  obtain 
the  greatest  number  of  advantages.  Care  should  be  exercised  to  have 
the  floor,  whether  of  stone  or  of  brick,  laid  in  cement,  and  slant 
gradually,  so  that  when  it  is  washed  the  water  will  naturally  run 
toward  the  waste  pipe,  which  should  be  located  in  one  corner.  If  a 
stone  or  brick  floor  is  inadmissible,  an  ordinary  board  floor,  covered 
with  sheet  zinc  in  those  portions  likely  to  become  wet,  can  be  made 
to  answer.     The  following  illustrations  will  serve  to  give  some  idea 

Fig.  485 


Laboratory,  northern  tide 


of  the  general  plan  of  a  pharmacist  s  small  working  laboratory.  The 
special  apparatus  is,  of  course,  nol  figured,  as  it  would  interfere  with 
thfl   view  Of  the  general   arrangement   <>f  the  counters,   etc.     For  a 
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detailed  description  of  the  apparatus  the  reader  is  referred  t«>  the 
illustrations  in  the  previous  chapters  and  to  the  descriptions  of  the 
various  processes  of  operative  pharmacy. 

The  illustrations  represent  the  counter  and  apparatus  for  t he  four 
sides  of  the  room.  Fig.  485  represents  the  northern  side.  This  is 
devoted  to  the  larger  operations  of  evaporation,  distillation,  etc.  The 
steam  boiler,  copper  kettles,  still,  sink,  etc.,  being  here,  a  steam  pipe 
from  the  boiler  may  be  run  into  the  store  for  heating  purposes  or  to 
supply  steam  for  small  kettles,  water  baths,  etc.,  there.  Fig.  486 
represents  the  eastern  side,  the  most  prominent  object  being  a  work 
table,  with  gas  and  steam  attachments.     The  retort  stand,  shown  in 

Fig.  486 


Laboratory,  eastern  aide 


Fig.  187  may  be  used  in  either  of  the  three  holes  in  the  counter,  or  it 
may  be  unscrewed  and  put  away  in  pieces.  Four  large  drawers  and 
slides  are  seen  in  this  counter.  An  adjustable  vise  might  occupy 
space  at  one  end,  and  at  least  one  of  the  drawers  should  be  set  apart 
for  tools  of  general  utility,  as  hatchet,  hammer,  saw.  plane,  chisel, 
etc.  The  other  drawers  may  contain  corks,  bladder,  twine,  spatulas, 
scoops,  glass  tubing,  cork  cutters,  etc.,  and  other  articles  employed  in 
flask  operations,  small  distillations,  etc.,  since  this  counter  will  be 
used  for  purposes  of  this  kind.  Fig.  487  is  the  counter,  with  a  sheet 
lead  top,  used  for  chemical  work,  testing,  etc.  It  should  be  on  the 
south  side,  so  that  the  northern  light  shall  fall  directly  upon  it.  A 
small  sink  at  one  end  will  be  a  convenience.  Appropriate  drawers, 
slides,  and  a  closet  for  holding  chemical  apparatus  arc  also  provided. 
Fig.  488  represents  the  pharmaceutical  counter,  witli  the  percolating 
stand  (see  Fig.  415)  above  it  ;  two  large  closets  to  hold  the  percolators 
when  not  in  use,  and  six  drawers,  with  slides.  Mill  complete  the 
arrangement  oft  his  counter. 

The  Cellar. — This  usually  neglected  locality  should  receive  as  much 
attention  as  the  more  favored  portions  of  the  store.  It  should  be 
placed  in  charge  of  one  or  more  of  the  assistants,  and  the  responsi- 
bility for  keeping  it  in  good  order  definitely  fixed.  Good  light  is 
generally  difficult  to  obtain,  and  care  is  necessary  in  the  use  of  gas 
lights,  lanterns,  etc.  The  floor  should  be  of  cement,  stone,  or  brick, 
and,  above  all,  the  cellar  should  be  thoroughly  drained.  Good  facil- 
ities for  lowering  and  hauling  heavy   boxes,  barrels,  and  packages 
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should  be  provided,  while  the  stock  of  prescription  bottles  should  be 
kept  in  covered  bins  arranged  on  deep  shelves,  the  doors  being  hinged 
from  below,  and  each  bin  being  distinctly  labelled  with  the  size  of 
the  bottles  contained  in  it.  In  most  stores  the  heating  apparatus, 
whether  it  be  a  furnace  or  a  portable  heater,  is  located  in  the  cellar  ; 

Fig.  487 


J^S^C 


Laboratory,  southern  side 


and  the  position  of  the  heater  in  the  cellar  will  largely  determine  the 
proper  arrangement  of  the  stock  which  is  kept  there.  Undoubtedly 
fche  most  useful  feature  about  the  cellar  of  a  pharmacy  is  the  fact  that 
il  affords  a  suitable  place  for  keeping  surplus  stock,  heavy  or  bulky 
articles,  and  those  which  are  perishable  if  exposed  to  heat,  light,  or 
the  too  dry  atmosphere  of  the  upper  rooms. 

The  stock  of  mineral  waters,  or  of  liquids  which  are  capable  of 
freezing,  should  be  kept  near  enough  to  the  heater  to  prevent  an  acei- 
denl  arising  from  too  low  a  temperature  in  winter,  while  ointments, 
cerates,  volatile  oils,  ethereal  and  alcoholic  liquids,  etc.,  should  he 
placed  in  the  cooler  portions  of  the  cellar.  If  a  fire  proof  vault 
made  of  stone  or  brick  can  be  provided,  it  will  be  found  a  great  con- 
venience for  keeping  the  latter  class  of  preparations.  The  capabilities 
of  the  cellar  should  he  made  an  object  of  study,  and  a  particularly 

cool  spot  should  he  selected  in  which  to  keep  the  ointments.  If  this 
Bhould  happen  to  he  in  an  inconvenient  place,  or  too  for  away  from 
the  steps  leading  from  the  Store,  one  of  the  stock  closets  in  the  store 
may  In-  converted  into  a  dumb  waiter  and  lowered  into  a  pit  dug  in 
the  cellar.  When  an  ointment  is  needed,  the  dumbwaiter  can  he 
easily  hauled  up.  secured,  and,  after  the  object  is  accomplished,  low- 
ered  into  the  cooler  atmosphere. 

The  carboys  containing  acids,  etc.,  are  generally  regarded  as  cum- 
benome  and  unwieldy  objects.     They  may  be  stored  on  skids  in  the 
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least  valuable  portion  of  the  cellar.     The  method  of  pouring  from 
a  carboy  is  by  the  use  of  Stevenson's  carboy  rocker  I  see  Pig.   ill    . 
Demijohns  may  be  protected  from  breakage  and  are  conveniently 

used  in  the  cellar  if  crated,  or  Banker's  tilting  demijohns  ma\  be 
used  (see  Fig.  489). 
The  custom  of  dispensing  carbonated  beverages  has  an  advantage 

which  is  frequently  overlooked, — namely,  the  fact  that  the  fountains 
are  efficient  fire  extinguishers.  A  line  of  gas  pipe  extending  the 
whole  length  of  the  cellar,  with  suitable  outlets,  would  not  lie  an  ex- 
pensive investment,  and  yet  in  case  of  fire  in  the  cellar  it  would  In- 
easy  to  form  an  attachment  with  a  fountain  of  "soda-water"  and 
thus  convey  a  stream  to  the  locality  of  the  fire.  The  small  portable 
steel  fountains  now  in  use  would  in  many  cases  do  away  with  the 
necessity  for  the  length  of  gas  pipe,  for  they  could  be  dragged  t<»  the 
fire,  and  their  contents  would  prove  very  effective  if  used  in  time. 

One  rule  should  be  rigidly  insisted  upon  in  the  care  of  the  stock  in 
the  cellar,  and  that  is  that  when  a  box  of  empty  bottles  or  mineral 
water,  or  any  boxed  package,  is  opened,  the  contents  should  be  dis- 
tributed to  the  bins  or  places  assigned  for  them,  and  the  empty  box 
and  litter  immediately  removed. 

Dampness  and  mould,  which  are  generally  so  destructive  to  the 
stock  kept  in  the  cellar,  may  be  avoided  by  ventilation.     A  change 

Fig.  488 


Laboratory,  western  side 


of  air  can  always  be  secured  by  opening  windows  in  the  opposite  ends 

of  the  cellar,  and  the  musty  odors  so  frequently  ooticed  w  ill  rapidly 
disappear  if  attention  is  paid  to  ventilation. 

The  stock  of  liquids  is  osually  kept  in  demijohns  and  large  green- 
glass  bottles.  These  should  be  arranged  on  shelves,  the  larger  pack- 
ages on  the  lower  shelves.  The  wooden  covered  glass  demijohns  and 
tinned  iron  cans,  known  as  transportation  cans  and  demijohns,  are 
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Fig.  489 


Fig.  490 


Container  for  stork 

liquids 


Tilting  demijohn 


very  useful  in  this  connection  (see  Figs.  489  and  490).  Great  rare 
must  be  taken,  however,  in  the  use  of  tinned  iron  cans  for  pliarmaceutical 
liquids.  It  is  not  safe  to  store  acid,  alkaline,  or  corrosive  liquids  in 
them,   nor    those  containing   tannin,   on   account  of  their   injurious 

action  on  the  tinned 
iron.  The  safest  plan 
is  to  limit  the  use  of 
cans  to  oils,  glycerin, 
alcohol,  and  fatty  bod- 
ies, which  contain  noth- 
ing capable  of  acting 
on  the  tinned  iron. 
The  large  containers 
should  be  labelled  in 
two  ways.  The  official 
name  should  be  sten- 
cilled plainly  upon  the 
wooden  side  which  is  most  prominent, 
and  in  addition  there  should  be  a  tag 
properly  labelled  and  tied  to  the  han- 
dle ;  upon  the  reverse  side  of  this  tag  the  date  showing  when  the  con- 
tents were  made,  with  any  other  useful  notes  or  data,  should  be  placed. 
The  half-gallon  and  smaller  stock  bottles  should  be  labelled  distinctly 
with  large  letters.  A  serviceable  label  is  made  by  using  heavy  manilla 
paper,  and  instead  of  an  ordinary  pen  a  camel's  hair  brush  or  a  piece 
of  pine  wood  whittled  to  a  flat,  stub  point  like  a  German  text  pen, 
dipped  into  black  asphalt  varnish,  may  be  used  to  make  the  letters. 

In  concluding  this  chapter,  the  following  rules  for  drug  clerks  are 
appended,  they  were  formulated  by  J.  B.  Moore,  of  Philadelphia,  a 
pharmacist  of  large  experience  and  worthy  attainments. 

RULES   FOR   DRUG   CLERKS' 

Pharmacists  who  desire  to  become  good  and  successful  business 
men  should  always  be  on  the  alert,  wide-awake,  and  observing. 
Watch  closely  the  character  and  methods  of  successful  business  men  ; 
study  human  individuality  ;  the  different  dispositions  of  people  you 
meet  in  business  and  in  your  wanderings  ;  observe  the  expressions  on 
their  countenances  and  form  your  opinion  of  their  natures,  character- 
istics, habits,  tastes,  etc.,  and  study  the  influence  of  words  and  expres- 
sions upon  your  own  and  other  minds.  Think  much  and  learn  what 
will  please  and  attract,  also  what  will  offend  and  repel. 

Practise  the  habit  of  scanning  the  features  of  people  who  enter  the 
store,  and  form  an  opinion  of  how  best  to  pleasantly  address  them. 
Some  will  want  you  to  bo  sociable  and  chatty,  while  others  who  are 
morose  and  taciturn  will  want  but  little  said,  and  that  to  the  point. 

Remember,  you  have  a  business  life  ahead  of  you,  and  all  this  kind 
of  knowledge  is  invaluable.  The  possession  of  it  may  also  assure  you 
success,  while  the  hick  of  it  may  lead  to  failure. 

The  following  rules  will  embrace  almost  every  important  act  and 
duty  of  the  store,  and  their  study  and  observance  will  greatly  aid  you 
in  becoming  a  first-class  pharmacist)  which  every  votary  of  the  pro- 

1  See  Druggist's  Circular,  1906,  page  75. 
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fession  should  aim  to  become.  If  this  is  not  your  object  you  certainly 
have  mistaken  your  calling. 

1.  Personal  Appearance. — Clerks  are  expected  to  be  well  clad  and 
present  a  neat  and  clean  appearance.  No  one  is  allowed  to  wait  upon 
customers  in  his  shirt  sleeves  ;  proper  respect  for  ladies  and  your  own 
sense  of  propriety  should  forbid  it. 

2.  Personal  Conduct. — Avoid  the  use  of  spirituous  beverages  and 
tobacco  in  any  form,  also  the  offensive  habit  of  profanity.  Be 
truthful  always. 

3.  We  do  not  desire  to  interfere  with  your  religious  principles  and 
inclinations,  but  would  say  that  good  citizenship,  respect  for  God, 
and  your  own  moral  worth,  should  induce  you,  by  all  means,  to  attend 
divine  worship  once  on  Sunday,  or  at  some  time  during  the  week,  as 
your  time  and  convenience  may  permit.  This  will  tend  to  confer 
upon  you  a  better  standing,  and  will  inspire  public  confidence  and 
esteem. 

4.  Be  particular  and  discriminating  in  the  choice  of  your  intimate 
associates,  as  your  future  welfare  and  happiness  may  greatly  depend 
upon  it. 

5.  An  occasional  call  or  short  visit  to  the  store  by  a  friend  is  not 
objectionable,  but  prolonged  stays,  which  are  likely  to  divert  a  clerk's 
attention  from  his  business  and  interfere  with  his  duties,  should  not 
be  encouraged  and  will  not  be  tolerated. 

6.  Do  not  indulge  in  levity,  loud  talk,  noisy  conduct,  whistling, 
singing,  smoking,  or  other  unseemly  behavior  in  the  store. 

7.  If  necessary  to  ask  a  question  of  the  proprietor  or  another 
clerk,  go  to  him  quietly.  Do  not  call  across  the  store  that  others 
may  hear. 

8.  Keeping  up  Stock Be  ever  watchful  when  making  a  sale  to 

notice  if  there  remains  a  sufficient  stock  of  the  article  sold,  or  that  of 
any  adjacent  article  ;  if  not,  make  a  proper  minute  at  once  upon  the 
"want  book."  Every  clerk  and  employee  should  be  on  the  alert,  all 
the  time,  to  discover  shortage  in  stock.  Being  "out  of"  goods  called 
for  is  the  bane  of  the  business. 

9.  Before  you  place  goods  in  stock  they  should  be  distinctly 
marked  in  ink  with  the  cost  and  selling  price;  and  later,  if  in  hand- 
ling you  discover  any  goods  unmarked,  you  should  mark  them  at 
once,  or  leave  them  out  to  be  marked. 

10.  Every  day,  or  at  leisure  moments,  never  neglect  to  look  after 
the  stock  of  all  goods  that  are  kept  in  packages,  bottles,  boxes,  etc. 
Also  all  the  specialties  and  other  goods  that  are  put  op  for  immediate 
delivery.  Make  a  memorandum  of  all  those  that  are  out  or  nearly  so, 
and  replenish  the  stock  at  once,  or  at  the  earliest  possible  moment 
Do  not  keep  people,  who  may  be  in  a  hurry,  waiting  until  yon  pre- 
pare a  bottle  of  solution  of  magnesium  citrate,  or  a  seidlit/.  powder. 
or  put  up  some  other  article  which  you  ought  to  have  ready  for  in- 
stant delivery.  Also  keep  your  shop  bottles  and  shop  drawers  well 
filled.  Scantily  filled  shop  bottles  suggests  poverty  or  a  lack  of  good 
business  management. 

11.  In  handling  stock  of  any  kind,  either  in  the  store,  cellar,  or 
laboratory,  be  careful  to  observe  any  article  that  has  deteriorated  or 
is  becoming  impaired  by  age,  exposure,  or  auy  other  unfavorable  con- 
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dition  ;  also,  if  any  preparation,  or  any  product  of  the  laboratory, 
needs  replenishing.  Your  duty  and  your  just  concern  for  your  em- 
ployer's interest  should  induce  you  to  immediately  report  to  him  all 
such  fads  and  circumstances. 

12.  The  show  cases,  the  counters,  and  the  stock  upon  them  should 
be  kept  clean  and  in  order.  If  the  cases  have  metal  frames,  these 
should  be  scoured  two  or  three  times  a  week  and  be  kept  bright.  The 
cases  should  be  wiped  off  every  morning  and  dusted  frequently.  The 
contents  of  the  cases  should  be  kept  in  order,  the  goods  changed  and 
rearranged  often  to  make  them  look  fresh  and  attractive. 

13.  Avoid  entirely,  or  as  much  as  possible,  sweeping  and  dusting 
while  customers,  especially  ladies,  are  in  the  store. 

14.  In  dispensing  asafetida,  powdered  aloes,  and  other  offensive 
articles,  suppress  as  much  as  possible  their  objectionable  odors,  and 
prevent  them  from  permeating  the  atmosphere  of  the  store.  In  making 
and  dispensing  all  offensive  articles  like  elixir  of  ammonium  vale- 
rianate and  other  valerianic  preparations,  and  all  other  articles  which 
diffuse  an  unpleasant  smell,  you  should  confine  the  work  to  the 
cellar  and  laboratory  when  practicable.  The  atmosphere  of  a  phar- 
macy should  be  kept  as  pure  and  as  free  from  all  offensive  odors  as 
possible. 

15.  The  good  and  desirable  clerk,  who  aspires  to  a  permanent 
position,  with  advancement  and  increase  of  salary,  will  take  pride 
and  pleasure  in  keeping  the  store  in  a  neat  and  clean  condition,  will 
keep  the  counter  show  cases  and  all  the  other  show  cases  always  in 
order,  and  the  stock  neatly  arranged  and  displayed  in  a  tasteful  and 
attractive  style. 

16.  Waiting  on  Customers. — When  a  customer  enters  the  store, 
greet  him  with  a  bow  or  a  pleasant  "Good  morning"  (or  "after- 
noon" or  "  evening,"  as  the  case  may  be).  If  the  customer  is  a  lady, 
unaccompanied  by  a  gentleman,  and  it  is  convenient  for  you  to  do 
so,  accompany  her  to  the  door,  and  open  and  close  it  for  her.  These 
little  courtesies  and  evidences  of  refinement  are  always  appreciated. 

17.  If  you  are  in  the  rear  of  the  store,  the  sound  of  the  door  open- 
ing, or  of  footsteps  upon  the  floor,  should  be  a  summons  for  imme- 
diate attention.  Do  not  keep  a  customer  waiting  and  wondering  if 
any  one  is  in.  If  you  are  out  of  view  or  deeply  engaged,  announce 
your  presence,  or  step  forward  and  pleasantly  ask  him  to  wait  a 
moment ;  if,  however,  he  cannot  wait,  endeavor  to  serve  him  at 
once. 

18.  All  persons  must  be  waited  upon  promptly,  and  the  same  cour- 
tesy, patience,  and  kindness  must  be  shown  to  the  smallest  child  and 
humblest  citizen,  irrespective  of  color,  as  is  paid  to  the  most  distin- 
guished personage.  The  dollars  you  get  from  them  are  of  the  same 
value. 

1!».  All  customers  should  be  waited  upon  as  nearly  as  possible  in 
the  order  in  which  they  entered  the  store.  Sonic  diffident  and 
modest  persons,  especially  children,  may  enter  while  you  are  busy 
and  will  not   press  forward  to  take  their  turn  at   the  counter,  and  may 

thus  be  neglected.  Therefore  yon  should  ever  be  on  the  alert  and  call 
or  beckon  to  them  to  come  forward  to  be  waited  On,  otherwise  they 
may  go  out  offended,  feeling  that  they  have  been  neglected. 
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20.  Never  hastily  tell  a  customer  that  you  do  not  keep  or  that  you 
are  "out  of"  an  article  until  you  have  searched  for  it  and  assured 
yourself  by  inquiring  of  others  that  it  is  not  in  stock.  Then  kindly 
offer  to  promptly  get  it  for  him. 

21.  Never  be  so  ill-bred  as  to  sneer  or  smile  in  derision  at  persons 
who  happen  to  ask  for  an  article  under  a  wrong  or  distorted  name. 
You  might  go  just  as  far  astray  in  asking  for  something  in  another 
kind  of  store. 

22.  Never  hesitate  to  ask  all  necessary  questions.  This  is  often 
requisite  to  enable  you  to  act  intelligently  in  serving  a  customer. 

23.  When  a  customer  is  making  known  his  wishes,  pay  strict  atten- 
tion to  avoid  the  necessity  of  asking  him  to  repeat  his  words.  If  a 
few  minutes  will  be  required  to  fill  his  order,  pleasantly  ask  him  to 
take  a  seat. 

24.  In  waiting  upon  a  customer,  endeavor  to  give  him  your  un- 
divided attention,  if  possible. 

25.  In  selling  goods,  especially  toilet  articles,  perfumery,  and 
fancy  goods  generally,  never  ask  a  customer  what  priced  artiele  he 
wants,  nor  in  a  miserly  manner  show  a  single  article  at  a  time  ;  but 
hand  out  tooth-brushes  by  the  handful,  hair,  nail,  and  other  brushes, 
combs,  perfumery,  and  all  fancy  articles  in  lavish  quantities  and 
pleasing  variety,  politely  directing  attention  to  your  highest  priced 
goods  as  a  feeler,  then  successively  descending  the  scale  of  prices. 
commenting  modestly,  intelligently,  and  instructively  upon  the  merits 
of  the  goods,  until  you  have  met  the  views  of  your  customer.  Be  not 
too  importunate,  and  avoid  offensively  antagonizing  his  views  and 
opinions.  After  a  reasonable  endeavor  to  suit,  and  you  fail,  express 
your  regret  at  not  being  able  to  please  him,  evince  no  disappoint- 
ment, but  in  a  cordial  and  friendly  manner  invite  him  to  call  again. 
You  can  justly  praise  your  best  goods,  but  you  should  not  speak  dis- 
paragingly of  your  cheaper  ones.  Be  frank  and  honest  in  what  you 
say,  and  aim  to  suit  and  please  your  customer  in  what  he  wants. 

26.  After  showing  goods,  replace  them  at  once,  or  at  the  earliest 
possible  moment,  and  properly  rearrange  the  stock.  Never  allow 
tempting  goods  to  lie  around  on  the  counter  or  show  cases,  where 
they  are  liable  to  be  carried  off. 

27.  All  goods  of  every  description,  from  the  most  insignificant  to 
the  most  important,  should  be  neatly  wrapped  in  paper  and  tied  with 
a  string.  If  there  is  more  than  one  article  all  should  be  wrapped  to- 
gether and  made  into  one  neat  and  compact  package.  To  hand  a 
customer  a  syphon  of  soda  water,  or  a  bottle  of  any  of  the  drinking  or 
mineral  waters  without  wrapping  it  in  paper,  as  is  so  often  done,  is  a 
crude  and  slovenly  style  of  doing  business.  To  many  fastidious  per- 
sons  this  would  be  an  offence  against  propriety  which  might  Ik-  re- 
sented  by  the  withdrawal  of  their  patronage. 

28.  In  supplying  syringes  or  other  surgical  appliances,  and  espe 
cially  to  ladies,  do  it   in  the  most   respectful,  modest,  and  becoming 
manner.     Exhibit  the  goods  at  a  part  of  the  counter  or  other  pari  of 
the  store  where  there  is  the  mast  privacy. 

29.  When  medicines  of  a  private  nature  are  called  for.  and  espe- 
cially by  a  lady,  avoid  indicating  by  word  or  action  that  yon  are 
aware  of  their  uses. 

100 
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30.  Iii  case  of  any  complaint,  serious  misunderstanding,  or  dispute 
with  a  cast  oiner,  refer  the  matter  at  once  to  the  proprietor,  if  he  is  in 
the  store ;  or,  if  he  is  absent,  be  conciliatory  in  your  manner,  and 
reason  pleasantly,  making  all  necessary  explanations,  and  if  complete 
reconciliation  cannot  be  effected,  leave  the  matter  for  future  adjust- 
ment by  the  proprietor. 

31.  Kemember  that  our  customers  are  our  friends  and  benefactors. 
It  is  their  generous  patronage  that  gives  us  prosperity  and  enables  us 
to  provide  ourselves  with  the  necessaries  and  comforts,  if  not  with  the 
luxuries,  of  life.  Therefore,  how  important  it  is  that  when  a  customer 
crosses  our  threshold  we  should  greet  him  with  every  evidence  of 
kindly  welcome  and  extend  to  him  every  accommodation  within 
reason  to  win  and  retain  his  confidence  and  patronage.  Never  treat 
him,  as  too  many  do,  with  an  air  of  independence  and  indifference. 

32.  Recommending  Goods. — In  selling  goods  or  medicines  of  any 
kind  which  are  of  rare  and  superior  quality  and  excellence,  you  can 
with  propriety  modestly  call  your  customer's  attention  to  the  fact. 
Many  persons  would  be  interested  and  pleased  to  know  it. 

33.  Our  specialities  and  goods  of  our  own  make  are  the  most  profit- 
able, and  should  be  given  the  preference  when  it  can  be  done  without 
offence.  You  cau  with  propriety  and  often  with  advantage,  after  the 
customer  has  made  his  purchase,  call  his  attention  to  and  show  him  a 
similar  medicine  or  article  of  our  own  make,  speaking  highly  but 
modestly  of  its  excellence,  and  at  the  same  time  saying  that  if  the 
article  he  is  getting  does  not  cure,  or  is  not  satisfactory,  you  would 
be  pleased  to  have  him  try  our  make,  at  the  same  time  handing  him 
a  circular  of  the  article,  if  you  have  one.  But  do  not  annoy  or  make 
an  unfavorable  impression  upon  him  by  importunity. 

34.  Iu  selling  medicines  of  any  kind  you  should  be  frank,  conscien- 
tious, and  truthful  in  your  statements  in  reference  to  its  quality  and 
usefulness.  Never  commend  an  article  above  its  intrinsic  therapeutic 
merits.  Do  not  advise  a  customer  to  purchase  a  medicine  of  whose 
composition  and  medicinal  qualities  you  are  ignorant,  nor  recommend 
the  use  of  a  medicine  whose  therapeutic  adaptability  to  the  case  you 
may  question.  In  fact,  it  would  rather  be  well  to  drop  a  word  of 
warning  and  discouragement,  especially  to  the  poor  and  ignoraut, 
against  the  purchase  of  a  medicine,  the  use  of  which  you  believe  may 
prove  more  harmful  than  beneficial.  There  is  hardlj'  a  business  in 
which  fraud  and  deception  can  be  practised  with  such  impunity,  and 
with  so  little  fear  of  detection,  as  in  pharmacy,  and  it  is  a  bad  man 
who  would  take  advantage  of  the  opportunity  to  practise  it,  where 
the  health  and  the  very  life  of  the  individual  is  involved. 

35.  Stamps,  Directory,  Telephone,  etc. — When  persons  call  for 
stamps,  postal  cards,  etc.,  you  should  sell  them  all  they  want,  or  as 
many  as  can  he  spared,  and  wait  upon  them  as  promptly  and  cour- 
teously as  it'  they  #ere  baying  tin'  most  profitable  articles. 

3<>.  Politt-lv  hand  the  directory  to  people  calling  to  consult  it,  or 
tell  them  where  to  get  it,  and  pleasantly  answer  all  questions  concern- 
ing its  use,  and,  If  necessary,  try  to  find  the  name  of  anything  they 
may  be  Looking  for  and  do  not  know  how  to  find. 

.'{?.  Be  agreeable  and  obliging  to  your  telephone  customers  ;  extend 
to  them  every  aid  you  can  in  finding  names  in  the  telephone  book  ; 
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advise  them  in  the  use  of  the  telephone,  and  'phone  for  them  it  you 
have  time  and  if  they  request  it,  or  do  not  understand  how  to  use  the 
instrument. 

38.  Willingly  accommodate  persons  calling  for  change,  whether 
customers  or  not,  and  manifest  pleasure  in  serving  them.  These 
little  accommodations  cost  us  nothing  and  occasion  Blight  trouble,  and 
often  confer  a  great  service  in  time  of  need,  and  arc  generally  appre- 
ciated by  the  public  and  redound  to  our  credit  and  promote  Mil  suc- 
cess in  business. 

39.  Persons  stepping  into  the  store  to  wait  for  a  car  or  for  any 
other  purpose  should  be  politely  and  pleasantly  invited  to  take  a  seat, 
and  by  your  cordial  manner  made  to  feel  that  they  are  welcome. 

40.  When  persons  call  to  inquire  about  ani/tliittf/.  answer  in  the  most 
courteous  and  agreeable  manner,  giving  them  the  fullest  information 
possible,  even  if  it  puts  you  to  some  trouble.  This  may  often  make 
a  friend  and  future  customer,  while  a  rude  and  discourteous  reply  is 
apt  to  make  you  an  implacable  enemy. 

41.  In  the  Prescription  Department. — When  a  person  hands  you 
a  prescription,  do  not  stand  in  his  presence  and  ponder  over  it  as 
though  you  did  not  understand  it.  Politely  thank  him  and  invite 
him  to  be  seated,  and  at  once  go  behind  the  prescription  counter, 
where  you  can  critically  examine  it. 

42.  In  refilling  prescriptions  you  must  see  that  all  soiled  containers 
are  thoroughly  cleaned,  a  new  label  is  affixed,  and.  in  the  case  of  a 
bottle,  a  new  cork  is  used,  making  the  package  as  fresh  looking  as 
when  new.  All  labels  must  be  neatly  and  distinctly  written  and 
carefully  applied. 

43.  All  pill  masses  should  be  carefully  made.  Proper  excipient  s 
should  be  chosen  and  so  cautiously  and  carefully  added  as  to  give 
the  pill  sufficient  firmness  to  retain  its  shape  on  standing  without 
the  addition  of  any  absorbent  powder  to  stiffen  it.  and  which  un- 
necessarily augments  its  size.  When  the  ingredients  are  mixed  and 
ready  for  the  excipient,  if  doubt  exists  as  to  the  best  one.  it  will  be 
well  to  experiment  with  several  small  portions  of  the  mixture  to 
ascertain  the  best  excipient,  then  mix  all  together  and  go  ahead. 
This  may  often  save  you  much  trouble. 

44.  In  compounding  liquid  medicines,  all  crystalline  salts  and  all 
solid  substances  of  tardy  or  sparing  solubility,  or  that  are  insoluble 
in  the  liquid  ingredients  of  a  mixture,  should  first  be  reduced  to  the 
finest  possible  state  of  division  in  a  mortar  before  admixture.  Tln\ 
should  not  simply  be  thrown  into  the  bottle  to  be  shaken  up  with  the 
liquid  ingredients,  perhaps  to  deposit  and  remain  in  coarse  particles. 
to  the  disgust  of  the  patient  and  to  mar  the  appearance  of  the  mix 
ture.  You  have  no  right  to  strain  out  any  insoluble  medicinal  ingre- 
dient. Physicians  never  add  any  ingredient  that  they  do  not  want 
retained  in  the  mixture.  When  you  have  reduced  the  solid  material 
to  the  utmost  fineness,  yon  have  done  your  duty.  Put  a  '-shake 
well"  label  on  the  bottle  of  all  mixtures  containing  insoluble  matter. 
and  if  the  deposit  is  of  much  potency,  also  verbally  Call  attention  to 
the  importance  of  shaking  the  medicine  well  before  taking.  "\  00 
must  in  such  cases  sacrifice  beauty  and  elegance  to  medicinal  effi- 
ciency.    Look  through  and  examine  all  mixtures  and  remove  any 
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visible  specks  or  other  accidental  impurities.  It  is  well  to  pass  all 
suspected  mixtures  through  a  flue  tea  strainer,  which  I  consider  an 
indispensable  adjunct  to  the  prescription  counter. 

45.  In  dispensing  powders,  after  the  ingredients  are  all  thoroughly 
mixed,  to  insure  greater  uniformity,  elegance,  and  purity,  the  mixed 
powder  should  be  passed  through  a  No.  80  sieve,  and  the  coarse  par- 
ticles should  be  returned  to  the  slab  or  mortar  for  further  trituration 
and  repeated  sifting  until  the  process  is  completed,  when  the  powder 
should  be  again  thoroughly  mixed  and  then  dispensed  as  directed. 

46.  All  mortars,  graduates,  spatulas,  and  utensils  whatsoever, 
employed  in  filling  prescriptions  and  in  the  manufacture  of  prepara- 
tions, should  be  washed,  cleaned,  and  put  away  where  they  belong 
immediately  after  use.  All  shelf  bottles  and  all  bottles  and  con- 
tainers brought  from  the  cellar  or  elsewhere  to  supply  a  portion  of 
their  contents,  should  likewise  be  at  once  returned  to  their  proper 
places  and  not  allowed  to  remain  on  the  counter  or  floor.  The 
sponges  used  at  the  prescription  counter  and  sink  should  be  fre- 
quently washed  with  soap  and  ammonia  water  to  keep  them  clean. 
Do  not  leave  them  lying  about  the  counter  or  in  the  sink,  foul  and 
filthy,  as  is  too  often  done. 

47.  Be  sure  to  cork  all  bottles  carefully  and  well,  especially  those 
containing  medicine  dispensed  on  prescription.  Select  corks  of  good 
quality  and  proper  size.  After  properly  pressing  them,  gently  force 
and  adjust  them  into  the  neck  of  the  bottle  to  about  one-third  their 
length,  or  sufficient  to  give  a  firm  fixedness,  leaving  enough  of  the 
cork  projecting  for  convenient  handling. 

48.  All  errors  in  compounding  prescriptions,  in  dispensing  or  in 
the  delivery  of  prescriptions  or  medicines  of  any  kind,  should  be  at 
once  reported  to  the  proprieter  ;  for  by  his  prompt,  intelligent,  and 
timely  action  he  may  frustrate,  avert,  or  at  least  modify  any  evil  con- 
sequence. 

49.  Charging  Goods. — When  goods  are  to  be  charged,  no  duty, 
however  important,  must  prevent  the  clerk  from  charging  them  at 
once  or  filing  a  memorandum.  No  one  can  estimate  the  loss  to  retail 
dealers  each  year  on  account  of  neglect  of  this  precaution. 

50.  In  the  absence  of  the  proprietor  and  his  manager,  refrain  from 
opening  new  accounts  with  persons  of  doubtful  or  unknown  responsi- 
bility, and  abstain  from  augmenting  long-standing,  unpaid  accounts. 
The  clerk  can  generally,  with  grace  and  without  offence  to  any  honest 
person,  decline  by  politely  saying,  UI  am  extremely  sorry,  but  in 
the  absence  of  the  proprietor  I  cannot  assume  the  responsibility  <>f 
selling  goods  on  credit."  Of  course,  if  you  believe  the  person  to  be 
responsible,  and  the  account  is  small,  you  might,  to  avoid  delay  and 
possible  offence  to  a  good  customer,  accommodate  him  and  report  the 
transactioo  at  the  earliest  opportunity. 

51.  A  clerk  or  employee  who  desires  any  article  out  of  the  stock  of 
the  stoic,  should  not  take  it  surreptitiously, — that  is,  without  the 
knowledge  of  the  proprietor  or  Ins  manager.  Whether  he  pays  for 
it  or  not,  such  a  transaction  is  questionable  and  reprehensible  He 
should  make  his  wants  known  to  the  proprietor,  preferably,  or  to  his 
manager,  who  may  accede  to  the  request,  adjust  the  price  and  terms 
of  sale.     If  the  goods  are  charged,  payment  should  be  made  to  the 
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proprietor  or  manager.  This  is  the  only  proper  and  honorable  course 
to  pursue.  It  protects  the  reputation  of  the  clerk  and  inspires  confi- 
dence in  his  integrity. 

52.  Using  the  Cash  Register. — In  using  the  cash  register,  all  regis- 
trations must  be  so  made  as  to  indicate  the  full  amount  of  the  sale. 
Intentional  and  persistent  infractions  of  this  rule  will  insure  summary 
discharge. 

53.  Sending  out  Goods. — There  must  positively  be  no  unnecessary 
delay  in  despatching  all  goods  for  which  orders  have  been  left  or 
sent,  whether  haste  has  been  requested  or  not.  Nothing  more  injuri- 
ously affects  the  business  character  of  a  store  than  habitual  tardiness 
in  the  delivery  of  goods,  and  especially  if  they  be  prescriptions, 
when,  perhaps,  a  sick  and  nervous  person  may  be  waiting  in  intense 
and  feverish  anxiety.  When  an  unavoidable  cause  has  occasioned 
delay,  a  proper  apology  or  explanation  should  be  made  in  writing  or 
verbally  upon  the  delivery  of  the  goods.  Promptitude  in  business 
establishes  confidence,  is  characteristic  of  a  good  pharmacist,  and  is 
a  potent  factor  in  his  business  success. 

54.  Poisons. — You  must  exercise  great  care  and  caution  in  selling 
poisonous,  strongly  caustic,  and  highly  irritating  or  corrosive  sub- 
stances. They  should  be  carefully  and  correctly  labelled,  and  also 
with  the  word  "  poison."  The  purchaser  should  be  cautioned  as  to 
their  dangerous  character,  and  all  necessary  verbal  precautionary 
directions  for  their  use  and  keeping  should  be  given  to  awaken  atten- 
tion and  emphasize  theii  noxious  nature.  A  correct  registration  of 
the  sale  of  the  article  should  always  be  made  in  compliance  with  the 
poison  law  of  the  State. 

55.  Answering  the  Night  Bell. — The  night  bell  must  be  promptly 
and  pleasantly  answered.  It  is  one  of  the  inseparable  and  disagree- 
able features  of  the  business.  But  for  consolation,  imagine  it  is  your- 
self at  the  door,  suffering  with  cramp-colic,  a  hemorrhage,  or  some 
other  painful  or  dangerous  malady,  seeking  relief,  or  with  a  prescrip- 
tion to  be  renewed  for  a  sick  mother,  wife,  child,  or  other  dear  one 
lying  at  the  point  of  death,  and  I  know  your  wrath  will  be  appeased 
and  you  will  pardon  your  untimely  caller. 

56.  The  Soda  Counter. — Everything  pertaining  to  the  soda  fountain 
should  be  kept  in  order  and  scrupulously  clean  ;  glasses,  spoons,  etc, 
should  be  washed  immediately  after  being  used.  A  sloppy  soda 
counter,  with  glasses,  tumbler  holders,  spoons,  etc,  strewn  about  in 
confusion  and  in  a  dirty  condition,  together  with  soiled  napkins  and 
old  straws,  is  repulsive  and  disgusting  to  customers,  and  bespeaks 
laziness  and  slovenliness.  Dirty  glasses  and  spoons  should  not  be 
allowed  to  remain  in  the  sink.  The  soda  apparatus  should  In-  washed 
daily,  and  the  draught  tubes,  syrup  faucets,  and  the  other  metal  parts 
should  be  scoured  frequently.  The  towels  and  sink  should  also  be 
kept  clean.  The  sponge  should  be  washed  daily,  or  oftener,  with  soap 
and  ammonia  water,  and  thoroughly  rinsed.  The  supply  of  syrups 
and  their  condition  should  be  objects  of  solicitude  and  daily  inspec- 
tion. Discard  at  once  all  syrups  that  are  not  in  prime  condition. 
Being  "out  of"  any  of  the  usual  syrups  when  they  are  called  un- 
makes a  bad  impression.  The  beverages  should  be  drawn  with  can'. 
Syrups  and  other  admixtures  should  be  well  mixed  and  not  allowed 
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to  remain  in  the  bottom  of  the  tumbler  to  be  drunk  at  the  last  swallow, 
as  is  often  the  case.  In  dispensing  ice  cream  soda  first  mix  the 
syrup  and  soda  water  thoroughly  with  a  spoon  before  adding  the 
ice  cream. 

57.  General  Guide  to  Work. — Every  act  in  pharmacy  should  be 
performed  with  care,  thoughtfulness,  intelligence,  and  the  greatest 
accuracy.  Your  own  liberty  and  the  lives  of  your  customers  depend 
upon  it.  Do  nothing  that  does  not  receive  the  sanction  of  your  con- 
science and  your  best  judgment.  Be  ever  mindful  of  the  old  adage  : 
"  Be  sure  you  are  right,  then  go  ahead." 

58.  The  opening  and  closing  of  doors  and  drawers,  and  the  hand- 
ling of  utensils  should  be  done  as  noiselessly  as  possible ;  especially 
avoid  the  clanging  of  the  pestle  against  the  sides  of  the  mortar,  which 
is  so  trying  to  the  nerves  of  delicate  and  sensitive  people.  In  fact, 
every  movement  about  a  pharmacy  should  be  made  as  silently  as  pos- 
sible.    Quietude  is  characteristic  of  a  first-class  pharmacy. 

59.  Always  carefully  and  accurately  weigh  and  measure  everything 
you  sell  or  use,  and  acquire  the  habit  of  wrapping  and  tying  pack- 
ages neatly  and  tastefully.  At  the  prescription  counter  weigh  and 
measure  with  the  greatest  accuracy.  See  that  your  prescription  scales 
are  clean  and  accurately  balanced  and  always  wipe  the  balance  pans 
after  using.  Take  pride  in  learning  to  fold  powders  with  care,  neat- 
ness, and  the  greatest  uniformity. 

60.  Be  ever  watchful  and  never  sell  a  bottle  of  solution  of  magne- 
sium citrate  that  is  cloudy  or  contains  an  unsightly  flocculeut  or  solid 
precipitate ;  nor  any  medicinal  syrup  in  fermentation,  or  otherwise 
in  bad  condition  ;  nor  any  tincture  or  other  liquid  preparation  which 
is  avoidably  cloudy  or  containing  any  unmedicinal  precipitate  until 
it  has  been  filtered  ;  nor  oatmeal,  orris  root,  or  other  vegetable  pow- 
der, ground  or  unground,  inhabited  by  worms  or  insects.  In  fact, 
you  should  sell  no  article  that  has  so  visibly  deteriorated  as  to  impair 
or  destroy  its  usefulness.  The  reputation  of  any  pharmacy  will  de- 
pend largely  upon  the  rigid  observance  of  this  rule. 

61.  We  do  not  expect,  nor  do  we  desire,  our  clerks  to  be  mere  ma- 
chines. We  wish  them  to  be  wide  awake,  thoughtful,  experimental 
within  proper  bounds,  studious,  and  observing.  If  they  are  ambi- 
tious, apt,  inventive,  ingenious,  and  practical,  and  seek  to  learn,  they 
may,  in  their  daily  practical  experience  in  the  prescription  depart- 
ment and  the  laboratory,  conceive,  develop,  and  discover  many  new 
ideas  and  better  methods.  To  this  end  there  is  a  wide  field  open  in 
the  preparation  of  the  various  peculiarly  difficult  and  unusual  mix- 
tures, emulsions,  capsules,  intractable  pill  masses,  troublesome  oint- 
ments, He,  also  in  tlit-  extemporaneous manofactnre of  some galen- 
ic;il  and  chemical  preparations  which  put  to  the  test  the  tact,  skill, 
and  ingenuity  of  the  most  experienced  manipulator.  They  may  also 
be  able  to  offer  useful  suggestions  in  the  dressing  of  windows,  the 
arrangement  of  stock  in  the  show  cases,  in  the  store  generally,  and 
also  in  the  cellar,  and  in  other  matters  connected  with  the  business. 
Aspirations  and  achievements  of  this  kind  will  be  appreciated  and 
encouraged.  All  such  well  matured  Ideas  and  suggestions  will  receive 
our  most  cordial  consideration,  and,  if  approved,  will  merit  our 
hearty  commendation  and  their  adoption. 
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62.  "It  is  a  wise  man  who  knows  what  to  do  next."     Never  com 
mence  to  do  anything  that  is  not  required  to  1m-  done  for  ;i  dag  or 
more,  when  your  last  of  some  package  goods,  a  bottle  of  one  of  vour 
specialties,  or  other  preparation  which  is  liable  to  be  called  for  at  any 
moment,  has  been  sold. 

63.  Honor  and  loyalty  should  also  prompt  you  to  report  at  once  all 
mistakes  in  the  manufacture  of  preparations,  all  breakage  of  glass- 
ware or  other  valuable  articles;  loss  or  damage  to  valuable  materia] 
or  stock;  any  occurrence  that  involves  pecuniary  Loss;  OT  any  cir- 
cumstance which  is  calculated  to  injure  the  reputation  of  the  Btore  or 
the  interests  of  its  proprietor.  Such  creditable  evidences  of  honesty 
and  frankness  will  elevate  you  in  the  confidence  and  esteem  of  your 
employer,  while  the  suppression  and  concealment  of  such  knowledge 
might  justly  lead  to  your  discharge. 

64.  Store  secrets  and  all  private  matters  connected  therewith  should 
be  held  sacred  and  inviolate.  The  clerk  who  would  divulge  them  is 
disloyal,  and  should  be  deemed  unworthy  to  hold  a  position  in  any 
respectable  pharmacy. 

A  Word  of  Advice. — Every  clerk  should  take  pride  in  acquiring 
and  cultivating  a  kind  and  amiable  disposition  and  the  habit  of 
working  quickly  and  well. 

Intelligent,  quick,  careful,  honest,  and  good  workers,  who  are 
polite  and  obliging,  are  "jewels,"  and  they  are  always  in  demand  at 
good  salaries.  People  in  a  hurry  wi  11  wait  with  patience  for  atten- 
tion from  an  energetic  and  hustling  clerk  when  they  see  he  is  doing 
his  best.     Besides,  he  inspires  confidence  and  good  will. 

Avoid  the  habit  of  changing  positions  for  trilling  reasons.  When 
you  are  fairly  paid  for  your  services,  and  opportunities  are  good  for 
acquiring  knowledge  of  your  business,  do  not  leave.  Hard  work 
will  not  hurt  you.  Shifting  and  idleness  will.  Really  good  clerks 
seldom  change  positions.  The  wanderer  is  always  on  the  go,  and  he 
is  the  bane  of  the  business,  both  to  himself  and  to  his  employer. 
Strive  to  plea.se  your  employer  and  your  position  will  be  assured. 
Sensible  men  seldom  change  clerks  without  substantial  reasons.  Do 
not  listen  too  much  to  the  persuasion  and  advice  of  others.  Be  true 
to  yourself,  honest,  and  loyal  ;  do  your  duty  and  yon  will  have  noth- 
ing to  fear.  Remember  there  are  counter-balancing  objections  to 
almost  any  new  position.  Many  have  painfully  regretted  the  changes 
they  have  unwisely  made. 


CHAPTER    LXIV 
PRESCRIPTIONS 

The  word  prescription  is  derived  from  the  Latin  word  prwscriptio 
(prce,  u before,"  and  scribo,  "I  write").  It  may  be  denned  as  the 
formula  which  a  physician  writes,  specifying  the  substances  he  intends 
to  have  administered  to  a  patient. 

The  Latin  language  is  preferred  here  in  writing  prescriptions,  as  it 
is  also  in  Great  Britain,  Germany,  and  other  European  countries. 
The  advantages  of  the  use  of  Latin  in  designating  the  ingredients  of 
the  prescription  are  obvious  :  1.  It  is  the  language  of  science,  and  is 
understood,  to  a  greater  or  less  extent,  throughout  the  civilized  world. 
2.  It  is  a  dead  language,  and  therefore  not  subject  to  the  changes  that 
are  common  to  all  living  forms  of  speech.  3.  The  Latin  names  for 
medicines  are  distinctive,  and  very  nearly  the  same  in  all  countries. 
4.  It  is  frequently  necessary,  and  always  advisable,  to  withhold  from 
a  patient  the  names  and  properties  of  the  medicinal  agents  admin- 
istered. This  can  usually  be  effected  by  the  use  of  the  Latin  technical 
terms. 

The  Parts  of  a  Prescription. — For  the  purpose  of  examination  or 
study  a  model  prescription  may  be  divided  into  six  parts  :  1.  The 
superscription,  or  heading.  2.  The  name  of  the  patient.  3.  The  inscrip- 
tion, or  the  names  and  quantities  of  the  ingredients.  4.  The  subscription, 
or  the  directions  to  the  compounder.  5.  The  signa  (mark),  or  the  direc- 
tions for  the  patient.  6.  The  name  or  initials  of  the  physician,  vnth  the 
date. 

1.  The  Superscription,  or  Heading. — This  invariably  consists,  in 
Latin  prescriptions,  of  the  symbol  R,  which  is  an  abbreviation  of  the 
word  recipe  ("take"),  the  imperative  of  the  Latin  verb  recipio.  In 
French  prescriptions  the  letter  P,  the  initial  letter  of  the  word  prenez 
("take"),  is  used. 

The  use  of  the  inclined  stroke  upon  the  tail  of  the  R  is  traced  to  a 
custom,  common  in  the  ancient  days  of  superstition,  of  placing  at  the 
top  of  the  prescription  an  abbreviation,  called  an  invocation,  which 
represented  a  prayer  to  a  favorite  deity.  The  sign  of  Jupiter  (  %  ), 
the  chief  mythological  divinity  of  the  ancient  Romans,  was  usually 
employed.  This  was  gradually  replaced  by  the  letter  B  ;  but  the  last 
stroke  of  the  symbol  of  the  all-powerful  Jove  has  not  yet  been  sur- 
rendered, and  it  remains  as  an  ornament  to  the  superscription  to  the 
present  day. 

2.  The  Name  of  the  Patient. — This  is  frequently  omitted  from  the 
prescription  through  inattention.  It  should  always  be  placed  at  the 
top  of  the  prescription,  and  should  be  transferred  to  the  label  by  the 
compounder.  Serious  accidents  have  sometimes  occurred  through 
negled  Of  this  direction,  as  when  an  adult  dose  of  a  medicine  li;us  been 
givm   to  a  child,    owing  to  the  similarity  of  the  appearance  of  an 
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adult's  and  a  child's  medicine,  and  the  name  of  the  patient  not 
appearing  on  either  label. 

3.  The  Inscription,  or  the  Names  and  Quantities  of  the  Ingre- 
dients.— This  part  of  the  prescription  is  undoubtedly  the  most  im- 
portant of  all,  and  requires  the  greatest  amount  of  care.  The  official 
title  (see  page  29)  of  the  ingredients  should  always  be  used  for  desig- 
nating those  which  are  official.  A  model  prescription,  if  it  is  of  the 
compound  class,  is  presumed  to  embrace  the  following  :  1.  The  basis, 
or  chief  active  ingredient.  2.  The  adjuvant,  or  aid  to  the  basis,  to 
assist  its  action.  3.  The  corrective,  which  is  intended  to  qualify  the 
action  of  the  basis  and  adjuvant.  4.  The  vehicle,  the  ingredient  which 
serves  to  u  carry  all,"  or  hold  them  together,  dilute  them,  and  give 
to  the  whole  the  proper  consistence,  form,  and  color.  This  is  some- 
times called  the  diluent. 

The  ingredients  are  sometimes  written  down  by  the  physician  in  the 
order  given  above  ;  but  this  rule  is  frequently  deviated  from,  and  they 
follow  in  the  order  of  their  importance.  This  is  a  matter  of  small 
moment  to  the  pharmacist,  however,  for  he  always  has  to  consider 
solubility,  compatibility,  and  other  necessary  considerations  which 
determine  the  order,  if  the  prescription  is  to  be  compounded  properly, 

Many  prescriptions  contain  but  one  or  two  ingredients,  there  being 
no  especial  need  of  a  corrective,  vehicle,  or  diluent,  the  tendency  of 
modern  therapeutics  being  against  polypharmacy  and  in  the  direction 
of  simple  and  concentrated  remedies,  or  those  having  positive  effects. 
There  are  many  advantages  to  be  derived,  however,  from  the  com- 
bination of  ingredients,  even  when  these  have  similar  medicinal 
action. 

The  name  of  each  ingredient,  and  the  quantity  attached  to  it,  should 
occupy  but  one  line,  and  great  care  should  be  observed  in  abbre- 
viating, to  see  that  the  abbreviation  is  distinctive  and  not  liable  to  be 
mistaken  for  an  article  not  intended  by  the  writer.  The  cabalistic 
characters  in  present  use,  designating  the  quantities  in  a  Latin  pre- 
scription, must  be  very  plainly  written,  if  serious  errors  are  to  be 
avoided. 

The  method  of  ascertaining  the  quantities  of  each  of  the  ingredients 
generally  followed  by  physicians,  is  first  to  write  down  the  names  of 
the  ingredients  in  the  proper  order,  each  on  a  separate  line,  without 
affixing  the  quantities  ;  then  having  decided  upon  the  total  number 
of  doses  that  are  to  be  given,  or  the  total  number  of  pills,  lozenges, 
capsules,  suppositories,  etc.,  by  multiplying  this  by  the  amount 
proper  to  give  for  the  single  dose  the  quantity  of  the  ingredient  is 
obtained. 

Method  of  allotting  Quantities 


P»rts  in  Order 

R:    Ingredients 

No.  of 
Doses 

Multiplied 
by 

Basis 

Adjuvant  .... 

Vehicle 

Pota-ssii  Bromidi   .    .    . 
Syrupi  Zingiberis  .    .    . 

Syrupi 

16 
16 
16 
16 

X 
X 
X 
X 

Single 

Quantity  of  Mwh 

[agndlral 

7J  gr. 
16  gr. 

rgiu 

3ii 

.~iv 

fix 
fjiii 

Symbolic  Characters  used  in  Latin  Prescriptions.  —  Although  the  sub- 
ject of  weights  and  measures  is  treated  in  the  earlier  chapters  of  this 
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work,  the  special  characters  used  in  prescriptions,  with  their  values 
attached,  may  be  appropriately  recalled  in  this  connection.  They  are 
as  follows  : 

rr^,  Minim,  ^  of  a  fluidrachm 
gtt.,  Gidta,  a  drop  ;  plural,  gutUc,  drops 
gr.,  Granum,  a  grain  ;  plural  grana,  grains 

ss.,  Semis,  a  half 

9,  Scrupulus,  a  scruple  (20  grains)1 

3,  Drachma,  a  drachm  (60  grains) 
f  3,  Fluidrachma,  a  fluidrachm  (60  minims) 

3 ,  Uncut,  a  troyounce  (480  grains) 
f  J,  Fluiduncia,  a  fluidounce  (8  fluidrachms) 

lb,  Libra,  a  pound,  rarely  used  in  prescriptions  (5760  grains) 

O,  Octariiis,  a  pint  (16  fluidounces) 

The  Roman  numerals  are  used  to  designate  quantities, — i,  ii,  iii,  iv, 
v,  vi,  vii,  viii,  ix,  x,  xx,  xxx,  xl,  1,  lx,  lxx,  lxxx,  xc,  c,  etc.  These 
are  always  written  after  the  ingredient,  as  Sacchari  giv.  Care  should 
be  taken  to  dot  the  i's  in  each  case,  to  avoid  possible  errors.  The 
"j"  is  sometimes  used  in  place  of  ui"  where  more  than  one  i  is 
needed  at  the  end  of  the  quantity;  thus,  "gr.  ij,"  meaning  two 
grains.    The  "j"  is  oftener  written  like  an  elongated  u  i ;"  thus,  u  ii." 

4.  The  Subscription,  or  the  Directions  to  the  Compounder. — The 
progress  made  in  pharmacy  is  well  shown  by  the  present  custom  of 
omitting  specific  directions  to  the  compounder.  In  the  vast  majority 
of  prescriptions  the  subscription  is  contracted  to  a  single  letter  or 
word,  as  M.,  or  misce,  S.,  or  solve,  F.,  fiat,  etc.  The  physician  relies 
upon  the  skill  of  the  pharmacist,  and  generally  gives  no  specific 
directions. 

5.  The  Signa,  or  Directions  for  the  Patient,  sometimes  called 
Signatura,  is  usually  abbreviated  8ig.  or  8.  Formerly  these  directions 
were  written  in  Latin,  but  this  is  rarely  the  case  now,  except  in  Great 
Britain.  There  is,  indeed,  no  good  reason  for  writing  them  in  Latin. 
The  Latin  which  is  in  common  use  in  prescription  writing  is  idio- 
matic, and,  although  the  ordinary  rules  of  Latin  grammar  are  gen- 
erally applicable  to  it,  many  of  the  terms  have  a  special  meaning,  and 
it  differs  in  several  respects  from  classical  Latin,  and  hence  has  to  be 
a  special  object  of  study.  The  directions  should  be  known  to  the 
patient,  and  should  be  written  in  the  vernacular  on  the  label  in  a 
clear,  distinct  hand.  The  careless  habit  of  not  specifying  the  direc- 
tions, by  writing  "As  dir."  for  "As  directed"  or  "Use  as  directed," 
is  greatly  to  be  deprecated.  Frequently  the  patient  forgets  the  verbal 
direct  ions,  or  misunderstands  them,  and  asks  the  pharmacist,  "  How 
is  this  medicine  to  be  taken?"  The  answer  must  of  necessity  be  as 
worthless  as  the  direction,  unless  the  pharmacist  by  skilful  question- 
ing can  cause  the  directions  to  be  recalled  by  the  patient  Then, 
again,  the  dose  of  the  prescription  gives  the  only  clue  to  its  safety. 
Without  knowing  it,  the  pharmacist  cannot  l>e  held  responsible  for 
not  detecting  an  error.  The  patient,  even  if  lie  remembers  at  the 
time  the  verbal  directions,  may  soon  forget  them,  and  afterwards  take 


1  Thi*  freight  is  rapidly  pacing  out  of  11*0.     It  ia  quito  as  convenient  to  write  gr.  xx,  and 
this  is  not  likely  to  be  mi  sink  en  fur  3>  "•"  J)  •  ■"■ 
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a  double  dose  by  mistake.  The  directions  for  the  patient  should  be 
written  in  full,  explicitly,  and  in  plain  English. 

6.  The  Name  or  Initials  of  the  Physician,  with  Date The  name 

of  the  prescriber  is  rarely  signed  in  full,  particularly  since  the  verj 
general  use  of  printed  prescription  blanks,  which  contain  not  only 
the  full  name  and  address  of  the  physician  but  also  his  office  hours. 
It  is  very  necessary  sometimes  to  communicate  quickly  with  the 
physician  in  case  of  error  or  ambiguity,  and,  when  printed  blanks  are 
not  used,  the  name  and  address  of  the  prescriber  should  be  written  in 
full. 

Unusual  Doses  in  Prescriptions. — It  is  to  be  regretted  that  some 
uniform  system  of  indicating  unusual  doses  has  not  been  adopted  by 
physicians.  Occasions  frequently  arise  where  the  patient,  either  from 
becoming  habituated  to  its  use,  or  from  some  other  cause,  will  tolerate 
an  excessive  or  ordinarily  poisonous  dose  of  a  remedy.  A  careful 
pharmacist  always  hesitates  to  compound  such  a  prescription  if  the 
dose  is  not  especially  marked  as  unusual,  and  delays  necessarily  occur. 
The  most  satisfactory  method  of  indicating  such  a  dose  is  that  of  un- 
derscoring the  quantity  deemed  unusual,  as  shown  in  the  following  : 

R    Morph.  Sulph.  pr.  vi 
Syrup.  Limonis  f  3  ii 
Aquae  q.  s.  ft.  f  ^i. 
Sig.    A  teaspoonful  every  two  hours  until  relieved. 

Other  marks  are  sometimes  used, — the  exclamation  mark  (!),  for 
instance,  or  Q.  R.  (quantum  rectum).  These  are  not  so  distinctive  as 
underscoring,  and  are  open  to  the  objection  that  in  handwriting, 
which  is  very  apt  to  be  defective,  they  are  likely  to  puzzle  or  mislead 
the  pharmacist  by  being  mistaken  for  some  other  parts  of  the  pre- 
scription. A  heavy  black  line  under  the  unusual  dose  cannot  l>e  mis- 
taken. 

One  of  the  best  works  published  upon  prescription  Latin  is  the 
Latin  Grammar  of  Pharmacy,  by  Joseph  luce,  London.  The  student 
will  be  well  repaid  by  a  careful  perusal.  The  following  Latin  pre- 
scription  from  Whitla's  Elements,  with  the  grammatical  analysis,  is 
so  thoroughly  illustrative  that  it  is  inserted  almost  in  its  entirely  : 

R Superscription 

(Basis.)  P(3t.  Aat.    5  V. 

(Adjuvant.)      Tinct.  Digitalis  fjjL  I  Inscription 

(Corrective.)      Syr.  Aurantii  I  $  1 .  f  lNh(  Klrrl"N 

(Vehicle.)        Decoct.  Scoparii  ad  i % viii.     J 

M.,  ft.  mix! Sibsckiition 

Cpt.  cochl.  may.  ii.  4ta  q.q.  hora  ex  paul.  aquce.  Sk.na 

Without  abbreviations  or  contractions  it  would  read  thus : 

Recipe 

Potasxii  Arrlatis  drachmas  rjuinque. 

Tinctures  Digitalis  drachmam  imam. 
Syrupi  Aurantii  uneiatn  imam. 
Decocti  Scoparii  ad  ttneiat  otto. 

Misce,  fiat  mixlura.  Capiat  cuchlearia  dun  magna  ijuarta  qudqut  hord  >*x  jxixdulo 
aqua:. 
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The  student  will  find  benefit  from  a  careful  study  of  the  following 
page,  in  which  the  Latin  of  the  above  prescription  is  arranged  accord- 
ing to  the  English  idiom,  and  each  word  parsed  and  translated. 


R  (Recipe) 

v  (quinque) 

3  (drachmas) 
Acet.  (acetatis) 
Pot.  (potassii) 

R  (Recipe) 

i  (unam) 

f  3  (drachmam) 
TAnct.  (tincturae) 
Digit,  (digitalis) 

R   (Recipe) 
i  (unam) 
1%  (unciam) 
Syr.  (syrupi) 
Aur.  (aurantii) 

R  (Recipe) 

Ad. 

viij  (octo) 

1%   (uncias) 

Decoct.1  (decocti) 

Scop,  (scoparii) 


M.  (misce) 
Mist,  (mistura) 
Ft.  (fiat) 


Recipe  Potassii  Acetatis  drachmas  quinque 

v.   irr.  tr.   imp.  m-   2d  per.  s.,  to   agree  with  its ") 

notn.Tu — "thou"  (understood).     Recipi-o,  re-  >  Take  thou 
cepi,  receptum,  recipere.     From  re  and  capio.     J 

num.  adj.  indec.  ac.  pi.  qua],  and  agreeing  with 
drachmas. 

n.  f.  ac.  pi.     Drachma,  -;»■. 

n.  f.  gen.  s.  qual.  drachmas.     Acetas,  -titis. 

n.  f.  gen.  s.  qual.  acetatis.    Potassium,  -ii 

Recipe  Digitalis  Tincturx  drachmam  unam 

(understood.) 

num.  adj.  ac.  s.   qual.   and  agreeing  with  drach- 
mam.    Unus,  -a,  -um. 
n.  f.  ac.  s.  gov.  by  recipe.     Drachma,  -ae. 
n.  f.  gen.  s.  qual.  drachmam.     Tinctura,  -ae. 
n.  f.  gen.  s.  qual.  tincturae.     Digitalis,  -is. 

Recipe  Aurantii  Syrupi  unciam  unam 
(understood.) 
(Parsed  as  before.) 

n.  f.  ac.  s.  gov.  by  recipe.     Uncia,  -ae. 
n.  m.  gen.  s.  qual.  unciam.     Syrupus,  -i. 
n.  neut.  gen.  s.  qual.  syrupi.     Aurantium,  -ii. 

Recipe  Decocti  Scoparii  ad  uncias  octo 
(understood.) 
prep,  used  adverbially, 
num.  adj.  indec.  qual.  uncias. 
n.  f.  ac.  pi.  gov.  by  recipe.     Uncia,  -ae. 
n.  neut.  gen.  s.  qual.  uncias.     Decoctum,  -i. 
n.  masc.  gen.  s.  qual.  decocti.     Scoparius,  -ii. 


five 

drachms, 
of  acetate 
of  potash 

Take  thou 

one 

drachm. 

of  the  tincture 

of  digitalis 

Take  thou 

one 

ounce 

of  syrup 

of  orange  peel 

Take  thou 

up  to 

eight 

ounces 

of  the  decoction 

of  broom 


(  v.  usee 
•<  as  i 
1     Fio, 


Misce,  fiat  mistura 
trans,   imp.   m.  p.   t.,  agreeing  with  and  gov-  ) 

erned  by  Tu  (understood).     Misceo,   -ui,  mix-  >  Mix  J'OU,  Or  mix 
turn  or  mistum,  miscere.  J 

f.  nom.  s.,  governing  fiat.     Mistura,  -ae.  Let  the  mixture 

used  as  passive  of  facio,  pres.  sub.  3d  s.      Used  ) 

imp.  gov.  by  and  agreeing  with    mistura.  >  ]jg  made 
factus  sum,  fieri ;  to  be  made  or  bocome.      J 


Opt.  (capiat) 

ii  (duo) 

Mug.  (magna) 
( '"<•/,.  (cochlearia) 
q.q.  (qudque) 
ita  (quarts) 

Ilord 
Ex. 

Paul,  (paululo) 

Aq.  ( A « 1 1 i ; i ■ ) 


Capiat  cochlearia  duo  magna  quarta  qudque  hord  ex  paululo  aqusc 

irr.  v.  tr.  sub.  m.  pr.  t.  3d  per.  s.,  agreeing  with 
and  gov.  by  Is — "  he"  (understood).  Capio, 
cepi,  captum,  capcre,  the  present  subjunctive 
used  as  an  imperative. 

num.  ndj.  ac.  pi.  neut.  qual.  and  agreeing  with 
cochlearia.     Duo,  -ae,  -o. 

adj.  ac.  pi.  neut.  qual.  and  agreeing  with  coch- 
learia.    Magnus,  -a,  -um. 

n.  ac.  pi.  neut.,  gov.  by  capiat.     Cochleare,  -is. 

pron.  indef.  abl.  s.,  qualifying  and  agreeing  with 
hora.     Quisquc,  quaeque,  quodquc. 

num.   adj.   abl.   s.,  qualifying  and  agreeing  with  I  ,         , 
hora.     Quartos,  -a,  -um.  J  tourt" 

n.  f.  abl.  s.     Hora,  -ae.  hour 

prep.  out  of 

adj.  abl.  8.     Used  as  a  noun,  gov.  by  ox.    P&ululus,  )       ljtflp 
-a,  -um.  ) 

n.  f.  gen.  8.  qual.  paululo.     Aqua,  -ae.  of  water 


He  may  take, 
or  let  him  take 

two 

large 

tablespoonfuls 
at  each 


1  Boma  nuthuritie*  would  put  Decoct,  in  the  accusative,  jjnvcrncd  by  recipe.  In  the  same 
way,  where  the  student  meets  Aqim?  ad  f^  in  the  different  prescriptions  and  formulae  through- 
out tins  work,  ho  may  substitute  Aquam  ad  fj  ;  but  this  latter  is  by  no  meuna  so  idiomatic  &a 
Aqueo  ad  ij, . 
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Abbreviations  are  necessary  in  writing  prescriptions,  and  they  are 
universally  employed.  Great  care  must  be  taken,  however,  to  avoid 
ambiguities,  which  may  mean  death  to  th>  patient.  Usually,  the  care- 
ful pharmacist  gathers  from  the  directions  and  the  quantities  the 
information  which  guides  him  safely.  A  few  examples  of  defective 
abbreviations  are  appended,  a  number  of  which  are  taken  from 
Pareira's  Physician's  Prescription  Book. 


Acid.  Hydroc. 

Aconit. 

Ammon. 
Aq.  Chlor. 
Aq.  Fontis. 
Calc.  Chlor. 

Chlor. 

Emp.  Lyt. 

Ext.  Col. 
Hyd.  Chlor. 


May  mean  Acidum  Hydro- 
chloricum  or 

Acidum  Hydrocyanicum 

Aconitinn. 

Aconiti  Radix 

Aconiti  Folia 

Ammonia  (alkali) 

Ammoniac  (gum  resin) 

Aqua  Chlori 

Aqua  Chloroformi 

May  often  be  read  Aqua 
Fortis 

Calcium  Chloride 

Chlorinated  Lime 

Chlorine 

Chloroform 

Chloral 

Emp.  Lytharg.  (lead  plas- 
ter—old name) 

Emp.  Lyttae  (blistering 
plaster 

Extractum  Colchici 

Extractum  Colocynthidis 

Calomel 

Corrosive  Sublimate 

Hydrated  Chloral 


Hydr. 

Hydr.  Perox. 
Mist.  Ammon. 

Potass.  Hyd. 

Sod.  Hypo. 
Sod.  Sulph. 

Sulph. 
Zinci.Phosph. 


Hydrargyrum  (mercury) 

Hydras  (hydrate) 

Hydriodas  (hydriodate) 

Hydrochloraa      (hydrochlo- 
rate) 

Hydrocyanas        (hydrocya- 
nate) 

Hydrogen  Peroxide 

Hydrargyri  Peroxidum 

Ammonia  Mixture 

Mixture  of  Ammoniac 
(gum  resin) 

Potassium  Hydrate  (caustic 
potassa) 

Potassium   Hydriodate  (po- 
tassium iodide) 

Sodium  Hyposulphite 

Sodium  Hypophosphite 

Sodium  Sulphate 

Sodium  Sulphite 

Sodium  Sulphide 

Sulphur 

Sulphide 

Sulphate 

Sulphite 

Zinc  Phosphate 

Zinc  Phosphide 


The  above  list  might  be  indefinitely  prolonged.  Sufficient  has  been 
clearly  shown,  however,  to  convince  even  the  most  sceptical  practi- 
tioner of  the  grave  danger  of  careless  abbreviation.  The  following 
table  of  abbreviations,  terms,  etc.,  used  in  prescriptions  will  be  of 
service  to  the  pharmacist,  by  enabling  him  to  translate  some  of  the 
technical  phrases  used  in  writing  prescriptions  : 


Word  or  Phrase 


Meaning 


Word  or  Phrase     Contraction 


Meaning 


A,  aa 
Ablutio 
Absente  febre 

Accuratissime 

Acerbus 

Ad 

Ad  concilian- 

dum      gus- 

tum 
Ad     defectio- 

nem  animi 
Adde,  addan- 

tur,  adden- 

dus,  adden- 

do 
Ad  duas  vices 
Ad       gratam 

acid  i  tut  em 


Abs.  febr. 
Accuratiss 
Ad 


Ad   def.    an 

imi 
Add. 


Ad  2  vie. 

Ad  grat. 

acid. 


Of  each 

A  washing 

In  the  absence  of 

fever 
Most  carefully 
Sour 

To,  up  to 
To  suit  the  taste 


To  fainting 

Add,  or  let  them 
be  added,  to  be 
added,  by  add- 
ing 
At  twice  taking 
To  an  agreeable 
sourness 


Adhibendus 

Ad  libitum 
Admove,  ad- 

moveatur, 

admovean- 

tur 
Ad  partes  do- 

lentes 
Ad  secundum 

riflwa 
Adstante 

febre 
Ad  tortiam  vi- 

cem 
Adversum 
,F,tas 
Aggrediente 

febre 


Ad  lib. 
Admov. 


Ad  part,  do- 
lent. 


Adst.  febre 


Adv. 

Anrrad. 

febre 


To     be     adminis- 
tered 
At  pin— mn 
Apply,    let    it    be 

applied,    lot 
them  be  applied 

To     the      painful 

parts 
To  the  second  time 

When  the  fever  is 

on 
For  three  times 

Against 

\k:o.  time  of  life 
While  the  fever  is 
coming  on 
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Word  or  Phrase      Contraction 

Meaning 

Word  or  Phrase 

Contraction 

Meaning 

Agita 

Agit. 

Shake,  stir 

Cochlear   or 

Coch.,  Coch- 

A   spoonful,    by 

Agitato  vase 

The     vial      being 
shaken 

cochleare, 
Cochleatim 

leat. 

spoonfuls 

Albus 

Alb. 

White 

Cochleare  am- 

Coch.  amp. 

A  tablespoonful 

Alcoholizatus 

Alcoholized,  finely 

plum 

powdered 

Cochleare 

Coch.  mag. 

A   large    spoonful 

Aliquot 

Some,  a  few 

magnum 

(about   half  an 

Alter 

The  other 

ounce) 

Alternis  horis 

Every  other  hour 

Cochleare  me- 

Coch. med. 

A   dessertspoon- 

Aluta 

Leather 

dium   or 

ful  (about  two 

Alvo    adstric- 

Alv.  adst. 

The  bowels  being 

modicum 

fluidrachms) 

ta 

confined 

Cochleare 

Coch.  parv. 

A  teaspoonful 

Alvus 

The  belly 

parvum 

(about  ono 

Amplufl 

Large 

fluidrachm) 

Ana 

A.,  aa. 

Of  each 

Coctio 

Coct. 

Boiling 

Ante 

Before 

Coeruleus 

Ccerul. 

Blue 

Aqua  aerata 

Aq.  aerat. 

Carbonated  water 

Cogantur 

Let  them  be  com- 

Aqua astricta 

Aq.  astr. 

Frozen  water 

bined 

Aqua  bulliens 

Aq.  bull. 

Boiling  water 

Cola 

Col. 

Strain 

Aqua  commu- 

Aq. comm. 

Common  water 

Colaturae 

Colatur. 

To,    or  of,   the 

nis 

strained  liquor 

Aqua  fervens 

Aq.  ferv. 

Hot  water 

Colatus 

Colat. 

Strained 

Aqua  fluviati- 

Aq.  fluv. 

River  water 

Colentur 

Colent. 

Let    them  be 

lis 

strained 

Aqua  fontalis 

Aq.  font. 

Spring  water 

Coletur 

Colet. 

Let  it  be  strained 

(or  fontis  or 

Collunarium 

A  nose  wash 

fontana) 

Collutorium 

Collut. 

A  mouth  wash 

Aqua  marina 

Aq.  mar. 

Sea  water 

Collyrium 

Collyr.,  Coll. 

An  eye  wash 

Aqua  nivalis 

Aq.  niv. 

Snow  water 

Coloretur 

Let  it  be  colored 

Aqua  pluvia- 
tilis  (or  plu- 

Aq.  pluv. 

Rain  water 

Commisce 

Mix  together 

Compositus 

Comp. 

Compounded 

vialis) 

Concisus 

Cut 

Aut 

Or 

Concussus 

Shaken 

Baccillum 

A  bougie 

Confectio 

Conf. 

Confection 

Balneum  are- 

B. A. 

Sand  bath 

Confricamen- 

A  liniment 

na 

tum 

Balneum  ina- 

B.  M. 

A  salt  water  bath 

Congius 

Cong. 

A  gallon 

riae  or   ma- 

Conquas- 

Vigorous  shaking 

ris 

sando 

Balneum    va- 

B.  V. 

A  vapor  bath 

Conserva 

Cons. 

A  conserve  ;  also 

porosum   or 

keep  (thou ) 

vaporis 

Consperge 

Consperg. 

To  dust  or  sprinkle 

Barbadensis 

B.B..B.B.S. 

Barbadoes 

Contere 

Rub  together 

Bene 

Well 

Continuantur 

Cont.  rem. 

Let  the  medicines 

Bibe 

Bib. 

Drink 

remedia 

be  continued 

Biduum 

Two  days 

Contra 

Against 

Bis 

Twice 

Contusus 

Bruised 

Bis  in  die 

Bis  in  d. 

Twice  a  day 

Coque,   Co- 

Coq. 

Boil,  let  them  bo 

Bis  in  dies 

Bis  in  d. 

Twice  a  day 

quantur 

boiled 

Bolus 

Bol. 

A  large  pill 

Coque  ad 

Coq.   ad. 

Boil    to  the  con- 

Bonus 

( food 

medictatis 

med.  con- 

sumption  of  half 

Brevis 

Short 

consump- 
tionem 

BUIUp. 

Bulliat,     bul- 

Bull. 

Let  boil 

1  i  a  n  t 

Coque  in  euffi- 

Coq.  in  S.  A. 

Boil    in    a    suffi- 

Butyrura 

But. 

Butter 

cientequan- 

cient   quantity 

Calcfactus 

Warmed 

titate  aqua) 

of  water 

Capiat 

Cap. 

Let  him   (or  her) 

Coque    secun- 

Coq. S.  A. 

Boil  according  to 

take 

dum  arteui 

art 

Capsulao  amy- 

Starch  capsules, — 

Cor,  cordis 

The  heart 

larpjB 

i.r.,  cachets 

Cortex 

Cort. 

The  bark 

Carbasus 

f'arbas. 

I/int,  linen 

Cotnla 

A  measure 

Caute 

Cautiously 

Coxa 

The  hip 

Chart  a 

Chart. 

Paper 

Cras,   Crasti- 

Craat. 

To-morrow 

Charta 

Clnirt.  emit. 

Wmm'I  paper 

nus 

oenita 

Cras  in iino  su- 

To   bo   taken   to- 

f hurtula 

Small  paper 

tuendus 

morrow  morning 

Ciboi 

Food 

l  "rns  nooto 

'in  morrow  niirht 

Cit'i  disponse- 

Ctto  disp. 

DiapeBM  quickly 

< Iraatinai 

For    to-morrow, 

tur 

early 
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Word  or  Phrase 

Contraction 

Meaning 

Won  or  I'hraw     Contraction 

Moaning 

Cras  vospere 

To-morrow  even- 

Mneinata 

i  u  itoi 

ing 

Epiatomiam 

Epistom. 

A  stopper 

Cujus,  Cujus- 

Cuj. 

Of  which,  of  any 

Mt 

And 

libet 

Etiam 

Also,  besides 

Cum 

C. 

With 

Evanuerit        1 

Shall  have  disap- 

Cyatho these 

In  a  cup  of  tea 

peared 

Cyathus,     or 

Cyath.,    C. 

A  wineglass  (from 

Ex  or  E              E 

From,  one  of 

Cyathus  vi- 

vinar. 

one-half  to  two 

Exhibeatur 

Exhib. 

Let  it  be  exhibited 

utirius 

fluidounces) 

Ex  modo  pre- 

E.  in.  p. 

After  the  manner 

Da,  detur 

D.,  det. 

Give,  let  be  given 

scripto 

prescribed,  aa 

De 

Of,  or  from 

directed 

Deaurentur 

Deaur.  pil. 

Let    the   pills  be 

Extende 

Ext. 

Spread 

pilulse 

gilded 

Extende    su- 

Ex.   sup. 

Spread  thou  upon 

Debita  spissi- 

Deb.  spiss. 

A  proper   consist- 

per alutam 

alut.  moll. 

soft  leather 

tudo 

ence 

mollem 

Debitus 

Due,  proper 

Fac,    Fiat, 

F.,  Ft. 

Make,  let  it  be 

Decanta 

Dec. 

Pour  off 

Fiant 

made,  let  them 

Decern,   Deci- 

Ten,  the  tenth 

be  made 

mus 

Fac  pilulas 

F.  pil.  xii 

Make  12  pills 

Decubitus 

Decub. 

Lying  down 

duodecim 

De  die   in 

De  d.  in  d. 

From  day  to  day 

Farina 

Flour 

diem 

Fasciculus 

A    bundle   which 

Deglutiatur 

Deglut. 

May  or  let  be  swal- 
lowed 

can  be  carried 
under  the  arm 

Dein 

Thereupon 

Febre  du- 

Feb. dur. 

During  the  fever 

Dejicerit 

Let  it  be  purged 

rante 

Dentur  tales 

D.   t.    d. 

Let  four  such  doses 

Febris 

Fever 

doses  No.  iv 

No.  iv 

be  given 

Femoribus  in- 

Fern,   in- 

To the  inner  parts 

Detur  in  du- 

Let  twice  as  much 

tern  is 

tern. 

of  the  thighs 

plo 

be  given 

Fervens 

Ferv. 

Boiling 

Dexter,  Dex- 

The  right 

Fiant  chartu- 

Ft.   chart. 

Make  12  powders 

tra 

l;i-  xii 

xii 

Diebus   alter- 

Dieb.  alt. 

Every  other  day 

Fiant  pilulae 

Ft.  pil.  xii 

Make  12  pills 

nia 

xii 

Diebus  tertiis 

Dieb.  tert. 

Every  third  day 

Fiant   pul- 

Ft.  pulv.  xii 

Make  12  powders 

Digere 

Digest 

veres  xii 

Diluculo 

Diluc. 

At  break  of  day. 

Fiant  suppos- 

Ft.  suppos. 

Make  4  supposi- 

Dilue,  Dilu- 

Dil. 

Dilute  (thou),  di- 

itoria iv 

iv 

tories 

tus 

luted 

Fiat    cutii 

Ft.   cata- 

Make a  poultice 

Dimidius 

Dim. 

One-half 

plasma 

plasm. 

Directione 

D.  P.  or  di- 

With  a  proper  di- 

Fiat ceratum 

Ft.  cerat. 

Make  a  cerate 

propria 

rec.  prop. 

rection 

Fiat    colly- 

Ft.  collyr. 

Make  an  eye  wash 

Dividatur 

D.  in  p.  seq. 

Let  it  be  divided 

rium 

in  partes 

into  equal  parts 

Fiat  confectio 

Ft.  confec. 

Make     a     confec- 

H'CJUlllC'S 

tion 

Dividendus, 

To  be  divided 

Fiat  electua- 

Ft. elect. 

Make  an  electuary 

-a,  -um 

rium 

Dolor 

Pain 

Fiat  emplas- 

Ft.    emp. 

Hake  a  plaster  6 

Donee 

Until 

trum  6X4 

6X4 

by  4  inches 

Donee  alvus 

Until   the  bowels 

Fiat  emplas- 

Ft.   emp. 

Make  a  blister 

bis   dejicia- 

have  been  twice 

trum     epi- 

epispast. 

tur 

evacuated 

spasticum 

Donee  alvus 

Until  the  bowels 

Fiat  emplas- 

Ft.  emp. 

Make  a  blister 

solutafuerit 

shall  be  opened 

truin   vi'si- 

vesicat. 

Donee   dolor 

Until  the  ne- 

catorium 

nephriticus 

phritic  pain  is 

Fiat  eniulsio 

Ft.  emuls. 

Make  an  emulsion 

exulaverit 

removed 

Fiat  enema 

Ft.  enema. 

Make  an  injection 

Durante   do- 

While  the  pain 

( tor  rectum) 

lore 

lasts 

Fiat    garga- 

Ft.  garg. 

Ifaka  a  gargle 

Mini  I'm  (fern  ) 

The  same 

risma 

Eburneus 

Eburn. 

Made  of  ivory 

Mint  liaustus 

Ft.   haust. 

Make  a  draught 

Edens 

Eating 

Fiat   infusuui    Ft.   infus. 

Make  an  infusion 

Edulcorata 

Ed. 

Edulcorated 

Fiut  injeotto 

Ft.   injec. 

Make  an  injection 

Ejusdem 

Ejusd. 

Of  the  same 

( Bat  urethra) 

Electuarium 

Elect. 

An  electuary 

Fiat    lege  ar- 

F.  L.  A. 

Let  it  be  made  by 

Emulgens 

An  emulsifying 

tis 

tho  rules  of  art 

agent 

Fiut  liniinen- 

Ft.  linim. 

Make  a  liniment 

Enema 

En. 

An  enema,  a  clys- 

tum 

ter 

Fiat  massa 

Ft.  massa 

Make  a  mass 
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Word  or  Puraee 

Contraction 

Meaning 

Word  or  Phrase     Contraction 

Meaning 

Fiat  massa  et 

Ft.   mas. 

Make  12  pills 

Hirudo 

A  leech 

divide   in 

div.  in  pil. 

Hora 

H. 

An  hour 

pilulas  xii 

xii 

Hora  decubi- 

H. D. 

At   the  hour  of 

Fiat  massa  in 

Ft.  mas. 

Make  12  pills 

tus 

going  to  bed 

pilulas  xii 

div.  in  pil. 

Horae  unius 

Hor.   un. 

At  the  expiration 

dividenda 

xii 

spatio 

spatio 

of  an  hour 

Fiat  massa  in 

Ft.   mas    in 

Make  40  lozenges 

Hora.  somni 

H.  S.  or 

Just  before  going 

trochiscos 

troeh.    xl. 

Hor.  som. 

to  sleep,  or  on 

xl    divi- 

div. 

retiring  to  rest 

denda 

Hora  undeci- 

At  the  eleventh 

Fiat  mistura 

Ft.  mist. 

Make  a  mixture 

ma    matu- 

hour  of  the 

Fiat  pulvis 

Ft.  pulv. 

Make  a  powder 

tina 

morning 

Fiat  pulvis  et 

Ft.  pulv. 

Make  12  powders 

Horis   inter- 

Hor.    in- 

In  the  interme- 

divide in 

et.  div.  in 

mediis 

term. 

diate  hours 

chartulas 

char,  xii 

Idem 

The  same 

xii 

Identidem 

Repeatedly 

Fiat  pulvis  in 

Make  12  powders 

Idoneus 



Proper 

chartulas 

Immitatur 

Introduce  it  into 

xii   divi- 

Imprimis 

First 

denda 

Incide,  Inci- 

Inc. 

Cut  (thou),  being 

Fiat  secun- 

F. S.  A.  R. 

Let   it   be   made 

sus 

cut 

dum  artis 

according  to  the 

Inde 

Therefrom 

regulas 

rules  of  art 

In  dies 

In  d. 

From  day  to  day, 

Fiat  solutio 

Ft.  solut. 

Make  a  solution 

daily 

Fiat  supposi- 

Ft.  suppos. 

Make   a  supposi- 

Infunde 

Inf. 

Pour  in 

torium 

tory 

Ingerendo 

Put  in  capsules 

Fiat  trochisci 

Ft.  troch. 

Make  24  lozenges 

capsulas 

xxiv 

xxiv 

In  impetu 

In  the  height  of 

Fiat  unguen- 

Ft.  ung, 

Make  an  oint- 

effervescen- 

effervescence 

tum 

ment 

tiee 

Fiat  vensssec- 

Bleed 

Injectio 

An  injection 

tio 

Injiciatur 

Let    an    injection 

Fictilis 

Earthen 

enema 

or     clyster     be 

Filtra 

Filter  (thou) 

given 

Fistula    ar- 

A  syringe  fitted 

In  lagena 

In  a  well-stop- 

mata 

for  use 

bene  obtu- 

pered  bottle 

Flavus 

Flav. 

Yellow 

rata 

Folius 

Fol. 

A  leaf 

In  pulmento 

In  gruel 

Frustillatim 

Frust. 

In  little  pieces 

Instar 

As  big  as 

Fuerit 

Shall  have  been 

Inter 

Between 

Gargarisma 

Garg. 

A  gargle 

Internus 

Inner 

Gelatina  qua- 

In    any   kind   of 

Involve  gela- 

Coat  with  gelatin 

vis 

jelly 

tina 

Gradatim 

By  degrees,  grad- 

Ita 

In  such  manner 

ually 

Jam 

Now 

Grana   sex 

Six   grains  by 

Jentaculum 

Jent. 

Breakfast 

pondere 

weight 

Julepus,  Ju- 

Jul. 

A  julep 

Granum, 

Grain,  grains 

lep  um 

Grana 

Jusculum 

A  broth 

Gratus 

Pleasant 

.luxta 

Near  to 

Gross  us 

Large,  coarse 

Kali  prmpara- 

Kal.  ppt. 

Prepared  kali,  or 

Gutta 

(itt. 

A  drop 

tum  (potas- 

carbonate  or  bi- 

Guttae 

<;u. 

Drops 

sae  carbo- 

carbonato  of 

Guttatim 

Guttat. 

By  drops 

nas) 

potash 

Guttis  qui- 

'iutt.    qui- 

With  a  few  drops 

Lac 

Milk 

busdam 

btud> 

Lamella 

Leaf  or  scale 

Hariim     pilu- 

llitr.   pil. 

Let  three  of  tfattC 

Lana 

Flannel 

l&rum       'ii 

sum  iii. 

pill-   bo  taken 

Largus 

Abundant,  plenti- 

mantur tres 

ful 

Haustus 

Iliin-'l. 

A  draught 

Laridum 

Lard 

Haustus  pur- 

11.  p.  n. 

A  purging 

1. uteri  dolcnti 

Lat.  dol. 

To  the  side  that  is 

gans  nostcr 

draught   made 

painful 

Moording  to  a 

Lax  us 

Loose,  open 

practitioner's 

Lwtai 

A  bed 

own  formula 

Lt-nitcr   to- 

By  rubbing  gently 

Ilebdomada 

A   week 

rendo 

Herba 

An  herb 

Leviter 

Lightly 

Mori 

Yesterday 

Liiiteum 

Lint 

iiic,  Heac,Hoc 

This 

Magnus 

Mag. 

Large 
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Word  or  Phrase  I    Contraction 


Mane,  Mane 
primo 

Manipulus 

Man  us 

Massa,  Massa 
pilularia 

Matula 
Matutinus 
Medius 
Mensura 
Mica  panis 

Minimum 

Minutum 

Misce 

Mitte,  Mitta- 
tur,  Mit- 
tantur 

Mitte  sangui- 
ne in  ad  un- 
cias  duode- 
cim  ealtem 

Mitte  talis 

Modicus 
Modo    nr<e- 

scripto 
Mora 
More  dictu, 

More  solito 

Mortarium 
Necnon 
Ne   tradas 

sine  num- 

mo 


Nisi 

Non 

Nonrepetatur 

Nox,  noctis 

Nucha 

Numerus 
Nunc 
Nux  Mos- 

chata 
Obduce 

Obtritns 

Occlusus 

Octarius 

Octavus 

Octo 

Oculus 

Oleum  lini 

sine  igno 
Oleum  olivae 

optimum 
Ollicnla 


101 


M.  or  Man. 


Mic.  pan. 
M.  or  Min. 
M.' 


Mod. 
prsesc. 


More  diet., 
More  sol. 


Ne  tr. 
num. 


Non.  rep. 


No. 


0. 


0.  0.  0. 


Meaning 


In  the  morning, 
very  early  in 
the  morning 

A  handful 

The  hand 

A  mass,  a  pill 
mass 

A  vessel  or  pot 

In  the  morning 

Middle 

By  measure 

Crumb  of  bread 

A  minim 

A  minute 

Mix 

Send,  let   it  be 

sent,  let  them 

be  sent 
Take  away  blood 

to  12  ounces  at 

least 

Send  of  such  or 
this 

Middle  sized 

In  the  manner 
prescribed 

Delay 

In  the  manner  di- 
rected, in  the 
usual  manner 

A  mortar 

Also 

Do   not   deliver 
it  unless  paid. 
(Used  by  apoth- 
ecaries as  a  cau- 
tion to  the  as- 
sistant when  the 
presence  of   the 
patient  prevents 
the  master  from 
giving  a  verbal 
direction) 

Unless 

Not 

Do  not  repeat 

Night 

The  nape  of  the 
neck 

Number 

Now 

A  nutmeg 

Cover,  conceal,  or 
coat 

Crushed 

Enclosed 

A  pint 

Eighth 

Eight 

The  eye 

Cold  drawn  lin- 
seed oil 

Best  olive  oil 

A  little  pot 


Word  or  Phrase     Contraction 


Meaning 


Omni  bora, 
Omni  bilio 
rio,  Omni 
quadrante 
horse 

Omni  mane 

Omni  nocte 

Opus 

Ovum 

Pabulum 

Panis 
Pannus 
Pars,  partis 
Partes  a-qua- 

les 
Partitis  vici- 

bus 
Parvulus 

Coch.  par- 
vulum 
Parvus 
Past  ill  us, 

Pastillum 


Pectus 
Pediluvium 
Per 
Peracta  ope- 

ratio  einet- 

ici 

Per  deliqui- 

um 
Pergo,  per- 

gere 
Perinde 

Pes 

Phiala  prius 

agitata 
Pilula 
Pilus 
Pinguis 
Placebo 
Plcnus 
Poculum,  Po- 

cilluin 
Pondere 
Pondus  civile 


Pondus  medi- 

cinale 
Pone  aureni 
Post  cibo 
Post  singula* 

secies,  liqui- 

das 
Potus 
Prandium 
Primo  mane 

Primus 
Pro 

Pro  ratione 

u'tutis 


num.  hor., 
i  Mini,  bib., 
Ouin. 
quailr.  hor. 


Part. 


Coeh.  parv. 


P.  P.  A. 


Pocul.,  Po- 
cill. 

p. 


Prand. 


Every  hour,  every 
two  hours,  every 
quarter  of  an 
hour 

Every  morning 
Every  night 
Need,  occasion 
An  egg 

Food,  nourish- 
ment 
Bread 
A  rag 
A  part 
Equal  part* 

In  divided  dose* 

An  infant 
A  teaspoon  ful 

Little 

A  little  ball  of 
paste,  to  take 
like  a  lozenge, 
etc. 

The  breast 

A  foot  bath 

Through,  by 

When  the  opera- 
tion of  the 
emetic  is 
finished 

By  deliquescence 

To  go  on  with 

In  the  same  man- 
ner as  before 

The  foot 

The  bottle  having 
been  first  shaken 

A  pill 

The  hair 

Fat,  grease 

To  please,  satisfy 

Filled 

A  cup,  a  little 
cup 

By  weight 

Civil  weight 
(avoirdupois 
weight) 

Medicinal  (apoth- 
ecaries') weight 

Behind  the  ear 

After  eating 

After  every  loose 
stool 

Drink 

Dinner 

Very  early  in  the 
morning 

The  first 

For 

ling  to  the 
age  of  the  pa- 
tient 
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Word  or  Phrase 


Meaning 


Word  or  I'lirase 


Meaning 


Pro  re  nata 
Proximo 
Pruis 
Pugillus 


Pulpa 

Pulvis,  Pul- 
verizatus 
Pyxis 
Quain  libet 

Quantum  li- 
bet, 

Quantum 
placet, 
Quantum 
vis, 

Quantum 
volueris 

Quantum 
sufficiat, 
Quantum 
satis 

Quaque 

Quaque  hora 

Quartus 

Quater 

Quatuor 

Quibus 

Qui  libet 

Quinque 

Quintus 

Quoque 

Quorum 

Quotidie 

Quoties 

Rarus 

Ratio 

Recens 

Recipe 

Redactus  in 
pulverem, 
rodigatur 
in  pulve- 
rem 

Regio  uin- 
bicilli 

Reliquus 

Runovetur 
semel 

Repetatur, 
Repotantur 

Res,  rei 

Rcdduus 

Rc.jpundero 

Ret  in  ere 

Ruber 

Saooellatio 

Saopia 

Saltern 

Scatula 

Scilicet 

Scutum 


Pug. 


Pulv. 


I  L,  Q.  p. 

Q.  v. 


Q.  S. 


Q.  Q. 


Q.  Q. 

Quor. 


Rec. 

Red.  in 
pulv.,  re- 
dig,  in 
pulv. 


Rept. 


Boat. 


Occasionally 

Nearest 

Before,  former 

A  pinch,  a  grip 
between  the 
thumb  and  first 
two  fingers 

Pulp 

A  powder,  pow- 
dered 

A  pill  box 

As  much  as  you 
wish 

As  much  as  you 
please 


As  much  as  is 
sufficient 


Each  or  every 

Each  hour 

Fourth 

Four  times 

Four 

From  which 

Whatever  you 

please 
Five 
The  fifth 
Also 

Of  whioh 
Daily 
As  often  as 
Loose,    thin,' 

rare 
Proportion 
Fresh 
Take 
Let  it  bo  reduced 

to  powder 


The  umbilical 

region 
Remaining 
Renew  once  only 

Let  it  be  repeated, 
let  them  be  re- 
peated 

Thing,   substance, 
object,  etc. 

Remaining 

To  answer 

TO  keep 

Red,  raddy 

A  dry  poultice 

Often,  frequently 

At  least 

A  box 

Namely 

For  protection 


Secundum  ar- 
tem,  Secun- 
dum natu- 
ram 

Secundus 

Sedes 

Semel 

Semidrachma 

Semihora 

Semis 

Seorsum 

Septem 

Septimana 

Sericum  olea- 

tiim 
Sescuncia 

Sesquihora 

Sex 

Sextus 

Si 

Siccus 

Sic,  Sic? 

Signa 

Signetur  no- 
mine pro- 
prio 


Sile  hujus 

Simul 
Sine 

Singulorum 
Si  non  valeat 

Si  opus  sit 

Sit 

Si  viros  per- 

mittant 
Solatium 

Solitus 

Solus 
Solve 
Solvo, solvere, 

Solutus 
Somnus 
Sparadrapua 
Spiritus  vini 

rectificatus 
Spiritus  vini 

tenuis 
Spiritus  vino- 

sus 
Spissus 
Stiitim 
Btet,  Stent 

St  il  hit  i  in 

Stilus 

Btratnoiinpw 

"datum 
Subai'tus 


S.  A.,  S.  N. 


Semidr. 
Semih. 

Ss. 


Sig. 


Sing. 
Si  n.  val. 

Si  op.  sit 


Si  vir. 
perm. 


Stat. 
St. 


s.  s.  s. 


According  to  art, 
according  to 
nature 

Second 

The  al vine  evacu- 
ation 
Once 

Half  a  drachm 
Half  an  hour 
A  half 

Apart,  separate 
Seven 
A  week 
Oiled  silk 

An  ounce  and  a 
half 

An  hour  and  a 
half 

Six 

Sixth 

If 

Dry,  dried 

So,  is  it  so? 

Mark  thou 

Let  it  be  written 
upon  with  the 
proper  name 
(not  a  trade 
name) 

Keep  silent  con- 
cerning this 

Together 

Without 

Of  each 

If  it  does  not  an- 
swer 

If  necessary 

Let  it  be 

If  the  strength 
will  bear  it 

Soothing, 
assuaging 

Accustomed, 
ordinary 

Alone 

Dissolve 

To  dissolve, 
dissolved 

Sleep 

A  spread  plaster 

Rectified  spirit  of 
wine 

Proof  spirit 

Ardent  spirit  of 

any  strength 
Dense,  hard 
Immediately 
Let  it  stand,  let 

them  stand 
I'.v  drops,  or  in 

small  quantities 
Pencil,  stick,  or 

crayon 
Layer  upon  layer 

Subdued 
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Word  or  Phrase 


Contraction 


Meaning 


Word  or  Phrase     Contraction 


Mntning 


Subfineincoc- 
tionis 


Subinde 
Subtilis 


Succus 
Sutnat  talem 


Sume,  Sumat, 
Sutnatur, 
Sumantur, 
Sumendus 

Summitates 

Superbibendo 
haustum 

Supra 
Tabella  (dim. 

of  tabula,  a 

table) 
Talis 
Tandem 
Tantum 
Tegmen  or 

Tegumen 
Tempori  dex- 

tro 
Tempus,  tem- 

poris 
Tenuis 
Ter 
Tere 
Ter  in  die,  or 

Ter  die 
Tertius 
Tres 


Sum. 


Tabel. 


Ter. 

T.  i.  d.,  or 
t.  d. 


When  the  boiling 
U  nearly  fin- 
ished 

Frequently 

Fine,  smooth, 
nice 

Juice,  sap 

Let  the  patient 
take  one  like 
this 

Take  (thou),  let 
him  take,  let  it 
be  taken,  let 
them  be  taken, 
to  be  taken 

The  summits  or 
tops 

Drinking  after- 
wards this 
draught 

Above 

A  lozenge 


Such,  like  this 
At  last,  finally 
So  much,  so  many 
A  cover 

To  the  right  tem- 
ple 
Time  or  temple 

Fine,  thin 

Three  times 

Rub 

Three  times  a  day 

Third 
Three 


Triduum 

Tritura 

Turn 

Tussis 

Tu  to 
I  l,i 

Ultimo  (or 
Ultima) 
prsescrip- 
tus 

Una 

Uncia 

Unctulua 

Unguilla 

Ustus 

Ut  dictum 

1'tendum 

Uto,  uti 

Vas  Yitreum 

Vehiculum 

Vel 

Venaesectio 

brachii 
Venenosus 

Verus 
Vesper,  ves- 

peris 
Vices 
Vis,  viris 
Vitellus 
Vitello  ovi 

solutus 
Yitreum  vi- 

trum 
Vomitione 

urgente 


Trit. 


Ult.  praesc. 


Ut  Diet. 
Utend. 


Vesp. 


Vom.  urg. 


Three  days 

Triturate 

Then,  further- 
more 

A  cough 

Safely 

Where,  wherever, 
when<\  ir 

The  last  ordered 


Together 
An  ounce 
Besmeared, 

anointed 
An  ointment  box 
Burned 
As  directed 
To  be  used 
To  make  use  of 
A  glass  vessel 
A  vehicle 
Or 
Bleeding  in  the 

arm 
Poisonous,  a 

poison 
True,  genuine 
The  evening 

Turns 

Strength 

Yolk 

Dissolved  in  the 

yolk  of  an  egg 
Glass 

The  vomiting  be- 
ing troublesome 


AUTOGRAPH   AND  QUESTIONABLE  PRESCRIPTIONS 

In  the  following  pages  will  be  found  facsimiles  of  prescriptions 
taken  from  the  author's  collection.  One  of  tin-  most  important  duties 
of  the  pharmacist  is  the  unravelling  of  prescriptions,  and  upon  his 
cleverness  in  accurately  divining  the  intention  <>i  the  physician  will 
often  depend  his  reputation  for  skill  and  ability.  It  may  !><•  found 
that  as  one's  experience  in  the  art  of  interpreting  increases,  there 
will  be  ample  justification  and  respect  for  the  philologist  who 
dignified  the  art  of  writing  prescriptions  by  Sttch  a  massive  word  as 
"Pharmacocatagraphologia.''  It  is  not  to  be  supposed  that  all  of  the 
prescriptions  which  follow  are  of  a  character  which  would  prove 
stumbling  blocks  to  those  having  had  experience  in  this  difficult  art  : 
indeed,  the  author  has  the  highest  regard  for  the  rare  sagacity  pos 
sessed  by  the  American  pharmacist,  who  has  an  international  repn 
tation  for  acuteness.  and  his  only  apology  for  presenting  them  is  that 
he  has  some  hope  of  aiding  the  younger  members  by  some  useful 
practice. 

It  should  he  noted  that  the  facsimile  prescriptions  in  the  following 
pages,  while  faithful  reproductions,  are  really  clearer  and  an-  usually 
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easier  to  read  than  the  originals,  because  it  has  been  found  impossible 
to  reproduce  blurred  lead  pencil  marks,  greasy  spots,  finger  marks, 
and  the  crumpled  paper,  which  are  such  important  factors  in  ob- 
scuring the  legibility  of  every  day  prescriptions. 

The  succeeding  illustrations  are  all  that  there  is  space  for.  They 
show  the  importance  of  writing  prescriptions  upon  regularly  printed 
or  engraved  blanks,  on  which  the  name  of  the  physician  is  clearly 
shown,  with  his  office  hours  and  address,  in  order  that  the  pharma- 
cist in  case  of  necessity  may  confer  with  him  speedily  and  have  all 
doubts  removed  about  the  interpretation  of  the  prescription. 

Omissions  and  Errors. — If  an  obvious  error  or  omission  is  detected 
by  the  pharmacist,  or  an  unusually  large  or  poisonous  dose  has  been 
prescribed,  it  is  generally  easy  to  gain  the  requisite  delay,  upon  the 
plea  that  the  prescription  will  require  considerable  time  to  compound, 
or  for  some  other  reason  which  will  not  excite  the  suspicions  of  the 
patient  and  in  the  meantime  the  physician  may  be  consulted  and  the 
difficulty  removed.  Good  judgment  is  necessary  at  all  times,  and 
where  delay  is  entirely  inadmissible  there  is  nothing  left  for  the  phar- 
macist to  do  but  to  assume  the  responsibility  of  making  the  dose  safe, 
or  of  supplying  the  omission  according  to  his  best  judgment.  In  this 
case  a  written  explanation  should  be  sent  immediately  to  the  physi- 
cian. 

In  the  case  of  omissions  or  errors  on  the  part  of  the  pharmacist,  so 
much  judgment  is  needed  which  must  depend  upon  the  circumstances 
surrounding  each  case,  that  it  would  be  unsafe  to  offer  any  sugges- 
tions. Generally  the  physician  must  be  appealed  to,  and  upon  his 
skill  and  tact  reliance  must  be  placed.  In  such  cases  it  is  not  often 
that  he  is  found  unwilling  to  exercise  his  good  offices.  One  instance  is 
on  record  showing  rare  tact  on  the  part  of  an  apothecary.  It  occurred 
before  the  practice  of  checking  prescriptions  became  common.  After 
renewing  a  mixture,  he  realized,  just  as  he  was  in  the  act  of  handing 
the  bottle  to  the  nervous  and  suspicious  old  gentleman  for  whom  it  was 
intended,  that  he  had  omitted  one  of  the  principal  ingredients.  To 
hand  it  to  him  and  permit  his  departure  would  have  been  professional 
suicide ;  to  hesitate  and  take  it  back  after  the  patient  had  watched 
the  process  of  compounding,  and  had  seen  the  bottle  labelled  and 
wrapped,  would  have  excited  unpleasant  suspicions  and  have  been 
equally  disastrous.  At  once  grasping  the  situation,  he  dropped  the 
bottle  upon  the  counter,  allowing  it  to  break  to  pieces,  while  in  the 
act  of  handing  it  to  the  patient  ;  then,  with  an  apology  for  the  acci- 
dent, he  quickly  proceeded  to  compound  the  mixture  over  again,  this 
time  with  every  ingredient  in  it.  lie  fully  believed  that  any  proper 
sacrifice  should  be  cheerfully  made  to  avoid  loss  of  confidence. 

Facsimile  Prescriptions,  with  Notes.— In  Fip.  491  will  be  found  a  repro- 
duction of  a  prescription  in  the  author's  collection  which  illustrates  what  appears 
to  be  an  attempt  to  confuse  one  who  is  not  familiar  with  the  writer's  style.  It  is  a 
mass  «>f  "  jumbled"  characters.  Patience  is  necessary  to  decipher  it,  hut  it  can  he 
done  by  any  pharmacist  if  time  is  taken  to  do  it.  Quinine  sulphate,  one  drachm  ; 
acid,  pnoepn.  oil.,  two  drachms  ;  bvt.  anrantii,  three  ounces.  He  then  intended  bo 
direct  another  syrup,  but  changed  bus  mind  and  crossed  out  the  "sv"  and  wrote 

elix.  simp.,  three  ounces.     The  directions  are  a  tahlespoonful  three  times  a  May. 

Kip.  JUL'  is  a  good  representation  Of  a  class  of  prescriptions  far  too  common  in 
every  day  practice.     If  taken  by  a  patient  to  a  pharmacy  where  the  habit  and 
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handwriting  of  the  physician  are  not  known  it  would  prove  a  veritable  puzzle. 
The  first  thought  of  the  compounder  will  naturally  be  solution  of  magnesia  ;  then 
the  absence  of  directions  will  cause  him  to  stop  and  consider.  He  may  then 
run  over  in  his  mind  the  numerous  solutions  of  magnesia  with  which  he  is  familiar 


Fio.  492 


'  Jumbled"  prescription 


Questionable  prescription 


and  possibly  select  one  of  the  most  harmless  ;  then,  choosing  the  best  course,  he 
asks  the  patient,  in  a  matter-of-fact  way,  whether  the  doctor  left  any  directions 
how  the  medicine  was  to  be  used.  "Oh,  yes,  with  a  syringe."  More  puzzled 
now  than  ever,  but  not  showing  to  the  patient  the  slightest  embarrassment,  he 
suddenly  catches  the  idea  that  Magendie's  solution  of  morphine  is  to  be  used  hy- 
podermically.  A  few  more  skilful  questions  remove  all  doubt,  and  the  patient 
hastens  away  convinced  that  the  apothecary  is  careful,  and  never  suspects  that 
faulty  abbreviation  and  a  worse  fault  in  writing  the  directions  on  the  part  of  the 
physician  have  given  the  pharmacist  one  more  reason  to  lament  the  doctor's 
serious  want  of  care. 

The  writer  displays  a  lack  of  education  by  prescription  493,  although  there  are  no 
particular  difficulties  in  compounding  it.  "  Tr.  degital  purp"  would  be  easily  ren- 
dered by  an  experienced  compounder  tincture  of  digitalis.  "  Eather  nitr.  alooh" 
would  become  spirit  of  nitrous  ether.  The  next  ingredient  would  be  apt  to  puzzle 
the  uninitiated,  but  any  one  familiar 

with  German  prescriptions  would  have  Fig.  493 

no  difficulty  in  selecting  syrup  of  lic- 
orice as  the  article  wanted,  "Syr. 
Liquiritiae"  being  the  common  term 
for  it.  The  bad  habit  of  using  a  dash 
to  signify  "the  same,"  in  place  of  a 
ditto  mark,  is  not  thoroughly  estab- 
lished in  this  country,  although  there 
would  be  no  great  difficulty  in  guessing 
at  the  prescriber's  meaning.  The  use 
of  either  ditto  marks  or  dashes  in  pre- 
scription writing  is  a  practice  more 
honored  in  the  breach  than  in  the  ob- 
servance. The  unusual  order  in  which 
the  quantity  in  the  "Signa"  appears 
betrays  the  nationality  of  the  writer, — 
"Every  2  hours  a  \  table  spoon," — 
although  it  would  be  easily  understood 
to  mean,  Take  a  dessertspoonful  every 
two  hours. 

Prescription  494  has  proved  a  puzzle 
to  many  expert  pharmacists.  The  bad 
habit  of  running  the  quantities  into  one 
another,  the  equally  bad  taste  shown  in 
using  both  English  and  Latin  in  the  same  prescription,  and  the  exhibition  of  eros*. 
carelessness  about  the  whole  composition,  make  it  a  unique  specimen.  The  origi- 
nal in  the  author's  possession  was  written  with  a  very  soft  lead  pencil,  and  is  c*<n- 
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nderably  blurred.  One  drachm  of  potassium  chlorate  is  to  be  dissolved  in  one 
ounce  of  boiling  water,  one  ounce  of  solution  of  morphine,  and  two  ounces  of 
syrup  of  tolu.     The  dots  which  should  be  over  the  numerals  representing  l's  have 


Fig.  495 
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Carelessly  written  prescription 


Faulty  prescription 


so  strayed  from  their  legitimate  use  as  to  have  lost  their  identity  entirely,  and  the 
third  line  is  almost  unrecognizable.  One  would  suppose  that  its  dangerous  char- 
acter would  have  saved  it  from  such  a  fate. 

Prescription  495  illustrates  a  common  fault, — an  omitted  quantity.  It  has  evi- 
dently been  written  for  a  patient  suffering  some  pain,  and  has  been  designed  for 
immediate  use.  Of  course  such  a  prescription  should  be  instantly  returned  to  the 
prescriber,  the  pharmacist  gaining  time  by  stating  to  the  patient  that  it  will  take 


Fig.  497 


Fig.  496 
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Doublf  direction  prescription 


some  time  to  compound  it.    If,  however,  there  is  great  urgency,  the  physician  not 
being  accessible, and  the  pharmacist  ii  prepared  to  assume  the  risks  which  such  a 

ourse  entails,  i  me  u'raiu  of  morphine  sulphate  may  Ik-  used  if  the  patient  is  an  adult 
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and  abie  to  bear  it,  as  it  is  strongly  probable  that  the  intention  of  the  preecri  1  >er  was 
to  give  one-sixth  of  a  grain  as  a  dose.  This  course  is  not  recommended,  however, 
as  one  to  be  followed  by  the  pharmacist,  except  in  rare  emergencies,  and  the  phy- 
sician should  be  notified  at  once  of  the  facts. 

Fig.  49t>  is  an  exact  reproduction  of  a  prescription  presented  in  the  ordinary 
course  of  business.  It  wafi  written  by  a  young  physician  who  li;i<  1  become  enam- 
oured of  European  methods,  but  had  not  sufficiently  mastered  the  intricacies  of  the 
metric  system  to  be  sure  of  his  doses.  A  dose  of  six  centigrammes  (about  nine- 
tenths  of  a  grain)  of  atropine  sulphate  was  ninety  times  larger  than  be  intended 
to  give  to  the  patient.  In  this  case  the  prescription  was  held  until  amended,  and 
the  proverbial  caution  of  the  pharmacist  saved  the  patient's  life  and  probably  the 
physician's  reputation. 

Prescription  497  is  a  facsimile  of  one  written  by  a  celebrated  physician  of  Phila- 
delphia. In  all  probability  no  greater  difficulty  was  experienced  in  compounding 
the  prescription  than  was  found  by  the  patient  in  taking  it.  It  is  rather  unusual 
to  duplicate  the  signa. 

Prescription  498  would  probably  offer  some  difficulty  in  compounding  on  account 
of   the  deficiency  of  water,  particularly  in  cold  weather,  potassium  bromide  be- 


Fig.  498 


Fig.  499 
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Prescription  with  ambiguous  signa 

in^  much  more  soluble  in  warm  than  in 
cold  water.  But  the  chief  interest  in  this 
prescription  centres  in  the  directions  to  the 
patient,  who,  if  so  unfortunate  as  to  be 
"unable  to  sleep  in  water,"  is  required  to 
take  a  "full"  teaspoon ful. 

In  prescription  499,  which  was  written  by  a  German  physician  of  the  old  scl 1. 

we  have  an  illustration  of  a  peculiarly  involved  and  cramped  style  ;  the  difficulty 
in  deciphering  the  original  being  greatly  enhanced  by  the  doctor's  selection  of  i 
narrow,  soiled  piece  of  paper  and  asoft  black  lead  pencil  as  the  means  of  commu- 
nicating his  ideas  of  the  patient's  needs.  The  facsimile  gives  the  Style  and  the 
construction  of  the  letters  correctly,  but  fails  to  reproduce  the  imperfections  of  the 
lead  pencil  and  coarse  paper.  Three  and  a  half  drat  bins  of  ca.-carilla  bark,  two 
drachms  of  asarum  root,  two  grains  of  ipecac  root,  six  drachms  of  bruised  juniper 
berries,  are  to  be  infused  with  sufficient  hot  water  to  make  the  strained  infusion 
measure  six  ounces,  in  which  are  to  be  dissolved  fifteen  grains  of  extract  of  lactu- 
carium;  it  is  then  mixed  with  six  drachms  of  camphor  water,  one  and  a  half 
drachms  of  cherry  laurel  water,  twelve  drops  of  simple  tincture  of  Opium,  and  ten 
drachms  of  svrup  of  orange  peel.      A  tablespoonfu]  every  three  bonis. 

The  prescription  sbown  in  fig.  .r>00  is  a  type  of  a  style  familiar  to  all  who  ba\e 
occasion  to  read  prescriptions.  No  attention  whatever  has  been  paid  to  reserving 
a  line  for  each  ingredient,  and  faulty  abbreviation  and  careless  writing  have  made 
a  prescription  not  easy  to  decipher  with  any  degree  of  certainty.  If  physicians 
would  endeavor  to  use  the  official  names  for  the  preparations  thev  prescribe,  much 
labor  would  be  saved  and  the  liability  to  err  would  be  greatly  lessened.     Half  ■ 
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fluidrachm  of  nitric  and  muriatic  acid  with  three  and  a  half  fluidounces  of  water 
is  the  translation,  and  it  is  known  in  this  case  that  the  official  nitrohydrochloric 
acid  was  wanted. 

Fig.  501  affords  another  illustration  of  want  of  care  in  writing  a  prescription. 
Some  of  the  letters  show  an  ability  on  the  part  of  the  writer  to  form  letters  prop- 
erly, which  would  indicate  that  he  could  write  a  legible  prescription  if  he  wished 
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Badly  written  prescription 
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Carelessly  written  prescription 


to  ;  but  the  illegibility  increases  as  the  end  of  the  prescription  is  approached,  and 
hurry  is  plainly  indicated.     It  happened  that  the  medicine  was  intended  for  a 

Eoor  dispensary  patient ;  but  one  might  suppose  that  poverty  and  sickness  are 
eavy  enough  burdens  to  carry  without  having  the  additional  and  unnecessary 
one  of  the  risk  of  losing  life.  One  scruple  of  potassium  bromide,  one  scruple  of 
hydrated  chloral  (not  chloride  of  mercury,  calomel,  or  corrosive  sublimate) ,  one- 
quarter  of  a  grain  of  morphine  sulphate,  are  dissolved  in  one  fluidounce  of  syrup 
of  ginger.     One-half  is  taken  in  water.    Repeated  if  required. 

There  is  no  lack  of  legibility  in  prescription  502.  It  is  presented  as  showing  a 
custom  which  some  physicians  practise, — i.e.,  the  employment  of  an  unusual 
name.  The  object  of  using  an  out-of-the-way  name  may  be  a  laudable  one,  al- 
though the  physician  is  usually  given 
Fig.  502  the  credit  of  trying  to  cover  up  some 

secret  arrangement  with  an  initiated  and 
favored  pharmacist.  In  this  case  the 
krord  "  bardane"  appears  in  the  United 
States  Dispensatory,  and  no  intelligent 
pharmacist  would  have  any  difficulty 
0t*z  in  understanding  that  tincture  of  bur- 
dock seed  was  wanted.  This  being  un- 
official, it  would  be  desirable  to  know 
from  the  physician  what  strength  of 
tincture  might  be  preferred. 

At  first  glance  it  would  seem  that  pre- 
scription 503  is  ordinarily  well  written 
ami  free  from  fault.  When  the  cautious 
dispenser  looks  it  over  carefully,  how- 
ever, he  will  observe  that  half  a  fluidounce  of  tincture  of  opium  in  a  four  ounce 
mixture,  with  a  teaspoonful  dose,  would  be  b  luge  quantity  for  "  Baby  May,"  and 
in  all  probability  would  permanently  end  her  pain.  A  thorough  examination 
indicates  an   abortive   attempt  at  forming  the  letter  "c"  after  the  "  opii,"   and  if 

the  ingredient   is  rendered  "camphorated  tincture  of  opium,"  a  popular  cough 

mixture  [■  revealed,  which  is  really  what  was  intended  by  the  prescril>er. 

Fig.  504  illustrates  the  effects  of  the  loose  methods  that  dispensary  physicians 
are  apt  to  acquire  through  the  great  haste  usually  practised  in  ''getting  through  a 
clinic  on  time."      Abbreviations,  mixed    1-atin  and   English,  and  general  lack  of 
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finish  characterize  the  style.    Five  drachms  and  one  scrapie  oi  potassium  bromide 
and  four  scruples  of  hydrated  chloral  are  to  be  dissolved  in  one  fluidotmce  each 

of  peppermint  water  and  syrup;  the  quantity  of  bromide  U  excessive,  Bud  if  the 
peppermint  water  is  of  full  strength,  a  cloudy  mixture  results,  due  to  throwing 

Fig.  504 
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Faulty  prescription  Odd  prescription 

the  volatile  oil  dissolved  in  the  peppermint  water  out  of  solution.  "A  teaspoon- 
ful  at  bedtime  in  wineglass  of  water''  should  surely  give  the  needed  rest  to  the 
patient. 

The  prescription  shown  in  Fig.  505  was  written  by  a  well  educated  German  phy- 
sician, and  is  presented  as  showing  unusual  care  in  designating  the  quantity  of  the 
dangerous  ingredient.  It  certainly  is  rare  to  see  upon  American  prescription  files 
prescriptions  in  which  the  quantity  of  any  ingredient  is  spelled  out  in  full,  either 
in  Latin  or  in  English  ;  indeed,  the  whole  prescription  gives  evidence  of  careful 

Fig.  505 
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Careful  prescription  Badly  written  prescription 

thought.     One  grain  of  red  mercuric  iodide  and  two  drachms  of  potassium  iodide 
are  to  be  dissolved  in  six  ounces  of  compound  syrup  of  sarsaparilla. 

Fig.  506  shows  a  style  now  fortunately  extinct  in  Philadelphia. — the  worthy 
author  having  been  "gathered  to  his  fathers."  He  was  a  physician  of  excellent 
character,  large  practice,  and  unusual  sagacity,  but,  alas  !  of  execrable  memory  in 
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prescription  writing.  Several  of  his  prescriptions  will  be  shown  in  this  series,  but 
the  one  now  under  consideration  exhibits  "one  of  his  best."  Two  drachms  of 
Goulard's  extract,  three  grains  of  morphine  sulphate,  and  two  ounces  of  prepared 
lard  (not  lord)  are  to  be  rubbed  together. 

Fig.  507  is  presented  mainly  with  the  view  of  illustrating  a  German  custom 
which  has  not  been  adopted  in  this  country  to  any  extent  by  American  phy- 
sicians.   Such  prescriptions  are  common,  however,  in  large  cities.    It  will  be  no- 
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ticed  that  the  quantities  are  those  for        J*-*  *  *   *  /, 

one  dose.    The  abbreviated  subscrip-     ffv(u^/^—^  **t^/TL  rT^***^^ 

tion  is  in  full,  "  Dentur  tales  doses  No. 

IV," — let  four  such  doses  be  given.     J/        /t-yt/ 

The  absence  of  any  further  direction     »vvf  r**  {r> 

to  the  apothecary  might  raise  the  ques-  Erroneous  sgna 

tion,  Are  powders  or  pills  intended? 

But  as  the  ingredients  themselves  are  in  the  form  of  crystalline  powders,  and  as 

pills  are  not  specified,  it  would  be  proper  to  dispense  four  powders. 

Prescription  508  is  a  facsimile  of  one  penned  by  a  noted  Philadelphia  phy- 
sician. Although  not  written  in  the  clearest  style,  still  it  is  legible,  and  no  one 
would  hesitate  about  preparing  the  ointment  by  taking  one  drachm  of  calomel, 
half  an  ounce  of  ointment  of  zinc  oxide,  half  an  ounce  of  simple  cerate,  and  suf- 
ficient olive  oil  and  oil  of  rose  to  make  a  smooth  and  sweet  smelling  ointment ; 
but  just  here  the  apothecary  will  halt, — for,  notwithstanding  the  attractiveness  of 
the  "  unguent"  and  the  delicious  savor  exhaled  by  it,  it  would  not  be  judicious  to 

label  the  box  as  the  doctor  has  di- 
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rected :  "Two  teaspoonfuls  with 
water  half  an  hour  before  each 
meal."  It  is  clearly  a  case  of  "  lap- 
sus calami,"  and  no  harm  would 
ensue  if  the  apothecary  were  to 
shelter  himself  behind  that  con- 
venient barrier  provided  for  all 
such  cases  and  simply  write  on  the 
label,  "Use  as  directed." — for  it  is 
hardly  likely  that  the  doctor  made 
the   same   error   when    giving  the 

Katient  verbal  directions  that  he 
as  done  in  writing  the  prescrip- 
tion. In  handing  the  ointment 
to  the  patient,  any  undignified 
tendency  thai  the  dispenser  may 

have  to  relieve  his  feelings  must  l>e 

rigidly  suppressed. 

Prescription  609  exhibits  igno- 
rance of  the  laws  of  chemical 
incompatibility,    conpled    with 


careless  style  of  writing;  yet  abundant  evidence  of  ability  to  write  better  is 
furnished  in  the  formation  of  many  of  the  letters.  Three  grains  of  morphine 
sulphate  are  to  he  dissolved  in  half  an  onnce  of  aromatic  spirit  of  ammonia  and 
two  and  a  half  ounces  of  syrup  of  ginger.     The  directions  are,  "a  teaspoonful 
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every  two  or  three  hours  when  pain  is  severe."  The  incompatibility  belongs  to 
the  class  illustrated  in  Chapter  LXV,  and  is  due  to  the  fact  that  alkalies  precipi- 
tate alkaloids  from  alkaloidal  salts.  The  danger  here  would  be  apt  to  arise  from  the 
alkaloid  morphine  precipitating  out  and  collecting  in  the  bottom  of  the  bottle, and 
the  liability  of  the  patient  swallowing  a  poisonous  quantity  if  the  last  do.se  be 
taken. 

Fig.  510  shows  a  mixed  style.    The  writing  is  legible,  but  "  Iodide  Pot,"  an  ab- 
breviation of  the  English  name,  and  "  Hydrarg  Bichloridi,"  a  partial  abbreviation 
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Old  fashioned  prescription 


of  the  Latin  name,  with  the  lack  of  knowledge  of  correct  terminology  or  abbre- 
viation shown  in  writing  out  the  other  ingredients,  quite  prepare  one  for  the 
writer  ignoring  the  fact  that  the  mercuric  potassium  iodide  formed  by  dissolving 
corrosive  sublimate  in  solution  of  potassium  iodide  will  be  apt  to  precipitate  the 
cinchona  alkaloids  in  the  elixir  of  calisaya,  for  it  is  now  the  most  useful  and  the 
most  delicate  reagent  for  alkaloids  that  has  ever  been  discovered.  One  thing 
may,  however,  prevent  this  danger,- 


i.e.,  the  use  of  one  of  the  very  agree- 
able but  worthless  elixirs  of  calisaya 
that  contains  no  alkaloids. 

In  the  case  of  prescription  511  no 
serious  fault  can  be  found  with  the 
manner  of  writing  it ;  the  interest  in 
it  simply  lies  in  the  fact  that  the  drug- 
gist to  whom  it  was  presented  had 
forgotten  his  Latin,  the  schoolmaster 
being  needed.  The  second  article 
proved  a  poser  to  him,  and,  after 
searching  through  the  dispensatories 
and  text  books,  and  finding  no  sub- 
stance in  the  materia  medica  bearing 
the  title  of  "Ejusdem,"  he  concluded 
that  it  was  one  of  those  "  new-fangled 
proprietaries"  that  doctors  are  always 
writing  for.  and,  with  an  air  of  injured 
dignity  ana  superiority,  he  informed 
the  patient  that  one  of  the  ingredients 
he  did  not  keep,  and,  returning  the 
prescription,  sent  him  away.  The 
patient  succeeded  easilv  in  having  the 
prescription  compounded  by  a  neigh- 
boring    pharmacist,    and     the 
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pharmacist,    and     the     Btory 
leaked  out.     The  translation  is,  one  fluidounce  of  tluidextract   of  ergot,  one  tluid- 
OUnce  of  wine  of  the  same  (ergot),  and  half  a  drachm  of   u  hite  BUgar. 

Prescription  ^Vl  is  a  facsimile  of  one  written  by  a  well  known  pli\sician.  It  ip 
legible,  and  free  from  serious  fault,  with  one  exception.-  the  quantities  have  been 
inadvertently  transposed.    Sixteen  grains  of  compound  tincture  of 


rardanioin  and 
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one  ounce  of  quinine  sulphate  are  so  far  away  from  reasonable  expectations  that 
there  should  be  no  difficulty  in  "diagnosing  this  case"  and  deciding  it  to  be  one 
of  transposition  of  quantities.  It  would  be  fortunate,  indeed,  if  all  instances  of 
transposition  were  as  glaring  as  this.  It  is  a  fault  that  often  goes  undetected,  and 
its  frequency  arises  from  the  habit  which  many  good  physicians  have  of  deciding 
upon  the  ingredients  that  they  wish  to  give  their  patient  and  filling  in  the  quan- 
tities afterwards,  not  in  consecutive  order.  An  interruption  or  slight "  lapsus"  will 
be  very  apt  to  cause  transposition. 

In  prescription  513  an  illustration  is  given  of  the  use  of  a  specially  coined  term 
to  designate  a  well  known  substance,  the  intention  being  to  calm  the  fears  of  a 
patient  who  has  a  perhaps  unreasonable  prejudice  against  a  remedy  which  the 
physician  believes  to  be  necessary  to  alleviate  the  malady.  Circumstances  arise  in 
the  practice  of  every  physician  when  patients  need  a  remedy  which  they  will  re- 
fuse to  take  if  they  are  aware  of  it,  and  hence  the  alleged  necessity  for  the  use  of 
an  unusual  term  which  they  will  not  understand  when  written  on  the  prescrip- 
tion.    "Sulphatis  Americani  Australis,"  South  American  Sulphate,  is,  in  plain 
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Fig.  515 


English,  sulphate  of  quinine.    The  stilted 

Latin  by  which   the  first  ingredient  is 

designated  is  in  strong  contrast  with  the 

plain  English  of  the  third  ingredient, — 
Syrup  of  Rock  Candy."     The  last  line 

may  cause  a  little  studying,  but  it  is  soon 

translated  Aqua  q.  s.  ft.  gvi. 
Fig.  514  is  a  facsimile  of  a  prescription  written  by  a  German  physician,  which 

at  first  appears  curiously  involved,  but  really  presents  no  great  difficulty  in  de- 
ciphering when  carefully  scanned.     One  grain  of  morphine  sulphate,  two  drachms 

of  potassium  iodide,  three  drachms  of 
potassium  bromide,  half  a  drachm  of 
ethereal  extract  of  digitalis,  one  and  a  half 
ounces  of  spirit  of  juniper,  half  an  ounce  of 
spirit  of  nitrous  ether,  two  ounces  of  dis- 
tilled water,  and  two  ounces  of  syrup  of 
tolu,  are  the  ingredients  ;  while  the  signa, 
or  the  directions  to  the  patient,  are, — every 
three  hours  half  a  tablespoon ful. 

Prescriptions  like  that  shown  in  Fig.  515 
slicnild  be  declined  when  presented,  potas- 
sium permanganate  exploding  violently 
when  mixed  with  glycerin  and  other  bodies 
containing  organic  matter.    This  fact,  and 

the  additional  one  that  glycerin  does  not  have  two  is,  were  doubtless  overlooked 

by  the  writer  of  the  prescription. 

Prescription  51(1  has  defied   the  efforts  of  all   experts  in  calligraphy  up  to  the 
present  time.    The  author  has  shown  the  original  ami  the  facsimile  to  more  than 
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one  hundred  skilled  pharmacists  without  receiving  a  correct  solution  from  one  of 
them.     It  was  written  by  a  Cleveland  physician  in  the  ordinary  course  of  business, 

Fig.  516 


I 
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Flourishing  prescription 


and  was  presented  to  the  author  by  a  brotber  pharmacist.  The  principal  difficulty 
in  deciphering  it  arises  from  the  fact  that  two  ingredients  are  unofficial  and  rather 
out  of  the  way,  and,  in  addition,  their  titles  are 
run  together  and  obscured  almost  beyond  rec- 
ognition. The  full  translation  is  as  follows  : 
"Dec.  14,  83.  97739.  Quinia  Sulph.  ^i;  Elix. 
etSyr.  GlycyrrhizaCo.  aa  Jii.  M. — Tablespoon- 
ful  3  times  a  day."  The  author  was  informed  by 
a  pharmacist  who  was  familiar  with  the  doctor's 
method  of  writing  prescriptions  that  the  above 
specimen  was  not  unusually  obscure. 

Fig.  517  is  a  facsimile  of  a  prescription  for  an 
eye  wash.  The  original  was  written  with  a  hard 
lead  pencil  upon  a  rough  bit  of  paper.  Any  one 
familiar  with  the  doctor's  style  would  have  little 
difficulty  in  solving  the  obscurity  by  dissolving 
four  grains  of  zinc  sulphate  and  ten  grains  of 
sodium  borate  in  two  ounces  of  rose  water. 
Incidentally,  it  may  be  remarked  that  precipi- 
tation frequently  occurs  in  prescriptions  of  this  character,  due  t<>  precipitation 
of  hydrated  zinc  oxide  by  the  alkali  in  the  sodium  borate.     It  is  better  to  tilter 
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the  mixture  than  to  add  a  little  sulphuric  acid  to  clear  the  solution,  because  the 
slightest  excess  of  the  latter  might  prove  irritating. 

The  habit  of  making  one  letter  look  exactly  like  some  other  letter  is  one  of  the 
worst  faults  that  a  writer  can  have,  and  it  is  usually  only  a  question  of  time  for 
a  prescriber  with  such  a  habit  to  make  a  serious  error.     It  will  be  observed  that 

in  the  facsimile   (Fig.  518)  the  fault  is 
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that  the  doctor's  small  "a's"  are  always 
"o's."  He  writes  "  Tonnici"  for  "  Tan- 
nici."  "Inoke"  is  intended  for  "make." 
The  next  word  is  not "  mte,"  but "  into." 
The  words  "six  suppositories"  are, 
fortunately,  plain  enough,  and  the  direc- 

Fiq.  519 
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Badly  written  prescription 

tions,  "One  night  and  morning,"  present  no  difficulty  to  a  good  guesser.  The 
writer  is  an  intelligent  and  unusually  able  physician,  and  force  and  character  are 
indicated  by  the  general  style  of  the  writing,  marred,  however,  by  the  one  serious 
fault. 

A  study  of  the  prescription  illustrated  in  Fig.  519  will  thoroughly  justify  the 
verdict  that  no  extenuation  can  be  fairly  accorded  to  the  writer.  The  facsimile 
cannot  show  the  crumpled  piece  of  manilla  paper,  nor  reproduce  the  indistinct 
lead  pencil  marks,  which  are  prominent  characteristics  of  the  original, — yet  it  was 
written  by  a  noted  physician  "in  a  hurry."  Who  would  guess  that  the  first  line 
is  "Tinct.  Iron"  ?  and  if  any  one  should  be  so  fortunate  as  to  get  so  far,  could  he 
by  any  possibility  translate  the  remainder  ? — "  Take  a  teaspoonful  mixed  with  (3) 
table8poonsful  of  warm  water  sweetened,  an  hour  before  eating  and  at  bedtime  ;" 
and  yet  this  is  the  translation  which  was  given  by  the  friend  who  sent  it  to  enrich 
the  author's  collection  and  affirmed  to  be  correct.  The  difficulty  about  the  ac- 
ceptance of  this  guess  centres  around  the  word  which  is  rendered  "sweetened." 
The  other  words  may  or  may  not  be  correctly  deciphered.  Doubt  and  confusion 
reign  supreme. 

The  use  of  chemical  symbols  in  writing  prescriptions  is  not  a  common  custom, 
and  although  there  can  be  no  serious  fault  found  with  the  prescription  shown  in 
facsimile  in  Fig.  520,  there  are  objections  to  the  custom  notwithstanding  some 
advantages.  To  begin  with  the  latter,  symbols  are  usually  brief,  distinctive,  and 
capable  of  being  written  in  unmistakable  characters,  but  a  physician  who  attempts 
to  use  them  altogether  must  have  ft  circumscribed  list  of  remedies  to  prescribe 
from,  for  symbols  have  not  been  contrived  for  elixirs,  syrups,  or  any  galenical 
preparation  ;  then,  again,  the  symbols  for  alkaloids  and  some  of  the  new  antipy- 
retics would  be  complicated  and  not  so  easily  nor  so  clearly  made  out  as  the  usual 
I>atin  abbreviations.  In  the  example  shown  it  is  plain  that  the  prescriher  wants 
four  drachms  of  sodium  bromide  and  half  a  drachm  of  potassium  iodide  dissolved 
in  two  ounces  of  water. 

Fig.  621  is  a  type  of  prescription  which  is  very  frequently  seen  in  practice.    It  is 

impossible  to  expect  any  physician  to  retain  in  his  memory  the  solubilities  or  exact 

physical  properties  of  all  the  substances  thai  he  desires  to  prescribe.  As  phar- 
macy has  advanced  prescrihers  have  grown  into  the  habit  of  depending  Upon 
pharmacists  to  use  their  art  in  supplying  the  needed   knowledge;  and  it  follows, 

as  a  matter  of  course,  that  those  who  make  a  profession  of  handling  the  substances 
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that  enter  into  prescriptions  every  day  should  have  this  information  ready  for 
such  an  emergency.  In  this  prescription  two  minims  of  oil  of  copaiba,  two 
grains  of  magnesia,  and  one  grain  of  powdered  acacia  are  the  ingredients  for  one 
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pill,  and  the  directions  are  that  "  thirty -six  such  pills  are  to  be  sent."  A  little 
more  magnesia,  a  trace  of  water,  and  possibly  a  little  powdered  soap  are  needed  to 
give  the  mass  sufficient  adhesivess  and  firmness. 

A  prescription  like  the  one  shown  in  Fig.  522  bears  evidence  of  error  on  its 
face.  The  subscription  directs  a  mixture  to  be  made,  and  75  percent,  of  the 
mixture  is  composed  of  solids.  On  the  other  hand,  the  dispenser  is  unable  to 
guess  whether  the  prescriber  made  an  error  in  directing  a  mixture,  or  whether, 
unable  to  class  the  compound  as  an  ointment,  he  has  concluded  to  call  it  a  mix- 
ture, and  that  the  quantities  of  the  ingredients  are  just  what  he  intended  to  write. 
Probably  most  pharmacists  would  mix  the  powders  thoroughly,  rub  in  the  petro- 
latum and  lime  water,  and  dispense  the  mixture  in  a  box,  labelling  it,  in  the  ab- 
sence of  directions,  "Use  as  directed."  If  the  physician  could  not  be  seen,  this 
would  be  the  course  to  pursue  ;  but  in  the  above  case  the  quantity  "f^iv"  after 
the  "Liq.  Calcis  ad"  happens  to  be  a  mistake.  It  should  have  been  "  f  ^iv,"  and 
it  was  intended  for  an  external  application  to  an  inflamed  surface.  There  are, 
however,  many  instances  on  record  where  similar  errors  which  were  never  cor- 
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rected  have  occurred  and  the  prescription  dispensed  as  written,  the  patient  sub- 
sequently returning  to  have  the  apparently  absurd   prescription  renewed  and 

ultimately  praising  the  doctor  for  the  speedy  cure  which  had  been  effected. 

In  prescription  623  physical  incompatibility  is  illustrated.  Extract  of  opium  is 
an  aqueous  extract,  the  greater  bulk  of  it  being  insoluble  in  olive  oil.  The  mix- 
ture is  evidently  intended  for  an  external  application,  and  all  that  is  expected  is  a 
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reasonably  smooth  mixture.  The  proper  method  of  compounding  this  would  be 
to  rub  the  extract  of  opium  with  sufficient  water  to  make  a  smooth  paste.  Now, 
having  poured  the  oil  into  the  bottle  in  which  the  mixture  is  to  be  dispensed,  add 
the  carbolic  acid,  shaking  it  well  until  solution  is  effected,  then  gradually  add  the 
thick  aqueous  mixture  of  extract  of  opium,  shaking  after  each  addition.  Do  not 
filter  the  mixture,  but  dispense  with  a  shake  label. 

Prescriptions  like  the  one  6hown  in  Fig.  524  are  very  common  ;  too  much  liquid 
has  been  ordered.  It  is  a  difficult  matter  for  prescribers  to  educate  themselves  in 
the  matter  of  not  exceeding  practical  limits  in  ordering  liquids  for  pill  masses  ; 
indeed,  the  absorptive  power  of  the  solid  substances  used  in  making  pill  masses 
varies  so  much  that  usually  nothing  short  of  an  actual  attempt  to  make  the  mass 
will  prove  the  extent  of  the  excess.  In  this  case,  in  all  probability,  the  prescriber 
regarded  carbolic  acid  as  a  solid,  and  he  did  not  know  of  its  tendency  to  liquefy 
under  warmth  and  manipulation  and  its  liability  to  cause  other  solids  to  soften. 
The  difficulty  here  is  that  if  sufficient  absorbent  powder  be  used  to  take  up  the 
excess  (powdered  althea  would  be  an  excellent  one  to  use  here)  the  pills  will  be 
very  large.  A  nice  question  arises  just  at  this  point :  Has  the  pharmacist  the 
right  to  double  the  number  of  pills  and  alter  the  doctor's  directions  so  that  the 
dose  shall  be  two  pills  instead  of  one?  There  are  certain  occasions  when  this 
may  be  done,  but  they  should  be  rare  indeed.  It  is  not  creditable  for  a  pharmacist 
to  acquire  a  reputation  for  altering  the  directions  of  a  physician.  Every  expedient 
known  to  the  art  should  be  exhausted  before  attempting  the  slightest  change,  and, 
if  it  must  be,  the  intention  of  the  prescriber  should  always  be  kept  closely  in 
view.  In  the  above  case,  if  the  number  of  pills  is  doubled  without  the  doctor's 
sanction  or  knowledge,  the  patient  must  be  acquainted  with  the  fact  at  the  time, 
otherwise,  he  will  suspect  that  the  pharmacist  has  blundered  and  has  made  too 
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many  pills ;  and  if  the  patient  is  in-      /flj\fc    Ai»^k^ 
formed  about  it  when   the  pills  are  w 

dispensed,  unless  great  tact  is  used  he  [/)  •     — •' 

Will    probably  SUSpect   that   the   doctor  Intemperate  preoption 

does  not  understand  his  business,  and 

may  state  his  opinion  to  him  at  his  next  visit,  in  which  event  the  pharmacist 
will  probably  have  a  call  from  the  doctor.  The  best  practice  is  to  notify  the 
prescriber  at  once  of  the  change  and  let  him  make  the  necessary  explanation  to 
the  patient. 

Prescriptions  like  the  one  shown  in  facsimile  525  are  fortunately  rare.  It  was 
written  and  presented  personally  by  a  physician  very  early  in  the  morning,  soon 
after  having  parted  with  some  friends  with  whom  he  had  been  spending  the 
evening,  the  pharmacist  having  been  nm<r  up  by  the  night  bell  to  dispense  it. 
The  preseriber's  mental  condition  is  accurately  indicated  by  the  fluctuating  irreso- 
lution of  some  of  the  written  characters  ami  by  the  poisonous  dose  of  morphine. 
He  endeavored  to  explain  that  the  dose  was  Intended  for  himself,  and  it  is  hardly 
necessary  to  say  that  it  was  not  dispensed  as  written.  The  translation  is:  Four 
grains  of  morphine  sulphate  divided  into  four  powders;  take  one  powder  at 
night.  He  really  wanted  one  grain  divided  into  four  tvowders,  and  this  was  given 
to  him.  In  cases  of  this  kind  a  pharmacist  could  not  be  justly  condemned  for  re- 
fusing to  compound  the  prescription  ;  and,  indeed,  it  should  be  the  rule  always  to 
decline  to  furnish  morphine  or  other  poisonous  remedies  to  any  intoxicated  per- 
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eon.     In  this  particular  instance  the  physician  had  friends  with  him  who  made 
themselves  responsible  for  his  safety. 

Prescription  52fi  is  another  illustration  of  a  hadly  written  prescription,  and  one 
which  denes  the  laws  of  both  chemical  and  physical  incompatibility.  One  scru- 
ple of  quinine  sulphate,  six  grains 

of  morphine  acetate,  two  drops  ol  Fig.  526 

oil  of  sassafras,  and  live  and  a  half 
ounces  of  simple  Byrup  are  to  be 
mixed,  and  a  teaspoonful  admin- 
istered every  three  hours.  The 
insertion  of  the  curious  character, 
which  resembles  a  capital  letter  A 
reversed,  is  an  illustration  of  a 
careless  and  reprehensible  method 
of  correcting  an  error.  The  quan- 
tity originally  attached  to  the 
"Syr.  Simple"  was  ^ss.  This 
would  yield  a  poisonous  quantity 
of  morphine,  the  mixture  being 
given  in  teaspoonful  doses.  The 
addition  of  y  over  the  "ss"  was 
intended  to  make  the  dose  of  mor- 
phine a  proper  one  ;  but  it  would 
in  most  cases  fail  signally  to  accomplish  the  intention  of  the  prescriber,  for  It 
would  not  be  60  interpreted.  When  strong  solutions  of  quinine  sulphate  and 
morphine  acetate  are  brought  together,  decomposition  results,  with  the  production 
of  the  insoluble  quinine  acetate.  In  addition  to  this,  the  oil  of  sassafras  would 
not  dissolve  entirely  in  the  syrup,  and  it  would  consume  a  great  deal  of  time  to 
filter  so  thick  a  mixture.  The  only  way  out  of  such  a  combination  of  errors  for 
the  pharmacist,  in  the  absence  of  the  physician,  is  to  paste  a  shake  label  on  the 
bottle  and  dispense  it. 

In  prescription  527,  which  is  reasonably  well  written,  is  afforded  an  example  of 
intentional  incompatibility.  Fifteen  grains  of  zinc  sulphate,  half  a  drachm  of 
lead  acetate,  and  one  drachm  each  of  tincture  of  catechu  and  wine  of  opium  are 
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Incompatible  prescription 

to  be  mixed  with  six  ounces  of  rose  water.  This  mixture  should  not  be  tilt,  red, 
of  course.  The  unusually  elaborate  character  for  recipe  at  the  top  of  the  prescrip- 
tion might  reasonably  be  accused  of  indicating  a  relapse  to  the  habit  of  former 
ages,  when  prescriptions  were  decorated  with  mystic  signs.  These  were  supposed 
to  possess  supernatural  powers.  The  patient  who  needed  Biich  a  prescription  au 
627,  however,  probably  required  a  special  invocation. 

In  528,  precipitation,  due  to  dt mposition  between  the  potassium  iodide  and  the 

quinine  sulphate,  will  take  place  and  quinine  iodide  will  separate.    The  addition 
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Fig.  529 


of  mucilage  as  a  retarding  agent  has  been  recommended  in  such  cases,  but  it  is 
very  ineffective,  and  the  best  course  is  to  depend  upon  a  shake  label  pasted  on  the 
bottle,  with  verba]  directions  to  the  patient  to  call  attention  to  the  necessity  for 
shaking  the  mixture  before  taking  a  dose.     Iodides  and  bromides  should  never 

be  given  in  combination  with  alkaloidal  salts  (see 
page  1678)  •     There  can  be  no  difficulty  in  reading 
.  this  prescription.    The  translation  is  :  Three  grains 

TV  ..  , ,  •  of  potassium  iodide,  one  grain  of  quinine  sulphate, 

half  a  drachm  of  syrup  of  orange,  with  sufficient 
water  to  make  two  drachms. 

Fig.  529  is  a  copy  of  a  prescription  which  was 
written  by  a  physician  in  Canada.  Three  similar 
prescriptions  were  sent  to  the  author  by  a  Cana- 
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dian  pharmacist  to  enrich  his  collection,  and  the  one  selected  for  this  illustration 
is  by  no  means  the  best  or  the  worst.  They  were  all  written  by  the  same  physi- 
cian. He  believes  in  "polypharmacy"  and  the  doctrine  that  "there  can't  help 
but  be  something  in  such  a  prescription  which  will  do  good."  Such  prescriptions 
are  not  worthy  of  analysis.  The  best  way  to  compound  this  one  is  to  mix  all  the 
solids,  reduce  them  to  as  fine  a  powder  as  possible,  dissolve  them  in  the  mixed 
liquids,  leaving  out  the  chloroform  and  cod  liver  oil  ;  then  with  the  aid  of  acacia 
make  a  mixture  with  the  cod  liver  oil  and  chloroform.    No  attempt  to  prepare  a 
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Modern  preaoriptioii 


dear  solution  . . f  the  solids  need   be  made;  any  excess  will  be  suspended  in  the 
emulsiorj  of  cod  liver  oil. 

Fig.  580   il  a    facsimile  of  a  prescription  which  lias  been  carefully  considered  by 

the  prescriber;  be  has  evidently  bestowed  the  greatest  attention  upon  the  dose  oi 

the  active  ingredients,  but  there  is  considerable  obscurity  about  the  third  ingredient 
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A.n  experienced  compounder,  however,  would  read  the  prescription  without  diffi- 
culty. Two  drachms  and  forty  minims  of  tincture  of  ferric  chloride,  one  (inn  Inn 
and  forty  minims  of  diluted  phosphoric  acid,  two  drachms  of  spirit  of  lemon,  and 
syrup  and  water  to  four  ounces.  "  Two  teaspoon fuls"  four  times  daily.  A  precipi- 
tation may  take  place  when  the  tincture  of  ferric  chloride  is  mixed  with  the 
diluted  phosphoric  acid,  due  to  the  formation  of  insoluble  ferric  pyrophosphate, 
particularly  if  the  diluted  phosphoric  acid  which  is  used  has  been  fresh  1\  made. 
This  precipitate  may  be  dissolved  by  adding  a  trace  of  potassium  citrate  or  any 
alkaline  citrate. 

The  facsimile  shown  in  Fig.  531  is  that  of  an  old  fashioned  prescription,  and  a 
type  of  the  sort  now  fortunately  numbered  with  the  past.  Epsom  salt,  infusion 
of  senna,  and  aromatic  syrup  of  rhubarb  form  a  trio  which  would  be  difficult  to 
surpass  in  developing  nausea  ;  but  the  dose, — a  "  wineglassful  three  times  a  day" 
(presumably  about  meal  times), — if  retained,  would  be  likely  to  prove  an  efficient 
cathartic.  The  second  line  might  be  translated,  compound  infusion  of  senna,  but 
the  letters  which  look  something  like  "  co"  are  evidently  "se,"  and  the  use  of 
simple  infusion  of  senna  was  common  at  the  time  when  this  prescriber  studied 

medicine.    The  third  line  is  somewhat 
Fig.  533  obscure  also,  but  the   intention  of   the 

prescriber  is  so  apparent  and  its  artless- 
ness  is  so  sincere  that  the  line  may  be 
easily  guessed.  One  ounce  of  magne- 
sium sulphate,  six  ounces  of  infusion  of 
senna,  and  two  ounces  of  aromatic  syrup 
of  rhubarb  are  to  be  compounded. 

Fig.  534 

Badly  written  prescription  Misleading  preseriptton 

Fig.  532  is  a  prescription  which  offers  a  strong  contrast  to  the  preceding  one.  It 
represents  modern  therapeutics  in  more  senses  than  one.  An  emerald  green  col- 
oration is  apt  to  be  produced  when  antipyrine  is  brought  in  contact  with  nitrous 
compounds.  This  cannot  be  avoided.  Investigation  seems  to  indicate,  however, 
that  no  dangerous  poison  is  developed  through  this  decomposition  ;  yet  it  would 
be  better  to  avoid  prescribing  antipyrine  with  spirit  of  nitrous  ether  until  the 
action  is  clearly  determined.  The  substitution  o!  acetanilide  or  any  other  anti- 
pyretic for  the  one  ordered,  without  the  physician's  knowledge  or  consent,  as 
sometimes  practised,  is  entirely  without  justification. 

Prescription  .r>:«  shows  illiteracy  and  general  deficiency.  8even  grains  of  zinc 
sulphate,  one  drachm  of  tincture  of  opium, and  eight  ounces  of  water  are  to  It 
made  into  a  lotion,  and  the  direction  is  "To  use  as  a  wash."  The  letter  "  Z"  is  very 
far  from  being  the  ordinary  form,  and  much  more  resembles  the  letter  "  T,"  while 
the  other  letters  of  this  word  are  not  recognizable  as  "  inci  ;"  "  opi,"  in  the  second 
line,  is  more  like  "api,"  and,  since  preparations  of  celery  and  parsley,  both 
"apiums,"  are  now  prescribed,  there  might  be  some  danger  of  confusion  if  the 
construction  of  the  letters  were  alone  depended  upon.  The  evident  intention  of  the 
prescriber  ib  a  very  important  element,  how.ver,  in  guiding  the  pharmacist,  who 
is  expected  to  unravel  the  mvsteries  of  compounding  such  prescriptions, 

Prescription  534  must  not  be  read  with  the  Pharmacopoeia  as  a  guide  ;  but  it  is 
best  to  have  a  layman  read  the  prescription  hastily,  and  then  judge  by  the  BOUndl 
how  near  such  sounds  resemble  those  of  the  names  of  familiar  substances  and 
which  might  be  used  in  pronouncing  "  sugar  of  lead,"  "sulphate  of  zinc,"  "  mor- 
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phine."  The  object  of  writing  such  a  prescription  is  concealment;  and  it  is  tar 
safer  for  the  pharmacist  to  decline  to  become  a  party  to  a  questionable  procedure, 
particularly  one  which  involves  the  sale  of  a  poisonous  dose  of  morphine  unau- 
thorized by  a  physician.  The  intention  is  to  add  water  to  the  mixture  and  thus 
complete  the  lotion.  The  temptation  to  overcome  difficulties  or  to  increase  the 
number  on  the  prescription  rile  and  to  meet  all  possible  contingencies  should  not 
be  allowed  to  warp  the  pharmacist's  judgment.  Improper  prescriptions  should 
be  declined  politely  but  unconditionally. 

Prescription  535  has  been  hastily  written,  but  it  is  reasonably  clear.  The  quan- 
tity attached  to  the  first  ingredient  is  somewhat  ambiguous.  Should  gr.  xxx  or  gr. 
xxv  be  dispensed  ?     The  upper  part  of  the  last  x  has  been  imperfectly  made,  so 
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that  an  inverted  v  is  the  result.     It  is 

impossible  that  such  a  character  as  an 

inverted  v  would  be  used  intentionally. 

Hence   the   conclusion   is   reached    that 

thirty  grains  are  wanted.     This,  with  five  grains  of  powdered  ipecac,  twenty  grains 

of  extract  of  hyoscyamus,  and  ten  grains  of  extract  of  nux  vomica,  is  to  be  made 

into  twenty  pills.    The  signa  must  also  be  read  in  the  light  of  "obvious  intention." 

The  reading  is  clearly,  "  Take  on  going  to  bed."     But  the  taking  of  twenty  pills 

must  be  instantly  dismissed  from  consideration,  and  the  successful  guess  is  then 

made  that  the  "  e"  of  the  one  has  been  flourished  out  of  existence,  and  that  the 

intended  reading  is,  "  Take  one  going  to  bed." 

Prescription  536  has  been  contrived  with  a  disregard  of   the  laws  of  chemical 
and  physical  incompatibility.      Precipitation  takes  place,  and  this  is  due  to  the 

formation  of  mercuric  potassium  iodide. 


Fig.  537 
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the  alkaloidal  reagent  (see  page  150?), 
and  its  reaction  with  the  alkaloids  in 
the  compound  tincture  of  cinchona.  In 
addition  to  this,  the  quantity  of  ferric 
citrate  is  excessive.  The  prescriber  may 
have  intended  to  add  sufficient  water 
to  effect  a  solution  and  then  have  for- 
gotten to  do  so.  The  only  course  left 
for  the  pharmacist,  if  unable  to  com- 
municate with  the  preacriber,  is  to 
dissolve  the  mercuric  chloride  in  the 
compound  tincture  of  cinchona  with 
the  aid  of  sufficient  potassium  iodide. 
This  disposes  of  the  dangerous  ingre- 
dient. Then  having  reduced  to  powder 
the   remaining  solids,  they  are   to  be 

added    and     the    prescription    dispensed 

with  a  shake  label,  without  filtering.     There  would  he  no  impropriety  in  directing 

the   patient    to   take  t he  teaspoonful  of  medicine  with  water,  ami   in   this  way  the 

of  soluble  salts  OOOld   l>e  dissolved  ;    but    by  far  the  best    procedure  would 

be  to  have  the   preSCribeT  alter  the  prescription.     One  grain  of  mercuric  chloride 

and  three  drachms  each  of  potassium  iodide  and  amnioniated  ferric  citrate  are  to 


K 


Travestied  piWOrtyUoa 


PRESCRIPTIONS  1021 

be  dissolved  in  one  and  one-half  ounces  of  compound  tincture  of  cinchona.  Let 
one  drachm  be  taken  three  times  daily. 

Prescription  587  is  an  illustration  of  a  travestied  prescription,  the  intention  l>eing 
to  mask  its  meaning  ho  that  only  the  initiated  may  he  able  to  unravel  its  mystery. 
The  method  selected  here  is  very  simple,  consisting  in  writing  the  names  of  the  in- 
gredients backward,  and  with  this  key  the  reading  is  very  simple, — half  an  otmce 
of  sweet  spirit  of  nitre,  two  and  a  half  ounces  of  solution  of  potassa,  half  an  ounce 
of  copaiba,  two  drafchms  of  extract  of  licorice,  and  two  ounces  of  caraway  water 
are  to  be  made  into  a  mixture. 

Prescriptions  like  the  one  shown  in  Fig.  538  are  common,  and  they  cause  a  great 
deal  of  trouble, — twenty  grains  of  sodium  salicylate,  half  a  drachm  of  spirit  of 

Fig.  538  Fig.  539 
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Incompatible  prescription  Deficient  prescription 

nitrous  ether,  and  two  fluidounces  of  dill  water.  Owing  to  some  decomposition  be- 
tween the  nitrous  compounds  of  the  spirit  of  nitrous  ether  and  the  salicylic  acid 
in  the  sodium  salicylate,  the  nature  of  which  is  complicated  and  has  never  been 
determined,  a  darkening  in  color  which  eventually  results  in  the  formation  of  a 
blackish  deposit  takes  places  and  the  odor  of  oil  of  wintergreen  is  observed.  The 
annoyance  to  the  dispenser  in  a  case  of  this  kind  is  apt  to  be  considerable  ;  the 
patient  noticing  a  change  in  the  appearance  of  the  medicine,  and  at  once  suspect- 
ing that  some  mistake  has  been  made,  takes  it  to  the  pharmacist,  and  no  matter 
how  complete  the  defence  may  be,  nor 

how  earnest  the  latter  may  be  in  his  pro-  Fig  .  540 

testations  that  no  mistake  has  been  made,        y^  n  j 

it  is  only  with  great  difficulty  that  an       /£       M  cfiUJvk      3u 

unfavorable  opinion  of  the  pharmacist  s         ^     -'  9<-<*-y  /  * 

ability  can  be  averted.    Previous  knowl-  /?  (J 

edge  on  the  part  of  the  dispenser  that  ^      -y-         .      */2  ,**/*•         ^ 

such   combinations  produce  such  mix-         <#      CJa/9xx^-    cJe*V>+-*.    J  / 
tures  would  lead  to  the  return  of  the     qO 

prescription  to  the  physician,  with  the       >       J     /         (£*     -V-   fi>       j 
request  that  it  may  be'modified  so  that  vV?W-«**    c/e#v£~  C«r»^P/ 

the   two   offending   substances   may   be  /  .    J^IP 

given  separately.    If  this  cannot  be  done,  At/9    ^ff 

the  prescriber  should  be  notified  as  soon  .  '  ■. 

after  the  delivery  of  the  prescription  as  i/Z'tcfcr  U^cJ       X#/~~ 

possible,  so   that  the  medicine  for  the 
patient  may  be  changed  at  the  next  visit  yri  /of  /% 

Fig.  539  shows  a  facsimile  prescription  Ci}   /P  _y^ 

in  which  the  quantity  of  one  of  the  in-  '    " 

gredients  is  omitted.    It  is  presumed  that  ItaHy  pwwtplta* 

the  physician  intended   to  write  "  gr.  i" 

after  *'  Morph.  Bulph.,"  but  it  would  not  be  proper  for  the  pharmacist  to  insert  the 
quantity  upon  his  own  judgment,  except  in  case  01  an  extreme  emergency  which 
would  require  prompt  action  without  the  advice  oi  the  prescriber. 

No  fault  can  be  found  with  the  legibility  of  proscription  640.     The  first   line 
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could  only  be  translated  "  Magnesii  Sulph.  ;"  the  termination  to  "  Senna"  is, 
however,  incorrect,  as  it  should  have  the  genitive  termination  "  a?"  instead  of  "  a." 
Two  drachms  of  sulphate  of  magnesia,  one  drachm  of  tincture  of  senna,,  and  suf- 
ficient compound  infusion  of  gentian  to  make  half  a  fluidounce.  Send  twelve 
doses.  Although  the  additional  word  "  tales"  is  omitted  in  the  directions,  it  is  a 
fair  inference  that  the  prescriber  wants  the  patient  to  take  half  a  fluidounce  for 
a  dose  ;  but  the  quantity  of  liquid  is  insufficient,  and  a  portion  of  the  sulphate 
will  not  dissolve.  If  the  mixture  is  heated  the  excess  will  disappear,  only  to 
return  on  cooling  in  the  form  of  a  gelatinous  precipitate.  The  usual  course  of 
notifying  the  physician  should  be  followed  if  there  is  time,  and  if  there  is  not, 
there  would  be  no  impropriety  in  this  case  of  adding  just  sufficient  water  to  hold 
the  sulphate  in  solution,  making  each  dose  a  little  larger,  and  then  sending  word 
to  the  physician  of  the  fact. 

Prescription  541  is  a  facsimile  of  one  which  is  ambiguous  in  two  particulars  : 
"  Hyd.  Chlor."  may  mean  hydrated  chloral,  calomel,  or  corrosive  sublimate  (see 
page  1597  ),  and  "  Aq.  Menth"  may  mean  peppermint  water  or  spearmint  water. 
"  Obvious  intention"  in  this  case  is  the  deciding  factor,  and  this  apparently  points 
to  the  conclusion  that  a  soothing  draught  is  intended  of  chloral  hydrate  and  mint 
water.  The  directions,  "  Take  as  directed,"  should  cause  the  pharmacist  to  pause. 
In  this  case,  however,  a  dose  of  calomel  was  intended,  with  mint  water  as  the 
vehicle.  These  facts  were  developed  only  by  a  few  questions  which  were  asked 
the  patient,  who  happened  to  present  the  prescription  personally  and  who  with- 
out much  provocation  said  that  he  was  "that  bilious"  that  the  doctor  had 
given  him  "  the  same  medicine  as  before,  for  it  did  him  so  much  good." 
Further  inquiry  developed  the  fact  that  this  was  "obvious  intention"  on 
the  part  of  the  prescriber,  and  it  would  have  been  a  very  poor  conjecture 
to  use  chloral  hydrate.  The  incident  points  clearly  to  the  necessity  for  the 
possession  of  wisdom  and  caution  almost  supernatural  if  errors  in  judgment 
are  always  to  be  avoided.  The  use  of  spearmint  or  peppermint  water  when  "  Aq. 
Menth."  is  prescribed  is  largely  a  matter  of  local  habit;  in  some  sections  mint 
water  always  means  peppermint  water  ;  in  other  parts  of  the  country  spearmint 
water  is  preferred.     Where  local  preference  does  not  exist,  the  fact  of  the  kind  of 

Fig.  541  Fig.  542 

Incomplete  prescription 

mint  not  being  specified  would  give  the 
pharmacist  an  undoubted  right  to  use 
either.  In  every  case  like  this  a  mar- 
ginal note  should  lx*  made  on  the  pre- 
BCriptioh,  BO  that  to  case  of  renewal  the 
AnMgnwMjratpripticn  same  mint   water  may  be  used  that  was 

employed  at  first. 

In  prescription  r>)-  there  is  an  opportunity  for  the  dispenser  to  utilize  his 
know  ledge  ami   skill.      Forty  grains  of  hydrated    chloral,  ten  grains  of  powdered 

camphor,  and  two  Qnidrachms  of  syrup  of  ginger  are  to  be  made  into  s  solution, 
with  sufficient  water  to  make  two  fluidoonces,  Hydrated  chloral  and  camphor, 
when  tubbed  together,  form  a  liquid  (see  Chloral  ( 'amphoratum,  Tart  VI).  If 
advantage  of  this  knowledge  is  taken  by  the  dispenser,  and  if  the  two  substances 
are  robbed  in  a  mortar  until  a  smooth  mixture  results,  and  if  half  a  drachm  of 
powdered  acacia  be  added,  with  inificienl  water  to  make  a  smooth  mixture,  and 
followed  with    the    remainder  of  the  water  and    syrup,  it  will   be   found   that  the 
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camphor  can  be  uniformly  distributed  in  the  mixture  with  no  tendency  to  sepa- 
rate. The  directions  to  "make  a  solution"  are  faulty,  because  a  solution  cannol  !><• 
made  with  the  ingredients  named;  but  the  pharmacist  is  justified  in  adding 
acacia  toTnake  a  mixture,  for  otherwise  the  camphor  will  separate  and  cannot  be 
combined  uniformly. 

Prescription  543  exhibits  chemical  incompatibility.  Iron  and  quinine  citrate 
should  never  be  prescribed  with  alkaline  salts  ;  an  excess  of  the  latter  will  rarely 
decompose  the  quinine  salt,  causing  precipitation  of  the  alkaloid.  The  prescriber 
evidently  intends  in  this  prescription  to  get  the  ton ie  effects  of  the  quinine  and 
iron,  the  sedative  properties  of  the  tincture  of  opium,  and  the  correcting  and 
stimulating  influence  of  the  compounds  containing  ammonia  ;  but  in  attempting 


Fig.  543  Fig.  544 


Incompatible  prescription  Faulty  abbreviation 

to  get  all  of  them  bottled  up  in  one  mixture  he  has  defeated  his  purpose, — the 
alkaloidal  salt  should  either  be  made  into  pills  or  given  in  a  separate  preparation. 
One  drachm  each  of  iron  and  quinine  citrate  and  ammonium  carbonate  is  dis- 
solved in  water,  aromatic  spirit  of  ammonia,  and  tincture  of  opium,  with  sufficient 
water  to  make  an  eight  ounce  mixture. 

Prescription  544  is  another  illustration  of  incorrect  abbreviation.  "Obvious  in- 
tention" cannot  be  used  here  to  aid  in  the  interpretation,  because  the  intention  is 
not  obvious  by  any  means.  A  prescriber  might  want  corrosive  rablimate,  calomel, 
or  hydrated  chloral.  Most  pharmacists  would  probably  guess  that  corrosive  rabli- 
mate was  intended,  particularly  since  its  use  in  collyria  is  not  uncommon.  But  the 
physician  in  this  case  wanted  calomel,  as  he  had  conceived  the  idea  of  replacing 
the  practice  of  blowing  calomel   into 

the  eyes  (which  is  sometimes  resorted  Fig.  545 

to)  by  the  more  refined  method  of 
making  a  lotion  and  dropping  a  portion 
of  it  into  the  eyes.  One  grain  of  calomel 
and  half  a  grain  of  extract  of  opium  are 
to  be  made  into  a  lotion  with  one  ounce 
of  distilled  water,  care  being  taken  to 
paste  a  shake  label  upon  the  bottle. 
As  a  matter  of  practice  it  is  very 
doubtful  whether  the  heavy  powder 
calomel  could  be  distributed  so  uni- 
formly through  the  lotion  that  one 
drop  would  contain  the  same  propor- 
tion that  another  would. 

In    prescription    545    the   prescriber 
intends  that  a  solution  should  lw  made,  incompatible  piMuilyUoa 

— for  he  has  written  "ft.  solutio  ;"  but 

he  is  no  doubt  ignorant  of  the  fact  that  iodine  is  not  soluble  either  in  tincture 
of  opium  or  in  oil  of  turpentine.  If  the  proscription  is  compounded  as  written. 
considerable  irritation  will  be  produced  from  thecontad  oi  the  undissolved  par- 
ticles of  iodine  with  the  skin.      If  four  drachms  of  the  oil  01   turpentine  be 
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replaced  by  strong  alcohol,  and  aa  much  of  the  iodine  dissolved  in  this  as  can  be, 
and  if  the  moist  residue  be  then  rubbed  into  a  smooth  paste  and  the  oil  of  turpen- 
tine and  tincture  of  opium  added  gradually  and  alternately,  a  mixture  will  result 
in  which  the  undissolved  iodine  will  be  in  a  very  fine  state  of  division.    The  best 

course  to  pursue  would  be  to  get  the  physi- 
Fig.  546  cian  to  use  extract  of  opium,  iodine,  potassium 

yf  iodide,  and  water  as  a  substitute,  or  a  mixture 

/«j  ^L^*  °f  tincture  of  iodine  and  tincture  of  opium. 

Q/f   *<[  Incidentally,  it  may  be  mentioned  that  the 

*7  &  i  r>      <        v  legibility  of  a  prescription  is  often  seriously 

L  VJ>^lt^*  «  tloltUj    *rn«        impaired  by  the  careless  habit  of  folding  it 
w  before  the  ink  is  dry.     This  one  has  been 

^T>         ^5  _»  blotted,  though  not  very  seriously. 

«Vt\%    ">m^u  Fig.  546  shows  a  facsimile  of  a  prescription 

X     tr*      /  „,         t       written  by  a  German  physician.     It  is  shown 

^N      <J  ^ww^,  |vaa  KCv* » Y  (       f°r  the  sake  of  practice  for  those  unaccustomed 
\       g  ii        i\  "'       to  this  kind.     One-twentieth  of  a  grain  of 

\        p*4*&i  -&Mt    AJ*  powdered  belladonna  root,  one  grain  each  of 

•yv*-  ^*-vCxAv     h   I"  benzoic  acid  and  pure  tannin,  and  sufficient 

|  *V  i  w <  ii  white  sugar.     Make  into  a  powder.     Send 

B—yi     J\J^   y^Q)   j£*  twenty  such  powders.     Every  morning  and 

l^  ^^  M       v.        *  evening  one  powder  to  be  given. 

I?  K/vO  ^e^j  If****.       Fig.  547  is  a  facsimile  of  another  German 
rV  t*t  A/wyvfc,^..  prescription.     This  one  is  metric,  and  is  to 

'  be  compounded   according   to   the   German 

German  prescription  method,  by  weighing  the  liquids.     It  is  badly 

written,  the  last  ingredient  being  very  indis- 
tinct. Thirty-five  centigrammes  of  quinine  sulphate,  sixty  centigrammes  of  hy- 
drochloric acid,  four  grammes  of  acetic  ether,  one  hundred  and  forty  grammes 
of  water,  and  forty  grammes  of  syrup  of  orange  flowers  (fl.  naphse). 

Prescription  548  shows  peculiarities  of  composition  that  are  strongly  marked, 
the  character  selected  for"gr."  being  unusually  bad, — the  habit  of  starting  the 
"  g"  above  the  line  and  slurring  the      r"  making  a  character  which  resembles  a 

Fig.  547  Fig.  548 

German  pirnc  riptiun  Biully  written  proscription 

capital  script  letter  "  L,"  or  the  one  used  to  designate  the  British  pound  sterling, 
£.  Whether  to  make  six  pills  or  six  powders  might  cause  the  pharmacist  a  mo- 
ment's hesitation,  aa  the  directions,  "  M.  ft.  pulv  vi,"  arc  a  little  ambiguous.  But 
the  first  line  is  an  aid  here.  No  prescriber  would  be  likely  to  direct  powdered 
mercurial  mass  if  pills  were  intended,  and  it  is  therefore  Clear  that  six  powders 
are  wanted.  Thesigna  is  not  difficult  for  an  experienced  compounder  to  interpret : 
the  flourish  after  "  1"  would  be  guessed  to  mean  "  every,"  and  that  after  "  2"  to 
mean  "  hours." 

Fig.  549  is  a  dangerous  prescription.  The  absence  of  any  directions  and  the  use 
of  the  abbreviation  "  Dr.  before  the  initials  would  lead  a  cautious  pharmacist  to 
suspect  that  this  is  a  forged  prescription,  written  by  an  opium  eater  for  the  pur- 
pose of  obtaining  his  dose  without  difficulty  or  questioning.  There  are  a  few 
physicians  who  use  their  abbreviated  title  "  \)'r."  before  their  initials,  but  it  is  not 
common  except  in  certain  localities  and  an  opium  enter  wanting  his  doee  would 
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be  very  likely  to  put  "  Dr."  before  the  initials,  imagining  that  such  as  ad  would 
lull  the  suspicions  of  the  pharmacist  and  thus  his  object  be  more  readily  accom- 
plished ;  but  a  trick  like  this  is  very  apt  to  overshoot  the  mark.  Advantage  may  Ik? 
taken  of  the  fact  that  no  directions  have  been  given  with  the  prescription,  and  if 
it  is  returned  to  the  alleged  patient  with  the  request  that  the  doctor  write  the 
directions  upon  it  the  difficulty  can  be  easily  met,  or  an  offer  may  be  made  to  send 
to  the  doctor  for  the  information.  If  it  is  a  forgery,  the  behavior  of  the  patient 
will  be  apt  to  reveal  it  ;  he  will  probably  take  the  prescription  away  and  never 
return.  On  the  other  hand,  if  it  is  an  honest  prescription,  both  doctor  and 
patient  can  but  commend  the  caution  and  discretion  of  the  pharmacist. 

Prescription  550  is  an  illustration  of  one  written  by  a  dispensary  physician 
"  on  the  jump."     To  a  pharmacist  accustomed  to  such  scrawls  they  present  no 
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Forged  prescription 

terrors,  but  the  uninitiated  are  often  sadly 
mistaken  in  their  interpretations.  This 
prescription  is  not  so  illegible  as  some 
others  of  its  class  in  the  author's  collection, 
but  it  has  been  selected  to  show  that  dan- 
gerous poisons  are  sometimes  prescribed 
in  this  very  reckless  fashion.  Poor  "  Sarah 
McM."  is  expected  to  obtain  relief  for  her 
cough  by  taking  "two  drachms"  of  a 
mixture  made  of  one  grain  of  morphine 
sulphate,  one  drachm  of  "muriate  of  am- 
monia," and  four  ounces  of  brown  mixture 
(Mist.  Fuscpe). 

In  prescription  551  will  be  seen  an  illus- 
tration of  an  almost  hopeless  case  of  in- 
compatibility. There  are  no  difficulties 
about  making  a  solution  of  the  quinine 
sulphate  in  sufficient  water  with  the  aid 
of  the  large  quantity  of  citric  acid  ordered. 
If  the  potassium  iodide,  syrup  of  ferrous 
iodide,  and  tincture  of  iodine  are  now 
added,  a  reddish  precipitate  occurs,  which 
probably  consists  largely  of  insoluble  qui- 
nine iodide.  The  addition  of  two  ounces 
of  mucilage  will  not  only  be  admissible, 
but  even  beneficial  as  an  aid  in  holding  up 
the  precipitate  and  in  blunting  the  edge 
of  the  excess  of  acid.  Quinine  sulphate 
should  never  be  prescribed  in  combination 
with  iodides,  and  particularly  with  excess 
of  iodine ;  and  the  physician  should  be 
asked  to  revise  such  a  proscription. 

Fig.  552  is  a  facsimile  of  a  prescription 
which  should  at  once  arouse  the  caution- 
ary instinct  of  the  compounder.  It  reads, 
"  One  grain  of  quinine  sulphate,  eight  grains 
of  morphine  sulphate  ;  make  into  ten  pills. 


Illegible  prescription 


Fig.  551 


£« 


Incompatible  prescription 

One  pill  every  three  hours."      Through  a 

lapsus  the  prescriber  has  written  the  quantity  intended  for  the  quinine  sulphate 

after  the  morphine  sulphate,  and  vice  versa.     The  usual  rule  should  be  followed 
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Gain  time,  if  possible,  and  notify  the  physician  ;  if  this  cannot  be  done,  take  the 
risk,  use  safe  quantities,  and  inform  the  prescriber. 

In  Fig.  553  there  is  shown  a  prescription  which  affords  an  illustration  of  chemi- 
cal incompatibility.  Quinine  salicylate  is  not  a  very  soluble  salt,  and  when  strong 
solutions  of  quinine  sulphate  and  sodium  salicylate  are  mixed,  quinine  salicylate 
precipitates.  The  prescriber  has  evidently  added  diluted  sulphuric  acid  with  the 
view  of  dissolving  the  quinine  salt,  but  the  excess  of  acid  will  decompose  the 
sodium  salicylate,  producing  sodium  sulphate  and  throwing  out  the  salicylic  acid, 
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which  is  not  very  soluble  in  aqueous  liquids.  The  directions  of  the  prescriber— 
"  ft.  solutio,"  make  a  solution — cannot  be  complied  with  literally.  Of  course  he 
should  be  consulted  ;  but,  if  this  is  not  possible,  it  would  be  a  fair  inference  that 
the  diluted  sulphuric  acid  was  intended  solely  for  its  action  on  the  quinine  sul- 
phate to  increase  its  solubility  ;  but,  as  it  acts  as  an  impediment  by  decomposing 
the  sodium  salicylate,  it  might  be  omitted.  If  this  course  is  not  permissible,  the 
mixture  should  be  made  in  a  mortar  and  the  clear  liquid  then  separated  from  the 
precipitate  ;  the  latter  may  be  rubbed  into  a  smooth  paste  with  the  aid  of  some 
mucilage  of  acacia  and  mixed  with  the  rest  of  the  liquid.  This  will  make  a  mix- 
ture, and  it  should  be  dispensed  with  a  shake  label. 

Prescription  554  is  a  facsimile  of  one  written  by  a  medical  student.  The  ingre- 
dients are  distinctly  indicated  ;  but  the  dose  of  the  poisonous  alkaloids  is  so  heroic 
and  the  prescription  itself  so  unusual  that  very  little  risk  is  incurred  of  the  patient 
being  poisoned.  No  dispenser  who  would  be  likely  to  compound  such  a  prescrip- 
tion would  havft  such  alkaloids  in  stock.     The  only  course  to  pursue  here  is  to 
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gain  time  and  return  the  prescription  t<>  the  prescriber  for  correction.  Ten  grain  ft 
Met  of  colchicine,  BCOnitine,  emetine,  and  calcium  sulphate  are  to  be  made  into 
ten  capsules,  and  one  given  every  three  hours. 
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Fig.  555  is  a  type  of  a  prescription  not  uncommon.  Care  and  good  judgment  are 
required  to  pilot  the  compounder  through  safely.  Jt  mighl  be  surmised  that  the 
first  ingredient  was  intended  for  "  compound  infusion  of  digitalis,"  but  this  i.-  uol 
the  case, — the  "compound  mixture"  being  a  preparation  devised  by  the  physician 
and  the  formula  not  published,  the  intention  being  to  send  the  patient  to  a  special 
drug  store  to  have  it  compounded,  the  druggist,  ol  course,  having  been  previously 
supplied  with  the  private  formula.  This  practice  i.s  common  in  some  localities. 
It  does  not  follow,  however,  that  the  physician  always  derives  a  pecunian  con- 
sideration through  the  method,  although  where  the  practice  prevails  both  pre- 
scriber  and  compounder  are  soon  suspected  of  pocketing  some  special  prolit.  If 
the  physician  makes  the  private  formula  public  or  gives  the  patient  the  opportu- 
nity of  going  to  a  large  number  of  pharmacists  to  whom  he  has  given  the  formula, 
he  is  relieved  of  what  is  probably  an  unjust  suspicion.  The  dose  of  morphine 
sulphate  is  a  large  one,  but  the  underscoring  of  the  line  indicates  that  the  pre- 
scriber  has  considered  the  likelihood  of  the  compounder's  questioning  it,  and  he 
has  underscored  the  words  so  that  the  compounder  knows  that  the  prescribe!  in- 
tended to  give  an  unusually  large  dose.  Under  the  circumstances  there  is  no 
impropriety  in  dispensing  it.  Some  careful  pharmacists  would  prefer  to  decline 
such  a  prescription  on  the  ground  that  they  did  not  have  the  formula  of  the  pri- 
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vate  preparation,  the  real  reason  being  their 
unwillingness  to  incur  the  risk  of  dispensing 
so  Large  a  dose  of  morphine  sulphate.  For- 
mulas for  private  preparations  may  often  be 
secured  through  professional  courtesy  by 
illiterate  prescription  applying  to  the  pharmacist  known  to  have 

them. 
The  facsimile  Fig.  556  shows  the  prescription  of  a  physician  who  at  one  time  had 
an  extensive  practice,  but  whose  early  education  had  been  seriously  neglected. 
The  ingredients  are:  Two  drachms  of  nit  r<>  muriatic  acid,  one  and  one-hall  ounces 
each  of  compound  tincture  of  gentian  and  compound  tincture  of  cinchona,  one 
ounce  of  Curaeoa  cordial,  one  drachm  of  extract  of  taraxacum,  two  drachms  <>f 
fluidextract  of  rhubarb  ("rehi"),  one  ounce  of  tincture  of  cardamom.  Dose,  two 
teaspoonfuls,  three  times  a  day,  after  meals  a  half  hour,  in  water. 

Prescription  557  illustrates  two  kinds  of  incompatibility.  Two  drachms  of  po- 
tassium iodide,  half  a  fluidounce  of  syrup  of  ferrous  iodide,  and  one  and  one-hall 
fluidounces  of  compound  tincture  of  cinchona  are  to  be  made  into  a  mixture. 
Take  half  a  teaspoon ful  in  water,  after  each  meal.  Potassium  iodide  is  usually 
crystallized  by  the  manufacturer  from  an  alkaline  solution,  and  traces  of  the 
potassium  hydroxide  which  is  present  in  the  mother  liquor  are  retained  by  the 
crystals.  The  hydroxide  by  contact  with  the  air,  containing  carbonic  acid,  beooOMI 
potassium  carbonate,  and  hence  commercial  potassium  iodide  always  contains 
traces  of  carbonate,  and  the  Pharmacopoeia  permits  the  presence  of  0.1  percent. of 
alkali.  Hence  it  follows  that  when  a  solution  of  potassium  iodide  is  brought  in 
contact  with  syrup  of  ferrous  iodide  a  greenish  Bocculent  precipitate  is  produced 
which  is  ferrous  carbonate.  This  may  be  filtered  out  without  detriment  to  the 
prescription.    The  other  instance  of  incompatibility  is  inexcusable.     Iron  salt* 
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produce  with  preparations  of  cinchona  bark  blackish,  inky  precipitates,  due  to 
the  reaction  between  the  tannin  in  the  cinchona  and  the  ferrous  iodide.  Filtra- 
tion will  not  remedy  this  fault,  and  there  is  usually  no  recourse  but  to  dispense  the 
prescription  with  a  shake  label. 

In  prescription  558  the  principal  interest  centres  in  the  directions  to  the  patient. 
One  grain  of  yellow  mercuric  oxide,  two  grains  of  atropine  sulphate,  and  one 
drachm  of  lard  are  to  be  made  into  an  ointment.    The  prescriber  intends  that  the 

Eatient  should  "  put  a  lump  as  large  as  a  /tin's  head  in  the  eye  once  daily."     If  the 
ibel  had  been  written  according  to  the  first  reading  of  the  compounder, — i.e.,  put 
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a  lump  as  large  as  a  peanut  in  the  eye, 
etc., — there  would  undoubtedly  have  been 
a  serious  time  for  all, — patient,  physician, 
and  pharmacist. 

Chemical  incompatibility  is  illustrated  in  Fig.  559,  and  while  the  compounder 
may  believe  that  the  prescriber  has  erred,  through  ignorance  of  the  fact  that  sul- 
phates are  delicate  reagents  for  lead  stilts,  the  absence  of  directions  for  use  makes 
it  impossible  for  him  to  obtain  any  clue.  The  presence  of  lead  sulphate  may  have 
been  expected  and  desired  by  the  physician.     In  such  cases  the  only  course  is  to 
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compound 

is  written  ami  dispense  it,  without  filter- 
ing, with  a  shake   label.      Fifteen   grains 

eacfa  of  lead  acetate  and  sine  acetate,  ten  mini  <>f  copper  sulphate,  and  three 
grains  of  morphine  acetate  are  to  be  dissolved  in  eight  tluiilouii.es  of  distilled 
water.    Ose  as  directed. 

Pig.  560  shows  peculiarity  and  brevity.  It  is  expected  that  Mrs.  Z.  will  receive 
four  Baidonncesoi  cod  liver  oil  and  that  the  bottle  will  be  labelled  the  same,  oleum 
Jecoris  Aselli  is  one  of  the  synonyms  for  Oleosa  M orrhass,  and  the  Latin  word 
"  Bjosdem,"  used  in  this  connection,  is  a  short  but  peculiar  wav  of  directing  the 

Bompounder  how  be  is  to  label  the  bottle. 


PRESCRIPTIONS 


1C29 


Fig.  562 


^ 


/'r 


/gj^ 


jj&u 


VI 


Although  prescription  561  is  rather  flourishing  in  its  style,  do  fault  can  be  found 
with  its  legihility.  Half  an  ounce  <>f  potassium  bromide,  five  fluidrachms  of  tinc- 
ture of  cannabis  indica,  half  a  floidounce  of  wine  of  ergot,  two  Auidouncee  of  aro- 
matic spirit  of  ammonia,  and  sufficient  water  to  make  eight  fluidounces.  The  chief 
interest  in  it  is  due  to  the  presence 
of  the  tincture  of  cannabis  indica. 
If  the  prescription  be  compounded 
without  this,  and  if  a  drachm  of 
granulated  acacia  be  placed  in  a 
mortar  and  rubbed  with  sufficient 
of  the  liquid  to  form  a  thick  paste 
and  the  tincture  then  gradually 
and  slowly  added,  it  will  be  found 
that  the  resinous  matter  in  the 
cannabis  can  be  uniformly  sus- 
pended, and  when  this  is  mixed 
with  the  rest  of  the  liquid  a  very 
satisfactory  preparation  will  have 
been  produced.  It  should  of  course 
be  dispensed  with  a  shake  label. 

Fig.  562  is  a  facsimile  of  a  pre- 
scription written  by  an  old  practi- 
tioner. Hydrargyri  eubchloridum 
is  rather  an  old  name  for  calomel,  but  not  uncommon.  Six  grains  each  of 
calomel  and  powdered  ipecac  are  to  be  made  into  either  twelve  pills  or  twelve 
powders,  and  the  question  is,  which?  A  little  study  of  the  prescriber's  method 
shows  that  he  has  fortunately  acquired  the  habit  of  dotting  his  "i's,"  and  it 
is  fair  to  presume  that  if  pills  were  intended  he  would  have  dotted  the  "  i"  in 
the  word.  M.  ft.  pvi.  No.  xii.  is  undoubtedly  the  correct  reading.  A  few  sug- 
gestive questions  to  the  patient,  such  as — "  Did  the  doctor  direct  you  to  take  water 
with  these?"  or,  "  Were  these  to  be  taken  after  meals?"  will  be  apt  to  elicit  such 
a  reply  as  this  :  "Yes,  he  said  that  I  should  take  one  powder  three  tunes  a  day, 
just  before  meals." 

Prescription  563  belongs  to  a  class  fortunately  rare.  The  intention  of  the  pre- 
scriber  is  undoubtedly  to  give  phosphorus  in  a  fine  state  of  division,  suspended  in 
the  mixture.  This  may  be  accomplished  by  dissolving  the  phosphorus  in  the 
benzene  (not  petroleum  benzin),  and,  having  made  a  thick  mucilage  of  acacia  from 
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one  drachm  of  gum,  the  solution  of  phoS- 

phorus   may   l>e   gradually   added  with 

stirring,  followed  by  the  tincture  of  gin- 
ger and  the  chloride  of  calcium,  dissolved 
in  a  little  water.  The  direction-,  to  the 
compounder— Misce,  ft.  mist  Bee  art 
I  make  a  mixture  according  to  art  |-  indi- 
cates that  the  prescriber  offers  the  phar- 
macist an  opportunitv  to  exercise  liis  skill  in  making  a  good  mixture.  The  direc- 
tions for  the  patient  are  in  Latin,  the  translation  being.—  "  Let  him  take  halt  S 
fluidounce,  two  or  three  times  daily,  in  s  cup  of  water,  with  brand V." 

Fig.  564  is  a  facsimile  of  a  prescription  written  by  a  prescriber  of  lav 
ence.     Sixteen  grains  of  mercurial  mass,  and  one  grain  of  podophyllin,  with  four 
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drops  each  of  fluidextract  of  nux  vomica  and  fluidextractof  belladonna  (Squibb's), 
are  to  be  made  into  four  pills.  As  blue  mass  is  usually  soft  in  consistence,  it  will 
be  necessary  to  evaporate  the  fluidextracts.  This  may  be  easily  done  by  heating 
a  small  mortar,  and,  after  dropping  the  fluidextracts  into  it  and  stirring  them  a 
short  time  with  the  pestle,  the  blue  mass  and  podophyllin  can  be  subsequently 
added  and  four  pills  made  from  the  mass.  The  reason  for  prescribing  fluidextracts 
when  extracts  are  available  is  not  apparent. 

Fig.  565  shows  a  prescription  which  is  faulty  in  several  respects.  In  the  second 
line  the  abbreviation  is  questionable.  Is  diluted  hydrochloric  or  diluted  hydro- 
cyanic acid  desired?  It  would  be  fair  to  assume  that  diluted  hydrocyanic  acid  is 
wanted,  because  of  its  action  as  a  sedative,  and  that  it  is  undoubtedly  a  cough  mix- 
ture and  the  prescriber  desires  to  reinforce  the  action  of  the  syrup  of  wild  cherry. 
The  style  of  writing  is  anything  but  legible,  and  the  use  of  an  unusual  term  for 
"opium"  in  the  fourth  line  adds  to  the  difficulties.  Two  ounces  of  syrup  of  wild 
cherry,  half  a  drachm  of  diluted  hydrocyanic  acid,  one  ounce  of  syrup  of  squill, 
and  one  drachm  of  tincture  of  opium  (tinctura  thebaicse).  Teaspoonful  three 
times  daily. 

Prescription  566  brings  up  an  interesting  question  about  which  there  may  be 
more  than  one  opinion.  One  drachm  of  iron  and  ammonium  citrate  and  fifteen 
grains  of  quinine  sulphate  are  to  be  made  into  a  solution  with  half  a  fluidounce  of 
water,  and  five  drops  are  to  be  taken  three  times  a  day,  in  sugar  and  water.  If  no 
acid  be  used,  it  will  not  be  easy  for  the  patient  to  comply  with  the  prescriber's 
directions  to  take  five  drops,  for  the  insoluble  portion  of  the  quinine  sulphate  will 

separate,  and  the  dropping,  if  each  drop  is 
Fig.  565  fa  contain  its  proper  proportion  of  quinine, 

h  will  be  very  defective.    If  the  directions  were 

up  different  and  the  patient  could  secure  a  fair 

**       //       /O         /I,  jt  "      f'ose  eacn  time,  it  probably  would  be  best 

<^r     {//u***-    I'M*        2^j        not  to  make  an  addition  of  acid  ;  but  in  this 
j,  '.,  case  there  could  be  no  impropriety  in  making 

/twi.   fnocLrt-    dL{    jlfA.      a  somtion  of  the  quinine  sulphate  in   the 
Z'  /0~      water  with  a  trace  of  acid  (citric  acid,  if  pre- 

ferred), and  then  dissolving  the   iron  and 
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ammonium  citrate  in  the  solution.  The  practice  of  adding  acids  or  alkalies  to 
prescriptions  generally  and  upon  very  little  provocation  is  a  bad  one,  and  the 
author  would  not  he  understood  as  encouraging  the  habit;  but  occasions  occur 
when  there  should  be  do  hesitation  about  employing  a  trace  of  acid  or  alkali 
when  the  compounder  is  satisfied  that  the  intention  01  the  prescriber  will  not  be 
frustrated.  Ot  COUTBe  the  risk  of  making  ail  error  in  judgment  must  be  taken  ; 
but  "  fir-t  be  sure  that  you  are  right,  and  then—  do  right." 

Fig.  667  is  a  facsimile  of  a  prescription  for  pills.  Sixteen  grains  of  silver  oxide, 
one  grain  of  Strychnine,  twenty -four  grains  of  powdered  capsicum,  and  forty  grains 
of  extract  of  gentian  are  to  he  made  into  thirty-two  pills.  If  these  pills  are  made 
in  the  ordinary  way,  with  an  excipient  of  syrup,  glucose,  or  similar  liquid,  the  pills. 
will  be  very  apt  to  explode,  owing  to  the  decomposition  of  the  silver  salt.  The 
directions  are  not  very  legible,  but  it  is  not  difficult  to  read,— Sig.  on  box  the  con- 
tents of  each  pill.  •  toe  after  each  meal.  The  prescriher  would  probably  be  satis- 
fied if  the  contents  of  one  pill  were  written  on  the  label  ;  he  certainly  does  not 
intend  that  the  contents  of  thirty-two  pills  be  so  written,  although  this  is  what  he 
directs 
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Prescnption  568  is  a  strange  mixture,  thrown  together  in  opposition  to  the  laws 
of  chemical  combination  and  compatibility.  The  quinine  will  be  precipitated 
through  the  formation  of  a  double  bismuth  and  potassium  Iodide,— a  precipitant 
for  alkaloids,  sometimes  used  as  a  reagent.    The  presence  of  the  hybrobromic  acid 

Fig. 
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aids  in  the  precipitation,  instead  of  dissolving  the  precipitate.  The  translation  is, 
—One  drachm  of  potassium  iodide,  half  a  drachm  of  diluted  hydrocyanic  acid, 
three  drachms  of  solution  of  bismuth  and  ammonium  citrate,  twelve  grains  of 
quinine  sulphate,  one  and  a  half  drachms  of  hydrobromic  acid,  and  sufficient 
water  to  make  two  ounces.    The  only  course  to  pursue  is  to  dissolve  the  quinine 

Fig.  570 
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salt  in  four  drachms  of  water  containing  the  hydrobromic  acid,  dissolve  the  potas- 
sium iodide  in  the  remainder  of  the  water,  and  add  the  other  ingredients. 

Prescription  569.  Pills  made  from  bismuth  subnitrate  and  sodium  bicarbonate 
have  been  known  to  explode,  owing  to  decomposition  in  the  sodium  bicarbonate 
from  acid  in  the  bismuth  salt,  carbon  dioxide  being  Liberated    Of  course  no  explo- 
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eion  can  take  place  if  the  pills  are  not  dispensed  in  a  tightly  corked  vial  or  other 
container  which  will  not  permit  of  the  escape  of  the  liberated  gas.  Risk  of  explo- 
sion may  be  obviated  by  piercing  the  lid  of  the  pill  box  with  a  few  holes  ;  but  the 
pills  may  swell  to  an  enormous  size,  due  to  the  non-escape  of  the  gas. 

Prescription  570  is  a  facsimile  of  one  written  by  a  noted  physician.  One  other 
specimen  of  his  handiwork  may  be  seen  on  page  1609.  The  translation  is, — Two 
drachms  of  powdered  gum  guaiacum.    Make  twelve  powders.    One  taken  at  night. 

In  concluding  these  comments  it  may  truly  be  said  that  the  neces- 
sity for  more  care  in  writing  prescriptions  has  been  unquestionably 
proved  by  abundant  evidence.  Physicians  have  in  many  cases  grown 
careless  in  this  respect,  often  relying  upon  the  proverbial  caution  and 
self  interest  of  the  pharmacist  to  correct  errors  or  supply  deficiencies  ; 
while  the  additional  responsibility  thus  thrust  on  the  compounder 
has  a  tendency  to  develop  his  faculties,  it  does  not  lighten  his  cares, 
nor  is  it  labor  which  is  appreciated  by  the  prescriber,  who  usually 
regards  the  service  as  quite  within  the  routine  of  the  pharmacist's 
duties,  and  the  latter  is  expected,  as  a  matter  of  course,  to  check 
errors  and  decipher  scrawls  with  ease.  On  the  other  hand,  there 
are  often  occasions  when  great  haste  must  be  exercised  in  writing  a 
prescription  ;  in  addition,  it  should  be  remembered  that  it  fre- 
quently happens  that  the  physician  is  harassed  by  many  annoyances 
and  interruptions  while  writing  the  prescription.  These  circum- 
stances, coupled  with  the  gentlemanly  instincts  which  all  true  phar- 
macists are  credited  with  possessing,  should  exercise  their  proper 
restraining  influences  upon  the  latter  while  undertaking  the  mission 
of  interviewing  the  physician  upon  a  subject  which  is  often  mortifying 
to  him.  It  is  impossible  to  conduct  an  active  business  without  encoun- 
tering occasions  which  require  the  exercise  of  much  forbearance  and 
tact,  and  the  reflection  that  both  physician  and  pharmacist  are  at  all 
times  human,  and  hence  liable  to  err,  should  prevent  either  from 
indulging  in  expressions  detrimental  to  the  good  name  of  the  other. 
In  the  unusual  instance  of  a  physician  taking  umbrage  when  a  judi- 
cious course  has  been  followed  by  the  pharmacist  in  correcting  his 
mistake,  a  firm  and  dignified  defence  should  be  at  once  made  by  the 
latter,  and  maintained  with  spirit,  but  not  in  the  presence  of  the 
patient,  if  it  can  possibly  be  avoided. 

The  prescriptions  and  orders  upon  the  following  pages  are  submitted 
without  comment,  with  the  view  of  affording  the  reader  an  oppor- 
tunity for  individual  practice. 
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LATIN   PRESCRIPTIONS 

A  number  of  Latin  prescriptions  will  be  found  below,  the  find  ten 
of  which  are  printed  without  abbreviations  ;  it  is  very  unusual  to  re- 
ceive prescriptions  of  this  kind,  nevertheless  their  translation  and 
study  will  furnish  useful  practice. 

Translate  the  following  prescriptions,  and  also  the  accompanying 
directions  : 

1.  Recipe    Liquoris  Ammonii  Acetatis,  drachmas  tres  cum  semisse  ; 

Vini  Antimonii,  drachmas  duas  ; 
Tinctura?  Cardamomi  Composite,  drachmas  tres  ; 
Aqua;  Mentha?  Piperita?,  uncias  quatuor. 
Fiat  mistura,  cujus  unciae  duae  omni  horae  quadrante  calefacta?  sumend.-r,  durante 
frigore. 

2.  Recipe    Rosa?  Gallica?,  unciam  dimidiam  ; 

Aquae  ferventis,  uncias  octo. 
Stent  per  horam  ;  colaturae  adde  Succi  Limonum,  Sacchari,  ana,  quantum  Bofficlt, 
ad  gratam  acerbitatem  dulcedinemque. 

3.  Recipe    Extracti  Colocynthidis  Compositi,  drachmam  unam  ; 

Pulveris  Scammonii,  scrupulum  unum  ; 
Pulveris  Gambogiae,  grana  quinque. 
Misce. — Fiant  pilulae  viginti,  quarum  duae  deglutiantur  hora  decubitus  ;  diluculo. 
ut  infra. 

4.  Recipe    Infusi  Senna?,  unciam  unam. 

5.  Recipe    Potassii  et  Sodii  Tartratis,  sesquidrachmam ; 

Creta?  Praeparata?,  semidrachmam  ; 
Misce. — Fiat  pulvis  in  jusculo  tenuissimo  sumendus. 

6.  Recipe    Ammonii  Carbonatis,  grana  sex  ; 

Syrupi  Aurantii,  drachmas  duas  ; 
Aqua?,  drachmas  decern. 
Misce. — Fiat  haustus,  cui,  tempore  capiendi,  adde  Succi  Limonis  recentis  coch- 
leare medium  unum,  et  in  effervescentia  sumatur. 

7.  Recipe    Tinctura?  Opii,  semidrachmam  ; 

Spiritus  Chloroformi,  drachmam  ; 
Mistura?  Creta?, 

Aquae  Menthae  Piperitae,  ana,  uncias  tres. 
Misce. — Fiat  mistura,  cujus  sumantur  cochlearia  duo  magna  post  unamquamque 
sedem  modem,  phiala  prius  concussa. 

8.  Recipe    Mistura?  Ammoniaci,  uncias  sex  ; 

Tinctura?  Opii,  drachmam. 
Misce. — Capiat  cochlearia  duo  magna  statim  ;  iterentur  post   horam,  si  tank 
accreverit. 

9.  Recipe    Extracti  Belladonna?  Fluidi,  drachmam  com  Bemiase  ; 

Lini  Farina?,  uncias  duodecim  ; 

Aqua?  bullientis,  quantum  sufficit  ut  fiat  cataplasma  admovan* 
dum  calide  loco  adfecto. 

10.  Recipe    Cetrariae,  unciam  ; 

Aqua1  Engidte,  octariam. 

Coque  ad  uncias  duodenas  ;  stet  ut  geletur,  et  utatur  a^er  gelatinA  ad  libitum. 

11.  R     Magnes.  Carb.,  ,^i; 
Pulv.  Rhei,  gr.  xv  ; 
Aq.  Anisi,  f  3  iss. 
M. — Fiat  julep.1  cujus  unum  cochl.'  minim.5  infant.4  lacten.'  detar,  Becundifi  hurls; 
phiala  agitata. 

IJulepum.  2Cochloare.  s  Minimum.  'Infnntulo.  s  I,iu-tonti. 
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12.  R     Sp.  Ammon.  Aroin.,  f  aji; 

Tinct.  Asafcet.,  f  3"  ss  ; 
Syrupi,  f  3  iii ; 
Aq.  Cinnam.,  f  5i. 
M. — Exhibe  cochl.  parv.  ter  quaterve  de  die,  vel  ssepius,  urgente  convuls.1  vel 
spasm.' 

13.  R     Tinct.  Hyoscyami,  f^iss; 

Pot.  Acet.,  3  iv  ; 
Syr.,  f^ii ; 

Aq.  Menth.  Yir.,  ad  f|vi. 
Ft.  mist,  cujus  sumant.3  cochl.*  ii  vel  iii  minim.3  bis  terve  in  die,  vel  ut  opus 
sit. 

14.  R     Tinct.  Opii,  13 ss; 

Mist.  Cret.,  f  g iii. 
M. — Cap.  cochl.  ii  magn.8  omni  quadrante  horse,  donee  leniat.'  dolor. 

15.  R     Pulv.  Ipecac,  3iss; 

Pot.  Bitart.,  3  i ; 
Aq.  fervent,  f^iiiss. 
Macera  per  horam  integr.8  dein  cola  et  adjice  syr.,  f  3ss. 
M. — Detur  3"ss  vel  cochl.9  ampl.10  omni  semihora,  donee  vomit.11  proritav.11 

16.  R     Plumbi  Acet.,  gr.  iv  ; 

Syrup.,  £  ^  ii ; 
Aq.  Menth.,  f  3  ii. 
M. — Cap.  cochl.  ampl.13  mane  quotidie  ;  repetat. u  dosis  ad  iii  vices,  et  deinde 
cap.15  a?ger  haust16  aliq.17  purgant.18 

17.  R     Mist.  Ammon.,19  f  3  vi ; 

Cap.  seger  cochl.  mag.  bis  in  die  ex  poculo  jusc.20  bov." 

18.  R     Morph.  Acet.,  gr.  J  ; 

P.  Colch.,22  gr.  iii. 
Ft.  pil.  4tis'iS  horis  s." 
Mitte  vi  fol.25  arg.26  inv." 

19.  R     Sodii  Bicarb. ,  3  iii ; 

Ammon.  Bicarb.,  Qii ; 
Pot.  Nit.,  3ss ; 
Syr.  Aurant.,  f^ss  ; 
Ac.  Hydroeyan.  dil.,  gtt.  xx  ; 
Aquae,  ad  5  viii. 
M. — Capiat  3*iss  t.  in  d.  cum  pulv.  i  seq.28  m.w  stat.80  effervesce.81 

20.  R     Ac.  Tart.,  J}i; 
Mitte  chart,  vi. 

21.  R    01.  Morrhune,  f  .^  viii. 

Sum.31  coch.  min.  (ad.  ampl.33  augend.34)  bis  die  c.35  mist,  sequent.36  cocli.  ampl.3' 

22.  R     Arid.  Phosph.  dil.,  f.^ss; 

Tinct.  Nuc.  \'<im.,  f  3  ii  ; 
Tinct.  <  ialumb., 
Syr.  Zdngib.,  &8  f  3 i ; 

Aq.  <  'innain.,  q.  s.  ut  ft.  f  z,  viii. 
M.— Ft.  mist. 

I  Convulsionr.       ' SpumO.       'Siminnttir.       *  Corlilmrin.       'Minima.      'Magna.       7  l.rnintur. 

•cjun.  'Cochleare.  l0Amplam.  "  Vomltttm.  u Proritaverit.  "Amplam.  "Repetatnr. 
"  Capiat.  "Hauitum.  '*Aliqaem.  "Pargantem.  "Ammoniaoi.  "Onaculi.  nBoTini. 
nColohioi.    "Qnartia.    M8nmenda.    "Folio.    26ArK<-ntoo.    J7  Involve.    "Sequent!.    "Mans. 

"Stain.     31  Kffervoscontiae.     *2Suuiatur.      "Atnpluni.     u  Augendum.     MCum.     "Sequcntia. 
17  Arnplo. 
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METRIC    PRESCRIPTIONS 

The  growth  of  the  metric  system  has  made  it  necessary  for  every 
pharmacist  to  be  acquainted  with  the  methods  employed  in  writing 
metric  prescriptions. 

There  are  two  distinct  methods  employed  in  this  country,  winch 
may  be  termed  respectively  the  gravimetric  and  the  volumetric 
method. 

1.  Gravimetric  Prescriptions. — The  gravimetric  principle  of  weigh- 
ing liquids  is  used  in  Germany  and  some  other  Continental  countries 
almost  exclusively.  It  was  adopted  by  the  U.  S.  Pharmacopoaia of 
1880,  and  given  the  name  of  u parts  by  weight  j"  but,  although 
weighing  liquids  may  be  practised  with  advantage  in  the  laboratory 
in  making  large  quantities  of  prepara- 
tions, and  is  preferable  in  the  case  of 
thick  or  adhesive  liquids,  it  is  far  less 
convenient  in  compounding  prescriptions 
than  the  plan  of  measuring  the  liquid  in- 
gredients. The  advantage  iu  supposed 
greater  accuracy  of  weighing  over  meas- 
uring is  more  imaginary  than  real.  A 
careful  pharmacist  will  compound  pre- 
scriptions just  as  accurately  by  measuring 
the  liquids  as  he  will  by  weighing  them, 
while  a  slovenly  one  will  be  just  as  careless  in  using  weights  as  he  is 
in  measuring  liquids.  The  question  of  accuracy  becomes  then,  prac- 
tically, a  "personal  equation." 

Several  conveniences  have  been  proposed  in  weighing  liquids, 
which  deserve  notice.  The  Germans  use  a  "tare  can"  (see  Fig. 
607)  for  the  purpose  of  quickly  taring  a  bottle.  It  is  a  small  metallic 
can  having  a  shallow  funnel  mouthed  opening,  with  two  spouts,  oue 
on  each  side.  The  bottle,  or  vessel,  is  placed  on  one  of  the  scale 
pans,  and  the  tare  can,  containing  sufficient  shot  or  clean  dry  sand  to 
balance  it,  is  placed  upon  the  other.  It  is  better,  however,  to  use 
two  tare  cans  and  pour  from  one  to  the  other,  the  one  no1  in  use  on 
the  scale  pan  either  receiving  the  excess  of  shot  or  supplying  the 
deficiency. 

2.  Volumetric  Prescriptions. — In  these  the  gramme  is  replaced  by 
the  mil  or  cubic  centimeter,  which  was  very  appropriately  termed 
fluidgramme  by  Mr.  A.  B.  Taylor.  The  principal  reason  for  preferring 
the  volumetric  method  is  that  the  physician  has  the  means  of  more 
readily  calculating  and  apportioning  the  Dumber  of  doses  in  the  pre- 
scription. Liquid  medicines  are  never  administered  !>>/  weight,  but 
always  by  teaspoonfuls,  tablespoonfuls,  or  other  convenient  measure. 

In  some  liquids  there  is  a  wide  difference  between  their  weight    and 
their  volume,  as  the  specific  gravity  tables  abundantly  show.      A  tea 
Spoonful    of    ether  weighs    forty  -one  grains,    while  a    leaspoonful   of 

chloroform  weighs  eighty-live  grains  i  more  than  twice  as  much  . 
Hence  the  physician  cannot  disregard  specific  gravity.  In  pre- 
scribing gravimetrically  and  administering  volumetrically  he  must 
constantly  bear  in  mind  these  differences,  at  least  approximately. 
Mistakes  are  very  likely  to  arise  in  making  these  calculations,  men- 
tally, at  the  bedside  of  a  patient.      Hence  it   is  far  better  to  avoid 
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tlirm  by  prescribing  the  medicines  by  the  same  method  as  that  by  which  they 
arc  dispensed  and  administered,  namely,  volumctrically,  and  thus  pre- 
serving that  harmony  of  relation  which  is  conducive  to  safety.  If 
volumetric  analysis  is  preferred  to  stathmetic  or  gravimetric  analysis 
in  the  U.  S.  Pharmacopoeia  because  of  its  greater  convenience  and  at 
least  equal  accuracy,  why  should  not  liquids  be  measured  rather  than 
weighed  in  pharmaceutical  operations  in  which  extreme  accuracy 
is  comparatively  of  less  importance  1 

The  following  examples  illustrate  the  forms  of  metric  prescriptions 
most  frequently  used.     Form  A  is  preferable,  for  the  reasons  stated  : 


Form  A 

JJ  (  Volumetric) 

Gm.  and  mils 
Quininae  Sulph  ...    1  I 
Strych.  Sulph  ...        |  016 
Fluidext.  Glycyr.    .    4 

Syrupi 61)  | 

A  teaspoonful  three  times  a 

day. 

R  (Gravimetric) 

Hydrarg.  Chlor.  Mit. 

Aloe.  Pulv 2 

Rhei  Pulv 1 

Make  twenty  pills. 

The  advantages  of  the  deci- 
mal line  are  that  the  decimal 
dot  is  abolished,  with  its  dan- 
gerous complications,  for  a 
spot  or  a  fly  speck  on  the  pre- 
scription paper  may  increase 
or  decrease  the  quantity  of  an 
ingredient  ten  times,  and  the 
use  of  the  decimal  line  is 
familiar  to  all  who  use  a  dollar 
and  cents  column. 


Form  B 

U  (Gravimetric) 

Quininae  Sulph.       .    .    1. 

Strych.  Sulph 016 

Fluidext.  Glycyr.    .   .    4. 
Syrupi 60. 


A  teaspoonful  three  times  a 
day. 

U  (Gravimetric) 

Hydrarg.   Chlor.  Mit.     .5 

Aloe.  Pulv 2. 

Rhei  Pulv 1.5 

Make  twenty  pills. 

This  form  is  used  frequently, 
because  of  the  familiarity  with 
the  arithmetical  method  of 
using  a  dot  to  denote  a  decimal 
fraction ;  and  where  metric 
prescriptions  are  altogether  in 
use,  as  in  Continental  Europe, 
there  is  no  necessity  for  in- 
dicating the  denomination, 
gramme  being  always  under- 
stood. 


Form  C 

U  (  Volumetric) 

Quininaj  Sulph.  1.  Gm. 
Strych.  Sulph.  .  .016  Gm. 
Fluidext.  Glycyr.  4.        mil 

Syrupi 60.         mils 

A  teaspoonful  three  times  a 

day. 

JJ  (Gravimetric) 

Hydrarg.  Chlor.  Mit.  .5  Gm. 

Aloe.  Pulv 2.    (Tin 

Rhei  Pulv 1.5  (im 

Make  twenty  pills. 

This  form  is  an  improvement 
on  Form  B,  and  would  be  far 
superior  to  it  for  use  in  this 
country,  where  prescriptions 
written  in  the  old  systems  will 
long  continue  to  be  used  ;  for 
next  to  writing  out  in  full  tho 
word  gramme,  the  indication 
of  tho  unusual  quantity  by 
underscoring  will  prevent  its 
being  mistaken  for  grain. 


THE  ART  OF  COMPOUNDING  AND  DISPENSING 
The  practical  work  embraced  in  the  ever  varying  labors  of  com- 
pounding and  dispensing  constitutes  a  more  searching  test  of  the 
adaptability  and  qualifications  of  the  pharmacist  than  any  other  duty 
that  he  is  called  upon  to  perform.  Careful  training,  tact,  and  much 
experience  arc  needed  to  meet  the  requirements. 

Receiving  the  Prescription  or  Order. — This  apparently  simple 
matter,  if  not  carefully  considered,  is  frequently  the  source  of  embar- 
rassing mistakes.  Very  few  customers,  even  if  they  are  intelligent, 
realize  the  necessity  of  forethought  or  care  in  calling  for  any  articles 
that  they  Wish.  Hence  it  is  an  excellent  practice  for  the  dispenser  to 
repeal  the  order  interrogatively  at  the  time  that  it  is  given,  and  obtain 
from  the  Customer  B  Clearly  expressed  aSSenl  before  delivering  the  ar- 
ticle, le>t  the  wrong  one  be  dispensed.     If  it  is  a  poisonous  substance, 

tin-  QSe  thai   is  to  be  made  of  it  should  be  carefully  inquired  into,  ;ind 

in  nil  cases  a  written  order,  properly  dated  and  signed,  should  be  re- 
quired. The  best  plan  is  to  h;ive  ;i  regular  poison  hook,  in  which  the 
record  is  made.     Poisonous  or  dangerous  substances  should  never  be 
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dispensed  to  children  or  minors  wit  hunt  a  written  order,  and  even 
then  the  receiver  should  be  cautioned  about  the  contents. 

The  following   prescription  memorandum,  which    is  similar  to  one 

suggested  by  Andrew  Blair,  was  in  ose  several  years  by  the  author 

with  excellent  results.  These  blanks  arc  put  up  in  tablet  form,  and 
are  filled  in,  in  the  presence  of  the  customer,  or  the  back  of  the  pre- 
scription may  be  used  for  noting  the  points  when  it  is  handed  in. 

MEMORANDUM 

Name. 

Address. 

Is  it  paid  fort 

Is  it  to  be  charyed  f 

Is  it  to  be  called  for  f 

Is  it  to  be  sent  t 

Received  by 

Compounded  by 

Kumbcr  of  J^t  and  Price. 

It  is  the  custom  in  some  pharmacies,  when  a  number  of  prescrip- 
tions are  being  compounded  at  one  time,  to  nse  what  is  known  as  the 
check  system.  Brass  or  nickel  plated  checks  or  disks,  numbered  <>r 
lettered,  are  used.  The  customer  upon  handing  the  prescription  is 
given  a  check,  which  he  holds  until  the  prescription  is  ready  :  the  re- 
ceiver marks  the  corresponding  number  or  letter  upon  the  prescrip- 
tion, and  when  he  delivers  the  bottle  or  package  receives  back  from 
the  customer  the  original  check  containing  the  same  number  or  letter. 
This  system  is  not  without  faults  ;  indeed,  unceasing  vigilance  is  ab- 
solutely necessary,  and  it  is  not  safe  to  place  faith  in  any  system. 

The  prescription  should  be  received  with  becoming  dignity  by  the 
compounder,  and  questions  answered  with  cheerful  politeness,  especial 
care  being  taken  to  do  or  say  nothing  that  would  impair  confidence. 
Unseemly  jesting,  loud  conversation,  or  boisterous  mirth  is  entirely 
out  of  place  here,  while  especial  regard  should  be  paid  to  the  feelings 
of  those  who  may  have  just  left  the  sick  chamber  or  the  bed  side  of 
one  who  is  dear  to  them.  In  such  cases  every  word  and  movement 
of  the  dispenser  is  often  carefully  watched,  and,  while  ordinarily  the. 
customer  may  be  disposed  to  judge  seeming  slowness  or  indifference 
leniently,  at  such  times  these  faults  become  unbearable  to  the  impa- 
tient and  anxious  messenger. 

Reading  the  Prescription. — The  prescription  should  be  read  over 
carefully,  and  judgment  mentally  pronounced,  first  upon  the  safety  of 
the  doses  of  the  respective  ingredients,  and  then  upon  their  compati- 
bility. If  this  reading  be  done  in  the  presence  of  the  patient,  especial 
care  should  be  taken  that  the  countenance  reveal  nothing  whatever  of 
what  may  be  going  on  in  the  mind  of  the  receiver.  A  Bhrug  of  the 
shoulders,  an  elevation  of  the  eyebrows,  a  contemptuous  toss  of  the 
scrap  of  paper  on  the  prescription  desk,  may  convey  to  the  mind  of 
the  patient  a  more  lasting  impression  of  the  opinion  of  the  receiver  as 
to  the  merits  of  the  prescription  than  open  criticism.  Questions  are 
frequently  asked  by  patients  and  requests  made  for  opinions.  These 
should  always  be  skilfully  parried.  An  apothecary  has  n<»  righl  t<> 
reveal  to  a  patient  the  character  or  the  medicinal  ell'ect  of  the  ingre- 
dients which  enter  into  a  prescription.  When  the  names  of  the  in 
gredientsin  the  prescription  arc  persistently  demanded  by  the  patient, 
the  dispenser  can  fall  back  upon  the  expedient  of  frankly  stating  that 
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it  is  a  breach  of  etiquette  to  reveal  the  character  of  the  ingredients, 
and  intimating  that  it  shows  a  lack  of  confidence  in  the prescriber on 
the  part  of  the  patient ;  but,  if  further  insisted  upon,  the  offer  to 
send  to  the  physician  a  written  request  to  get  his  permission  to  disclose 
the  ingredients  is  generally  answered  by  the  patient  with  a  gracious 
' '  no  matter. ' '  The  pharmacist,  as  a  coworker  with  the  physician  in 
the  healing  art,  is  ethically  bound  to  sustain  him  and  cheerfully  co- 
operate with  him,  and  there  should  be  at  all  times  a  spirit  of  mutual 
respect  between  the  members  of  both  professions,  and  a  feeling  that 
each  is  in  duty  bound  to  protect  the  other  from  unjust  censure. 

In  order  to  gain  time  in  case  of  doubtful  procedure,  it  is  often  good 
practice  to  write  the  label  for  the  prescription  as  soon  as  it  is  received, 
and  this  will  usually  afford  an  opportunity  to  study  the  prescription 
while  reading  it.  The  only  objection  to  this  is  that  the  patient  very 
frequently  misunderstands  this  manoeuvre,  and  imagines  that  the  dis- 
penser is  neglecting  him  and  not  proceeding  at  once  to  compound  his 
prescription. 

Compounding  the  Prescription. — The  greater  part  of  the  succeed- 
ing chapter  will  be  devoted  to  the  details  of  this  very  important  duty  ; 
in  this  place  it  is  merely  necessary  to  consider  the  general  features. 
After  thoroughly  understanding  the  prescription  and  clearly  decipher- 
ing it,  a  method  must  be  quickly  formulated  for  compounding  it.  In 
this  connection,  if  there  is  any  doubt  about  safety,  the  well  known 
aphorism,  "When  you  do  not  know  what  to  do,  do  nothing,"  has 
great  force.  The  work  of  compounding  must  not  go  on  in  any  feeling 
of  uncertainty  ;  the  chance  of  causing  death  or  serious  consequences 
is  too  great  to  warrant  the  running  of  risks,  and  there  is  nearly  always 
more  safety  in  delay  than  in  pushing  forward  doubtfully. 

When  a  clearly  outlined  plan  of  procedure  is  decided  upon,  the  in- 
gredients should  be  carefully  weighed  or  measured  and  the  process 
witnessed  by  a  colleague.  The  system  of  double  checking  prescriptions 
should  be  invariably  followed  wherever  possible;  over  confidence  and  an 
indisposition  to  recognize  the  possibility  of  making  a  mistake  have 
probably  occasioned  more  loss  of  life  in  this  responsible  work  than 
any  other  cause.  Xot  only  should  the  junior  assistant  cheerfully  sub- 
mit to  having  his  work  witnessed,  bul  even  the  preceptor  should  insist 
upon  one  of  his  assistants  checking  off  the  ingredients  and  quantities 
which  he  has  weighed  or  measured  out  himself,  as  a  matter  of  prin- 
ciple and  method.  If  thi^  is  not  always  possible,  on  account  of  there 
being  but  one  present  in  the  store,  the  system  of  single  checking 
should  be  invariably  practised.  This  is.  briefly,  to  arrange  upon  the 
counter  the  shop  bottles  or  packages  from  which  were  taken  the  in- 
gredients which  entered  into  the  prescription,  and  place  the  weights 
which  were  used  immediately  in  front,  then,  when  the  preparation  is 
finished,  to  check  off  from  the  prescription  each  ingredient  in  order, 

noting  the  weight  or  measure.  Before  permitting  a  prescription  which 
is  at  all  complicated  to  advance  further  in  the  process  Of  compounding, 

each  ingredient  should  be  numbered  in  lead  pencil  on  the  margin  in 

tl rder  in  which  it  has  been  added.     This  memorandum  becomes 

valuable  when  the  prescription  is  to  he  renewed,  because  there  will 
then  be  no  likelihood  of  the  renewed  prescription  differing  from  the 
original. 
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Additions  or  Alterations  to  Prescriptions  by  the  Pharmacist 

At  the  present  time  it  is  the  custom  among  physicians  to  hold  the 
pharmacist  responsible  for  the  proper  compounding  of  prescriptions 

intrusted  to  his  care,  and  to  depend  upon  him.  Such  details  as  the 
choice  of  the  excipient,  method  of  straining  or  filtering,  etc.,  are 
usually  not  specified.  Indeed,  with  many  it  is  a  frequent  practice 
simply  to  direct  a  solution  or  mixture  of  definite  strength  and  rely 
upon  the  pharmacist  to  make  it  palatable.  In  all  cases  of  this  kind, 
care  must  be  taken  to  make  a  note  upon  the  prescription  of  each  addi- 
tion, so  that  in  the  event  of  renewal  there  may  be  no  difference  be- 
tween the  preparation  then  obtained  and  the  original.  The  confidence 
which  physicians  place  in  pharmacists  in  this  respect  should  be  m<»t 
sedulously  guarded  and  every  effort  made  to  deserve  and  retain  it. 
This  can  be  done  only  by  adhering  strictly  to  the  rule  of  not  permitting 
an  alteration  or  addition  to  be  made  to  a  prescription  which  would  affect  or 
vitiate  it*  proper  medicinal  action  or  interfere  with  the  obvious  intention  of 
the  prescriber. 

Numbering  the  Prescription. — It  is  the  universal  practice  to  num- 
ber the  prescription,  and  to  place  a  corresponding  number  upon  the 
label,  the  object  being  to  identity  the  bottle  or  package  in  case  of  re- 
newal and  connect  it  with  the  original  prescription.  This  apparently 
simple  matter  requires  upon  the  pari  of  the  compounder  concent  rat  Lou 
of  thought  to  avoid  errors, — one  of  the  most  frequent  lapses  being  that 
of  duplicating  the  number  of  the  last  prescription,  instead  of  number- 
ing it  consecutively.  This,  in  case  of  renewal,  may  lead  to  serious 
consequences,  particularly  if  one  prescription  happens  to  be  a  four 
ounce  aconite  liniment  and  the  other  a  four  ounce  solution  of  similar 
appearance  for  internal  use.  The  duplication  of  the  numbers  is  par- 
ticularly liable  to  occur  when  several  prescriptions  are  being  com- 
pounded at  the  same  time  by  two  or  more  assist 
ants.  Various  expedients  have  been  proposed  to 
obviate  mistakes  of  duplication.  One  is  to  have 
a  strip  of  paper  about  an  inch  wide  numbered 

consecutively,  rolled  with  the  highest  number  in 
side,  and  placed  in  a  round  tin  ointment  bos 
which  has  a  slit  in  the  side  to  permit  the  end  of 
the  strip  to  appear;  this  may  be  hung  in  a  con- 
venient place  and  the  number  cut  oil'  and  pasted 
on  the  prescription,  or,  it  the  location  is  one 
having  a  dry  atmosphere,  a  gummed  strip  may 
be  used.  Another  method  is  to  arrange  the  num- 
bers upon  gummed  sheets  and  bind  them  in  book 
form,  or  glue  (lie  edges  and  use  as  tablets  (see 
Pig.  608);  in  the  latter  case  the  numbers  are 
printed  in  perpendicular  columns,  and  the  mar- 
gins are   perforated  so  that   the  outer  strip  from 

Numbering  tablet  ](m    ^     ]()n,(    ny[y    ])(.    ,„,.„     M,..,rlv    gflj    ;m,l    t..u.\{ 

number  then  cut  oil'  with  scissors  or  gently  torn  off  as  it  is 
wanted. 

Consecutive  numbering  machines  are  also  used;  these  are  \er\  con- 
venient, and  serve  excellent  purposes  if  they  ate  properly  and  durably 
constructed.      The  best    machine  known  to  the  author  until  recently 


Fig.  608 


Numbering  Tablet 

1030 

1029 

lol:i 

1009 

1038 

LOW 

1018 

1008 

1037 

1027 

1017 

1007 

1036 

102G 

ion; 

100G 

1035 
1034 

1033 

1025 

102:1 

1015 
loll 
1013 

11 11,;, 
lnoi 
100:1 

1032 

1022 

1012 

1002 

1031 

1021 

1011 

1001 

1030 

1020 

1010 

1000 
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was  made  in  Vienna,  and  can  be  adjusted  to  number  automatically 
either  consecutively,  repeatedly,  in  duplicate  or  in  triplicate. 

The  usefulness  of  this  machine  to  the  pharmacist  consists  largely  in 
the  fact  that  it  can  be  made  to  number  consecutively  in  duplicate  (13428, 
13428;  13429,  13429,  etc.),  so  that  if  a  proper  sized  machine  is 
chosen  (letter  b  is  preferred)  the  number  may  be  clearly  and  neatly 
printed  upon  both  prescription  and  label •  the  machine  may  then  be 
locked  and  set,  so  that  there  is  not  the  slightest  danger  of  variation 
or  change  in  the  method  of  numbering  while  in  use.  The  Bates 
automat  ic  numbering  machine  (see  Fig.  609)  is  the  best  of  those  made 
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Fig.  610 


Fig.  611 


Safety  prescription  numerator 

in  America,  and,  in 


FRONT 


;1aim  st  jacfo  i 


Rubber  dating  machine 


Numbering  machine 


some  respects,  it  is 
better  than  the  one 
just  described.  It 
can  be  set  so  that 
the  numbers  will  be 

consecutive,  repeated  indefinitely,  or  re- 
peated in  duplicate.  The  value  of  using  a 
mechanical  contrivance  of  this  kind  consists 
in  its  numbering  in  duplicate  with  absolute  freedom  from  mistakes, 
and  in  the  entire  elimination  of  chances  of  error  from  defective  hand- 
writing, the  figures  being  printed  from  hardened  steel  disks. 
invariably  producing  clear  and  distinct  impressions. 

Fig.  610  shows  a  very  simple  and  practical  apparatus  for  number- 
ing prescriptions  and  checking  mistakes  in  numbering.  It  may  be 
obtained  from  10.  T.  kalis,  Philadelphia,  and  consists  of  a  rolled  strip 
of  paper  (gummed  or  ongummed),  fastened  at  one  end  upon  an  axis 
winch  is  tree  to  revolve  in  a  cylindrical  box.  A  double  row  of  consecu- 
tive numbers  is  printed  on  the  Strip,  and  a  slit  in  the  edge  of  the  box 
permits  the  unrolling  of  the  strip  over  a  knife  edge  fastened  on  the 

outside. 

Rubber  numbering  stamps  are  also  in  use;  these  are  much  cheaper 

mid   smaller  thai!  the  consecutive  numbering  machines,  and  are  very 
Convenient.      They    are    not    automatic,    however,    and    mistakes   are 

liable  to  occur  througn  the  operator  forgetting  occasionally  to  turn 

one   of  the   bands,  and   thus  the   main  reason  for  OSing  a    cumbering 

machine  is  lost.    The  numbers  are  cast  upon  endless rubber  strips,  and 
resemble  the  datcrs  (see  Fig.  611). 
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Dating. — This  also  serves  to  fix  the  identity  of  a  prescription,  and 
it  should  never  be  oniitted.  The  physician  usually  appends  1  he  date, 
but  the  prescription  is  frequently  held  by  the  patient  and  n<>l  pre 
sented  for  compounding  upon  the  day  on  which  it  is  written.  As  in 
the  case  of  numbering,  the  date  is  most  frequently  written  upon  the 
face  of  the  prescription  by  the  pharmacist  ;  and  this  should  not  be 
omitted,  even  though  the  date  written  by  the  physician  be  visible. 
The  habit  of  dating  should  be  firmly  established,  because  it  may 
prove  of  vital  importance  in  case  of  a  subsequent  discussion  or  differ- 
ence of  opinion.  Rubber  daters  are  largely  used  now.  Fig.  611 
shows  one  which  may  be  obtained  at  any  stationers.  It  is  inexpen- 
sive, not  liable  to  get  out  of  order,  and  so  convenient  for  prescription 
work  that  it  soon  pays  for  itself. 

Pricing. — The  price  of  the  prescription  must  always  be  marked 
upon  it.  This  is  necessary  in  order  to  fix  the  sum  in  case  of  renewal. 
The  price  is  usually  not  subject  to  variation,  except  in  the  case  of  a 
patient  ordering  a  larger  or  smaller  quantity  of  the  prescription.  In 
renewals,  in  all  cases  the  increase  or  decrease  should  be  noted  dis- 
tinctly, if  future  annoyance  is  to  be  avoided.  Few  occurrences  are 
apt  to  create  more  distrust  in  the  mind  of  the  patient  than  a  neglect 
of  this  precaution,  the  reasoning  being  that  if  the  pharmacist  is  so 
careless  as  to  have  two  prices  for  the  same  prescription,  he  probably 
has  been  careless  in  compounding  it.  The  greatest  objection  arises, 
however,  when  the  price  asked  is  greater  than  that  originally  demanded. 

It  is  usual  for  the  pharmacist  to  adopt  a  cipher  to  show  the  price 
of  the  prescription,  some  word  or  combination  of  characters  being 
selected  and  memorized.  If  a  word  is  selected,  it  should  have  ten 
letters,  and  there  should  be  no  duplicate  letters,  thus  : 

12  34  ^6  7  8  90  C.YY-41.00  ;  OA-25  cent*,  etc. 

The  following  words  or  phrases  may  be  used  as  price  marks  :  Be- 
haviour, chemistry,  complaints,  no  mistake,  volumetric,  duplicates, 
republican,  democrats,  epistolary.  A  word  with  nine  letters  requires 
an  odd  letter,  usually  X.  Sometimes  a  repeater,  like  X,  is  em- 
ployed; thus,  in  "come  and  buy,"  $1.00  would  be  C.YX.  The  cipher 
adopted  by  the  National  Association  of  Retail  Druggists  is  largely 
used.    It  is  PHARMOCIST  (see  page  1649). 

It  frequently  happens  that  physicians  desire  to  indicate  that  a  pa- 
tient is  poor  and  is  a  proper  subject  for  charity.  This  is  usually  done 
by  writing  the  letter  P  in  the  lower  corner,  or,  if  very  poor,  PP. 

Investigations  into  the  prices  received  for  prescriptions  in  the 
average  drug  store  have  clearly  shown  the  need  for  the  adoption  of 
scientific  business  methods  in  deciding  upon  the  price  to  be  charged. 
Where  the  old-fashioned  method  has  been  followed  of  having  a  flat  price 
for  a  two-ounce  mixture,  a  fixed  amount  for  a  dozen  pills,  etc.,  it  has 
been  shown  that  often  a  prescription  is  dispensed  at  an  actual  loss 
and  the  department  frequently  run  without  any  profit.  This  policy 
is  often  indirectly  responsible  for  failure  to  establish  a  successful  pre- 
scription pharmacy.  The  fundamental  principles  of  business  demand 
that  to  be  successful  the  price  charged  must  be  sutiicient  to  insure  the 
use  of  the  best  ingredients  and  containers,  the  employment  of  skilled 
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assistants,  the  payment  of  all  other  costs  and  expenses  and  the  final 
making  of  a  profit. 

Many  pharmacists  have  found  that  the  adoption  of  such  a  policy 
has  given  them  the  opportunity  to  impress  the  physicians  and  the 
public  by  the  quality  of  their  service  and  to  increase  their  business 
instead  of  reducing  it. 

But  how  shall  this  selling  price  be  determined  so  that  it  is  sufficient 
and  yet  not  excessive?  It  involves,  first,  the  exact  cost  of  ingredients 
used  in  the  prescription;  secondly,  the  approximate  cost  of  containers, 
labels,  wrapping  paper,  etc.;  thirdly,  the  labor  and  overhead  cost,  and, 
lastly,  the  desired  profit. 

The  first  of  these  factors  is  constantly  changing  and  requires  that 
the  pharmacist  frequently  consult  up-to-date  price  lists.  Do  not  guess 
at  prices,  but  know  the  current  market  value,  especially  of  drugs  and 
chemicals.  As  ingredients  are  usuaUy  bought  in  comparatively  large 
quantities,  and  as  there  is  a  large  percentage  of  waste  and  also  loss 
from  deterioration,  it  is  customary  to  double  the  cost  of  materials  in 
calculating  the  price  of  a  prescription. 

The  cost  of  containers  should  also  be  known  exactly  and  this  with 
the  cost  of  labels,  paper,  etc.,  should  next  be  added  to  the  price. 

The  actual  time  spent  in  compounding  the  prescription  represents 
a  definite  cost  and  each  prescription  should  carry  its  share  of  the  gen- 
eral overhead  expenses,  such  as  rent,  light,  heat,  insurance,  etc.,  which 
make  it  possible  to  open  the  prescription  department.  Usually  this  is 
estimated,  and  the  calculation  for  each  prescription  is  based  upon  the 
time  required,  at  a  fixed  rate  per  hour,  say  SI. 00  or  $1.50. 

When  the  actual  costs  have  been  determined,  the  amount  to  be 
charged  for  profit  may  be  given  consideration.  Sometimes  this  is 
included  in  the  amount  added  for  time  consumed  and  that  is  the 
simplest  plan;  again  it  may  be  a  definite  addition  to  the  actual  cost, 
say  of  10  to  20  per  cent. 

A  plan  for  prescription  pricing  which  has  proved  very  satisfactory, 
and  has  received  the  approval  of  the  American  Pharmaceutical  Asso- 
ciation, is  known  as  the  Evans'  rule.  It  is  as  follows:  "Add  a  profit 
of  100  per  cent,  to  the  actual  cost  of  ingredients  and  container  and  then 
charge  at  the  rate  of  $1.00  per  hour  for  the  actual  time  consumed  in 
compounding." 

Pharmacists  will  discover  in  using  any  rules  that  sometimes  the 
price  seems  to  be  excessive,  again  not  high  enough,  and  this  must  be 
expected  since  no  one  plan  will  meet  the  needs  of  every  community; 
but  the  principles  outlined  are  universally  operative  and  are  worthy  of 
serious  consideration,  for  the  cost  must  first  be  covered  and  then  the 
amount  of  actual  net  profit  to  be  secured  may  be  determined  by 
the  conditions. 

The  National  Association  of  Retail  Druggists  has  outlined  a  pre- 
scription pricing  schedule  which  has  been  extensively  adopted;  it  is  as 
follows: 
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N.A.R.D.  PRESCRIPTION    PRICING    SCHEDULE 

(All  figures  are  compounding  fees  only) 
HOW  TO  FIX  PRICE.     THIS  IS  IMPORTANT:- 

The  price  of  the  prescription  is  the  compounding:  fee,  •  the  cost  of  the  container 
+  twice  the  cost  of  the  material.  >  Exception:  Wnen  the  cost  of  materiul  is  o\ir 
$1.00,  multiply  cost  by  1%  instead  of  2;  and  further,  if  the  cost  is  over  5(ic.  and 
under  $1.00,  adopt  the  following  sliding  scale:  Cost  60c,  add  $1.10;  cost  70c,  add 
$1.20;  cost  80c,  add  $1.30;  cost  90c,  add  $1.40.  These  prices  arc  based  on  a  $1.50 
per  hour  scale. 

EXAMPLE — If  the  ingredients  of  a  four-ounce  mixture  rout  12c,  compute  pri< ■■ 
Compounding  fee,  35c,  +  container,  .5c,   +  twice  cost  of  material,  2'n-  (12  X  2)  =  total,  66c. 

1.— LIQUID    PRESCRIPTIONS:     Minimum  total  charge,  25c.     All  simple  or  compound  mix- 
tures, internal  or  external,  dry  or  liquids  and  veterinary  preparations  are  included  in  this 
table.     Eye   remedies,   sprays   fur  nose  and  throat,  injections,  etc.,  should  be  charged  for  aa 
in  the  column.     "Dose  5ii_3i" 
Quantity 

%  oz 25 

1  oz 

2  oz 

3  oz 

4  oz 

6  oz 

8  oz 

12  oz 

16  oz 

32  oz 

2. — PROPRIETARIES:  Original  package,  regular  retail  price;  when  costing  over  $2,  $4  or  $8 
per  dozen,  add  05  per  cent,  to  cost  ;  when  transferred  to  new  container,  add  15  per  cent,  to 
regular  retail  price.  When  part  of  package  is  dispensed,  double  cost  of  amount  used,  add 
charge  for  container  and  one-half  of  the  compounding  fee  (see  above). 

3. — DRY  MIXTURES:  Minimum  total  charge,  15c.  These  figures  are  compounding  fees  only. 
Pills,  Powders,  Capsules,  Wafers,  Etc. 

Number 4         6  8        10        12       15       20       24        30       40       50 

Fee 15c      20c      25c      30c      35c      40c      45c      50c      60c      75c      90c 

Then  every  additional  25  up  to  one  hundred,  25c.    After  that  20c  for  every  addi- 
tional 25. 

Where  powders  are  prescribed  by  the  ounce,  charge  as  follows  for  compounding  fee: 
1  oz.,  25c;  2  oz.,  35c;  3  oz.,  40c;  4  oz.,  45c;  G  oz.,  50c;  8  oz.,  55c;  12  oz..  65c;   16  01  ,  75c.  etc. 

Proprietaries  costing  20c  per  hundred  or  less,  10c  for  labelling  and  package,  and  15c 
for  1  doz.,  25c  for  2  doz.,  35c  for  3  doz.,  40c  for  4  doz.,  then  5c  for  each  additional  dosen. 
Costing  over  20c  and  under  50c  per  hundred,  10c  for  labelling  and  package,  and  20c  for  1 
doz.,  35c  for  2  doz.,  50c  for  3  doz.,  60c  for  4  doz.,  then  10c  for  each  additional  dozen.  When 
the  wholesale  price  is  over  50c  per  hundred,  special  rates  may  be  made. 

4 —FATTY  MIXTURES,  ETC. 
Ointments  and  Cerates. 

V2  oz 20  2  oz 35  4  oz  . 

1  oz 25  3  oz 45  6  oz  . 


ose. 

1 ).,-<■ 

Dose. 

Dose. 

Gargli 

5  M. 

10  25  M. 

5ss-3i 

3ii-3i 

Liniments  only 

25 

.20 

.15 

.10 

.10 

,35 

.30 

.20 

.15 

.10 

,45 

.35 

.25 

.20 

.15 

.40 

.30 

.25 

.20 

.35 

.30 

.25 

.40 

.35 

.30 

.45 

.40 

.35 

.55 

.45 

.40 

.60 

.55 

.50 

.75 

.70 

.65 

Suppositories,  Bougies,  Etc. 

1    20         5 45  12 

2 30          6 50  15 

3 35          8 60  18 

4 40        10 65  21 


.55 
.65 

8  oz 
16  oz 

.75 
1.00 

.75 

.90 

1.05 

1.20 

24 

30   

36 

1.35 
1.60 
1.80 

5. — VETERINARY:    Allow  a  discount  of  25  per  cent .  from  the  regular  schedule  on  compounding 
fee  only,  except  that  for  bulk  powders  the  minimum  charge  be  25c  for  compounding, 

6.— HOUSEHOLD  REMEDIES.  MIXTURES.  ETC.:  Add   regular  retail   price   of   bum 
(none  less  than  5o)  and  charge  for  container.     If  any  compounding 
rate  of  $1.50  per  hour. 

7. — CONTA1N1-RS:  Pill  and  Powder  Boxes,  5o:    Ointment   E  r-.   I  oa.,60; 

2-4  oz.,  10c;  8  o«„  15c.     Bottles,  s  oa,  or  less,  :„•;    10   16  oa  .  lOo;  82 
1  gal.,  25c.    Glass  Stoppered  Bottles,  three  times  the  price  of  plain  1"  •■ 

8. — MARKING  PRICE  ON  PRESCRIPTIONS:   If   a   prescription   or   ropy  leaves  jrom 
mark  it  with  N.  A.  It.  D.  price,  as  follows: 

PBARMOCI8      T 

1234567890 

9. — ADMISSIBLE  CHANGES:    If    ouBtomer    is    poor,  add  a  star  (*)  to  prioe  mark,  showing 

you   have  gone   below   Schedule    Price.      U   J  our   present    prices   are   lower   than    above,   raise 
them  gradually  to  Schedule   Pi 

104 
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Filing,  Binding,  and  Preserving. — There  is  very  little  uniformity 
of  practice  among  pharmacists  in  the  particulars  of  filing,  binding, 
and  preserving  prescriptions.  The  usual  practice  is  one  which  is 
most  inconvenient, — i.e.,  that  of  simply  filing  them  away  upon  a  long 
brass  wire  yearly,  half  yearly,  or  quarterly.  By  this  plan  they  are 
sure  to  become  in  time  torn,  dirty,  dusty,  and  fly-specked,  and  the 
file  is  very  unsightly.  The  method  of  pasting  them  daily  into  a  large 
invoice  book  is  an  improvement.  The  objection  to  this  plan  is,  how- 
ever, that  the  backs  of  the  prescriptions  cannot  be  examined  readily, 
and  in  an  active  business  the  unwieldy  books  soon  accumulate  so  as 
to  be  an  inconvenience. 

Post  binders,  such  as  are  used  for  ledgers,  are  now  available  at 
reasonable  prices  and  may  readily  be  adapted  to  the  filing  of  pre- 
scriptions. Small  binders  can  be  fitted  with  punched  stubs  to  which 
the  prescription  is  attached  by  pasting  on  the  edge,  or  the  larger 
binders  may  be  used  and  the  prescriptions  pasted  upon  the  punched 

manila  pages.  As  the  binder  is 
filled  the  pages  are  removed  and 
placed  in  suitable  transfer  binders 
or  cases.  Mann's  binder  is  some- 
what similar  to  the  modern  post 
binder  and  has  been  used  for  the 
filing  of  prescriptions. 

Many  pharmacists  copy  their 
prescriptions  into  a  book  kept  for 
the  purpose.  This  plan  is  not 
always  a  judicious  one.  The 
chances  of  making  errors  are  in- 
creased, and,  in  case  of  dispute, 
proof  of  the  correctness  of  the 
copy  would  have  to  be  produced.  Others  paste  the  prescriptions  into 
a  book.  This  is  a  better  plan,  but  open  to  the  objection  that 
memorandums,  addresses,  etc.,  which  are  often  written  on  the  back,  are 
rendered  useless,  unless  the  prescriptions  are  pasted  only  on  the  edge. 


Fig.  C12 


i  i|itiuii  1 k 


Fiq.  618 


Umpire  prescription  i k  (open) 


Pig.  612  shows  the  Empire  -prescription  book  made  by  Fox,  Fultz 
&  Co.,  of  New  York  and  Boston.    It  opens  easily  and  lies  flat  upon 
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the  counter.     The  sections  of  leaves  are  securely  held   by  copper 

rivets  through  the  wooden  back.  Fig.  013  illustrates  the  open  boob 
and  method  of  binding. 

Fig.  614  shows  a  box  Fig.  614 

for  holding  cases  con- 
taining numbered  pre- 
scriptions made  by  J.  F. 
Lawrence,  of  Chicago. 
The  cases  are  numbered 
on  the  edge  so  that  their 
contents  can  be  easily 
referred  to. 

Fig.  615  represents  a 
prescription  file  devised 
by  R.  H.  T.  Nesbitt, 
of  Leavenworth,  Kan- 
sas. •  The  p  resorptions 
are  retained  in  place  by 
the  movable  fiat   iron 

bar  which  is  represented  upon  the  top  of  the  file.  A  pointed  wire 
passes  upward  from  the  bottom  of  the  frame,  and  the  prescriptions 
are  filed  upon  it  in  the  ordinary  way  ;  the  movable  iron  bar  may  be 

Fig.  615 


Lawrence's  prescription  box 


Nc.-i'iu  i  pn  -  i  Iption  iii. 


screwed  down  upon  the  pile,  and  they  arc  thus  kept  in  place.     When 
a  prescription  is  to  be  renew  ed  and  access  to  one  of  t  hOSC  in  the  pile 
is  desired,  the  bar  is  raised  by  means  of  the  screw,  and  tin-  prescrip 
tion  turned  sideways  and  read.     The  hole  Been  in  the  frame  near  the 
top  of  the  side  is  for  hanging  the  file  on  a  nail. 
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Anderson1*  prescription  JU<\  box  file,  and  cabinet  are  shown  in 
Figs.  616,  <il7.  and  618.  The  object  of  this  invention  is  to  provide 
a  means  for  collecting,  protecting,  and  preserving  prescriptions.  In 
Fig.  616  the  file  holder  is  shown  ;  this  is  intended  to  serve  for  the 
collection  of  the  prescriptions  as  they  are  received,  it  is  represented 
as  partly  rilled  with  prescriptions.  The  bottom  of  the  slide  is  of 
wood  and  is  securely  fastened  to  the  tin  front  and  side.  In  the  cor- 
ner is  placed  a  hollow  pin,  on  which  the  prescriptions  are  filed. 
Each  file  is  supplied  with  ten  index  cards,  numbered  from  "  100"  to 
••  1000."  These  cards  are  intended  to  be  placed  between  each  hun- 
dred prescriptions,  to  facilitate  the  finding  of  a  inscription  when  it 


Fig.  616 


Fig.  618 


Anderson's  file  holder 


Fig.  6f7 


Anderson's  filing  cabinet 


is  to  be  refilled.  If  it  should  be  desirable  to  remove  a  prescription 
from  the  tile,  it  may  be  readily  done  by  inserting  the  transfer  wire 
into  the  hollow  pin  and  removing  on  the  wire  all  prescriptions  from 
above  the  one  desired,  which  can  then  be  removed  by  itself.     When 

a  prescription  is  to  be  renewed,  it  is  turned  to  the  left,  as  shown  in 
the  illustration,  thus  exposing  it  thoroughly  for  reading.  The  case  is 
preferably  made  of  fin  in  order  to  protect  tiie  prescriptions  from  dust, 
moisture,  mice,  and  insects. 

Pig.  617  represents  a  front  and  side  view  of  the  tile.     A  punch  is 

used  to  cut  a  clean,  round  hole  in  each  prescription.  A  perforation 
without  ragged  edges  Constitutes  One  Of  the  most  important  details  in 

filing  prescriptions,  for  it  permits  the  prescriptions  l<»  lie  Hat  upon 

each  other,  thus  taking  np  less  room,  and  the  prescriptions  are  not 
Likely  to  be  mutilated  if  they  are  free  to  slip  easily  around   the  tiling 

wire.     .\  place  is  provided  upon  the  top  of  the  cover  for  the  punch, 

BO  that   it   may  always  be  kept  within  reach. 
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Fig.  619 


Fig.  618  shows  a  cabinet  which  is  designed  t<>  permanently  store 
the  prescriptions  after  the  bos  files  are  lull,  ('pun  the  trout  of  each 
box  file  there  are  two  depressions,  intended  to  hold  blank  cards  to  be 
used  for  the  numbers  of  the  firsl  and  last  prescription. 

The  cabinet  will  accommodate  fifteen  box  files,  and  as  each  fili*  is 
capable  of  holding  1000  prescriptions,  it  will  be  seen  that    the  ca 
pacity  of  the  cabinet  is  15,000  pre- 
scriptions.    The   drawers   are  of 
wood,  and  arc  of  the  same  design 
as  the  slide  in  the  single  file. 

Nautty's  prescription  file  is 
shown  in  Fig.  010.  The  prescrip- 
tions are  held  securely  upon  two 
needles  in  such  a  position  that 
for  reference  they  can  be  found 
quickly  and  an  unobstructed  view 
obtained  while  compounding,  the 
band  shown  in  the  cut  being  used 
for  holding  the  succeeding  pre- 
scriptions up.  When  a  month's 
prescriptions,  or  any  desirable 
number,  have  been  filed,  the  nee- 
dles are  threaded  with  strong- 
twine,  and  the  pile  pulled  carefully 
off,  the  twine  passing  through  the 
holes  ;  the  ends  of  the  twine  are 
now  secured  and  a  piece  of  thick 
muslin  glued  upon  the  back,  and  the  back  dated  and  numbered. 
The  books  are  then  placed  in  boxes,  which  are  likewise  numbered 
and  dated  distinctly.  The  cut  also  illustrates  the  method  of  keeping 
the  bound  book  open  while  compounding  a  prescription. 

C<trd  Index  Prescription  File. — The  card  index  system,  so  valuable 
for  many  purposes,  is  used  for  prescriptions,  but  it  is  not  as  generally 
satisfactory  as  the  Anderson  file,  which  permits  reference  to  the 
original  prescriptions,  which  are  easily  and  quickly  consulted. 

LABELS 

It  should  be  an  invariable  rule,  in  dispensing,  that  every  medicinal 
mbstance  senl  oat  from  the  store  mnuA  have  a  neat  and  distinct  label 
upon  it.      It  is  necessary  to   establish    this   rule  as  a   fixed  custom  OI 

habit,  for  negleci  of  this  precaution  will  often  resull  in  serious  conse- 
quences. In  addition,  every  package  should  be  labelled  at  once,  particu- 
larly in  the  case  of  prescriptions.  The  habit  of  permitting  unlabelled 
packages  to  remain  about,  liable  to  substitution,  will  inevitably  cause 

doubt,  and  give  rise  to  some  grave  mistake,  sooner  or  later.      A  \  cry 

great  diversity  of  opinion  and  taste  is  apt  to  prevail  with  regard  to 

Hie  most  suitable  style  of  label  to  select   tor  general  use.    Formerly  the 

home  printer  was  exclusively  depended  upon,  but  the  principle  of  <li 
vision  of  labor  has  led  to  the  establishment  of  "druggists'  printing 

houses"    in    several    sections   of  the   country:     this   has    resulted    in 

cheapening  labels,  and  the  labor  seems  to  have  been  largely  expended 

in  this    direction,  and  toward    elaborating  gaudy  designs.  \er\    f.  W 
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at  t  tin  |  .is  having  been  made  as  yet  toward  attaining  that  simplicity 
and  elegance  in  design  which  the  principles  of  good  taste  clearly 
dictate.     Lithographed  labels  are  sought  for  principally  because  the 

Fig.  620 


Pka&^  v$& "«fcy*fe*&*«£! 


Fancy,  obscure,  ami  pretentious  label 

designs  more   closely  approach   those  of  engraved  labels ;  but  en- 
graved labels  cannot  be  used  generally,  because  of  their  costliness. 

Bronze,  green,  and  red  bordered  labels  are  seen  in  label  catalogues 
in  great  profusion,  and  in  one  a  sentimental  moonlight  Venetian 
scene  in  colors  is  conspicuously  displayed  on  one  end  of  a  castor  oil 

Fig.  621 


SWEET  SPIRIT  OF  NITRE. 


For  a  child  six  months  to  a  year  old       .        10  to  12  drops. 

Five  years  old 25  drops. 

Ten  years  old 40  drops. 

Adults 1  tcaspooniul. 

Take  In  sweetened  water,  and  repeat  every  3  or  4  hours. 


PROCTER    &    PARRISH, 

143  N.  Tinth  Strmt.  Philadelphia. 


Plain,  oM  Auctioned,  ami  inexpensive  label 


label  !     One  leading  principle  will  probably  be  of  service  in  this  con 
nection,  and  that  is  to  avoid  loud.  Striking  designs  of  all  kinds.    The 
appetite  of  all,  patient,    pharmacist,  and   physician,   soon  becomes 

satiated  with  such,  and  the  notion  that  they  influence  business  in  any 
good  way  is  soon    proved    to   be   a  delusion.     The   almost    universal 
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tendency  of  printers  in  selecting  type  for  a  label  is  to  choose  the 

largest  that  can  possibly  be  used  to  get  the  subject  matter  Inside  tin- 
border.  The  effect  is  exactly  opposite  to  thai  which  is  usually  desired, 

for  it  adds  nothing  to  the  neatness  of  the  label,  certainly  sacrifices 
distinctness,  and  the  general  impression  conveyed  is  that  of  a  con- 
fused mass  of  letters,  which  is  more  difficult  to  decipher  than  letters 
of  the  proper  size  and  breadth  of  face  appropriately  set  off  by  suffi- 
cient blank  space.  Plain  black  letters  on  a  white  ground  are  prefer- 
able.    (See  Figs.  620  and  621. ) 

Neatness,  distinctness,  and  simplicity  are  cardinal  principles  in 
designing  labels,  and  the  reputation  of  many  establishments  is  fre- 
quently j  udged  from  the  character  of  the  outward  signs  of  neatness 
and  care.  For  this  reason  particular  attention  should  be  paid  to 
prescription  labels,  not  only  to  have  the  printed  address  plain,  clear, 
and  neat,  but  to  have  the  handwriting  to  correspond.  In  these  impor- 
tant particulars  patients  are  exceedingly  apt  to  form  an  estimate  of 
the  qualifications  of  the  compounder  of  a  prescription  from  the  style 
of  his  penmanship,  reasoning  that  if  he  is  careful,  clean,  and  neat  in 
the  one  particular  of  which  they  are  competent  to  judge, — i.r.,  the 
handwriting  on  the  label, — the  compounder  must  exercise  similar 
qualifications  in  the  more  vital  operations  involved  in  compounding 
and  dispensing,  for  upon  the  technicalities  of  the  latter  they  cannot 
hope  to  pass  judgment. 

Labelling  Poisonous  Substances. — "Whenever  a  poison  is  dispensed 
to  customers  upon  an  order,  without  being  prescribed  by  a  physician, 
the  word  poison  should  be  distinctly 
written  upon  the  label.  If  solid,  and 
wrapped  in  paper,  it  should  have  two 
wrappers  upon  it,  and  both  should  be 
labelled  poison.  In  the  case  of  pre- 
scriptions, the  word  poison  should  not 
appear  upon  the  package  or  bottlr  unless 
the  physician  has  so  directed.  A  careful 
pharmacist  will  be  sorely  tempted  to 
prevent  possible  accident  by  pasting  a 
poison  label  upon  the  package,  but  he 
is  relieved  entirely  of  responsibility 
if  the  dose  is  not  excessive  and  if  the 
physician  has  not  directed  it,  because 
there  is  usually  a  special  reason  for 
omitting   it   from  the  label, — namely, 

that  of  avoiding  the  possibility  of  frightening  the  patient  and  thus 
defeating  the  object  of  the  prescription.  When  a  poison  Label  is  to 
be  used  upon  a  bottle  it  should  be  pasted  on  above  the  prescription 
label,  so  that  it  will  be  more  likely  to  be  seen,  without  possibility  of 
failure  through  being  covered  by  the  hand  holding  the  bottle. 

Pasting  Labels. — Few  of  the  minor  operations  in  dispensing  are 
more  important  than  this.     Although  frequently  the  Bubjeot  of  re 
mark  and  criticism,  there  have  been  comparatively  few  real  improve 

ments  in  this  direction.  Salmi's  mucilage  can  is  a  convenience  which 
many  appreciate,  particularly  the  advantages  of  the  simple  device 
for  avoiding  an  excess  of  paste  on  the  brush  (see  Fig.  622).    A  con- 
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venient  device  for  applying  paste  may  be  easily  prepared  by  pouring 
thin  tragacanth  mucilage  into  a  four-ounce,  wide-mouthed  bottle  and 
tying  a  double  thickness  of  cheese  cloth  over  the  top.  The  bottle  is 
kept  inverted  in  a  dish  or  lid  and  is  always  ready  to  apply  the  mucilage 
by  simply  rubbing  the  cheese  cloth  over  the  label.  An  excellent  paste 
for  prescription  use  is  made  from  flour  by  the  following  process: 

FLOUR  PASTE 

Flour  (wheat) 4  oz.  troy 

Water 16  fl.  oz. 

Nitric  Acid 1  fl,  dr. 

Oil  of  Cloves 5  minims 

Boric  Acid 10  grains 

Thoroughly  mix  the  flour,  boric  acid,  and  water,  and  strain  the  mixture  through 
a  sieve;  add  the  nitric  acid;  apply  heat,  with  constant  stirring,  until  the  mixture 
has  thickened;  when  nearly  cold,  add  the  oil;  strain  it  through  coarse  muslin  if 
not  perfectly  smooth.  This  paste  keeps  well,  and  is  much  superior  to  tragacanth 
mucilage  and  ordinary  paste.  When  required  for  pasting  labels  on  tinned  surfaces, 
the  additional  10  per  cent,  of  glycerin  prevents  labels  from  falling  c  ft  after  drying. 

For  some  purposes  a  more  adhesive  paste  is  desirable,  and  a  dextrin 
paste  is  recommended  (see  below). 

DEXTRIN   PASTE 

White  Dextrin 1  lb. 

Syrupy  Glucose 2  oz.  av. 

Aluminum  Sulphate 1  oz.  av. 

Sodium  Benzoate     20  grains 

Water 24  fl.  oz. 

Mix  the  White  Dextrin,  Aluminum  Sulphate,  and  Sodium  Benzoate  with  a 
portion  of  the  water,  rubbing  to  a  smooth  paste;  add  the  Glucose  and  the 
remainder  of  the  water,  and  heat  the  mixture  on  a  water-bath,  with  occasional 
stirring,  until  it  has  become  translucent ;  strain  if  necessary. 

In  applying  a  label  which  has  been  pasted,  to  a  box,  bottle,  or  can, 
care  should  be  used  not  to  touch  with  the  fingers  the.  portion  of  the 
label  which  has  been  recently  written  upon,  even  if  it 
Fig.  623  jj^  the  appearance  of  being  dry.  A  piece  of  blotting 
pad  or  filtering  paper,  slightly  larger  than  the  label, 
should  be  laid  upon  it,  and  pressed  gently,  smoothly, 
and  evenly,  so  that  the  excess  of  paste  which  has  exuded 
upon  the  edges  may  be  absorbed.  If  a  label  has  had  too 
much  paste  applied,  and  the  excess  has  not  been  pressed 
out  as  described,  it  will  have  a  wrinkled  appearance. 
Labels  should  be  neatly  trimmed,  showing  a  very  slight 
but  uniform  margin  around  the  border.  They  should  be 
pasted  upon  bottles  just  above  the  centre,  and  never  over 
the  seams  or  mould  marks,  but  half  way  between  them. 

Gummed  labels,  or  labels  printed  on  paper  coated 
with  a  solution  of  dextrin,  or  gum,  on  one  side,  are  used 
largely  in  some  sections  of  the  country.     They  appear  to 

answer  a  good  purpose  in  some  localities  where  there  is 
.  ,r    a  dry  atmosphere,  but  when  used  on  the  seaboard  or  in 

damp  atmospheres  considerable  loss  is  often  experienced 
from  their  sticking  together.  Fig.  623  show-;  a  label  dampener.  It 
is  a  brass  cylinder,  haying  a  tightly  fitting  screw  cap,  with  a  slightly 
perforated    bottom   coveted   with   felt.      The  cylinder  is  filled   with 
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water,  sufficient  of  which  oozes  through  the  perforation  to  keep  the 
felt  moist.  Fig.  624  shows  a  hand  machine  for  moistening  gummed 
labels. 

Arranging   and    preserving    Labels. — A    method    of   classifying 

labels  must  be  adopted  by  each  pharmacist  which  will  be  suited  to 
his  own  requirements.  The  general  rule  is  to  arrange  them  in  label 
drawers  in  the  most  convenient  place  in  the  store  The  label  drawers 
are  preferably  shallow,  made  of  wood,  and  having  compartments  to 
receive  the  labels.  Considerable  space  may  be  saved  by  having  the 
compartments  made  of  tinned  iron  instead  of  wood.  The  bottom  of 
the  drawer  may  be  lined  with  cotton  flannel,  to  prevent  the  labels 
from  slipping  underneath  the  tin  divisions  and  becoming  mixed  by 
the  continuous  opening  and  closing  of  the  drawer.     It  will  be  found 


Fig.  624 


Machine  for  moistening  frumined  labels 

convenient  to  separate  the  plain  labels  required  constantly  for  articles 
in  daily  request  from  those  of  larger  size  or  special  design  :  and  the 
former  may  be  classified  into  labels  for  solids  and  labels  for  liquids. 
These  may  be  arranged  alphabetically  in  each  drawer,  BO  that  they 
shall  be  quickly  found.  A  regular  system  should  be  adopted  and  rigidly 
carried  out ;  and  ivhen  a  place  has  been  one-  fixed  for  "  label,  it  should 
never  be  changed,  as  few  trifles  give  more  annoyance  than  inability  to 
find  a  label  in  a  pressing  rush  of  business. 

The  upright  label  cabinets  which  have  been  contrived  answer  an 
excellent  purpose  where  upright  space  can  be  spared. 

QUESTIONS  ON  DISPENSING— PRESCRIPTIONS 

What  consideration  must  guide  the  pharmacist  in  selecting  the  location  of  a  drug 
store?    (See  page  1566.) 

What  are  the  advantages  of  a  corner  store?    What  the  disadvant.u 

What  should  be  the  shape  of  the  room?  How  may  the  space  be  best  apportioned 
in  such  a  room? 

Name  the  general  rules  which  should  govern  the  window  display. 

What  kind  of  wood  is  best  suited  for  wall  fixtures'.'     Why? 

Describe  a  convenient  arrangement  for  the  dispensing  counter. 

In  the  arrangement  of  the  drug  store,  how  should  solid  Bubstanoes  which  are  sub- 
ject to  injury  from  exposure  to  light  be  kepi'.' 

How  should  odorous  drugs,  such  as  valerian,  be  kept? 

How  should  volatile  oils  be  kept? 

How  should  corrosive  or  deliquescent  salts  be  kept'.' 

How  should  poisons,  alkaloids,  and  powerful  substances  be  kept? 

Describe  a  "salt  mouthed"  bottle,  a  "tincture  bottle,"  a  "syrup  bottle,"  and  "oil 
bottle."    What  are  the  advantages  of  a  "recessed"  label'.' 
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How  may  glass  labels  be  fastened  to  the  bottles?  Describe  a  satisfactory  pre- 
scription counter. 

Describe  the  advantages  of  the  Schwartz  sectional  fixtures. 

Describe  Holbe's  poison  closet.    How  may  a  mortar  be  held  tightly  when  in  use? 

Describe  the  arrangement  of  a  laboratory.    Also  of  a  cellar. 

What  general  principles  should  guide  the  prospective  drug  clerk  in  starting  busi- 
ness?   What  should  be  his  appearance  and  general  conduct? 

How  may  he  keep  up  stock?  What  rules  should  be  followed  when  waiting  on 
customers?    In  what  way  should  he  recommend  goods? 

What  rules  should  govern  the  prescription  department? 

By  what  general  rules  should  the  clerk  be  governed  in  charging  goods? 

What  should  govern  the  sending  out  of  goods? 

With  what  precautions  should  poisons  be  sold? 

What  should  be  remembered  about  the  soda  counter? 

What  is  the  definition  of  the  word  "prescription"?    (See  page  1592.) 

From  what  Latin  word  is  it  derived? 

What  are  the  advantages  of  using  Latin  in  writing  prescriptions? 

What  is  meant  by  "the  superscription"  of  a  prescription,  and  of  what  does  it 
consist? 

What  is  used  in  French  prescriptions? 

Is  it  desirable  to  have  the  name  of  the  patient  written  on  the  prescription?    Why? 

What  is  meant  by  the  inscription? 

Of  what  parts  should  a  model  compound  prescription  be  composed? 

Give  the  meanings  of  these  various  parts. 

How  does  the  physician  usually  ascertain  the  quantities  desired  of  the  various 
ingredients  in  writing  a  prescription? 

Give  the  various  characters  used  in  Latin  prescriptions,  and  write  out  their  names 
in  full  in  Latin. 

What  sort  of  numerals  are  used,  and  what  position  do  they  occupy  in  reference  to 
the  ingredients? 

What  is  meant  by  "the  subscription"  to  a  prescription? 

What  is  meant  by  "the  signa"  to  a  prescription? 

Why  should  the  name  of  the  physician  be  attached  to  a  prescription? 

How  should  unusual  doses  in  prescriptions  be  marked  or  designated? 

What  would  be  understood  by  the  following  abbreviations  occurring  in  prescrip- 
tions?— Acid,  hydroc;  aconit.;  ammon.;  aq.  chlor.;  calc.  chlor.;  chlor.;  emp. 
lyt.;  ext.  col.;  hyd.  chlor.;  hydr.;  mist,  ammon.;  potass,  hyd.;  sod.  hypo.; 
sod.  sulph.;  sulph.;  zinc.  phos. 

Translate  the  following  prescriptions,  and  also  the  accompanying  directions: 
Recipe  Liquoris  Ammonii  Acetatis,  drachmas  tres  cum  semisse; 
Vini  Antimonii,  drachmas  duas: 
Tincturae  Cardamomi  Compositae,  drachmas  tres; 
Aqua;  Mentha?  Piperita?,  uncias  quatuor. 
Fiat  mistura,  cujus  unciae  duae  omni  horae  quadrante  calefactac  sumendae,  durante 
frigore. 

Recipe  Rosse  Gallicae,  unciam  dimidiam; 
Aquae  ferventis,  uncias  octo. 
Stent  per  hrtram;  colatura  adde  Succi  Limonum,  Sacchari,  ana,  quantum  sufiicit, 
ad  gratam  acerbitatem  dulcedinemque. 

Recipe  Extracti  Colocynthidis  Compositi,  drachmam,  imam; 
Pulveris  Scammonii,  scnipulum  unum; 
Pulverifl  CambojpSB,  grana  quinque. 
IMisco. — Fiant  pilulflB  viginti,  quarum  (HUB  deglutiantur  hora  decubitus;  diluculd, 
111  infra. 
Recipe  Infusi  Senna4,  unciam  unam. 

Recipe  Potassii  et  Sodii  Tartratis,  sesquidrachmam; 
Cretae  Praeparatac,  scmidrachm.-un. 
Miscc. — Fiat  pulvis  in  jusculo  tcnuissimo  sumendus. 
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Recipe  Ammoonii  Carbonatis,  grana  sex; 

SSyrupi  Aurantii,  drachmas  duas; 

Aqua;,  drachmas  decern. 
Misce. — Fiat  hautus,  cui,  tempore  capiendi,  adde  Succi  Limonia  recentia  coch- 
leare medium  unum,  et  in  effervescentia  sumatur. 

Recipe  Tinctura;  Opii,  semidrachmam ; 

Spiritus  Chloroformi,  drachmam; 

Mistura:  Creta;. 

Aqua;  Mentha;  Piperita;,  ana,  uncias  tres. 
Misce. — Fiat  mistura,  cujus  sumantur  cochlearia  duo  magna  post  unamquamque 
sedem  mollem,  phiala  prius  concussa. 

Recipe  Mistura;  Ammoniaci,  uncias  sex; 
Tinctura;  Opii,  drachmam. 
Misce. — Capiat  cochlearia  duo  magna  statim;  iterentur  post  horam,   si  tussis 
accreverit. 

Recipe  Extracti  Belladonna;  Fluidi,  drachmam  cum  semisse; 
Lini  Farina;,  uncias  duodecim; 

Aqua;  bullientis,  quantum  sufficit  ut  fiat  cataplasma  admovendum 
calide  loco  adfecto. 

Recipe  Cetraria;,  unciam; 

Aqua;  frigida:,  octarium. 
Coque  ad  uncias  duodenas;  stet  ut  geletur,  et  etatur  seger  gelatina  ad  libitum. 

B     Magnes.  Carb.,  5i; 
Pulv.  Rhei,  gr.  xv; 
Aq.  Anisi,  fjiss. 
M. — Fiat  julep.1  cujus  unum  cochl.2  minim.3  infant.4  lacten.5  detur,  secundis  horis: 
phiala  agitata. 

B     Sp.  Ammon.  Arom.,  f oij 
Tinct.  Asafcet.,  f5ss; 
Syrupi,  fohi; 
Aq.  Cinnam.,  f 3 i. 
M. — Exhibe  cochl.  parv.  ter  quaterve  de  die,  vel  saepius,  urgente  convuls.4  vel 
spasm.7 

B     Tinct.  Hyoscyami,  fSiss; 
Pot.  Acet.,  5iv; 
Syr.,  f3ii; 

Aq.  Menth.  Vir.,  ad  f5v>- 
Ft.  mist,  cujus  sumant.8  cochl.9  ii  vel  iii  minim.10  bis  terve  in  die,  vel  ut  opus  sit. 

B     Tinct.  Opii,  f3ss; 
Mist.  Cret.,  f 5  iii. 
M. — Cap.  cochl.  ij  magn.11  omni  quadrante  hora;,  donee  leniat.12  dolor. 

R     Pulv.  Ipecac,  5iss; 
Pot.  Bitart.,  5i; 
Aq.  fervent,  fjiiiss. 
Macera  per  horam  integr.13  dein  cola  et  adjioe  syr.,  foss. 
M. — Detur  5ss  vel  cochl.14  ampl.u  omni  .semihora,  donee  vomit.16  proritav.17 

B     Plumbi  Acet.,  gr.  iv; 
Syrup.,  foij; 
Aq.  Menth.,  f 3 ii. 
M. — Cap.  cochl.  ampl.18  mane  quotidie;  repetat.19  dosis  ad  iii  vices,  et  deinde  cap.10 
a;ger  haust.11  aliq.12  purgant.23 

1  Julepum.      »  Cochleare.      >  Minimum.  4  Infantulo.      »  I.nctenti.     •  Convulsione.      '  Spaamo. 

•  Sumantur.      •  Cochlearia.      10  Minima.  "  Magna.      "  I.eniatur.      "  InteKram.      '«  Cocnleare. 

"  Amplum.     '•  Vomitum.     "  Proritaverit.  "  Amplum.     '•  Kepeatur.       ,u  Capiat.      ,l  Uaustuui. 
11  Aiiquem.      ••  Purgantem. 


1660  QUESTIONS 

R     Mist.  Ammon.,24  fjvi; 
Cap.  aeger  cochl.  mag.  bis  in  die  ex  poeulo  jusc.25  bov.28 

B     Morph.  Acet.,  gr.  J; 

P.  Colch.,27  gr.  iii. 
Ft.  pil.  4tis  28  horis  s.29 
Mitte  vi  fol.30  arg.31  inv.32 

B     Sodii  Bicarb.,  3  iii  J 
Ammon.  Bicarb.,  £)ii; 
Pot.  Nit.,  5ss; 
Syr.  Aurant.,  fjss; 
Ac.  Hydrocyan.  dil.,  gtt.  xx; 
Aquae,  ad  5vhj- 
M. — Capiat  3iss  t.  in  d.  cum  pulv.  i  seq.33  m.34  stat.86  effervesce.88 

B     Ac.  Tart.,  9i; 
Mitte  chart,  vi. 

B      01.  Morrhuse,  fSviij. 
Sum.87  coch.  min.  (ad.  ampl.38  augend.39)  bis  die  c.40  mist,  sequent.41  coch.  ampl.42 

B     Acid.  Phosph.  dil.,  fSss; 
Tinct.  Nuc.  Vom.,  f 3ii; 
Tinct.  Calumb., 
Syr.  Zingib.,  aa  fgi; 
Aq.  Cinnam.,  q.  s.  ut.  ft.  fSviii. 
M. — Ft.  mist. 

What  are  meant  by  gravimetric  prescriptions? 

What  are  the  supposed  advantages  of  this  method? 

What  are  meant  by  volumetric  prescriptions? 

What  are  the  advantages  of  this  method? 

What  relation  does  the  mil  or  cubic  centimeter  bear  to  the  gramme? 

Write  prescriptions  according  to  each  of  these  methods. 

What  general  rules  are  to  be  observed  by  the  clerk  when  receiving  a  prescription 
or  order? 

What  procedure  may  be  of  assistance  in  reading  the  prescription  before  com- 
pounding it?     Give  rules  to  be  followed  in  compounding  the  prescription. 

What  is  meant  by  double  checking? 

Under  what  circumstances  may  additions  or  alterations  be  made  in  the  prescrip- 
tion? 

Name  several  methods  of  numbering  prescriptions,  giving  advantages  of  each. 

What  is  the  value  of  a  date  attached  to  a  prescription? 

Why  should  the  price  always  be  placed  upon  the  prescription? 

What  is  a  "cipher"?    Give  an  illustration. 

What  is  the  "Evans'  rule"? 

Describe  the  N.  A.  R.  D.  pricing  schedule. 

Name  the  advantages  and  disadvantages  of  a  prescription  book  for  filing  prescrip- 
tions. 

Describe  Lawrence's  prescription  box.  Nesbitt's  prescription  file.  Anderson's 
prescription  file.     Naulty's  prescription  file. 

Why  aw  labels  to  be  attached  to  nil  packages  sent  from  t ho  drug  store? 

What  rules  should  govern  the  selection  of  the  style  of  labels? 

How  should  poisonous  substances  be  labeled? 

How  may  labels  be  pasted  on  dottles  satisfactorily? 

What  are  the  advantages  and  disadvantages  of  gummed  labels? 

How  may  labels  be  preserved  and  arranged'.' 

M  Ammnninri.  *»  .Tuaculi.  *•  Bnvini.  "  Onlrhiri.  *  Qmirtis.  '•  Sumendn.  •»  Folio.  »  Arpi  ntco. 
"  Involve  W  B  "i  uint  i.  "Mane.  "Statu.  u  Effervescent!*.  •'  Sumatur.  *•  Amplum. 
••  Augentlum.      "Cum.    41  Scquentis.    '•  Amplo. 


CHAPTER   LXV 
EXTEMPORANEOUS  LIQUID  PREPARATIONS 

Solutions,  Mixtures,  and  Emulsions 

Official  liquid  preparations  have  been  treated  of  in  Part  II. 
They  will  therefore  not  be  considered  in  tin'  present  chapter,  which 
will  be  confined  to  the  extemporaneous  compounding  of  Liquids.  It 
will  soon  be  realized  by  the  student  thai  this  branch  of  practical 
pharmacy  involves  some  of  the  most  intricate  questions  of  physical 
and  chemical  science.  The  knowledge  which  he  has  heretofore  ac- 
quired of  the  solubilities  of  solids  in  various  solvents,  simple  and 
compound,  the  solubility  of  liquids  with  one  another,  chemical  de- 
compositions, reactions  between  acid  and  alkaline  salts,  precipitation 
through  single  and  double  decomposition,  etc,  will  often  be  of  great 
service.  This,  coupled  with  practical  experience,  together  with  tin- 
exercise  of  original  ingenuity,  must  be  depended  upon  to  meet  the 
perplexing  questions  which  continually  arise.  See  autograph  and 
facsimile  prescriptions,  pages  1603  to  1638. 

Extemporaneous  liquid  preparations  may  be  classified  as  follows  : 
1.  Solutions,  by  which  are  meant  liquid  preparations  containing  dis- 
solved solid  substances.  2.  Mixtures,  liquids  in  which  the  solution 
is  but  partial,  insoluble  particles  being  held  in  suspension.  :>.  Emul- 
sions, preparations  containing  oily  or  resinous  substances  mixed  with 
water  so  as  to  form  homogeneous  liquids.  These  will  be  considered 
seriatim. 

SOLUTIONS 

The  methods  generally  employed  in  making  official  and  other  solu- 
tions have  been  treated  of  in  the  preceding  chapters,  and  it  must  be 
presumed  that  the  reader  is  familiar  with  them.  Must  of  the  dit'ti- 
culties  encouutered  in  effecting  solutions  required  by  prescriptions 
arise  from  the  want  of  knowledge  on  the  part  of  preseribers  of  the 
solubilities  and  of  the  physical  and  chemical  characteristics  of  the 
medicinal  agents  which  they  order  to  be  compounded.  It  is  aeces 
sary,  therefore,  for  the  pharmacist  to  be  well  grounded  in  these  par- 
ticulars, while  therapeutical  knowledge  must  do!  be  neglected  cither, 
lest  the  addition  of  some  apparently  inert  substance,  intended  to  im 
prove  the  preparation  pharmaceutically,  be  injurious  therapeul  ically. 

Incompatibility. — The  subject  of  incompatibility  must  be  thor- 
oughly comprehended,  and,  inasmuch  as  it  occurs  in  solid  prepara- 
tions as  well  as  liquids  and  Is  of  far  reaching  Importance,  it  will  be 
considered  at  length  and  under  a  separate  head    see  Chap.  I.W  I    . 

COMPOUNDING   EXTEMPORANEOUS   SOLUTIONS 

Use  of  Heat  in  compounding  Extemporaneous  Solutions. —A-  a 

general  rule,  it  is  not  advantageous  to  aid  the  solution  of  a  solid  by 

heating  it  in  contact  with  the  solvent,  except  where  the  quantity  of 

liquid  is  known  to  be  in  excess  of  what  is  required  to  form  B  solution, 

L661 
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and  such  a  liquid  should  never  be  dispensed  until  it  has  become  cool. 
If  the  solid  be  crystalline,  the  excess  will  surely  separate  in  crystals 
when  the  liquid  cools,  and  the  patient  will  become  uneasy  and  sus- 
picious, fearing  lest  some  mistake  has  occurred.  It  frequently  hap- 
pens that  more  of  a  solid  has  been  prescribed  than  can  be  dissolved 
in  the  amount  of  liquid  desired  ;  indeed,  it  is  entirely  too  much  to 
expect  that  every  practitioner  should  carry  in  his  mind  the  exact 
solubilities  of  all  the  solids  that  he  prescribes  in  the  respective 
liquids  in  which  he  may  wish  to  dissolve  them.  This  gives  the  phar- 
macist another  opportunity  to  use  his  knowledge  and  judgment,  and 
the  problem 

When  to  filter  is  oftentimes  perplexing,  although  one  simple  rule 
should  govern  the  practice  :  A  solution  may  be  filtered  and  dispensed  as 
a  transparent  liquid  when  the  removal  of  the  excess  does  not  interfere  with 
the  medicinal  properties  and  action  of  the  medicine,  nor  conflict  with  the 
obvious  intention  of  the  presenter. 

Solutions  of  potassium  chlorate,  to  be  used  as  gargles,  are  good 
illustrations : 

R     Potassii  Chlorat.  3  iv 

Phenolis  gtt.  xv 

Infus.  Salvia  f  5  vi. 
Sig. — Use  as  a  gargle. 

The  quantity  of  the  salt  here  is  about  twice  too  much,  and,  as  the 
solution  is  intended  as  a  gargle  to  inflamed  surfaces,  the  undissolved 
particles  of  potassium  chlorate  would  probably  act  as  irritants.  They 
can  be  of  no  use  in  the  solution,  and  in  this  case  filtration  is  perfect  In- 
admissible. The  following  prescription  should  not  be  filtered,  and 
the  pharmacist  is  compelled  to  rely  solely  upon  his  judgment  and 
knowledge  of  the  therapeutical  action  and  properties  of  the  ingre- 
dients : 

R     Magnesia;  Pond.  3  iss 
Massa;  Hydrarg.  3  ss 
Sacch.  Alb.  ^i 
Spt.  Ammon.  Arom.  f.^ii 
Aq.  Menth.  Pip.  3  ii 
Aq.  Calcifi  f  5  hi 
Sig.— A  tablespoonful  every  two  hours. 

The  reasoning  here  would  be  direct  and  simple.  The  prescriber 
evidently  intends  this  to  be  an  alkaline  cholagogue  mixture,  although 
the  directions  to  "  shake  the  bottle"  have  been  omitted.  Heavy  mag- 
nesia and  bine  mass  are  both  practically  insoluble  in  the  liquids,  and 
if  they  are  filtered  or  strained  out  the  mixture  is  deprived  of  its  most 
important  constituents.     It  should  be  dispensed  as  a  mixture,  and  a 

"Shake"   label  used. 

Aids  in  effecting  Solution. — The  use  of  solvents  which  are  not 
directed  in  the  prescription,  for  the  purpose  of  effecting  the  complete 
solution  of  the  Ingredients,  requires  probably  the  greatest  amount  of 
good  judgment.     The  practice  is  one  which  is  liable  to  great  abuse, 

and   :i   strict  pule  should    be  enforced  thai    DO  addition    is  admissible 

under  any  circumstances  except  one  which  is  absolutely  demanded  by 
necessity  and  which  will  in  nowise  impair  the  therapeutical  effect, 
The  prescriber  should  have  reason  to  place  implicit  reliance  upon  the 

compounder  and   feel  satisfied  that   the  patient  has  received  exactly 
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what  was  ordered.  The  following  is  a  good  illustration  of  a  case 
requiring  an  addition  ;  a  physician  prescribed  it  as  an  application 
for  dry,  excoriated  nipples  : 

K     Acidi  Carbolici  gr.  xl 
Aquae  f  3  as. 
Sig. — Solution  Carbolic  Acid.     Use  with  a  camel's  hair  brush. 

Dr.  W. 

Phenol  or  carbolic  acid  is  not  soluble  in  water  in  the  proportions 
named,  -only  about  1  part  dissolving  in  15  parts  of  water.  The  phar- 
macist dispensed  the  prescription  just  as  it  was  written,  with  the  ex- 
cess of  phenol  in  the  bottom  of  the  bottle.  The  patient  inserted  the 
camel's  hair  brush  and  permitted  it  to  remain  in  the  bottle,  so  that  it 
reached  the  bottom  and  became  saturated  with  the  undissolved  phenoL 
The  application  produced  severe  pain  and  alleged  serious  injury,  and 
became  the  ground  for  a  civil  suit  for  damages  against  the  pharma- 
cist, brought  by  the  patient.  If  the  pharmacist  had  added  a  small 
quantity  of  glycerin,  all  difficulty  would  have  been  avoided,  and  he 
could  then  have  dispensed  a  perfect  solution.  It  is  hardly  necessary 
to  say  that  the  physician  should  not  have  omitted  prescribing  the 
glycerin  ;  but,  as  he  failed  to  do  so,  it  was  the  duty  of  a  careful  phar- 
macist to  inform  him  of  the  facts,  or,  failing  to  find  him,  to  supply 
the  deficiency  and  subsequently  notify  him  of  the  addition. 

The  order  to  be  followed  in  mixing  the  ingredients  is  frequently 
very  important,  and  many  prescriptions  which  at  first  sight  appear  to 
contain  iucompatibles  will  be  easily  compounded  by  observing  the 
proper  order  in  mixing.  As  has  been  shown,  precipitation  fre- 
quently takes  place  when  one  liquid  or  solution  is  added  to  another, 
and  this  annoyance  is  much  more  apt  to  occur  when  concentrated  so- 
lutions are  brought  together.  Hence  the  dilution  of  the  solution  is 
recommended  as  one  method  of  avoiding  precipitation.  An  illustra- 
tion is  afforded  in  the  following  : 

B     Liq.  Ammon.  Acet.  f^iv 
Acidi  Acetici  f  ^i 
Tr.  Ferr.  Chlor.  f  3"  ss 
Glycerini  f  3  ss 
Mucil.  Acac.  ad  fjviii 
Sig. — A  teaspoonful  every  three  hours. 

If  the  tincture  of  ferric  chloride  be  mixed  with  the  acetic  acid  and 
glycerin,  and  then  added  to  the  solution  of  ammonium  acetate,  and 
this  solution  mixed  with  the  mucilage  of  acacia,  no  gelatinisaftion  will 
occur  ;  but  if  the  tincture  of  ferric  chloride  be  added  to  tin-  mucilage, 
undiluted,  a  gelatinous  precipitate  will  form.  and.  although  the  sub- 
sequent addition  of  the  other  ingredients  will,  in  time,  dissolve  the 
precipitate,  this  time  could  be  saved  by  following  the  proper  order. 
Then,  again,  in  the  following  : 

R     Hydrarg.  Chlor.  Corr.  gr.  iii 
Mucil.  Acac.  f  3  i 
Aqua; 
Liq.  Calc.  aa  f5u 

If  the  corrosive  mercuric  chloride  be  dissolved  in  the  water  and  then 
mixed  with  the  mucilage,  and  the  lime  water  added  subsequently,  no 
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precipitation  will  occur;  but  if  the  corrosive  mercuric  chloride  be 
added  to  the  lime  water  and  then  to  the  other  ingredients,  the  yel- 
lowish red  mercuric  oxide  will  be  formed,  which  is  insoluble  in  the 
liquid. 

The  following  rule  should  be  insisted  upon:  Whenever  a  difference 
in  the  appearance  of  a  liquid  is  produced  by  a  variation  in  the  order  of 
mixing,  a  memorandum  noting  the  order  should  be  made  upon  the  prescrip- 
tion at  the  time  it  is  compounded,  so  that  in  case  of  renewal  the  same  order 
may  be  followed. 

MIXTURES 

Mixtures,  properly  speaking,  are  aqueous  preparations  intended 
for  internal  administration,  containing  some  insoluble  substances, 
with  frequently  viscid  or  sweet  liquids  to  aid  in  suspending  them. 
The  official  mixtures  have  been  already  noticed  (see  page  360). 
The  term  mixture,  however,  is  indiscriminately  applied  in  extem- 
poraneous pharmacy  and  in  prescriptions  to  aqueous  solutions  of 
all  kinds.  For  instance,  solution  of  potassium  citrate  is  frequently 
termed  "fever  mixture,"  although  it  is  a  perfectly  transparent  solution. 

EMULSIONS 

Emulsions  are  opaque  liquid  preparations  of  a  thick  consistence,  in 
which  oily  or  resinous  liquids  are  suspended  by  the  agency  of  gummy 
or  viscid  substances.  They  may  be  conveniently  divided  into  two 
classes  as  follows:    (See  Emulsa,  page  354.) 

1.  Natural  emulsions  are  those  which  are  found  in  nature,  as  the 
milky  juices  of  plants,  the  milk  of  animals,  yolk  of  egg,  etc. 

2.  Manufactured  emulsions  are  those  made  artificially  by  va- 
rious processes.  The  art  of  producing  them  is  termed  emulsification. 

Manufactured  emulsions  are  usually  made  from  two  classes  of  sub- 
stances: 1.  Those  which  contain  an  oily  or  a  resinous  compound 
associated  naturally  with  gum  or  some  other  emulsifying  agent.  2. 
Oils,  fatty,  and  resinous  bodies  containing  no  emulsifying   substance. 

Gum  resin  emulsions  and  seed  emulsions  belong  to  the  first  class. 
They  are  usually  made  by  simple  trituration  in  contact  with  water. 

Gum  resin  emulsions  are  made  by  reducing  to  a  coarse  powder,  in 
a  mortar,  selected  pieces  of  the  gum  resin,  triturating  with  a  small 
quantity  of  water  so  as  to  form  a  smooth,  uniform  paste,  and  then 
adding  the  remainder  of  the  water,  finally  straining  the  mixture. 
(See  Emulsum  Asafcctidae,  page  356.)  Powdered  gum  resin  should 
never  be  used  for  making  emulsions,  because  of  the  loss  or  deterior- 
ation of  the  volatile  constituents  when  the  substance  is  dried  so  that 
it  may  be  powdered. 

Seed  emulsions  are  so  termed  because  they  are  made  by  rubbing 
seeds  or  the  kernels  of  fruits  which  contain  fixed  oils  with  water,  the 
emulsifying  agent  being  a  gummy  or  albuminous  substance  found 
naturally  in  the  seed  or  kernel  associated  with  the  oil.  Emulsions  of 
almond,  castor  oil  bean,  croton  oil  bean,  etc.,  arc  examples  of  this 
kind.     (See  Emulsum  Amygdala),  page  355.) 

The  theory  of  emulsification  is  based  upon  a  study  of  the  best 
type  of  a  natural  emulsion, — namely,  milk.  This  liquid  is  found,  on 
examination,  to  consist  of  innumerable  globules  of  a  fatty  substance 
(butter)  enveloped  in  a  thin  membrane  of  viscid  matter  (casein)  sus- 
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pended  in  water.  The  object  sought  by  the  pharmacist  in  making 
emulsions  is  first  to  thoroughly  divide  the  oily  or  resinous  liquid  into 
minute  globules,  and  then  to  surround  each  globule  with  an  adhesive 
envelope  (mucilage  of  acacia,  yolk  of  egg,  etc.).  The  globules,  when 
completely  enveloped,  are  suspended  in  water,  and  if  the  emulsion  is 
properly  made,  there  will  be  no  tendency  on  the  part  of  the  oily  or 
resinous  liquid  to  recombine.  The  physical  chemist  has  devoted 
much  time  to  the  study  of  the  theory  of  emulsification  and  certain 
terms  are  frequently  used  in  referring  to  emulsions  and  should  be 
understood.  It  is  recognized  that  an  emulsion  is  a  distribution  of 
one  liquid,  in  the  form  of  very  fine  droplets,  throughout  another 
liquid,  some  agent  such  as  acacia  being  used  to  separate  them.  The 
liquid  which  is  divided  into  tiny  drops  and  distributed  is  termed  an 
internal  or  disperse  phase,  while  the  liquid  in  which  it  is  suspended  is 
known  as  the  external  phase  or  the  dispt  rsion  medium. 

Two  classifications  of  emulsions  are  made,  known  as  oil-in-tcater 
class  and  water-dn-oil  class,  the  distinction  being  made  by  determining 
which  liquid  is  in  excess.  Most  pharmaceutical  emulsions,  like 
liver  oil  emulsion,  are  of  the  first  class,  while  carron  oil  belongs  to 
the  second  class.  (See  Roon  and  Oesper,  J.  I.  and  E.  C.  1917,  page 
156.)  Several  methods  are  employed  in  making  emulsions,  the  most 
important  of  which,  however,  may  be  grouped  under  two  typical 
methods,  named  from  the  geographical  locations  where  they  are 
used  most  frequently:  1.  The  English  method.  2.  The  Continental 
method.  Both  are  equally  useful,  and  should  be  employed  according 
to  circumstances. 

1.  The  English  Method. — In  this  mode  of  making  emulsions  the 
emulsifying  agent,  consisting  of  mucilage,  yolk  of  egg,  etc.,  is  first 

placed  in  a  dry  mortar,  and  small  quan- 
Fio.  625  ^     titles  of  the  oil  and  water  are  gradually 

and  alternately  added  at  intervals.  The 
pestle  is  rapidly  and  lightly  rotated  in  the 
direction  of  the  arrows  I  see  Pig.  625  !,  with 
the  effect  of  dashing  the  oil  into  globules, 
which  are  at  once  enveloped  by  the  viscid 
emulsifying  agent.  If  the  oil  or  water  is 
added  too  rapidly  at  the  beginning,  or 
the  mucilage  has  not  been  thick  enough, 
the  accident  of  "cracking'1  the  emulsion 
OCCUrs.       This    may    be     known     by    tie- 

"pearly"    appearance    assumed    by   the 

mixture,    and    on    close    examination    the 

globules  of  unenveloped  oil  may  be 

floating  about.      If  each  stage  of  the  pro 

cess  is  successful,  the  emulsion  presents, 
upon  thorough  mixing  after  each  addition, 
a  smooth,  opaque,  glistening  appearance 
like  cream.    Success  depends  largely  upon 

Making  uu  emulsion  .  .  '        . 

the  care  exercised  in  forming  the  nucleus 

at  the  beginning,  and  this,  therefore,  should  not  be  too  hastily  made. 
When  an  emulsion  is  "cracked,"  it  need  not  be  thrown  away.  It 
may  be  restored  by  placing  an  additional  quantity  of  mucilage  in 

the  mortar  and   gradually  adding   the    ••cracked"   emulsion   to   it, 
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triturating  after  each  addition,  when  finally  the  satisfaction  of  seeing 
the  oncombined  -lobules  disappear  will  generally  be  experienced. 

The  English  met  hod  of  making  emulsions  is  the  best  to  use  in  gen- 
eral prescription  practice,  when-  the  proportions  of  gum,  oily  or 
resinous  liquids,  and  water  must  necessarily  vary.  Atypical  formula 
is  appended  : 

R     Olei  Morrhuse  f  5  ii 
Pulv.  Aracise  ,^ss 
Aquse  q.  s.  ft.  f  3  iv. 

Place  the  acacia,  which  should  not  he  finely  powdered,  but  granu- 
lated, in  a  mortar  with  one  fluidounce  of  water.  This  should  he 
triturated  until  the  mucilage  is  perfectly  smooth  and  free  from 
lumps.     The  oil  should  be  added  at  first  in  quantities  not  greater 

than  half  a  fluidrachm  at  a 
time,  stirring  rapidly  with 
the  pestle  after  each  applica- 
tion, care  being  taken  not  to 

Fig.  627 


Emul-ili<  1  Sparrow  mixer 

add  a  fresh  portion  of  oil  until  the  last  has  been  thoroughly  emulsi- 
fied. When  the  Liquid  becomes  too  thick  to  be  easily  stirred,  a 
fliiidruclnn  of  water  should  be  mixed  with  it.  and  the  gradual  addi- 
tions <>f  <»il  continued  until  the  whole  quantity  has  been  used.  The 
larger  quantity  of  water  may  be  added  rapidly  after  the  nucleus  is 
once  properly  formed,  without  risk. 

2.   The  Continental  Method. — This  has  the  great  merit  of  never 
failing  to  produce  a  good  emulsion  if  the  proper  proportions  are 

OSed  to  form  the  nucleus,  and  if  the  directions  are  strictly  followed. 
The  most  Satisfactory  proportions  may  be  easily  remembered.  Half 
;is  much  water  is  taken  as  of  oil.  and  half  as  much  gum  as  of 
water;  or  it   may  !»■  expressed  as  oil,  i;  water,  2;  gum,  1.    The 

four  parts  of  oil  must  be  placed  in  a  dry  mortar  and  one  part  of 
finely  powdered  gum  added  to  it.  stirring  with  the  pestle  J  when  a 
uniform  mixture  is  made,  two  parts  of  water  are  added,  not  grad- 
ually, but  ;ill  at  once,  when,  upon  stirring,  the  emulsion  is  quickly 
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made.  An  additional  quantity  of  water  may  be  added  to  this  nu- 
cleus without  risk.  The  explanation  of  making  an  emulsion  by  this 
method  is,  that  the  particles  of  gum,  being  insoluble  in  the  oil  and 
surrounded  by  it,  are  prevented  from  separating  and  dissolving  in 
the  water  so  as  to  form  lumps;  by  stirring  the  mixture  actively  tin- 
water  gradually  <Y\*Ho\\i-s  tin-  gum,  the  oil  becomes  incorporated  at  the 
same  time,  and  a  homogeneous  mixture  is  produced,  the  quantities 
of  oil,  gum,  and  water  being  in  exactly  the  righl  proportions  to  form 
an  emulsion. 

In  making  large  quantities  of  emulsions  some  mechanical  device 
must  be  used  to  facilitate  the  rapid  stirring  and  agitation  necessary 
to  form  the  nucleus.  Fig.  <>'2<>  represents  an  emulsion  apparatus  or 
egg  beater  made  by  t  lie  Whitall  Tat  inn  Company.  The  principle  of 
action  is  so  well  shown  here  that  a  description  is  unnecessary.     If 


Fig.  628 


Fig.  629 


Clipper  emulsificr 


Hull's  emulsion  muchine 


emulsions  are  to  be  made  in  still  larger  quantities,  the  sifter  and 
mixer  shown  in  Fig.  256  can  be  used  by  taking  out  the  Bieves  and 
lining  the  receiving  box  with  tinned  copper  or  otherwise  making 
it  waterproof,  thus  using  only  the  mixer. 

The  Sparrow  mixer  is  shown  in  Fig.  627.  In  this  ingenious  ap- 
paratus two  stirrers  are  made  to  revolve  by  turning  tin-  gear  wheel, 
and  a  very  rapid  and  effective  motion  may  be  imparted. 

Fig.  62S  shows  the  Clipper  emulsifier  made  by  the  J.  II.  Day 
Company  of  Cincinnati.  The  tank  is  mounted  on  ;i  strong  frame, 
and  can  be  easily  tilted  to  remove  the  emulsion  when  finished  ;  the 
agitators  are  shown  in  the  foreground.  With  this  machine  a  large 
quantity  of  emulsion  can  be  made  quickly.  Pig.  629  shows  another 
form,  an  emulsion  machine  made  l»\  A.  I'..  Hall,  of  [ndianapolis ;  it 
is  capable  of  making  from  a  barrel  to  a  barrel  and  a  half  <^\'  emulsion 
at  each  charge,  the  power  being  conveyed  by  n  shaft,  belts,  and 

pulleys  from  above. 

Casein  Emulsions.-— The  use  of  casein  as  an  emulsifler  has  been 
developed  by  L6ger,  a  Parisian  pharmacist,     lb-  recommends  the 
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preparation  of  saccharated  casein,  a  fine  white  powder,  which  is  used 
for  emulsifying  just  as  is  powdered  acacia.  It  is  claimed  that  casein 
emulsions  are  more  readily  retained  by  the  stomach,  and  that  greater 
stability  and  perfection  are  secured  through  its  use. 

Saccharated  casein  is  prepared  by  heating  one  gallon  of  cow's  milk 
to  104°  F.,  adding  two  fluidounces  of  ammonia  water,  allowing  the 
whole  to  stand  a  day,  and  separating  the  lower  milky  liquid  from  the 
oily  liquid  on  top.  The  milky  liquid  (lactoserum)  is  treated  with 
acetic  acid  until  the  casein  is  precipitated.  After  washing  the  pre- 
cipitate thoroughly  with  water  at  104°  F.  it  is  collected  on  a  muslin 
strainer  and  pressed;  a  weighed  portion  of  the  casein  is  dried  and  the 
percentage  of  moisture  ascertained;  the  damp  casein  is  then  triturated 
with  three  and  a  half  ounces  of  powdered  sugar  and  eight  parts  of 
sodium  bicarbonate  for  every  one  hundred  parts  of  dry  casein. 

Prolonged  trituration  and  the  addition  of  more  powdered  sugar, 
until  it  amounts  to  nine  parts  in  one  hundred,  result  in  the  formation 
of  a  paste,  which  must  now  be  dried  by  a  gentle  heat  not  above  86° 
to  90°  F.  After  complete  drying,  it  is  powdered  and  sifted.  To  make 
a  casein  emulsion  of  a  fixed  oil,  fifteen  parts  of  the  oil  are  gradually 
incorporated  with  a  mucilage  previously  made  with  fifteen  parts  of 
saccharated  casein  and  five  parts  of  water.  When  a  perfect  emul- 
sion is  formed  the  other  ingredients  are  added.  Powdered  casein  is 
a  commercial  product  to-day  and  is  used  for  emulsifying  oils. 

Emulsifying  Powders. — A  typical  combination  known  as  emulsify- 
ing powder  is  made  by  thoroughly  mixing  equal  parts  of  finely  powdered 
tragacanth,  sugar,  acacia  and  starch.  Another  combination  consists 
of  10  parts  of  tragacanth,  with  5  parts  each  of  acacia  and  gluten. 
About  4  Gm.  of  the  powder  should  be  used  for  each  30  mils  of  oil, 
using  the  English  method. 

Condensed  Milk. — This  substance  has  also  been  used  as  an  emulsi- 
fying agent,  the  English  method  being  followed. 

Chondrus  Emulsions. — Since  acacia  is  subject  to  fluctuations  in 
price  and  is  often  expensive,  various  substitutes  have  appeared  which 
have  been  tried  as  emulsifying  agents,  one  of  the  most  successful  being 
the  gelatinous  substance  obtained  from  Irish  moss.     (See  page  353.) 

Quillaja  Emulsions. — Quillaja,  or  quillaya  bark  (see  page  1280), 
contains  the  principal  saponin,  a  glucoside  which  is  capable  of  emul- 
sifying oils.  This  property,  causing  frothing  in  aqueous  solutions, 
si  masted  the  use  of  quillaja  as  an  emulsifier.  It  has  not  come  into  ex- 
ten  »ve  use,  and  care  is  necessary  in  employing  it,  as  it  is  not  without 
medicinal  and  irritating  properties. 

In  applying  the  principle  of  emulsification  to  technical  uses  other 
emulsifying  agents  are  employed,  such  as  son]),  gelatin,  etc. 

Preservation  of  Emulsions. — While  the  official  emulsions  are  sup- 
posed to  be  extemporaneous  preparations,  it  is  often  necessary  to 
make  stock  preparations  in  which  decomposition  will  not  occur.  For 
this  purpose  the  flavoring  oils  :ire  often  helpful,  especially  methyl 
salicylate,  but  it  is  usually  desirable  to  add  a  preservative  like  sodium 
benzoate,  one-tenth  of  one  per  cent,  or  8  to  10 per  cent,  of  alcohol. 
The  Latter  not.  only  preserves  the  emulsion  but  helps  to  maintain  a 
fluid  consistence.  Alcohol  should  be  added  last  and  in  small  por- 
tions, shaking  the  emulsion  after  each  addition. 
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Fig 


Fig.  630 


Compound  Emulsions. — As  a  general  rule,  the  addition  of  alco- 
holic liquids  to  emulsions  destroys  their  hour  When  it  is 
necessary  to  add  them  in  compounding  prescriptions,  they  should  !><• 
diluted,  if  possible,  with  a  portion  of  the  water,  and  added  after  the 
emulsion  is  nearly  finished.  Alkaline  solutions  generally  aid  emul- 
sification,  by  forming  soaps  with  the  resinous  or  oily  liquids;  volatile 
oils  make  better  emulsions  if  they  are  first  mixed  with  an  equal  vol- 
ume of  fixed  oil. 

THE   DISPENSING   OF   LIQUIDS 

Every  convenience  should  be  adopted  to  facilitate  quick  and  ac- 
curate dispensing.  The  sink  should  !)••  close  to  the  prescription 
counter.  A  good  draining  surface  for  graduates  to  rest  upon  is 
made  by  fastening  sheets  of 
corrugated  rubber  i  a  piece 
of  rubber  matting;  to  the 
slightly  inclined  shelves 
above  the  sink  (see  Fig. 
142),  and  a  brush  for 
quickly  cleaning  graduates 
should  be  accessible  (sec  Fig.  629a).  In  addi- 
tion to  the  retort  stand  already  referred  to, 
the  very  convenient  little  funnel  support  may 
find  a  place  upon  the  prescription  counter  see 
Fig.  H"2\)b).  The  long  rod  which  is  screwed  to 
an  upright  part  of  the  counter  fixtures  permits 
the  ring  to  be  adjusted  to  any  desired  height. 
For  larger  filtering  operations  the  funnel  board  |  Pig.  630  |  will  prove 
useful. 

Bottles. — The  size  and  shape  of  the  bottles  used  in  dispensing 
liquids  are  largely  matters  of  individual   taste.     The   tendency   at 
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Funnel  board 


Funnel  support 


Fig.  631 


Fig.  632 


Fig.  633 


bottle 


present  is  toward  oval  bottles  for  prescriptions,  because  they  afford 
proportionately  more  space  for  the  label  than  either  round  or  square 
bottles.     This  is  noticeable  to  a  greater  extent   in  the  smaller 
than  in  the  larger  ones.     In  addition  to  this,  oval  bottles  are  more 
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convenient   to  carry  in  the  pocket  than  those  of  any  other  shape. 
Pig.  63]  shows  an  oval  metric  bottle. 

Prescription  bottles  are  now  frequently  made  of  amber  glass,  topro- 
tecl  the  contents  from  the  effects  of  the  actinic  rays  of  light.  For 
poisonous  Liquids,  or  for  liquids  intended  for  external  application, 


Fig.  635 


Fig.  634 


Turntable  rinser 


Bottle  filler 


Fig.  636 


blue  bottles  studded  at  regular  intervals  with  pyramidal  points  are 
used.  These  are  designed  to  attract  attention  through  their  peculiar 
color  and  shape,  and  thus  prevent  errors ;  the  points  render  them 
easily  distinguishable  from  ordinary  bottles  by  the  sense  of  touch, 
so  that  the  patient  can 
recognize  a  poisonous 
liquid  in  the  dark.  Figs. 
632  and  633  show  two 
sides  of  this  bottle. 

Washing  Bottles.  — 
The  cleaning  of  bottles  is 
generally  a  despised  oc- 
cupation. Where  a  large 
number  of  bottles  of  one 
kind  mill  shape  are  to 
be  washed,  the  machine 
shown  iii  Fig.  (131,  made 
by  the  J.  H.  Day  Com- 
pany, of  Cincinnati, 
known  as  the  turntable 
rinser,  may  be  used  with 

advantage.     The  water  is 

supplied    automatically, 

and  may  l»e  shut  off  by 
a  quarter  turn  of  the 
rinser  :  this  permits  con- 
tinuous rinsing  without 
undue  waste  of  water. 


Pouting  from  ihop  liottle 


Bottle  Tillers,  in  Pig.  635  a  bottle  filler  made  bj  the  J.  H.  Day 
Company,  of  Cincinnati,  is  shown  which  automatically  (ills  a  bottle 
placed  on  our  of  the  tubes,  and  when  the  bottle  is  full  the  Liquid  stops 
flowing,     it  is  obi  Lous  thai  a  continuous  filling  may  be  carried  on  by 
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connecting  a  bottle  with  the  first  tube,  and  then  another  with  tho 
second,  and  so  on  until  the  last  tube  is  reached.  The  first  bottle  may 
then  be  removed  (filled),  and  if  an  empty  one  be  slipped  over  the 
tube,  and  this  repeated  in  turn  with  the  others,  they  can  ;tll  be  filled 
rapidly  and  easily. 

Pouring  Liquids. — In  pouring  liquids  from  the  dispensing  bottles, 
it  is  well  to  establish  the  habit  of  extracting  the  stopper  with  the  left 
hand,  holding  it  with  the  little  finger.  The  graduate  is  held  between 
the  forefinger  and  thumb  of  the  left  hand,  or,  more  securely,  by  allow- 
ing it  to  rest  on  the  middle  finger  of  the  left  hand,  the  forefinger  and 
thumb  grasping  the  graduate  above  the  base,  while  the  bottle  is  held 


Fig.  637 


Fig.  638 


Fig.  639 


Graduate  (chipped 
and  broken  base) 


Graduate,  with 
hard  robber  base 


Dropping  from  shop  bottle 


in  the  right  hand  with  the  label 

uppermost  (see  Fig.  474),  and  the 

liquid  poured  down  the  side  of 

the  graduate  to  avoid  splashing  (see  Fig.  036).     Fox,  Fultz  &  Co. 

have  placed  upon  the  market  a  graduate  with  a  hard  rubber  base 

(see  Fig.  638)  as  the  base  of  an  ordinary  graduate  is  apt  to  be  chipped 

or  broken  by  use  (see  Fig.  637). 

Dropping  Liquids. — Fig.  639  shows  the  method  of  dropping  liquids 

from  a  dispensing  bottle.     The  stopper  is  loosened,  prevented  from 

dropping  out  by  holding  it  with  the  finger,  and  the  bottle  inclined 
so  that  the  rate  of  dropping  may  be  controlled.     Fig.  640 

Fio.  640  shows  a  very  convenient  bottle  for  dispensing  liquids  which 
are  to  be  administered  by  drops.  It  was  originally  made  in 
Germany,  but  is  now  made  by  the  Whitall  Tatum  Company. 
The  glass  stopper  has  a  deep  conical  depression  extending 
nearly  half  way  up  the  side,  while  the  neck  of  the  bottle  is 
furnished  with  an  aperture  having  a  slightly  projecting  lip. 
When  the  stopper  is  turned  so  thai  the  upper  part  of  the 
depression  is  opposite  the  little  aperture  in  the  side,  the 
liquid  may  be  dropped  very  uniformly.  A  corresponding 
depression  on  the  opposite  side  of  the  siopper  communicates 

with  a  little  channel  running  down  from  the  lip  upon  the  opposite 

side  of  the  bottle,  so  that  air  is  supplied  during  the  dropping.     By 

turning  the  stopper  half  way  around,  both  apertures  in  the  neck  of 

the  bottle  are  closed. 

Corks  are  indispensable  for  stoppering  bottles.     They  should   be 

selected  with  great  care.    There  is  a  wide  difference  in  price  between 


Dropping 
bottle 
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the  best  quality  and  the  common  grades,  but  it  is  true  economy  to  use 
only  the  best  Short  corks,  which,  when  inserted  tightly,  so  as  to 
secure  the  contents  from  leakage,  do  not  project  above  the  lip  suffi- 
ciently  to  furnish  a  good  grasp  for  the  fingers  when  extracting  then, 
should  never  be  used  for  prescription  bottles.  Brittle,  hard,  or  dry 
corks,  which  break  off  when  the  attempt  is  made  to  remove  them,  are 
an  especial  annoyance.  To  avoid  this,  corks  should  not  be  kept  in  a 
warm,  dry  place,  but  if  very  dry,  they  should  be  moistened  by  dip- 


Cork  press 

ping  them  in  water  for  an  instant,  and  then  they  should  be  well 
pressed.  "Taper"  corks  are  now  invariably  preferred  to  the 
' '  straight' '  form. 

Pressing  Corks. — Fig.  641  shows  a  modern  form  of  cork  press 
which  is  largely  used.  The  motion  by  which  the  pressure  is  affected 
is  direct  and  simple.  Pharmacists  who  incline  to  the  grotesque  in 
their  tastes  may  prefer  the  kind  shown  in  Fig.  642,  but  the  practical 
dispenser  will  generally  choose  Lochmann's  cork  press  (see  Fig.  643), 
because  the  process  of  pressing  the  cork  is  more  effectual,  and  there 
is  less  likelihood  of  breaking  it  or  cracking  the  surface  in  this  press 

Fig.  642 


•J^-- 


^ 


French  cork  press 

than  in  any  other,  for  the  cork 

is  revolved  while  the  pressure 

is   gradually    increased.      The  Lochm»nn'i  cork  pm* 

press    consists    Of   a    cast     iron 

be  e,  the  upper  portion  of  which  is  hemispherical,  with  the  upper 
surface  slightly  corrugated  ;  a  corrugated  cast  iron  wheel  is  placed 
upon  an  axle  slightly  onl  of  the  centre  of  the  curve  of  the  base,  so 
as  to  afford  a  gradually  diminishing  space  between  the  curved  sur- 
faces. The  wheel  lms  a  handle,  which  is  raised  when  the  tapered 
end  of  the  cork  is  inserted  between  the  snrfaces;  the  handle  is 
lowered,  and  the  cork  revolves  while  being  pressed. 

Gummed  Cork  Tops. —  A  finish  may  be  given  to  corks  by  the  use 
of  u  gummed  cork  t<>ps."  These  are  circular  in  form,  made  of  paper, 
and  the   name  of  the   pharmacist,    or   his  monogram,    is  generally 
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Fig.  644 


Fio    645 


printed  upon  them  in  colors.     These  tops  have  largely  supplanted 
the  sealing  wax  finish  so  much  used  a  few  years  ago. 

Capping  Bottles. — The  practice  of  capping  bottles  with  paper,  kid. 
baudruche,  or  other  material  is  a  good  one,  principally  because  of 
the  feeling  of  se- 
curity it  gives  to 
the  patient  that 
the  contents  of 
the  bottle  have 
not  been  tam- 
pered with  after 

Hanf.  bottle  cap    beiQg     dispense(L 

Hunt's  bottle  caps  (see  Fig. 

644)    are    largely    employed. 

These  consist  of  fluted  caps  of 

colored  paper,  of  various  sizes, 

which  are  used  by  adjusting 

the  proper  sized  cap  to  the 

corked  bottle  and  tying  it  on. 

An  equally  neat  effect  may  be 

secured,  with  a  little  practice, 

by  capping  a  bottle  with  a 

piece  of  fancy  paper,  as  shown 

in  Figs.   645  and   646.     The 

paper  is  held  in  the  centre  upon  the  cork  by  the  forefinger  of  the 

left  hand,  while  the  flutes  are  made  by  "plaiting"  them  in  with 

the  forefinger  and  thumb  of  the  right  hand.     It  is  then  secured  by 

tying  with  twine,  a  knot  with  short  ends  being  preferred,  because 


Capping  bottle* 


Fig.  646 


Fig.  646b 


Tying  the  cap 


Bottle  cap 


Bottlo  cap  open 


it  is  less  likely  to  be  interfered  with  by  a  messenger,  on  account  of 
the  difficulty  of  retying  it.  After  tying,  the  "excess"  of  paper  is 
trimmed  off  by  using  scissors  with  sharp  points. 

Bottle  Caps. — Metal  caps  for  closing  bottles  are  extensively  used 
for  mineral  waters  and  other  liquids.  They  usually  require  a  special 
machine  for  attaching  the  cap,  as  described  under  solution  of  mag- 
nesium citrate  (see  page  805),  but  The  Williams  Sealing  Corpora- 
ation,  Waterbury,  Conn.,  have  devised  a  cap  which  may  be  readily 
attached  or  removed  from  the  bottle.  The  lip  of  the  bottle  must  be 
specially  adapted  to  the  use  of  this  cap  (see  Fig.  646a  and  640b). 
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In  compounding  prescriptions,  as  a  general  rule,  should  heat  be  used  in  making 
solutions  of  solid  substances?     Why?     (See  page  1661.) 

When  may  mixtures  which  contain  more  solid  material  than  can  be  dissolved  be 
filtered  before  being  dispensed? 

Give  an  example. 

Give  an  example  where  such  a  mixture  should  not  be  filtered. 

Is  the  apothecary  justified  in  using  solvents  not  directed  in  a  prescription,  for  the 
purpose  of  effecting  complete  solution  of  the  ingredients? 

Is  the  order  to  be  followed  in  mixing  the  ingredients  of  a  prescription  of  any  spe- 
cial importance?    Why?  • 

Where  a  difference  results  from  a  variation  in  the  order  of  mixing  the  ingredients, 
what  rule  should  be  adopted  to  secure  uniform  results? 

What  are  mixtures,  properly  so  called? 

Is  this  definition  adhered  to  in  extemporaneous  pharmacy? 

What  are  emulsions? 

From  what  are  manufactured  emulsions  usually  made? 

How  are  gum-resin  emulsions  made? 

Should  powdered  gum  resins  be  used  in  making  these?    Why? 

What  is  meant  by  seed  emulsions? 

What  is  the  object  sought  by  the  pharmacist  in  making  emulsions? 

What  is  the  English  method  of  making  emulsions? 

What  is  meant  by  "cracking"  an  emulsion? 

How  may  a  cracked  emulsion  be  restored? 

What  is  the  Continental  method? 

What  are  the  most  satisfactory  proportions  of  the  ingredients  to  be  used? 

How  are  casein  emulsions  formed?    ' 

How  is  saccharated  casein  prepared? 

What  are  "emulsifying  powders"? 

In  what  form  may  milk  be  used  as  an  emulsifying  agent? 

What  are  chondrus  emulsions? 

How  is  chondrus  prepared  for  use  as  an  emulsifying  agent? 

Explain  the  use  of  quillaja  as  an  emulsifier. 

How  may  emulsions  be  preserved? 

When  it  becomes  necessary  to  add  alcoholic  liquids  to  emulsions,  what  precau- 
tions are  necessary  to  make  a  smooth  emulsion? 

How  may  emulsions  of  volatile  oils  be  rendered  more  stable? 

How  may  the  sink  at  the  dispensing  counter  be  made  most  convenient? 

What  is  a  "poison  bottle"?' 

When  should  amber  glass  bottles  be  used  in  prescription  work? 

How  should  liquids  be  poured  from  the  shelf  bottle  into  a  graduate? 

How  may  liquids  be  dropped  from  the  shelf  bottle? 

What  are  the  advantages  of  a  hard- rubber-base  graduate? 

What  precautions  should  be  taken  in  preparing  a  cork  for  use? 

Describe  the  Lochman's  cork  press.    What  are  its  advantages? 

How  may  bottles  be  capped?    Why  should  they  be  capped? 


CHAPTER    LXV1 
INCOMPATIBILITY  IN  PRESCRIPTIONS 

Incompatibility  may  be  defined  as  a  term  used  to  express  the  effects 
produced  in  pharmaceutical  mixtures  by  chemical  decomposition, 
physical  dissociation,  incomplete  solution,  or  therapeutical  opposU  ion. 
For  the  purposes  of  study  the  subject  may  be  considered  under  two 
heads,  according  as  it  occurs  in  liquids  or  in  solids,  and  these  di\  ided 
into  three  classes, — chemical  incompatibility,  physical  incompatibility,  and 
therapeutical  incompatibility. 

CHEMICAL  INCOMPATIBILITY  OCCURRING  IN  LIQUIDS 

Chemical  incompatibility  is  that  form  which  is  the  result  of  chem- 
ical action  and  which  invariably  results  in  the  decomposition  of  one 
or  more  of  the  ingredients  entering  into  the  prescription.  It  must  not 
be  assumed,  however,  that  this  decomposition  is  always  unintentional 
on  the  part  of  the  prescriber. 

Chemical  incompatibility  occurring  in  solutions,  mixtures,  lotions, 
liniments,  etc.,  may  result  in  :  I.  Production  of  a  precipitate.  II. 
Evolution  of  a  gas.  III.  Changes  in  color.  IV.  Decomposition 
caused  by  chemical  action  producing  heat.  V.  Immiscible  liquids 
formed  by  reaction  between  chemical  substances. 

I.  Production  of  a  precipitate. — When  a  precipitate  is  formed  in 
a  prescription  the  first  thought  must  be,  Is  the  precipitate  active  or 
inert1?  then,  Has  the  physician  intended  to  produce  the  precipitation  I 
for  incompatibility  may  be  either  inteutional  or  unintentional. 

Chemical  incompatibility  is  a  condition  which  is  very  likely  to  be 
misunderstood.  It  does  not  follow  that  because  precipitation  ensues 
when  two  transparent  liquids  are  mixed,  or  in  any  other  way,  the  de 
composition  was  not  intended.  Cases  of  this  kind  demand  good 
judgment  on  the  part  of  the  pharmacist  This  may  probably  he  best 
illustrated  by  the  following  examples  : 

R     Plumbi  A.cetai  .~ss 
Zinci  Sulphat  gr.  xv 

Aq.  Rosa-  f  3  iv 
M. 
Sig. — Use  as  an  injection. 

The  novice  would  be  very  apt  to  imagine  that  the  doctor  had  made 
a  mistake  in  writing  this,  or  was  sadly  deficient  in  chemical  knowl- 
edge not  to  be  aware  that  decomposition  WOUld  take  place  here. 
that  the  insoluble  lead  sulphate  would  be  formed,  and  that  the 
astringency  of  the   salts   would   he  destroyed  ;   bllt    the  experienced 

pharmacist  would  know  at  once  that  he  must  not  filter  this  prescrip- 
tion, hut  dispense  it  with  a .  u  shake"  label,  because  the  precipitated 
lead  sulphate  is  the  really  important  agent  A  very  different  case  ifl 
presented  in  the  following,  which  may  be  cited  as  an   Illustration  of 
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chemical  incompatibility  arising  from  lack  of  knowledge  of  the  solu- 
bilities of  the  salts  on  the  part  of  the  prescriber  : 

R     Quininse  Sulph.  gr.  x 
Potassii  Acet.  gr.  xx 
Acid.  Sulph.  Dil.  gtt.  y 
Aquae  Cinnamomi  f  5i 
M. 
Sig. — A  tablespoonful  every  three  hours. 

The  usual  procedure  would  be  either  to  dissolve  the  quinine  salt  in 
the  cinnamon  water  with  the  aid  of  the  diluted  sulphuric  acid,  and 
then  add  the  potassium  acetate,  or  to  make  separate  solutions  of  each, 
and  then  mix  them.  In  either  case  the  result  would  be  the  formation 
of  a  voluminous  precipitate  of  quinine  acetate,  preventing  the  pos- 
sibility of  carrying  out  the  directions  to  the  patient  of  taking  a  table- 
spoonful,  because  it  could  not  be  poured.  Although  this  precipitate 
could  be  dissolved  in  acetic  acid  or  alcohol,  so  much  would  be  required 
of  either  that  the  character  of  the  prescription  would  be  materially 
altered  ;  hence  quinine  sulphate  and  potassium  acetate  should  never 
be  prescribed  together  in  solutions. 

Precipitates  may  be  produced  in  several  ways,  as  follows  : 

1.  An  insoluble  salt  resulting  from  reaction  between  two  salts  in 
solution.  2.  Eeduction  of  salts  by  chemical  reaction.  3.  Insoluble 
hydroxides  resulting  from  the  action  of  a  soluble  salt  upon  a  car- 
bonate or  hydroxide.  4.  Precipitation  of  alkaloids  or  alkaloidal 
salts  by  alkalies,  alkaline  salts,  general  alkaloidal  precipitants,  or 
substances  producing  insoluble  compounds.  5.  Precipitation  of  a 
weak  acid  from  its  salt  by  the  addition  of  a  stronger  acid.  6.  Sepa- 
ration of  a  gelatinous  precipitate. 

1.  An  insoluble  salt  resulting  from  reaction  between  two  salts  in  solu- 
tion.— This  form  of  precipitation  is  very  common.  A  knowledge  of  the 
properties  of  many  chemical  compounds  is  necessary  to  deal  with  in- 
compatibility of  this  kind.  The  prescription  given  below  illustrates 
this  fact. 

B     Magnes.  Sulph. 

Pot.  etSod.  Tart.,  aa  ^i 
Sodii  Phosph.  388 
Tinct.  Capsici  ^Ixx 
Aquae  ad  f  J  ii 

A  white,  flocculent  precipitate  of  magnesium  phosphate  at  once 
appears.  If  permissible,  the  addition  of  a  small  quantity  of  tartaric 
acid  will  dissolve  the  precipitate. 

The  following  list  of  incompatible  combinations  are  classed  under 
this  head  : 

Arxenic  trioxide  when  in  solution  is  precipitated  by  ferric  hydroxide  or  dia- 
lyzed  iron  an  an  insoluble  arsenite. 

Bentoata. — The  soluble  benzoates  precipitate  ferric  salts  when  in  neutral  or 
nearly  neutral  solutions. 

Borates  Sodium  borate  and  other  alkaline  borates  precipitate  salts  of  several 
of  the  metals  when  in  neutral  solution,  as  mercuric  chloride,  silver  nitrate,  lead 
acetate,  barium  chloride,  calcium  chloride,  alum,  zinc  sulphate,  and  ferric  salts. 

Chromata  and  Bichromalet. — The  soluble  chromatea  and  bichromates  precipitate 
salts  of  lead,  silver,  mercury,  and  bismuth  when  in  aqueous  solution. 
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Hydriodic  acid  and  the  soluble  iodides  produce  precipitates  in  aqueous  solutions  of 
lead  and  silver  salts  and  with  mercurous  and  mercaric  compounds,  the  precipi- 
tate usually  being  soluble  in  an  excess  of  either  substance. 

Hydrobromic acid  and  Die  soluble  bromides  produce  precipitates  with  soluble  lead, 
silver,  and  mercurous  salts.  The  precipitate  formed  with  mercuric  compounds  is 
soluble  in  an  excess  of  either  salt. 

Hydrochloric  acid  and  the  soluble  chlorides  precipitate  the  soluble  lead,  silver,  and 
mercurous  salts,  from  their  solutions,  as  chlorides. 

Hypophosphiies. — The  alkaline  hypophosphites  when  added  to  solutions  of  ferric 
salts  produce  a  precipitate  of  ferric  hypophosphite,  which  is  soluble  in  the  pres- 
ence of  sufficient  alkaline  citrate. 

Lead  acetate  is  precipitated  from  solution  by  the  soluble  carbonates,  sodium 
borate,  soluble  sulphates,  bromides,  iodides,  chromates,  sodium  phosphate,  and 
tannic  acid. 

Mercuric  chloride  (corrosive  sublimate)  is  precipitated  when  in  solution  by  tin- 
fixed  alkaline  hydroxides.  The  precipitate,  if  the  alkali  be  in  excess,  is  yellow 
mercuric  oxide,  as  in  the  case  of  "  yellow  wash,"  in  which  lime  water  is  the  pre- 
cipitant. Ammonia  water  and  ammonium  carbonate  precipitate  atnmoniated 
mercury  when  added  to  solution  of  corrosive  sublimate.  It  is  also  precipitated 
by  potassium  or  sodium  carbonate  or  bicarbonate  and  by  sodium  borate. 

Mercurous  chloride  (calomel). — A  precipitate  of  black  mercurous  oxide  results 
from  the  addition  of  potassium,  sodium,  or  calcium  hydroxides  to  calomel.  The 
well  known  "black  wash"  is  an  example  of  this  reaction. 

Mercuric  iodide  (red). — Its  incompatibilities  are  similar  to  those  of  corrosive 
mercuric  chloride. 

Mercurous  iodide  (yellow). — Its  incompatibilities  are  similar  to  those  of  mild  mer- 
curous chloride. 

Methylthionine  hydrochloride  (methylene  blue)  is  precipitated  from  solution  by 
potassium  iodide  or  potassium  dichromate. 

Potassium  or  sodium  carbonates  precipitate  many  soluble  salts,  producing  in- 
soluble carbonates,  hydroxides,  or  oxides.  Soluble  salts  of  the  following  are  so 
precipitated  :  silver,  mercurous  and  mercuric  compounds,  ferrous  and  ferric  iron, 
manganese,  barium,  strontium,  calcium,  tin,  aluminum,  chromium,  antimony, 
lead,  nickel,  copper,  zinc,  and  magnesium. 

Saliajlic  acid  and  salicylates  produce  a  precipitate  with  ferric  salts  if  in  nearly 
neutral  solutions ;  the  alkaline  acetates  and  citrates,  if  present  in  sufficient 
amount,  will  prevent  this  precipitate. 

Silver  nitrate  in  aqueous  solution  is  precipitated  by  the  alkaline  hydroxides,  the 
alkali  carbonates,  the  soluble  chlorides,  bromides,  iodides,  cyanides,  sodium  phos- 
phate, chromates,  soluble  arsenites  and  arsenates,  and  by  potassium  permanga- 
nate if  the  solution  is  not  too  dilute.  Tannic  acid  and  the  soluble  citrates  and 
salicylates  also  precipitate  solutions  of  silver  nitrate. 

Sodium  thiosidphale  (hyposulphite)  is  decomposed  bv  acids,  when  in  aqueous 
solution  ;  sulphur  being  precipitated  and  sulphur  dioxide  liberated. 

Sulphuric  acid  and  soluble  sulphates  precipitate  soluble  salts  of  lead,  barium, 
strontium,  and  calcium  when  in  sufficiently  concentrated  solution. 

2.  Reduction  of  salts  by  chemical  reaction. — Solutions  of  salts  of 
silver  and  of  mercury  furnish  the  best  illustrations  of  this  kind  of 
incompatibility.  Exposure  to  light  aids  in  the  reduction  of  such 
salts  to  the  metallic  condition.  In  the  following  prescription  fiw  an 
eye  wash,  silver  chloride  would  be  precipitated  and  reduction  would 
speedily  follow.  If  the  prescription  were  filtered,  the  filtrate  would 
contain  practically  no  silver. 

R  Argent.  Nit.  gr.  xxv 
S.nlii  Chlorid.  gr.  xv 
Aqu;e  fj  \'i 

The  following  list  is  appended  as  showing  some  of  the  more  com- 
mon forms  of  this  kind  of  incompatibility  : 

Mercuric  chloride  (corrosive).  -Corrosive  sublimate  is  reduced  to  calomel  and 
then  to  metallic  mercury  by  metallic  zinc,  copper,  or  iron  when  water  is  present. 


1678  INCOMPATIBILITY 

In  alkaline  mixtures  the  reduction  occurs  in  the  presence  of  the  soluble  arsenites, 
antimony  and  potassium  tartrate,  ferrous  salts,  and  is  also  caused  by  light. 

Mercurous  chloride  (mild). — Calomel  is  reduced  to  metallic  mercury  by  nitrous 
compounds,  as  spirit  of  nitrous  ether,  and  by  the  hypophosphites  and  in  alkaline 
mixtures  by  arsenites  and  antimony  and  potassium  tartrate. 

Mercuric  iodide  (red)  is  reduced  under  conditions  similar  to  those  of  corrosive 
mercuric  chloride. 

Mercuric  oxide  (yellow)  is  reduced  by  cocaine  hydrochloride,  forming  mercuric 
chloride. 

Mercurous  iodide  (yellow)  is  reduced  to  metallic  mercury  under  conditions  simi- 
lar to  those  of  calomel. 

Silver  nitrate  is  reduced  to  metallic  silver  by  metallic  zinc,  copper,  tin,  mercury, 
or  lead,  by  the  soluble  hypophosphites  and  sulphites,  and  in  alkaline  solution  by 
arsenites,  manganous  and  antimonous  salts,  and  also  by  ferrous  sulphate. 

3.  Insoluble  hydroxides  resulting  from  the  action  of  a  soluble  salt  upon 
a  carbonate  or  hydroxide. — This  form  of  incompatibility  is  common, 
the  precipitates  usually  being  flocculent.  If  the  solutions  are  strong, 
they  are  gelatinous. 

R     Sodii  Bicarbonatis  5  iiss 
Potassii  Sulphidi  §  ii 
Sodii  Chloridi  oiv 
Aluminis  3i 
Aquse  Oii 

M.  ft.  sol. 

It  is  impossible  to  produce  a  clear  solution  with  the  foregoing  in- 
gredients, since  the  sodium  bicarbonate  decomposes  the  alum,  giving 
rise  to  insoluble  aluminum  hydroxide.  The  following  list  illustrates 
some  of  the  more  common  incompatibilities  in  this  class : 

Adrenalin. — The  addition  of  ammonium  hydroxide  or  alkaline  carbonates  pre- 
cipitates adrenalin  from  its  solution,  but  it  is  soluble  in  the  presence  of  the  fixed 
alkalies. 

Aluminum,  ferric  iron,  chromium,  and  tin. — The  soluble  salts  of  the  metals 
given  are  precipitated  as  hydroxides  by  potassium  or  sodium  carbonate. 

Aluminol  (aluminum  naphthol  disulphonate)  yields  a  precipitate  of  aluminum 
hydroxide  with  the  alkaline  hydroxides.  An  excess  of  the  hydroxide  renders 
the  precipitate  soluble. 

Ammonia  water  precipitates  salts  of  metals  like  the  fixed  alkaline  hydroxides. 

Cerium  oxalate  is  slowly  precipitated  as  an  hydroxide  by  alkaline  hydroxides. 

Fixed  alkaline  hydroxides  precipitate  insoluble  hydroxides  or  oxides  when  added 
to  solutions  of  salts  of  all  common  metals. 

4.  Precipitation  of  alkaloids  or  alkaloidal  salts  by  alkalies,  alkaline 
salts,  general  alkaloidal  precipitants,  or  substances  producing  insoluble 
compounds. — In  all  cases  where  prescriptions  showing  this  kind  of  in- 
compatibility are  compounded,  even  when  no  signs  of  precipitation 
are  visible  to  the  compounder,  a"  shake"  label  should  be  pasted  on 
the  bottle  so  that  the  patient  cannot  take  all  of  the  poisonous  alkaloid 
in  the  last  dose. 

This  form  is  one  of  the  most  dangerous  that  is  likely  to  be  encoun- 
tered. The  alkaloids  are  very  largely  used,  and  are  nearly  all  violent 
poisons;  they  are  usually  combined  with  acids  in  order  to  present 
them  in  forms  which  are  soluble.  Strychnine  sulphate,  for  instance, 
is  soluble  in  about  30  parts  of  water,  while  strychnine  requires  6400 
parte  of  water  to  dissolve  it;  the  combination  of  an  alkali  or  an 
alkaline  salt  with  the  strychnine  sulphate  precipitates  the  strychnine. 

B     Stryrlmin:i>  Sulph.  gr.  i 
Potassii  Bromid.  5vii 
Aquse  q.  s.  ft.  fgviii 
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An  inexperienced  pharmacist  would  unhesitatingly  proceed  toeom« 
pound  the  above  prescription.  A  transparent  solution  would  be 
obtained  without  difficulty,  which  would  be  dispensed  without  Hit- 
slightest  misgiving,  but  which  in  all  probability  would  produce  dis- 
astrous results.  This  solution  deposits  in  a  few  hours  the  greater  pari 
of  the  strychnine  salt  as  an  insoluble  bromide,  which  quickly  sub- 
sides in  transparent  crystals.  A  lady  in  England  1<  «>t  her  life  by 
taking  a  similar  mixture.  She  carefully  refrained  from  shaking  the 
bottle,  the  strychnine  precipitate  formed  in  the  bottom,  and  in  taking 
the  last  dose  she  swallowed  nearly  all  of  it.  A  similar  case  of  dan- 
gerous chemical  incompatibility  occurred  in  the  author's  personal 
experience,  the  following  having  been  prescribed  by  a  physician  who 
had  overlooked  the  fact  that  the  salts  of  most  alkaloids  are  decom- 
posed by  alkaline  solutions,  and  the  alkaloids,  being  less  soluble  than 
the  salts,  are  precipitated  : 

B     Morph.  Sulph.  gr.  ii 
Potass.  Bicarb,  gr.  xc 
Aquas  q.  s.  ft.  f  ,5ii 
Sig. — Take  a  teaspoonful  mixed  with  half  a  teaspoonful  of  lemon  juice. 

The  morphine  was  precipitated  by  the  alkaline  carbonate,  and  if  the 
bottle  had  not  been  shaken  before  pouring  out  the  teaspoonful  which 
was  mixed  with  the  lemon  juice,  the  last  dose  would  have  contained 
nearly  all  of  the  morphine. 

The  following  list  shows  some  of  the  more  common  forms  of  incom- 
patibility in  this  class  : 

Acelanilid  possesses  most  of  the  incompatibilities  of  alkaloids. 

Borates. — Sodium  borate  and  other  alkaline  borates,  being  alkaline  in  reaction, 
may  precipitate  the  alkaloid  from  a  solution  of  its  salt. 

Bromides. — The  soluble  bromides  precipitate  some  of  the  alkaloids  funning  in- 
soluble compounds.  This  is  true  of  strychnine,  morpbine,  and  codeine.  The 
alkalinity  of  the  salt  may  in  some  instances  produce  precipitation. 

Carbonates  of  the  alkalies  precipitate  many  alkaloids  from  solutions  of  their 
salts. 

(parades.— The  alkaline  cyanides  may  produce  precipitates  of  an  alkaloidaJ 
character  from  solutions  of  their  salts. 

Gold  and  sodium  chloride  is  a  general  alkaloidal  precipitant,  producing  insoluble 
double  compounds  with  most  of  the  alkaloids. 

Hydroxides.—  The  fixed  alkaline  hydroxides  as  well  as  ammonia  water  precipi- 
tate free  alkaloids  from  solutions  of  almost  all  of  the  salts  of  alkaloids. 

Iehihiiol .—The  salts  of  alkaloids  are  precipitated  from  solution  by  ichthyol,  in 
a  resin  like  mass. 

Iodides— The  soluble  iodides  form  insoluble  compounds  with  many  alkaloids  ; 
the  combination  with  strychnine  is  especially  dangerous.  Alkalinity  of  the  Bait 
may  sometimes  account  for  the  precipitation. 

Iodine  is  a  precipitant  for  most  of  the  salts  of  alkaloids. 

Mercuric  chloride  is  a  general  alkaloidal  precipitant,  producing  insoluble  com- 
pounds. 11,11 

Mercuric  potassium  iodide  (Mayer's  reagent)  is  a  well  known  alkaloidal  precipi- 
tant, producing  insoluble  combinations  with  almost  all  of  the  alkaloids  or  their 
salte. 

Potassium  dichromaU  will  precipitate  many  alkaloidal  salts,  as  an  rphine,  strych- 
nine, quinine,  atropine,  codeine,  and  hydrastine,  if  their  solutions  are  sufficiently 
concentrated.  . 

Salicylates.— The  soluble  salicylates,  when  added  to  an  aqueous  solution  of 
quinine  sulphate,  produce  insoluble  quinine  salicylate. 

Sodium  benzoate.—  Quinine  sulphate  when  not  in  too  dilute  solution  is  precipi- 
tated by  sodium  benzoate. 
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Solution  of  arsenous  and  mercuric  iodides  (Donovan's  solution)  is  a  general  alka- 
loidal  precipitant. 

Solution  of  lead  subacetate  (Goulard's  extract),  and  lead  acetate  precipitate  most 
of  the  alkaloids  as  well  as  other  plant  principles  from  their  aqueous  solution,  form- 
ing an  insoluble  compound. 

Solution  of  potassium  arsenite  (Fowler's  solution). — The  solution  being  alkaline 
from  an  excess  of  potassium  bicarbonate  may  precipitate  alkaloids. 

Tannic  acid  forms  insoluble  compounds  with  most  of  the  alkaloids,  and  some 
glucosides  and  other  plant  principles. 

5.  Precipitation  of  a  weak  acid  from  its  salt  by  the  addition  of  a  stronger 
acid. — This  form  of  incompatibility  is  often  encountered,  particularly 
since  the  prescribing  of  salicylates  has  become  so  general. 

B     Sodii  Salicyl.  gr.  xl 
Acid.  Citric,  gr.  xv 
Syr.  Limon.  f5ii 
Aquae  q.  s.  ft.  13  iii 

Salicylic  acid  is  only  slightly  soluble  in  water,  and  citric  acid  added 
to  sodium  salicylate  will  decompose  the  latter,  and  cause  the  salicylic 
acid  to  be  thrown  out  as  a  flocculent  precipitate. 

Benzoates. — The  soluble  benzoates  are  decomposed  when  in  solution  by  strong 
acids,  benzoic  acid  separating. 

Salicylates. — The  mineral  acids  and  some  organic  acids  liberate  the  but  slightly 
soluble  salicylic  acid  when  added  to  solutions  of  the  soluble  salicylates. 

6.  Separation  of  a  gelatinous  precipitate. — Although  gelatinization 
in  prescriptions  is  often  the  result  of  physical  dissociation,  chemical 
decomposition  sometimes  accounts  for  this  form  of  incompatibility. 
The  following  list  shows  some  illustrations  : 

Gambir  (catechu),  as  well  as  many  other  substances  containing  large  amounts 
of  tannin,  as  kinn,  krameria,  hematnxylon,  geranium,  and  oak  bark,  produce  precipi- 
tates similar  to  those  of  tannic  acid. 

Phenol  causes  a  gelatinous  precipitate  when  added  to  solutions  of  gelatin,  albu- 
min, etc. 

Tannic  acid  will  produce  a  precipitate  when  added  to  solutions  of  gelatin,  albu- 
min, gluten,  or  starch. 

II.  Evolution  of  a  gas. — Chemical  action  often  results  in  the 
evolution  of  gaseous  products,  and  this  is  often  intentional  and  de- 
sirable, as  in  the  exhibition  of  effervescing  solutions,  but  many  cases 
occur  in  practice  where  untoward  results  are  experienced  through 
the  ignorance  of  the  prescriber,  and  sometimes  explosions  with 
serious  consequences  have  occurred. 

This  kind  of  chemical  incompatibility  may  be  considered  under 
the  following  heads  : 

1.  Liberation  of  carbon  dioxide  by  the  action  of  a  stronger  acid 
upon  a  carbonate.  2.  Liberation  of  ammonia  gas  by  the  action  of 
an  alkali  or  alkaline  salt  upon  an  ammonium  salt.  3.  Explosive 
compounds  produced  by  reducing  or  deoxidizing  agents,  or  as  the 
result  of  chemical  action.  4.  Reaction  between  strong  acids  and 
alcoholic  solutions.  5.  Reaction  of  esters  upon  tannin  or  similar 
principles.  6.  Production  of  a  gas  having  a  disagreeable  odor.  7. 
Liberation  of  gases  due  to  chemical  combination  not  included  under 
the  preceding  heads. 

1.  Liberation  of  carbon  dioxide  by  the  action  of  a  stronger  acid  upon 
a  carbonate. — The  intentional  decomposition  of  an  alkaline  carbonate 
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by  citric,  tartaric,  or  acetic  acid  is  very  common,  and  most  agreeable 
and  successful  febrifuge  solutions  are  made  in  this  way.  Qnlooked- 
for  decomposition  most  frequently  arises  from  the  in'  of  the  vinegars 
or  syrups  containing  acetic  acid  in  the  same  prescription  with  alka- 
line carbonates,  the  presence  of  the  acid  being  generally  lost  sight  of 
by  the  prescribes     The  following  is  a  good  example  : 

R     Ammon.  Carb.  gr.  xx 
Amnion.  Chlor.  gr.  xxx 

Syr.  Scillaefgi^ 
Aquae  q.  s.  ft.  f  jjii 
Sig. — A  half-teaspoonful  aa  required. 

Explosions  have  occurred  in  compounding  this  prescription,  when 
the  syrup  of  squill  has  been  placed  in  the  bottle  and  the  solid  ions  of 
the  ammonium  salts  added,  and  the  cork  inserted  securely.  The 
only  way  to  compound  it  safely  would  be  to  mix  the  solution  of  the 
ammonium  salts  with  the  diluted  syrup  of  squill  in  a  mortar,  and  to 
allow  all  the  carbonic  acid  gas,  produced  by  the  action  of  the  acet  it- 
acid  in  the  syrup  on  the  ammonium  carbonate,  to  escape,  assisting 
the  evolution  by  stirring  with  the  pestle. 

Another  example  is  appended,  showing  a  form  of  incompatibility 
which  is  very  common  : 

R     Phenolis  gr.  xxv 
Sodii  Bicarb. 
Sodii  Borat.  aa  %i 
Glycerini  f.^i 
Aquae  ad   f^iv 

In  this  case  the  sodium  borate  is  partially  decomposed  by  the 
glycerin  liberating  some  boric  acid,  which  reacts  upon  the  sodium 
bicarbonate,  setting  free  carbon  dioxide. 

Inorganic  adds,  as  well  as  organic  acids,  with  the  exception  of  hydrocyanic  acid 
and  hydrosulphuric  acid  (hydrogen  sulphide),  liberate  carbon  dioxide  from  car- 
bonates or  bicarbonates  when  in  solution  ;  carbonates  are  also  decomposed  by 
many  of  the  acid  salts  of  the  metals. 

2.  Liberation  of  ammonia  gas  by  the  action  of  an  alkali  or  alkaline 
salt  upon  an  ammonium  salt. — This  form  of  incompatibility  in  pre- 
scriptions is  not  very  common,  and  the  liberation  of  ammonia  gafl  is 
often  hidden,  because  it  is  absorbed  by  the  liquid  present  :  l>nt  if  an 
ammonium  salt  is  rubbed  in  a  mortar  with  a  strong  alkali,  like  so- 
dium or  potassium  hydroxide,  ammonia  gas  is  at  once  liberated. 

B  Ammon.  Chlor.  9|  ii 
Potass.  Bicarb.  "  i^s 
Mist.  Glycyrrh.  Comp.  f  3  iii 

In  this  prescription  free  ammonia  gas  can  be  detected  by  tasting, 
although  the  odor  may  not  at  fust  be  \ery  perceptible. 

3.  Explosive  compounds  •produced  l>>/  reducing  or  deoxidizing  agenti, 
or  as  the  result  of  chemical  action. — Incompatibility  of  this  kind  is  ■ 
frequently  occurring  form  of  decomposition.  Permanganates,  chlor- 
ates, etc.,  are  deoxidized  by  glycerin,  syrup,  solutions  of  the  hypophos- 
phites  and  other  liquids  of  this  character,  as  in  the  following  pre- 
scription : 

R     Potass.  Permang.  388 
Syr.  Tolut. 
Aquae  Aa  f  3  i 

100 
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Sometimes  detonating  chemical  compounds  are  produced  and  serious 
injury  may  occur.  The  following  prescription  looks  harmless,  but  one 
well  versed  in  chemical  knowledge  would  scent  danger  : 

R     Iodi  ^ii 

Lin.  Camph.  Comp.  (B.  P.) 

Lin.  Sapon.  Comp.  (B.  P. )  aa  f  ^  i 

Compound  camphor  liniment  of  the  British  Pharmacopoeia  contains 
25  percent,  of  strong  solution  of  ammonia,  and  nitrogen  iodide  would 
be  found  on  the  filter.     This  is  a  powerful  explosive. 

The  following  list  may  be  of  service  in  this  connection  : 

Adrenalin. — Being  a  reducing  agent,  is  incompatible  with  all  reducible  sub- 
stances. 

chromium  trioxide. — When  added  to  strong  alcohol,  glycerin,  ether,  or  volatile 
oils,  or  other  substances  that  may  be  easily  oxidized,  is  apt  to  cause  fire  or  ex- 
plosion. 

Glycerin. — "When  rubbed  with  dry  oxidizing  agents,  as  potassium  permanganate, 
potassium  chlorate,  etc.,  is  apt  to  cause  an  explosion. 

Iodine  may  combine  with  oil  of  turpentine  with  sufficient  force  to  produce  an 
explosion. 

Xitrie  acid. — When  mixed  with  strong  sulphuric  acid  and  glycerin  produces 
nitroglycerin,  a  powerful  explosive  ;  it  also  produces  explosive  compounds  with 
cotton,  or  other  forms  of  cellulose,  and  if  mixed,  when  concentrated,  with  silver 
or  mercuric  nitrate  and  concentrated  alcohol,  explosive  fulminate  will  be  formed. 

Sulphuric  acid. — When  mixed  with  chlorates  produces  an  explosion. 

4.  Reaction  between  strong  acids  and  alcoholic  solutions. — This  form 
of  incompatibility  is  not  rare,  and  it  is  sometimes  attended  with 
serious  results.  Strong  acids  react  upon  alcohol  producing  ethers  or 
esters  which  often  have  low  boiling  points  and  are  easily  volatilized. 
The  following  prescription  caused  much  trouble  : 

R     Tinct.  Nuc.  Vomicae  f  ^  i 

Acid.  Nitromur.  f  ^ss 
Misce 

The  pharmacist's  assistant  mixed  the  liquids,  corked  the  bottle  se- 
curely, and  handed  it  to  the  messenger,  who  placed  the  bottle  in  his 
vest  pocket,  and,  mounting  his  horse,  galloped  awray  toward  home. 
The  reaction  soon  set  in,  and  he  soon  became  conscious  that  all  was 
not  well,  for  the  liquid  was  running  out  of  the  bottle,  and  he  thought 
he  had  broken  the  latter  ;  he  returned  to  the  pharmacy  and  this  lime 
the  assistant  used  a  stronger  bottle  and  a  rubber  cork,  which  was  I  Led 
down  securely.  On  his  arrival  at  home,  the  lady  who  was  to  take  a 
few  drops  of  the  mixture,  cut  the  string,  whereupon  the  accumulated 
gaseous  products  forced  the  cork  out  violently,  and  her  eye  was 
seriously  injured. 

">.  "Reaction  of  esters  upon  tannin  or  similar  principles. — Prescriptions 
of  tin;  kind  shown  below  have  caused  much  trouble  and  speculation  ; 
the  reaction  which  occurs  has  never  been  satisfactorily  explained. 
The  nitrons  radical  in  the  spirit  of  nitrons  ether  undoubtedly  slowly 
reacts  upon  the  tannin  in  the  lluidextract  of  uva  ursi,  and  gas 
accumulates,  which,  if  confined,  results  in  explosion.  Instances  a  re  on 
reei.nl  where  prescriptions  containing  lluidextract  of  buchu  (alone), 
with  spirit  of  nitrous  ether,   have  produced  an  explosive  mixture. 

B     Ext.  Buchu.  FM.  f.^ii 

Ext.  Uva>  lTrsi  Eld.  f^iiiss 
Spt.  jEtheris  Nitroei  f  3  as 
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Another  illustration  of  a  more  complex  character  is  appended. 
This  liquid  exploded  violently  five  minutes  after  it  was  compounded. 

B     Qnininae  Snlphafc.  gi 

Tinct.  Rhei 
Tinct.  Capsic] 

Sp.  ^Eth.  JS'itrosi 
Liq.  Arseni  et  Hydrarg.  Iodidi 
Syr.  Ferri  Iodidi  aa  f  5  i 
Spt.  Frumenti 
Aquse  aa  f  3  ii 
Misce  fiat  solutio 

6.  Production  of  a  gas  having  a  disagreeable  odor. — This  form  of  in- 
compatibility is  occasionally  met  with.  The  disagreeable  feature  is 
one  which  would  not  be  likely  to  lead  to  a  repetition  of  the  offence, 
for  it  makes  a  profound  impression  upon  the  patient  and  physician. 

R     Quininse  Sulph.,  gr.  xl 
Sodii  Hyposulph.  31 
Acid.  Sulph.  Arom.  f  3  i 
Aquas  q.  s.  ft.  f  5  iv 

The  acid  in  this  prescription  decomposed  the  sodium  thiosulphate 
(hyposulphite),  hydrogen  sulphide  being  liberated  and  sulphur 
precipitated. 

7.  Liberation  of  gases  due  to  chemical  combination  not  included  undt  r 
the  preceding  heads. — Many  illustrations  of  this  kind  of  incompati- 
bility could  be  furnished,  but  the  following  will  show  two  forms  of 
decomposition  on  one  prescription  : 

R     Aqure  Hydrogenii  Diox.  f  3  ii 
Potass.  Permang.  gr.  xl 
Aqua?  f  ^  iv 

Oxygen  is  liberated,  both  ingredients  suffering  in  this  respect 
Solution  of  hydrogen  dioxide  usually  contains  sufficient  free  acid  to 
effect  decomposition.  The  solution  will  be  decolorized  at  the  same 
time. 

The  following  illustrations  of  this  form  are  given  : 

Hydrochloric  arid.— When  added  to  a  chlorate  liberates  chlorine  (see  Liquor 
Chlori  Compositas  U.  S.P.). 

Solution  of  hydrogen  dioxide. — Reduces  potassium  permanganate  and  is  itself 
decomposed;  if  sulphuric  acid  is  present,  oxygen  is  freely  liberated.  It  is  also 
decomposed  by  the  following,  yielding  oxygen:  some  organic  substances,  man- 
ganese dioxide,  sodium  sulphate,  potassium  bromide,  potassium  chloride,  and 
charcoal. 

III.  Change  in  color. — Under  this  head  may  be  included  the 
following:     1.   Decolorization.     2.    Inky  compounds  resulting  from 

the  action  of  ferric  salts  upon  substances  containing  tannin.  .'!.  Col- 
ors changed  by  acids  or  alkalies,  -1.  Colored  solutions  produced  by 
chemical  combination  with  synthetic  substances.  :..  Colored  solu- 
tions produced  by  Chemical  action  not  included  under  the  preceding 
heads. 

1.  DrroJori-afion. — Decolorization  is  not  always  a  foult,  but  it  usu- 
ally indicates  chemical  decomposition.  In  the  0886  of  iodine  prepara- 
tions intended  to  be  used  externally,  it  may  be  assumed  that  when 
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decolorizatiou  results,  the  value  of  the  application  is  reduced  to 
"nil,"  as  shown  in  colorless  tincture  of  iodine,  which,  as  usually  pre- 
pared, has  been  shown  to  be  a  solution  of  ammonium  iodide  with 
other  salts.  The  solution  does  not  have  the  properties  of  a  solution 
of  iodine  in  alcohol.     The  following  prescription  illustrates  this  : 

R     Iodi 

Sod.  Hyposulph.  aa  .^iiss 
Aquae  f  3  iii 

Aq.  Ammon.  Fort,  f.^ii 
Alcohol,  q.  s.  ft.  f  3iv 

An  instance  of  decolorizatiou  may  be  cited  in  which  the  chemical 
action  which  results  forms  a  desirable  product.  If  equal  parts  of 
tincture  of  ferric  chloride  and  diluted  phosphoric  acid  are  mixed 
together,  the  liquid  should  be  clear  and  colorless  if  official  liquids 
are  used.  This  is  due  to  the  formation  of  ferric  phosphate  which  is 
retained  in  solution. 

2.  Inky  compounds  resulting  from  the  action  of  ferric  salts  upon  sub- 
stances containing  tannin.  — This  form  of  incompatibility  is  not  of 
such  frequent  occurrence  as  formerly.  Physicians  are,  as  a  rule, 
careful  to  avoid  such  combinations.  The  following  prescription  is 
one  of  the  usual  type  : 

R     Tinct.  Ferri.  Chloridi  i%u 
Tinct.  Cinchon.  Comp.  i%ii 
Tinct.  Gentiante  Comp.  q.  s.  ad  f  §ry 

Tannic  acid  produces  a  dark  blue-black  color  with  solutions  of  most  ferric  salts, 
the  depth  of  color  depending  upon  the  degree  of  concentration.  The  color  of  a 
solution  of  ferric  phosphate  is  not  changed  by  tannic  acid.  With  ferrous  salts,  if 
pure,  a  white,  gelatinous  precipitate  is  first  produced,  which  rapidly  heroines 
blue  through  oxidation  to  ferric.  Usually,  the  ferric  salt  is  present,  and  a  blue 
colored  precipitate  is  produced  at  once. 

Gambir  {catechu),  kino,  krameria,  oak  bark,  and  other  drugs  containing  a  large 
percentage  of  tannic  acid  may  be  expected  to  produce  reactions  similar  to  tannic 
acid. 

3.  Colors  changed  by  acids  or  alkalies. — Surprises  are  sometimes 
experienced  when  liquids  containing  coloring  matters  from  the  animal 
or  vegetable  kingdoms  are  brought  into  contact  with  acids  or  alkalies. 
Compound  tincture  of  cardamom  contains  cochineal,  and  when  this  is 
used  in  prescriptions  containing  alkalies,  the  color  is  deepened.  The 
following  prescription  caused  some  surprise  when  a  green  color  was 
produced  instead  of  a  red,  due  to  the  action  of  the  alkaline  salts  upon 
the  coloring  matter  in  the  infusion  of  rose  : 

R     Magnee.  Carb.  ,~i 
Magnee.  Sulph.  ,^i 
<  rlycerini  t$BB 
Ini'us.  EtOBGB  Aeiili  ad  f.^viii 

These  color  changes,  as  a  pule,  are  harmless,  but  the  pharmacist 
often  has  much  dilnciilty  in  satisfying  patients  thai  the  changes  are 
due  to  causes  which  are  natural. 

4.  Colored  solutions  produced  l>>i  chemical  combination  with  synthetic 
substances. — This   is  a    frequent  form   of  Coloration,  and   the  cause   is 

usually  difficult  to  explain,  as  the  synthetic  bodies  are  often  complex 
in  composition  ;  in  fact,  so  much  complaint  has  been  heard  about 
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some  of  the  color  changes,  when  these  are  in  solution,  that  many  phy- 
sicians prefer  to  always  give  them  in  substance.  The  following  pre- 
scription has  been  the  subject  of  much  comment: 

B     Antipyrina*  5u 
Spt.  Mth.  Nit.  foiv 
Syrupi  ad  fgiv. 

The  green  color  produced  is  due  to  the  formation  of  iso-nitroso- 
antipyrine.  Experiments  seem  to  show  that  the  change  does  not 
produce  poisonous  compounds. 

The  following  list  shows  some  of  these  color  changes: 

Acetanilid  . — In  solution  with  spirit  of  nitrous  ether  produces  a  yellow  color, 
changing  to  red  in  time.    With  tincture  of  ferric  chloride  a  red  color  develops. 

Adrenalin. — -On  the  addition  of  ferric  chloride  to  its  solution  an  emerald-green 
color  develops.  It  produces  a  pink  color  when  combined  with  iodine.  It  reduces 
silver  and  gold  salts  in  solution,  producing  a  red  liquid. 

Antipyrine. — In  solution  with  ferric  chloride  a  red  color  is  developed. 

Resorcinol. — Solutions  of  resorcinol  are  colored  violet  by  ferric  chloride  and  by 
chlorinated  lime  or  soda,  the  latter  changing  to  yellow.  Spirit  of  nitrous  ether 
produces  a  dark  red  color. 

Pheynl  salicylate  in  alcoholic  solution  produces  a  violet  color  with  ferric  chloride 
if  the  latter  is  in  dilute  solution. 

5.  Colored  solutions  produced  by  chemical  action  not  included  under  the 
preceding  heads. — Prescriptions  containing  guaiac  in  solution,  when 
brought  into  contact  with  oxidizing  agents  like  nitric  acid,  spirit  of 
nitrous  ether,  etc.,  are  colored  blue,  or  bluish-green.  The  following 
prescription  for  rheumatism  furnishes  a  good  example: 

K     Potass.  Nit.  3v 

Yin.  Colch.  Rad.  i^y 
Spt.  Mth.  Nit.  f.^ii 
Tr.  Guaiaci  f  3  iii 
01.  Gaultheriaj  f  3  ss 
Aquae  q.  s.  ad  f  3  viii 

The  salicylates  with  ferric  salts  always  have  a  red  color: 

R     Sodii  Salicvjat.  3  ss. 
Glycerini  1  ,$i 
01.  Gaultherise  n^xx 
Tr.  Ferri  Chloridi  f  3SS 
Spt.  Ammon.  Aromat.  f^ii 

The  following  list  shows  some  of  the  more  common  color  changes: 

Hydrochloric  acid  gives  a  red  to  violet  color  with  an  alcoholic  solution  of  myrrh. 

Salicylic  and  and  salicylates,  including  oil  of  wintergreen,  produce  with  ferric 
salts  in  solution  a  deep  blue  to  violet-red  color. 

Aloes  or  aloin,  in  solution,  is  colored  almost  Mack  with  ferric  chloride  and  red 
with  spirit  of  nitrous  ether,  the  intensity  of  color  depending  upon  the  degree  of 
concentration. 

Starch. — Starch  paste  is  colored  blue  by  free  iodine,  the  depth  of  color  depend- 
ing upon  the  concentration.  This  color  is  dissipated  by  heat,  but  returns  upon 
cooling. 

Solution  of  hydrogen  dioxide  and  phenol  darkens  within  a  few  hours,  the  phenol 
being  oxidized.  .  . 

Creosote  in  alcoholic  solution  produces  a  bluish-green  color  wit  h  ferric  chloride  in 
alcoholic  solution.  . 

Guaiacol  causes  a  similar  color  change  with  ferric  chloride  (see  Creosote). 
•    Guaiac. — The  addition  of  oxidizing  substances  to  an  alcoholic  solution  of  fresh 
guaiac  resin  will  rapidly  develop  a  blue  color,  changing  to  green  and  red:  nitric 
acid,  chromium  trioxide,  chlorine,  potassium  ferricyanide,  potassium  permanga* 
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Date,  ferric  chloride,  gold  chloride,  spirit  of  nitrous  ether  and  others,  will  produce 
this  effect.     Mucilage  of  acacia  also  develops  a  blue  color. 

IV.  Decomposition  caused    by  chemical  action  producing  heat. 

— When  either  iodine  or  bromine  is  added  to  some  of  the  volatile 
oils,  violent  reaction,  accompanied  by  heat,  ensues ;  indeed,  this  fact 
has  been  used  to  detect  adulterations,  or  prove  the  purity  of  some  of 
the  oils.  The  following  prescription  shows  the  effects  of  iodine  on 
oil  of  turpentine. 

R     Iodi  5  Gm. 

Alcohol  15  Cc. 

01.  Terebinth  100  Cc. 

If  the  iodine  is  added  to  oil  of  turpentine,  violent  reaction  occurs ; 
if,  however,  it  be  dissolved  in  the  alcohol,  the  solution  slowly  added 
to  the  oil,  and  the  liquid  cooled  occasionally,  the  reaction  is  mod- 
erated. 

V.  Immiscible  liquids  formed  by  reaction  between  chemical 
substances. — This  form  is  not  common.  The  following  prescription 
is  interesting  on  this  account : 

R     Potassii  Bromid. 

Chloral.  Hydrat.  aa  ^v 
Elixir  Calisayse  f  3  iv 

A  colorless  layer  made  its  appearance  on  the  surface  after  standing 
a  short  time.  Prof.  Markoe  determined  that  this  colorless  layer  in 
prescriptions  having  potassium  bromide  and  hydrated  chloral  in  con- 
centrated solutions  in  the  presence  of  alcohol  is  due  to  the  formal  ion 
of  chloral  alcoholate.  If  the  bottle  is  not  shaken  before  taking,  an 
overdose  of  the  alcoholate  may  be  swallowed,  and,  though  not  poi- 
sonous, it  is  quite  irritating  in  its  action. 

PHYSICAL   INCOMPATIBILITY  OCCURRING:    IN    LIQUIDS 

Physical  incompatibility  may  be  defined  as  the  condition  arising 
from  the  admixture  of  pharmaceutical  preparations  which  results  in 
tin-  physical  dissociation  of  one  or  more  constituents.  It  differs  from 
chemical  incompatibility  by  the  absence  of  chemical  action,  and  is 
often  produced  by  adding  one  liquid  or  substance  to  another,  which 
results  in  the  precipitation  of  solid  matter  or  the  separation  of  a  por- 
tion of  liquid;  hence  the  solubilities  of  substances  in  liquids  and  the 
relative  solubilities  of  various  liquids  with  one  another  determine  to 
a  very  great  extent  the  condition  of  physical  Incompatibility. 

One  important  consideration  that  must  be  kept  in  view  upon  the 
general  subject  is  whether  the  separated  matter  is  active,  or  important, 
or  whether  it  is  inert. 

Physical  incompatibility  resulting  in  the  separation  of  active  or  important 

constituents. 

This  condition  is  one  which  usually  demands  skilful  treatment.  It 
is  seen  most  frequently  in  the  precipitation  produced  by  mixing 
resinous  tinctures  or  oily  liquids  with  aqueous  liquids,  or  alcoholic 
solutions  containing  volatile  oils,  chloroform,  ether,  or  similar  sub- 
stances with  aqueous  liquids,  or  by  the  addition  of  acids  t<>  solutions 
containing  quinine  with  a  preparation  of  licorice.     The  addition  of 

acacia,  so  ;us  to  form  an  emulsion  with  the  resinous  tincture  and  the 
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aqueous  liquid,  is  necessary  in  the  first  case,  and  will  be  considered 
under  the  head  of  emulsions.  Aqueous  liquids  mixed  with  alcoholic 
solutions  containing  volatile  oils  can  usually  be  made  transparent  by 
filtering  them  through  an  absorbent  powder  like  magnesium  carbo- 
nate,  as  in  the  case  of  the  medicated  waters  or  elixirs.  A  frequent 
source  of  doubt  arises  in  the  case  of  prescriptions  like  the  following  : 

For  Willie. 

B     Quininse  Sulph.  gr.  xxx 
Acid.  Sulph.  Dil.  q.  s. 
Fluidextract.  Glycyrrh.  f.^ii 
Syrupi,  f  31V 
Sig. — Give  a  teaspoonful  three  times  a  day. 

The  indications  are  clear  that  this  is  a  quinine  mixture  intended 
for  a  child,  and  that  the  prescriber  has  directed  the  fluidextract  of 
licorice  with  the  view  of  making  it  more  palatable.  The  habit 
of  ordering  acid  in  connection  with  quinine  clings  to  him  still,  and  in 
all  probability  he  is  not  aware  of  the  fact  that  the  sweet  principle  of 
licorice,  (glycyrrhizin),  is  precipitated  by  the  acid,  bo  that  the  object 
of  using  the  preparation  of  licorice  is  entirely  defeated  by  the  addi- 
tion of  the  acid.  Solutions  of  quinine  should  be  administered  either 
as  transparent  liquids  when  the  presence  of  acid  is  relied  upon  to 
effect  the  solution,  or  as  mixtures  with  syrups  or  with  thick  liquids 
containing  licorice  ;  in  the  latter  case  the  object  is  to  prevent  solu- 
tion as  much  as  possible,  and  frequently  a  trace  of  solution  of  potas- 
sium hydroxide  is  added,  with  this  end  in  view, — the  principle  being, 
that  the  smaller  the  quantity  of  dissolved  quinine  present  in  the 
liquid  the  less  bitter  will  be  the  taste.  The  mixture  should  be  thor- 
oughly shaken  before  administration. 

Physical  incompatibility  resulting  in  the  separation  of  inert  constituents. 

This  condition  is  most  frequently  seen  when  fluidextracts  are  di- 
luted with  liquids  which  differ  in  composition  from  those  used  in 
making  the  fluidextract,  such  as  alcohol,  diluted  alcohol,  syrup, 
aqueous  liquids,  etc.  The  gummy,  albuminous,  resinous,  or  muci- 
laginous constituents  are  often  thrown  out  of  solution.  After  proving 
that  the  precipitate  is  inert,  the  remedy  is  simple  in  such  cases,  and 
lilt  ration  is  all  that  is  necessary. 

With  the  object  of  classifying  the  different  forms,  the  subject  may 
be  considered  under  the  following  heads:  Physical  incompatibility 
which  results  in  I.  Precipitation.  II.  [mmiscibility.  III.  Incom- 
plete solution.  IV.  Gelatinization.  V.  Cloudiness  due  to  the  sepa- 
ration of  volatile  oil  from  its  solution  in  aqueous  liquids. 

I.  Precipitation. — Under  this  head  will  be  considered  :  1.  The 
separation  of  a  precipitate  due  to  difference  in  menstrua.  2.  The 
separation  of  a  precipitate  due  to  difference  in  solvents. 

1.  The  separation  of  a  precipitate  due  to  difference  in  menstrua. — This 
is  a  very  frequent  form  of  physical  incompatibility.  Frequently  the 
dispenser  will  be  required,  in  compounding  prescriptions,  to  mis  two 
or  more  galenical  preparations  which  have  been  made  by  extracting 
drugs  with  alcoholic  menstrua,  but  the  strength  of  the  alcohol  has 
not  been  the  same  in  each.  In  most  instances  some  constituents  will 
be  precipitated,  owing  to  their  insolubility  in  the  alcoholic  liquid 
formed  by  the  mixture  of  the  combined  liquids.     The  precipitate  may 
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consist  of  active  substances,  and  its  character  must  determine  the 
course  taken  by  the  dispenser  in  attempting  to  correct  the  incompati- 
bility. Frequently  the  adding  of  small  amounts  of  glycerin  or  syrup 
will  prevent  precipitation  or  dissolve  a  precipitate  which  may  have 
formed  ;  or,  on  the  other  hand,  the  use  of  mucilage  of  acacia  or  some 
binding  agent  may  be  indicated  to  uniformly  suspend  the  separated 
matter. 

The  following  examples  may  serve  to  illustrate  this  form  : 

R     Tinct.  Cannabis  Ind. 

Tinct.  Aurantii  Amar.  aa  f  3"i 
Tinct.  Rhei  f  3  ii 
Misce 

In  this  case  it  will  be  most  satisfactory  to  use  some  acacia  to  make 
a  homogeneous  mixture,  because  the  resinous  matter  from  the  tincture 
of  cannabis  indica  is  active. 

R     Tinct.  Nuc.  Vomicae,  f  3"ss 
Inf.  Gentianae  Comp.  f  3  iiss 
Tinct.  Cinchonse  Comp.  f  3  iii 

In  this  case  the  precipitate  is  composed  of  inert  constituents,  mainly 
gummy  and  mucilaginous  substances,  which  may  be  filtered  out. 

2.  Separation  of  a  precipitate  due  to  difference  in  solvents. — This  form 
furnishes  constant  annoyance  to  the  pharmacist.  The  following  pre- 
scription affords  a  good  type  : 

R     Magnes.  Sulph.  3*i 
Tinct.  Zingib.  f  31 
Tinct.  Aurantii  Dulc.  f  3  i 
Aquae  Menth.  Pip.  f  5  ii 

Magnesium  sulphate  will  dissolve  in  peppermint  water,  and  if  the 
solution  be  poured  into  a  bottle  and  the  tinctures  then  added,  a  mass 
of  crystals  of  magnesium  sulphate  will  separate,  due  to  their  insolu- 
bility in  alcoholic  liquids.  The  prescription  is  really  unfit  for  ad- 
ministration. 

Mucilage  of  Acacia. — If  alcohol  or  alcoholic  solutions  be  added  to  this  mucilage, 
tbe  acacia,  being  insoluble,  will  be  precipitated.  Dilution  with  water,  of  either 
the  mucilage  or  the  alcohol,  will  prevent  precipitation. 

Alcohol. — Albumin,  acacia  (as  has  already  been  mentioned),  and  many  chemical 
Raits,  in  aqueous  solutions,  are  precipitated  by  the  addition  of  alcohol  or  alcoholic 
preparations,  owing  to  their  insolubility  in  hydro-alcoholic  solution. 

Water. — When  alcohol  has  been  used  as  the  solvent  for  many  substances,  such 
as  free  alkaloids,  glucosides,  neutral  or  bitter  principles,  salicylic  or  benzoic  acids, 
volatile  oils,  resins,  pleoreeins,  balsams,  or  camphors,  the  addition  of  water  or 
aqueooa  liquids  to  the  alcoholic  solutions  will  cause  complete  or  partial  separation 
of  the  dissolved  substances,  owing  to  their  insolubility  in  hydro-alcoholic  liquids  ; 
the  amount  of  separation  depending  upon  the  degree  of  dilution. 

II.  Immiscibility. — It  is  impossible  to  expect  physicians  to  always 
remember  the  physical  characters  of  all  solids  and  liquids  that  they 
desire  to  use  in  prescriptions,  and  the  pharmacist  is  repeatedly  called 
upon  to  harmonize  discordant  elements.  When  the  intention  of  the 
prescriber  can  be  fathomed,  or  when  he  can  be  consulted,  a  way  out 
of  the  difficulty  can  generally  be  devised.  \o  general  plan  can  be 
laid  down  to  meet  all  conditions.  Often  the  addition  of  a  little  alco- 
hol, glycerin,  or  water  will  suffice  ;  sometimes  a  binding  agent  like 
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acacia  must  be  used  ;  in  every  case  where  any  important  change  is 
necessary  the  physician  should  be  notified,  and  the  dose  altered  to 
suit  the  case.  The  following  metric  prescription  affords  an  illustra- 
tion  of  a  gross  fault : 

1£     Bromoformi  2 

Syrupi  20 

Aq.  Foeniculi  40 

In  this  case  sufficient  alcohol  should  be  used  to  replace  a  portion 
of  the  water,  or  a  better  plan  would  be  emu  1  si fi cation  with  mucilage 
of  tragacanth  and  a  little  oil  of  almond. 

III.  Incomplete  Solution. — Probably  no  form  of  incompatibility 
occurs  more  frequently  than  this,  and  the  problem  that  at  once  pre- 
sents itself  is,  shall  the  prescription  be  filtered,  some  addition  made, 
or  dispensed  with  a  "  shake  label"!  This  question  is  considered 
upon  page  1662,  under  the  paragraph,  "When  to  filter."  The  fol- 
lowing prescription  furnishes  a  good  example  : 

li     Ferri  Phosph.  ^iss 
Quininse  Sulph.  3  i 
Stryehninse  gr.  i 
Acid.  Phos.  Dil.  f.^iii 
Syr.  Aurantii  f  5  ii 
Spt.  Frumenti  q.  s.  ad  f  3  vi 

Official  ferric  phosphate,  while  soluble  in  aqueous  liquids,  cannot 
be  dissolved  in  alcohol,  and  whisky  usually  contains  sufficient  of  the 
latter  to  prevent  the  complete  solution  of  all  of  the  solid  ingredients  in 
this  prescription. 

IV.  Gelatinization. — This  form  of  incompatibility  is  not  rare,  and 
very  often  annoys  the  dispenser.  Mucilage  of  acacia  is  frequently 
used  to  obtund  the  taste  of  saline  substances,  but  when  used  in  com- 
bination with  a  number  of  solutions  it  forms  gelatinous  liquids.  It 
has  been  shown  that  gelatinization  sometimes  occurs  in  prescriptions 
containing  galenical  preparations,  due  to  the  presence  of  an  enzyme, 
as  in  the  case  of  tincture  of  kino  (see  page  483).  In  these  cases  the 
gelatinization  occurs  only  after  the  prescription  has  been  compounded 
several  days,  and  the  patient  may  return  the  prescription  with  the 
statement  that  the  liquid  cannot  be  poured  out  of  the  bottle.  The 
following  prescription  illustrates  the  action  of  sodium  borate  on 
mucilage  of  acacia  : 

R     Rodii  Brom.  3H 
Sodii  Boras,  jiii 
Muc.  Acacus  f  j;  ii 
Aq.  Cam  ph.  f  ft 
Aqua'  q.  s.  ft.  f  3  viii. 

Further  illustrations  are  appended. 

Acacia.— The  mucilage  is  gelatinized  by  the  solution  and  tincture  of  ferric  chlo- 
ride, solutions  of  ferric  Bulphate,  ferric  Bubsolphate,  and  iron  and  ammonium 
acetate,  if  they  arc  added  in  concentrated  form.  A  saturated  solution  of  sodium 
borate,  and  solution  of  lead  Bubacetate  likewise  produce  gelatinitation.  it  the 
mucilage  be  diluted  with  several  volumes  of  water  <>r  the  addition  of  small 
amounts  of  glycerin  or  syrap,  gelatiniaation  may  in  most  instances  be  prevented. 

V.  Cloudiness  due  to  the  separation  of  volatile  oil  from  its 
solution  in  aqueous  liquids. — Under  this  head  is  included  a  form  of 
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incompatibility  which  is  often  seen.  The  lack  of  transparency  in  liquid 
prescriptions  may  be  due  to  the  separation  of  very  slight  precipitates 
of  various  kinds.  These  are  considered  in  the  previous  pages,  but 
cloudiness  is  often  due  to  the  separation  of  a  volatile  oil  or  allied 
product  from  an  aromatic  or  medicated  water,  when  a  very  soluble 
salt  is  dissolved  in  such  waters  in  sufficient  quantity.  It  must  be  re- 
membered that  medicated  waters  are  intended  to  be  saturated  solu- 
tions of  oils  or  allied  products  in  water.  The  following  prescription 
illustrates  this  : 

R     Potassii  Brom.  ^iv 
Aq.  Menth.  Pip.  i%i 
M.  ft.  solutio 

There  would  be  no  objection  in  cases  of  this  kind  to  using  half  the 
quantity  of  the  medicated  water  and  diluting  it  with  an  equal  volume 
of  water,  as  it  is  very  difficult  to  u filter  out  the  cloudiness.'7 

INCOMPATIBILITY  IN  SOLIDS 

This  subject  has  not  been  considered  in  the  previous  editions  of 
this  work  under  a  separate  head,  but  inasmuch  as  there  are  many 
forms  of  incompatibility  in  solid  pharmaceutical  preparations  in 
which  the  problems  are  similar  to  those  occurring  in  liquids,  and  as 
the  chapters  on  solid  extemporaneous  preparations  immediately  follow 
this,  it  was  believed  that  the  subject  should  be  inserted  here. 

Incompatibility  will  be  considered  as  occurring  in  various  forms  in 
powders,  troches,  capsules,  pills,  suppositories,  cerates,  ointments, 
and  plasters. 

CHEMICAL   INCOMPATIBILITY   IN   SOLID   PREPARATIONS 

This  subject  will  be  treated  under  the  following  sub-divisions : 
I.  Chemical  decomposition  producing  insoluble  compounds.  II.  Evo- 
lution of  a  gas.  III.  Development  of  a  change  in  color.  IV.  Mixtures 
of  solids  apt  to  explode  during  trituration.  V.  Liberation  of  water 
of  crystallization  due  to  chemical  action. 

I.  Chemical  decomposition  producing  insoluble  compounds. — 
In  powders  this  form  rarely  causes  trouble  for  the  pharmacist. 
Owing  to  the  substances  being  in  a  dry  condition,  chemical  action  is 
limited.  In  troches  and  pills  there  may  be  cases  in  which  insoluble 
compounds  are  produced,  as  the  liquids  necessary  to  form  a  mass  may 
be  in  sufficient  quantity  to  facilitate  chemical  decomposition.  In 
suppositories,  cerates,  and  ointments,  the  production  of  insoluble 
compounds  due  to  chemical  action  is  often  in  evidence.  Judgment, 
skill,  and  experience  should  be  used  by  the  compounder  to  avert 
bad  results;  by  enveloping  separately  the  active  agents  in  a  small 
portion  of  the  fatty  vehicle  and  incorporating  this  with  the  rest  of 
the  ingredients,  good  results  may  be  attained. 

B     Ichthyolis,  ,^i 

Morph.  Bulpn.  ^r.  xii 

Ac  Tannic!  g  ii 

01.  Theobromatifl  Jin 

Fiat.  Hip|»>s.  No.  xxiv 

Tf  moulded  suppositories  are  made  there  is  danger,  in  healing  the 
mass,  of  throwing  out  an  insoluble  compound.     They  can,  however, 
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be  made  by  a  cold  process  by  hand,  by  rubbing  the  ichthyol  and 
tannic  acid  separately  with  a  portion  of  the  vehicle  and  mixing  this 
with  the  other  ingredients. 

II.  Evolution  of  a  Gas — In  preparing  powders  where  there  is  a 
liability  of  gas  being  evolved,  as  in  the  effervescent  powders,  care 
should  betaken  to  dry  the  ingredients  thoroughly  and  prevent  access 
of  moisture  by  using  waxed  paper  for  each  powder.  Ammonium 
salts  should  not  be  rubbed  with  alkaline  salts,  or  a  portion  of  am- 
monia gas  will  be  evolved.  In  preparing  capsules  or  pills,  liberation 
of  carbon  dioxide  may  be  illustrated  by  the  following  prescription  : 

R     Sodii  Bicarb. 

Hydrarg.  Chlor.  Mit.,  aa  gr.  v 
Ext.  Rham.  Pursh.  gr.  xv 

Aloes  l'ulv.  gr.  iv 
Ft.  pil.  No.  x 

The  acid  resins  in  the  extract  will  react  on  the  sodium  bicarbonate, 
and  cause  an  evolution  of  gas  with  subsequent  swelling  of  the  pills. 

In  suppositories,  an  illustration  is  afforded  in  the  preparation  of 
glycerin  suppositories.  If  the  mass  is  not  heated  gently  to  prevent 
the  escape  of  carbon  dioxide  produced  by  the  reaction  between  the 
stearic  acid  and  sodium  carbonate,  the  suppositories  will  be  opaque 
instead  of  translucent.  In  cerates  and  ointments  an  example  is  fur- 
nished by  citrine  ointment,  where,  if  the  ointment  is  cooled  before 
the  reaction  is  completed,  a  porous,  spongy  product  results. 

III.  Development  of  a  change  in  color. — Probably  the  most  fre- 
quent instance  of  this  form,  occurring  in  powders,  pills,  and  cap- 
sules, is  that  of  the  change  in  color  of  calomel  when  mixed  with  alka- 
line salts  and  other  bodies.  A  portion  of  the  calomel  is  reduced  to 
metallic  mercury,  which  causes  a  darkening.  In  ointments,  when 
potassium  iodide  is  prescribed  in  combination  with  acids  or  acid  salts, 
discoloration  is  due  to  the  partial  decomposition  of  the  potassium 
iodide  with  liberation  of  iodine.  Eancid  lard,  when  used  as  a  vehicle, 
will  often  cause  slight  decomposition  of  the  potassium  iodide  and  a 
change  in  color.  The  process  for  the  official  ointment  of  potassium 
iodide  guards  against  darkening  by  using  a  small  quantity  of  potas- 
sium carbonate.  Unprotected  steel  spatulas  should  not  be  used 
in  preparing  ointments  containing  tannic  acid,  owing  to  the  danger 
of  producing  a  darkening  in  color  in  the  product  due  to  the  formation 
of  the  inky  ferric  tannate.  Steel  spatulas  should  not  In-  used  with 
ointments  which  contain  acids  like  citrine  ointment  or  with  any  sub- 
stance which  acts  upon  iron,  like  iodine.  The  following  prescription 
shows  the  reducing  action  of  a  hypophosphite  upon  a  salt  of  bismuth 
with  the  production  of  a  yellow  color,  passing  to  brown  ami  then  to 
black,  the  reaction  occurring  in  the  presence  of  moisture,  which  Ls 
almost  always  present  in  the  hypophosphites  : 

R     Bisnmthi  Subnit.  ,~  i 
Potass.  Hypophoeph.  sea 
Pepsins,  .~i 
M.  fiat  chart.  No.  xii 

Yellow  Mercuric  Oxide.—  The  ointment  darkens  if  kept  for  some  time,  doe  to  re- 
duction tn  other  oxides  or  metallic  mercury.  Reducing  agents  robbed  with  it 
will  also  produce  this  effect. 
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Red  Mercuric  Oxide. — Its  incompatibilities  in  the  ointment  are  similiar  to  those 
of  the  yellow  oxide 

Potassium  hypophosphites  and  other  hypophosphites  when  rubbed  with  calomel 
cause  it  to  turn  dark  at  once  from  reduction  to  metallic  mercury.  Calomel  is  also 
said  to  be  reduced  in  the  presence  of  moisture  by  cocaine,  pilocarpine,  antipyrine 
(especially  in  the  presence  of  sugar) ,  cane  sugar,  and  milk  sugar.  It  has  been  sug- 
gested that  some  mercuric  chloride  is  formed. 

IV.  Mixtures  of  Solids  apt  to  explode  during  trituration. — Many- 
illustrations  can  be  given  of  this  kind  of  incompatibility.  The  tritu- 
ration of  substances,  which  readily  part  with  oxygen,  with  reducing 
agents  constitutes  the  most  frequent  cause  of  trouble,  and  serious 
accidents  have  occurred.  In  the  compounding  of  powders,  capsules, 
troches,  and  pills,  especial  watchfulness  is  necessary.  Illustrations 
are  appended  : 

R     Potass.  Chlor. 

Ac.  Tannici,  aa  ,^ii 
Ft.  chart.  No.  iv 

B     Sulph.  Prcecip.  3  i 
Argent.  Oxidi  gr.  xii 
Ft.  chart.  No.  xii 

R     Argent.  Nit.  gr.  xii 
Creosoti  gtt.  xxiv 
Ft.  pil.  No.  xxiv 

Explosion  can  sometimes  be  avoided  or  postponed  by  powdering 
each  ingredient  separately  and  mingling  carefully  the  powders  upon 
a  piece  of  paper,  but  the  dispenser,  by  this  method,  runs  even  a 
greater  risk  through  explosion  taking  place  at  the  house  of  the 
patient.     The  safe  plan  is  to  decline  to  compound  such  mixtures. 

The  following  illustrates  some  dangerous  combinations  : 

Chlorates. — When  triturated  or  heated  with  the  following  substances  may  cause 
an  explosion  :  sulphur,  tannic  acid,  sulphides,  sulphites,  cyanides,  hyposulphites, 
hypophosphites,  nitrites,  iodine,  phenol,  charcoal,  sugar,  honey,  glycerin,  and 
many  other  oxidizable  substances. 

Potassium  cyanide,  when  rubbed  with  potassium  nitrate  or  chlorate,  is  apt  to 
produce  a  violent  explosion. 

Potassium  nitrate  produces  readily  oxidizable  compounds,  which  may  explode, 
if  mixed  with  sulphur,  charcoal,  phosphorus,  sugar,  or  sulphides. 

Potassium  Permanganate. — When  triturated  with  readily  oxidizable  substances, 
as  sulphur,  the  hypophosphites,  charcoal,  sugar,  glycerin,  etc.,  is  apt  to  occasion  an 
explosion. 

Silver  nitrate,  with  many  organic  substances,  as  glucose,  aromatic  oils,  tartrate, 
creosote,  etc.,  is  oxidized,  being  changed  to  metallic  silver,  oftentimes  with  explo- 
sive violence. 

Silver  oxide  produces  an  explosive  mixture  with  many  substances,  as  sulphur, 
tannic  acid,  creosote,  and  many  organic  substances. 

V.  Liberation  of  water  of  crystallization  due  to  chemical  action. 

— The  development  of  moisture  during  the  preparation  of  powders, 

capsules,  and  pills,  due  to  the  liberation  of  water  of  crystallization  in 
one  or  more  of  the  ingredients,  is  often  an  annoying  form  of  incom- 
patibility.    The  following  prescription  is  given  as  an  illustration  : 

B     Lithii  Citrat.  gr.  xxx 
Sodii  Phosph.  ."  i 
Ft.  chart.  No.  x 

When  these  salts  are  reduced  to  powder,  a  port  ion  of  the  water  ot 
crystallization  in  the  sodium  phosphate  is  liberated,  lithium  phos- 
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phate  and   sodium  citrate  being  formed  as  a  result  of  the  partial 

decomposition. 

PHYSICAL    INCOMPATIBILITY   OCCURRINQ    IN    SOLIDS 

Physical  incompatibility  in  solid  preparations  may  be  defined  as 
the  condition  arising  from  the  admixture  of  medicinal  substances  in 
prescriptions,  which  makes  the  product  unlit  or  onsuited  for  adminis- 
tration in  the  form  prescribed  by  the  physician.     Much  annoyance  is 

often  experienced  by  the  pharmacist,  caused  by  the  ignorance  of  the 

physician  as  to  the  physical  properties  <>f  the  substances  prescribed. 
Since  the  introduction  of  the  flood  of  synthetics,  the  exploiters  of 
many  of  the  new  products,  recognizing  the  condition,  issue  descrip- 
tive circulars  or  pamphlets  explaining  the  best  methods  of  dispensing 
their  Mares.  Judgment,  skill,  knowledge,  and  experience  must  all 
be  brought  into  use  to  successfully  cope  \\  iih  these.  Jt  is  needless  to 
say  that  some  prescriptions  must  be  returned  to  the  physician  for 
modification,  but  the  fully  equipped  pharmacist  may  often  find  a 
means  of  overcoming  the  difficulties.  It  will  be  impossible  to  indi- 
cate here  more  than  the  most  frequent  forms.  They  will  be  consid- 
ered under  the  following  heads  :  I.  Development  of  excessive  moist- 
ure. II.  Combinations  resulting  in  products  of  a  consistence  unfitted 
for  dispensing  in  the  form  prescribed.  III.  Immiscibility.  IV.  Lack 
of  desired  adhesiveness. 

I.  Development  of  excessive  moisture. — This  form  is  very  an- 
noying when  powders  are  to  be  compounded,  especially  when  the 
amount  of  developed  moisture  is  so  great  as  to  make  nearly  liquid 
products,  as  in  the  combination  of  hydrated  chloral  and  camphor. 
When  the  powders  are  merely  damp  they  can  be  folded  in  waxed 
paper.  Sometimes  inert  absorbent  powders  may  be  incorporated  BO 
as  to  permit  the  dispensing  of  the  product.  It  is  better,  however, 
for  the  physician  to  avoid  complications  by  directing  the  offending 
ingredient  to  be  dispensed  separately.  The  liberation  of  water  of 
crystallization  has  been  considered  on  page  UNO.  In  making  pills 
and  capsules  the  development  of  excessive  moisture  can  usually  be 
offset  by  the  addition  of  a  "filler"  of  inert  absorbent  powder.  This 
can  also  be  done  occasionally  in  the  case  of  powders.     Illustration  : 

R     Phenacetin.  pr.  xv 
Gamphorse  gr.  v 

Phenyl.  Salicvl.  pr.  xv 
Ft.  chart.  No.  x 

Illustrations  of  combinations  to  be  avoided  : 

Acetanilid. — When  triturated  with  phenol,  reeorcinol,  or  thymol,  a  liquid  or 
wet  mass  is  produced  :  with  hydrated  chloral  only  dampness  occurs. 

Antipyrine,  triturated  with  crystals  of  phenol,  produces  a  liquid  which  is  odor- 
less and  is  known  as  phenopyrin  ;  when  robbed  with  hydrated  chloral,  they  form 
aliquid.  A  moist  mass  or  a  liquid  (depending  upon  conditions)  result.-  from  its 
trituration  with  sodium  salicylate.  A  liquid  results  from  its  trituration  with  the 
following:  acetanilide,  pyrogallol,  reeorcinol,  thymol,  or  ethyl  carbamate. 

Betanaphthol  produces  a  damp  powder  or  mass  or  a  liquid  when  triturated  with 

antipyrine,  camphor,  phenol,  exalgin,  menthol,  or  ethyl  carbamate. 

Camphor,  menthol,  retorc&nol,  and  phenyl  icuicylaU  (talol) ,  when  robbed  with 
each  other  in  about  equal  proportions,  or  when  mixed  with  aboul  equal  weights 
of  phenol. hydrated  chloral,  betanaphthol,  pyrogallol,  thymol,  or  ethyl  carbamate 
(urethane)  will  produce  a  soft  mass  or  liquid. 
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Diuretin  (sodio-theobromine  salicylate),  when  triturated  with  phenol  or  hy- 
drated chloral,  forms  a  liquid. 

Exalgin  (methyl  acetanilide)  produces  a  liquid  or  soft  mass  under  conditions 
similar  to  those  of  camphor. 

Phenacetin  (acetphenetidin) ,  when  triturated  with  phenol  or  hydrated  chloral, 
will  produce  a  liquid. 

Salicylic  acid  produces  a  damp  powder  or  a  liquid  when  rubbed  with  exalgin, 
lead  acetate,  sodium  phosphate,  or  ethyl  carbamate. 

Sulphonal,  when  triturated  with  hydrated  chloral,  produces  a  liquid. 

Trional,  when  triturated  with  hydrated  chloral  or  phenyl  salicylate,  produces 
a  liquid. 

II.  Combinations  resulting  in  products  of  a  consistence  unfitted 
for  dispensing  in  the  form  prescribed. — The  consistence  of  pills, 
capsule  masses,  cerates,  ointments,  suppositories,  or  plasters,  is  a 
very  important  physical  condition,  which,  if  not  duly  taken  into  ac- 
count, may  defeat  the  object  desired  by  the  physician.  It  is  neces- 
sary for  the  pharmacist  to  know,  as  soon  as  he  glances  at  the  pre- 
scription, whether  the  pill  or  capsule  ordered  contains  too  much 
liquid  to  permit  incorporation  so  that  it  can  be  made  into  a  pill  or 
capsule  ;  or  whether  a  cerate  or  an  ointment,  when  made  as  directed 
by  the  prescription,  will  be  too  hard  or  too  soft ;  or  whether  a  sup- 
pository will  be  too  soft  to  retain  its  form  or  too  hard  to  be  of  any 
use  whatever.  Lastly,  a  plaster  may  be  ordered  which  cannot  be 
made  to  adhere  to  the  skin  (see  illustrations  below). 

R     Ext.  Ergotae  gr.  xxx  R     Gallse  pulv.  %  ii 

01.  Erigeron.  gtt.  x  Opii.  pulv.  31 

Misce  ft.  pil.  No.  x  Cerati,  3  v 

Misce  ft.  unguent. 
Use  at  bedtime. 

R    Ung.  Stramonii  3  iv  R     Ext,  Opii  gr.  i 

Glycerit.  Ac.  Tannici  3  ii  Phenolis  gr.  xxiv 

Misce  ft.  unguent.  Salolis  £sb 

01.  Theobrom.  %  i" 
Ft.  suppos.  No.  xii 

The  pills  can  be  made  by  using  sufficient  powdered  althea  to  absorb 
the  excess  of  liquid.  The  first  ointment  is  fitted  for  a  pile  ointment 
after  being  softened  by  using  a  small  quantity  of  oil  of  sweet  almond  ; 
the  second  ointment  will  be  too  soft,  and  the  physician  should  direct 
the  glycerite  to  be  replaced  by  tannic  acid  and  a  little  glycerin  ;  the 
suppository  will  be  too  soft  to  handle  conveniently. 

III.  Immiscibility. — This  form  of  incompatibility  is  frequently 
found,  and  considerable  difficulty  will  be  encountered  in  successfully 
dealing  with  it.  Oil  and  water  can  be  compelled  to  associate 
together  through  emulsification,  and  in  making  masses,  supposi- 
tories, cerates,  and  ointments  it  is  possible  to  incorporate  consider- 
able water;  but  prescriptions  are  sometimes  presented  which  defy 
combination  unless  recourse  is  had  to  undesirable  expedients. 

R     Ferri  Oitrat.  3  i 
Quin.  Sulph.  £r.  xii 
01.  Carui  gtt  \\\. 
Misce  ft.  pil.  N<>.  xii 

R    Liq.  Plumb,  subacet.  ^i 
Petrolati  S  iii 

Misce  ft.  unguentum 
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In  this  pill,  which  is  large,  if  sufficient  "filler''  is  added,  they 
become  boluses,  and  it  the  ointment  is  compounded  afl  directed,  the 
liquid  may  be  combined  to  pass  the  final  inspection  of  the  pharma- 
cist only  to  be  returned  by  the  patient,  lor  upon  standing  the  liquids 
will  separate 

IV.  Lack  of  desired  adhesiveness. — This  kind  of  incompati- 
bility is  not  so  common  as  many  of  the  previous  forms.  In  pills  and 
capsule  masses,  a  little  mucilage  of  acacia  or  other  binding  agenl  may 
be  used.  In  suppositories,  to  prevent  crumbling,  a  little  bland  of 
fixed  oil  may  be  employed.  Whenever  additions  arc  made,  the  rule 
must  be  remembered  :  nothing  should  be  need  except  inerl  substances, 
for  the  operator  must  not  interfere  with  the  obvious  intention  of  the 
prescriber. 

THERAPEUTICAL   INCOMPATIBILITY 

Therapeutical   incompatibility  may  be   defined  as  the  conditio]] 

arising  from  the  combination  of  remedies  which  are  mutually  opposed 
to  one  another  in  therapeutical  effect.  This  form  of  incompatibility 
does  not  often  require  the  aid  of  the  pharmacist.  It  results  from  an 
injudicious  combination  of  remedial  agents,  and  the  correction  of  the 
fault  lies  solely  within  the  province  of  the  physician. 

But  some  knowledge  of  therapeutics  is  necessary  for  the  pharma- 
cist, if  he  is  required  to  recognize  when  he  is  combining  agents 
which  are  antagonistic.  It  does  not  follow,  of  course,  that  the  phj 
sician  does  not  know  that  he  is  prescribing  substances  which  are  the- 
oretically incompatible.  For  these  reasons  the  pharmacist  should  be- 
very  careful  in  diagnosing  a  case  of  therapeutical  incompatibility. 
An  illustration  of  the  combination  of  therapeutic  antagonists  is  given 
below  : 

R     Atropine  Sulph.  gr.  £ 
Morphinte  Sulph.  gr.  ii 
Aquse  Desk  txu 
Misce  ft.  sofutio 
Sig. — For  hypodermic  use. 

This  prescription  is  frequently  ordered  with  excellent  results. 
The  following  list  is  appended,  with  the  view  of  offering  sugges- 
tions of  what  should  be  avoided  : 

Afoes. — Its  cathartic  principle,  emodin,  is  decomposed  and  rendered  inert  by 
the  action  of  alkalies  in  excess. 

Pepsin  is  rendered  inactive  by  alkaline  substances  ;  its  action  is  retarded  in  the 
presence  of  strong  alcohol. 

Pancreatin. — Acids  destroy  the  activity  of  this  enzymatic  body. 
Spirit  "/  nitroglycerin  is  decomposed  in  the  presence  of  alkalies  and  carboi 
forming  tflyccriii  and  nitrates. 

INCOMPATIBILITIES  OF  THE  MORE  IMPORTANT  NEWER 
REMEDIES 

Acelozonc. — It  hydrolyzcs  slowly  when  in  aqueous  solution,  liberating  oxypon. 
Its  use  depends  upon  this  reaction  and  it  is  usually  dispensed  in  1  to  1000 solution. 
When  heated  or  actively  triturated,  it  decomposes, 

Acetphenctidin. — When  mixed  with  hydmted  chloral,  it  liquefies.  Strong  acids 
or  alkalies  decompose  it.     It  produces  a  yellow  color  with  spirit  of  nitrous  ether. 

Adrenalin  (Epinephrine,  Suprarenalin,  Adnephrin^  Supraeapfuhn). — It  is  read- 
ily oxidized,  becoming  inert  and  of  a  pink  to  red  jcolor.  It  quickly  reduces  gold, 
Bilver,  and  mercuric  salts.  It  is  precipitated  from  acid  solution  by  alkali  hydroxides 
or  carbonates.    Iodine  produces  a  pink  color. 
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Alumnol. — It  is  reduced  by  contact  with  air  and  darkened.  It  is  incompatible 
with  salts  of  silver  or  other  reducible  salts. 

Anesthtsin. — It  is  decomposed  by  prolonged  heating  with  water.  Alkalies  and 
their  carbonates  decompose  it. 

Aspirin  (Acetylsalicylic  Add). — It  is  decomposed  by  water  and  by  alkalies,  pro- 
ducing acetic  and  salicylic  acids  or  their  salts.  Lime  water  causes  a  precipitate 
of  calcium  acetylsalicylate.  Solutions  of  the  alkaline  acetates  and  citrates  dis- 
solve but  slowly  decompose  it.  When  in  solution  with  salts  of  quinine,  it  has 
been  known  to  develop  the  poisonous  quinotoxine  or  quinicine.  This  occurs  quickly 
if  the  solutions  are  heated,  therefore  such  mixtures  must  not  be  sterilized.  The 
salts  of  organic  acids  (acetates,  citrates,  and  salicylates)  generally  produce  this 
poisonous  product  when  mixed  with  quinine.  Mineral  acids  prevent  or  retard 
its  formation. 

Benzosol. — Alkalies  decompose  it  into  guaiacol  and  benzoic  acid. 

Beta-eucaine  Hydrochloride. — Its  aqueous  solution  is  precipitated  by  alkaline 
hydroxides  or  carbonates.  Mercuric  chloride  precipitates  it  from  aqueous  solu- 
tion. 

Beta-eucaine  Lactate. — Incompatible  with  alkalies  and  their  carbonates  and 
with  most  of  the  alkaloidal  reagents. 

Betanaphthol  Benzoate. — It  is  incompatible  with  antipyrine,  camphor,  phenol, 
menthol,  ferric  chloride,  and  ethyl  carbamate. 

Bismuth  I odosubgallate  (Airol). — It  is  incompatible  with  water,  liberating  io- 
dine, and  with  mercurous  chloride.  It  is  decomposed  by  alkalies  and  acids.  Moist 
air  decomposes  it,  but  it  may  be  kept  in  glycerin,  containing  a  little  water,  without 
decomposition. 

Bismuth  Tribromphenol. — It  is  decomposed  by  alkalies,  forming  a  bromide  of 
the  alkali.    It  may  be  heated  to  120°  C.  (248°  F.)  without  decomposition. 

Calcium  Betanaphiholsulphonate  (Asaprol). — Light  and  air  darken  it  and  ren- 
der it  less  soluble.  Ferric  chloride  produces  a  blue  color.  It  has  the  usual  incom- 
patibilities of  calcium  salts.    It  is  decomposed  and  precipitated  by  mineral  acids. 

Chloralformamide  (Chloralamide). — When  mixed  with  antipyrine  or  menthol,  it 
liquefies.  Water  or  alkalies  decompose  it  into  hydrated  chloral  and  formamide. 
It  reduces  silver  nitrate. 

Chloretone  {Acetone-chloroform) . — Weak  acids  or  alkalies  decompose  it.  It  lique- 
fies when  triturated  with  an  equal  weight  of  phenol,  menthol,  antipyrine,  euphorin 
or  exalgin. 

Colloidal  Calomel  (Calomelol). — It  is  precipitated  from  its  aqueous  suspension 
by  acids. 

Colloidal  Mercury  (Hyrgol). — It  is  decomposed  by  acids,  hydroxides,  and  the 
salts  of  many  metals.  It  does  not  precipitate  albumin.  It  reduces  mercuric 
chloride. 

Colloidal  Silver  (Collargol,  Cargentos). — Continued  boiling  causes  precipitation. 
It  is  not  precipitated  by  alkalies.  Saturated  solutions  of  sodium  chloride  usually 
act  as  a  precipitant,  but  not  for  Cargentos,  which  is  said  to  contain  some  casein. 
They  should  not  be  exposed  to  light  or  air  longer  than  necessary,  as  they  have  the 
usual  characteristics  of  silver  salts. 

Creosote  Carbonate  (Cresolal). — It  is  decomposed  by  alkaline  hydroxides. 

Diacetylmorphine  Hydrochloride  (Heroin  Hydrochloride). — It  is  precipitated  by 
the  usual  alkaloidal  reagents.  It  is  decomposed  by  acids  or  alkalies  to  form  mor- 
phine. 

Epicarin.  (Belanaphtholhydroxytoluic  Acid). — Exposure  to  air  colors  it  red.  Al- 
kaline hydroxides  and  carbonates  combine  with  it,  forming,  in  most  eases,  insolu- 
ble salts. 

Ethyl  Carbamate  (Urethane). — Strong  alkali  liberates  ammonia.  With  iodine 
and  an  alkaline  hydroxide  or  carbonate  it  yields  iodoform. 

Ethylene  Diamine. — It  is  strongly  alkaline  and  has  the  same  general  incompati- 
bilities as  sodium  hydroxide,   deeoniposing  many   metallic  and   alkaloidal   salts. 

Ethylmorphine  lliidmrhlnride  (Dinnin). — It  is  precipitated  by  the  usual  alkaloi- 
dal  reagents   and   by  strong  alkalies  and   carbonates. 

Euquinine  (Quinine  Etfti/l-carbonnle). — Its  special  values  depend  upon  its  being 
tasteless,  but  acids  decompose  it  and  develop  a  bitter  taste. 

Evrophen.—li  is  incompatible  with  starch,  the  metallic  oxides,  mercuric  salts, 
and  the  alkaline  hydroxides  and  carbonates.  It  should  not  be  exposed  to  light, 
heat  or  damp  air. 


INCOMPATIBILITY  1697 

Ferropyrine. — It  is  decomposed  by  alkaline  hydroxides,  carbonates,  and  bicar- 
bonates. 

Gallogen  (Ellagic  Acid). — It  shows  the  general  incompatibilities  of  the  tannins 
with  iron  salts  and  gelatin  and  is  decomposed  by  alkalies. 

Guaiamar  {Glyceryl  Guaiacolate). — It  is  decomposed  by  alkaline  hydro  xid< 
carbonates  and  by  strong  acids. 

Hedonal. — It  is  decomposed  by  alkaline  hydroxides,  carbonates,  and  bicarbon- 
ates,  forming  methylpropylcarbinol,  ammonia,  and  carbon  dioxide. 

Hexamethylenamine  (Urotropin,  Formin). — Mercuric  chloride  or  tannic  acid  pre- 
cipitates it  from  an  aqueous  solution.  It  is  decomposed  by  hot  water.  Sodium 
salicylate,  phosphate,  or  benzoate  do  not  precipitate  it  from  solution.  It  lique- 
fies when  rubbed  with  lithium  carbonate  or  benzoate,  sodium  or  phenyl  salicylate, 
sodium  benzoate  or  antipyrine.  It  liberates  acetic  acid  from  aspirin,  followed  by 
formaldehyde. 

Holocaine  Hydrochloride. — It  is  precipitated  from  solution  by  most  of  the  alka- 
loidal  reagents.  The  alkaline  hydroxides  or  carbonates  precipitate  it  from  aqueous 
solution. 

Ichthargan  (Silver  Ichthyol). — It  is  precipitated  by  soluble  chlorides.  It  should 
not  be  exposed  to  light. 

Ichthyol. — It  is  incompatible  with  acid  and  alkaline  solutions,  also  with  solu- 
tions of  the  carbonates  and  iodides,  and  with  mercuric  chloride  and  most  alkaloi- 
dal  salts. 

Iodo-casein. — It  is  decomposed  by  alkalies. 

Iodophenacetin  (Iodophinin). — It  is  decomposed  by  water,  iodine  being  liberated. 
Any  substance  having  a  strong  affinity  for  iodine,  such  as  the  alkalies,  will  decom- 
pose it. 

Lennigallol  (Pyrogallol  Triacetate). — It  is  incompatible  with  alkalies,  strong  acids 
and  oxidizing  agents. 

Lycetol  (Dimethyl- piperazine  Tartrate). — It  is  incompatible  with  alkalies  which 
liberate  the  insoluble  base. 

Lysidin  (Ethylcne-ethenylamidine). — Its  incompatibilities  are  similar  to  ethyl- 
enediamine. 

Mercuric  Salicylate. — Sodium  hydroxide  or  sodium  carbonate  decompose  it.  It 
is  rendered  soluble  by  chlorides,  bromides,  iodides,  and  sodium  salicylate. 

Neosalvarsan. — It  is  quickly  decomposed  when  in  contact  with  the  air,  producing 
dangerously  poisonous  compounds.    Mineral  acids  decompose  it. 

Orthoform,  New. — It  is  decomposed  by  heating  with  water.  Ferric  chloride 
produces  a  violet  to  black  color.  It  is  dissolved  but  decomposed  by  solutions  of 
the  alkaline  hydroxides  and  carbonates.  It  reduces  silver  nitrate  and  other  oxi- 
dizable  salts. 

Pancreatic  Ferments  (Diazyme  Essence  and  Glycerole,  Holadin,  Penase,  Pankreon, 
Trypsin,  etc.). — They  are  all  incompatible  with  strong  alcohol,  acids,  and  alkalies. 
They  readily  lose  their  activity  when  in  dilute  solution. 

Peroxides  (Dioxides). — The  metallic  peroxides  liberate  oxygen  when  in  aqueous. 
solution.  Acids  liberate  hydrogen  dioxide.  They  readily  oxidize  organic  sub- 
stances or  salts  which  are  readily  reduced. 

Phenocoll  Hydrochloride. — It  is  decomposed  by  the  soluble  hydroxides  or  car- 
bonates, precipitating  the  base.  It  is  precipitated  by  most  alkaloidal  reagents. 
It  reduces  gold  or  silver  salts. 

Phenocoll  Salicylate  (Salocoll). — It  has  the  usual  incompatibilities  of  the  salicyl- 
ates.    It  liquefies  when  triturated  with  hydrated  chloral. 

Piperazine. — Being  strongly  alkaline,  it  is  incompatible  with  acetanilid,  acet- 
phenetidin,  most  alkaloidal  salts,  nitrites,  metallic  salts  generally,  and  with  pic- 
ric and  tannic  acids.  It  reduces  silver  nitrate  and  other  readily  o\idi/able  salts. 
It  produces  a  liquid  or  soft  mass  when  triturated  with  hydrated  chloral,  acetani- 
lid, phenol,  acefphenetidin,  and  antipyrine. 

Pi/ramidon  (DimethylaminoanUpyrine). — Its  incompatibilities  are  similar  to 
those  of  antipyrine;  oxidizing  solutions  and  acacia  produce  colored  solutions 

Quinine  and  Urea  Hydrochloride. — It  is  decomposed  by  the  soluble  alkaline 
hydroxides,  alkaloidal  quinine  being  precipitated. 

Saliformin  (flexamethi/Idinnrnr  Salicylate). — It  is  decomposed  by  alkaline  hy- 
droxides, carbonates,  and  by  strong  acids.  It  shows  the  general  incompatibilities 
of  the  salicylates. 

Snlipi/rine  (Antipyrine  Salicylate). — It  is  incompatible  with  acids,  alkalies,  and 
tannins. 
107 
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Salophen. — The  alkaline  hydroxides  decompose  it. 

Saloquinine  {Quinine  Salicylic  Ester). — It  is  precipitated  from  acid  solution  by 
most  alkaloidal  reagents.  Ferric  chloride  colors  its  alcoholic  solution  reddish- 
violet. 

Sulrarsan  {"606"). — It  is  quickly  decomposed  in  the  air,  producing  arsenic  com- 
pounds which  are  much  more  poisonous.    Alkaline  hydroxides  or  carbonates  pre- 
cipitate the  base  from  an  acid  solution.    It  is  not  decomposed  by  acids. 
Sidonal  {Piperazine  Quinate) . — It  shows  the  general  incompatibilities  of  alkaloids. 

Silver  Casein  {Argonin). — Its  aqueous  solution  is  precipitated  by  acids,  but  it 
is  soluble  in  the  presence  of  alkalies  and  sodium  chloride.  It  is  not  affected  by 
the  usual  silver  reagents.  It  is  precipitated  by  lead  acetate,  mercuric  chloride, 
ferric  chloride,  zinc  sulphate,  phenol,  alum,  and  tannic  acid. 

Silver  Protein  {Protargol). — It  is  precipitated  by  most  metallic  salts,  also  by 
picric  acid.  It  is  decomposed  by  light  and  air  and  should  be  protected.  Cocaine 
hydrochloride  causes  a  precipitate  which  may  be  prevented  by  the  addition  of 
boric  acid. 

Silrer  Vitellin  {Argyrol). — It  yields  a  slight  precipitate  of  silver  chloride  with 
sodium  chloride  or  hydrochloric  acid.  It  is  incompatible  with  acids,  most  of  the 
neutral  or  acid  salts,  and  with  alcohol,  forming  a  precipitate.  Mercuric  chlor- 
ide and  ferric  chloride  decolorize  it  and  produce  a  white  precipitate.  It  is  not 
precipitated  by  albumin  or  alkalies. 

Theobromine  Sodio-salicylate  {Diuretin). — It  is  decomposed  by  acids,  when  in 
solution,  theobromine  and  salicylic  acid  both  being  precipitated.  It  reduces  salts 
of  silver  and  mercury.  Being  alkaline,  it  shows  the  general  incompatibilities  of 
alkalies,  also  of  theobromine  and  of  salicylates. 

Stovaine. — It  is  precipitated  by  the  usual  alkaloidal  reagents.  Even  weak  alkali 
decomposes  it.     Heat,  even  a  boiling  temperature,  does  not  decompose  it. 

Styracol  {Guaiacol  Cinnamate). — It  is  decomposed  by  alkaline  hydroxides. 

Sublamine  {Mercuric  Sulphate,  Ethylenediamine) . — It  should  not  be  exposed  to 
the  air.     It  is  incompatible  with  sodium  chloride. 

Sulphonethylmethane  {Trional). — It  forms  a  soft  mass  when  triturated  with 
thymol,  urethane,  phenyl  salicylate,  and  hydrated  chloral. 

Snlphonmethane  {Sulphonal). — It  is  very  stable,  not  being  decomposed  by  acids, 
alkalies,  or  oxidizing  agents.    Rubbed  with  hydrated  chloral,  it  liquefies. 

Tannalbin  {Albumin  T annate). — It  is  decomposed  by  alkalies. 

Tannigen  {Diacetyl  Tannin). — It  is  decomposed  by  alkalies  and  salts  of  iron. 
It  should  not  be  exposed  to  heat  or  moisture. 

Tannopin. — It  is  decomposed  by  alkalies. 

Theobromine  Sodio-acetate. — It  is  decomposed  by  most  of  the  alkaloidal  reagents, 
and  by  carbonated  beverages,  acids,  and  saccharine  and  mucilaginous  liquids. 

Thigenol  {Sodium  Sulpho-oleate) . — It  is  incompatible  with  mineral  acids  and 
also  with  acetic  acid. 

Tropacocaine  Hydrochloride. — It  shows  the  general  incompatibilities  of  alkaloids. 

Validol  {Methyl  Valerate). — It  is  decomposed  by  alkalies. 

Veronal  {Diethyl-barbituric  Acid). — When  heated  with  sodium  carbonate,  am- 
monia is  liberated.     It  darkens  calomel  when  triturated  with  it. 


QUESTIONS  ON  INCOMPATIBILITY 

What  four  conditions  may  produce  incompatibility  in  pharmaceutical  mixtures? 

(See  page  1675.) 
Into  what  three  classes  may  incompatibility  be  conveniently  divided? 
What  is  meant  by  chemical  imcompatibility? 
Precipitation — Give  an   illustration  showing  an  intentional  production  of  a  pre- 

cipitate.    How  should  such  a  prescription  bo  dispensed? 
Give  aD  illustration   in  which  a  precipitate  is  not  desired.     How  should  such  a 

proscription  be  dispensed? 
Give  :m  illustration  of  a  precipitate  resulting  from  the  mixing  of  salts  which,  of 

themselves,  are  soluble  but  form  an  insoluble  salt. 
Mention  ;1  Dumber  of  substances  which  will  produce  such  precipitates. 
Illustrate  the  production  of  an  insoluble  precipitate  through  the  reduction  of  a 

suit. 

I  nder  what  circumstances  will  an  insoluble  hydroxide  be  formed  in  a  prescription? 


QUESTIONS  If..  !i 

Enumerate  the  conditions  which  will  cause  the  precipitation  of  alkaloids, 
stances. 

Give  an  illustration  of  the  precipitation  of  a  weak,  insoluble  acid. 

Liberation  of  a  gas — Under  what  conditions  is  the  evolution  ol  a  gas,  in  a  prescrip- 
tion, desirable? 

What  is  the  possible  danger  when  a  gas  is  liberated  in  a  tightly  stoppered  bottle? 

Give  an  illustration  of  a  prescription  in  which  carbon-dioxide  is  liberated  un. 
tionally. 

To  what  is  the  liberation  of  carbon-dioxide  due  in  a  mixture  containing  phenol, 
sodium  bicarbonate,  sodium  borate,  glycerin  and  water? 

Under  what  conditions  may  ammonia  gas  be  liberated? 

Give  an  illustration  of  an  explosion  due  to  a  reducing  agent. 

How  do  strong  acids  act  upon  alcoholic  liquids? 

What  is  the  result  at  times  when  tannin-like  substances  are  mixed  with  spirit  of 
nitrous  ether? 

What  substances,  when  decomposed,  liberate  disagreeable  odors? 

What  substances  will  decompose  solution  of  hydrogen  dioxide,  liberating  oxygen? 

Change  in  color — Give  an  illustration  of  decolorization  which  indicates  that  the 
preparation  no  longer  possesses  its  original  medicinal  value. 

Cite  an  instance  in  which  a  colorless  compound  is  formed,  of  value  equal  to  the 
original  colored  substance. 

To  what  cause  may  the  production  of  an  inky  color  usually  be  attribute  d ? 

Give  illustrations  of  some  surprising  changes  in  color  caused  by  acids  or  alkalies 
acting  upon  organic  substances. 

Mention  some  of  the  color  changes  which  may  result  with  combinations  of  the 
following  synthetics:  Acetanilid -.;  antipyrine;  resorcinol;  phenyl  salicylate. 

Mention  other  changes  in  color  resulting  from  chemical  action.  • 

Production  of  heat — Enumerate  instances  in  which  this  phenomenon  □  ay  occur. 

Immiscible  liquids  formed  by  chemical  reaction — Cite  instances  illustrating  this 
incompatibility.    What  is  meant  by  physical  incompatibility? 

In  instances  where  the  active  constituents  separate  how  may  the  skill  of  the  dis- 
penser overcome  the  difficulty?    Mention  specific  cases. 

If  the  separated  matter  is  proven  to  be  inert  what  should  be  the  remedy? 

Give  illustrations  of  the  separation  of  a  precipitate  due  to  a  difference  in  u.c  i;strua. 

Of  a  precipitate  due  to  a  difference  in  solvents. 

When  substances,  prescribed  together,  are  immiscible,  what  general  rules  should 
govern  the  dispenser? 

When  substances  are  not  completely  soluble  what  shall  determine  his  course? 

Give  instances  in  which  gelatinization  may  occur. 

Under  what  circumstances  may  volatile  oils  separate  from  solution'1 

Incompatibility  in  solid  preparations — Enumerate  instances  in  which  a  chemical 
change  produces  an  insoluble  substance. 

What  combinations  of  solid  substances  will  produce  the  evolution  of  a  gas? 

Mention  changes  of  color  which  may  occur  in  various  solid  preparations,  as  pow- 
ders, ointments  and  capsuls. 

Enumerate  substances  which  may  cause  explosions  when  rubbed  with  reducing 
agents. 

Under  what  conditions  do  powders  sometimes  become  moist  or  turn  to  a  liquid, 
due  to  chemical  action? 

When  may  this  same  result  be  due  to  a  physical  change  simply? 

Mention  a  number  of  substances  which  liquefy  when  nibbed  together. 

How  may  such  difficulties  be  remedied? 

If  the  resulting  combination,  as  prescribed,  is  unfitted  in  consistence  for  dispens- 
ing, what  rule  should  the  compounder  follow" 

Mention  substances,  prescribed  for  dispensing  in  the  form  of  solids,  which  are 
immiscible. 

What  may  sometimes  remedy  this  difficulty? 

What  is  meant  by  therapeutical  incompatibility0    Give  examples. 

Enumerate  some  of  the  more  important  incompatibilities  experienced   with  the 
"newer  remedies." 


CHAPTER   LXVII 

SOLID  EXTEMPORANEOUS  PREPARATIONS 

Powders,  Cachets,  Troches,  Pills,  and  Suppositories 

Pulveres     Powders 

Powders  often  furnish  a  convenient  and  agreeable  mode  of  admin- 
istering medicines  which  are  not  bitter,  nauseous,  or  otherwise  offen- 
sive to  the  taste,  are  not  corrosive,  nor  deliquescent,  nor  given  in 
large  doses.  Pulverization  facilitates  the  solution  or  the  extraction 
of  the  soluble  principles  of  a  substance  by  extending  the  surface  ex- 
posed to  the  action  of  the  solvent.  (See  Comminution,  page  189.) 
With  the  view  of  establishing  a  standard  and  encouraging  uniform 
practice  in  prescribing  certain  forms  of  powders  which  have  become 
well  known,  a  limited  number  of  compound  powders  have  been  ad- 
mitted to  the  Pharmacopoeia.  The  following  tables  give  in  a  con- 
densed form  the  processes  for  official  and  some  unofficial  powders, 
and  immediately  after  these  will  be  found  the  working  formulas. 


Pulvia  Aromaticus 


Cretse  Compositus 

Effervescens 
Compositus 


Glycyrrhizse 
Compositua 


Ipecacuanhse 

et  Opii 
Jalapa?  Compositua 

Kbei  Compositus 


U.  S.  P.  Powders 

Made  by  triturating  15  Gm.  each  of  Cardamom  Seed  (freed  from  the  peri- 
carps) and  Myristiea,  in  coarse  powder,  with  a  portion  of  the  35  Gm. 
of  Saigon  Cinnamon,  until  the  whole  is  finely  powdered,  then  add- 
ing the  remainder  of  the  Saigon  Cinnamon  and  35  Gm.  of  powdered 
Jamaica  Ginger  and  thoroughly  mixing 

Made  by  intimately  mixing  30  Gm.  of  Prepared  Chalk,  20  Gm.  of  pow- 
dered Acacia,  and  50  Gm.  of  powdered  Sugar 

Made  by  intimately  mixing  30  Gm.  ol  Sodium  Bicarbonate  and  90  Gm. 
of  Potassium  and  Sodium  Tartrate,  dividing  the  mixture  into  12 
equal  parts  and  wrapping  each  part  in  a  separate  blue  paper,  then 
dividing  26  Gm.  of  Tartaric  Acid  into  12  equal  parts  and  wrapping 
each  in  a  separate  white  paper.  All  powders  should  be  dry  ana 
finely  powdered 

Made  by  thoroughly  triturating  4  Gm.  of  Oil  of  Fennel  with  250  Gm. 
of  powdered  Sugar,  then  adding  250  Gm.  more  of  the  Sugar,  ISO  Gm. 
of  powdered  Senna,  236  Gm.  of  powdered  Glycyrrhiza,  and  80  Gm. 
of  Washed  Sulphur,  and  mixing  the  whole  intimately 

Made  by  finely  powdering  and  intimately  mixing  10  Gm.  of  Ipecac, 
10  Gm.  of  Powdered  Opium,  and  80  Gm.  ol  Sugar  of  Milk 

Made  by  thoroughly  mixing  35  Gm.  of  powdered  Jalap  and  65  Gm.  of 
powdered  Potassium  Bitartrate 

Made  by  thoroughly  mixing  25  Gm.  of  powdered  Rhubarb,  65  Gm.  of 
Magnesium  Oxide,  and  10  Gm.  of  powdered  Jamaica  Ginger 


Pulvis  Acctanilidi 

(  '.mpositus 
Aloes  et  Cancllso 

Antimonialis 

AntisepticuB 


Aromntirui 
Rubefaejens 


N.  F.  Powders 

Made  by  powdering  and  thoroughly  mixing  70  Gm.  of  Acetanilid,  10 
Gm.  "f  Caffeine,  and  20  Gm,  of  Sodium  Bicarbonate 

Made  by  intimately  mixing  80  Gm.  of  Aloes  and  20  Gm.  of  Canella  in 
fine  powder 

Made  by  intimately  mixing  33  Gm,  of  Antimony  Oxide  and  67  Gm.  of 
Precipitated  <  Calcium  Phosphate 

Made  by  triturating  ">  Gm.  Salicylic  Aeid  and  125  Gm.  <>f  Zinc  Sulphate 

together  until  a  One  powder  results,  add  l  Gm.  each  ol  Phenol, 
MenthoL  Buoalyptol  and  Thymol, previously  liquened  by  trituration, 
then  add  the  Boric  Aeid  in  successive  portions,  continuing  the  tritu- 
ration until  a  uniform  powder  results.  Finally  pass  the  powder 
t hrougb  s  No  B0  sieve 
Made  by  mixing  thoroughly  80Gm,  each  of  powdered  Clove  and  powdered 
Saigon  Cinnamon  and  l'ii  Qm.  each  of  Jamaica  (linger  and  powdered 
Capsicum.     The  product  should  be  kept  in  a  tightly  closed  container 
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Pulvi9  Cretffl 
Aroma  ticus 

Cretse  et  Opii 
Aromaticus 
Gambir  Compositus 


Hydrargyri  Chloridi 
Mi  tis  et  Jalaps 

Kino  et  Opii 
Compositus 

Myrica  Compositus 


Pancreatini 

Compositus 
Rhei  et  Magnesia 
Anisatus 

Talci  Compositus 


N.  F.  Powders — Continued 

Made  by  mixing  8  Gm.  of  Saigon  Cinnamon,  6  Gm.  of  Myristira,  3  Gm. 

of  Clove,  2  Gm.  of  Cardainon  Bead,  -'•">  Gm.  of  Prepared  Chalk 

56  Gm.  of  Sugar  and  reducing  them  to  a  fine  powder 
Made  by  intimately  mixing  !)7.o  Gm.  of  Aromatic  Chalk  Powder  and 

2.5  Gm.  of  powdered  Opium 
Made  by  mixing  40  Gm.  of  Gambir.  20  Gm.  each  of  Kino  and  Krameria 

and    10  Gm.   each  of    Saigon    Cinnamon  and    Myriaiiea  all  in   hne 

powder  and  passing  through  a  fine  sieve 
Made  by  intimately  mixing  34  Gm.  of  Mild  Mercurous  Chloride  and 

0*3  Gm.  of  Jalap 
Blade  by  mixing  75  Gm.  of  Kino,  5  Gm.  of  powdered  Opium,  and  20  Gm. 

of  Saigon  Cinnamon  and  passing  through  a  fine  sieve 
Made  by  reducing  60  Gm.  of  Bayberry  Bark,  30  Gm.  of  Jamaica  ( .. 

and  5  Gm.  each  of  Capsicum  and  Clove  to  a  moderately  fine  pi 

and  mixing  them 
Made  by  mixing  20  Gm.  of  Pancreatin  and  SO  Gm.  of  Sodium  Bicarbon- 
ate With  trituration 
Made  by  mixing  '■'•'>  Gm.  of  Rhubarb,  65  Gm.  of  Heavy   Magnesium 

Oxide  and  adding  8  mils  of  Anethol,  previously  dissolved  in  10  mils 

of  alcohol,  and  triturating  until  a  uniform  mixture  results 
Made  by  miring  30  Gm.  Ol  Salicylic  Acid  and   100  Gm.  of  Hon 

and  adding  S70  Gm.  of  Talc  in  successive  portions,  mixing  thoroughly 

by  trituration 

Unofficial  Powders 


Name 


Ingredients 


Preparation 


Pulvis  Amygdalae 
Compositus. 
Br. 


Butea  Seminum 


Catechu  Composi- 
tus.    Br. 


Cinnamomi 
Compositus  Br 

Elaterini  Composi- 
tus.    Br.  1898 

Kaladanae  Com- 
positus Br. 

Morphinse  Com- 
positus. 
U.  S.  P.  VIII 


Opii  Compositus. 
Br. 


Scammonise  Com- 
positus.   Br. 

Tragacanthse 
Compositus. 
Br. 


60  Gm.  Sweet  Almonds;  30  Gin. 
powdered  Sugar;  10  Gm.  powdered 
Gum  Acacia 


Butea  Seed 


40  Gm.  powdered  Catechu;  20  Gm. 
powdered  Kino;  20  Gm.  powdered 
Krameria  Boot;  10  Gm.  powdered 
Cinnamon  Bark;  10  Gm.  powdered 
Nutmeg 

25  Gm.  each  of  powdered  Cinnamon 
Bark,   Cardamon  Seed,  and  Ginger 

1  Gm.  Elaterin;  3'J  Gm.  Milk  Sugar 

30  Gm.  of  Kaladana;  60  Gm.  of  Acid 
Potassium  Tartrate,  and  10  Gm.  of 
Ginger 

1.5  Gm.  Morphine  Sulphate;  33.5  Gm. 
Precipitated  Calcium  Carbonate,  32 
Gm.  of  Camphor  and  33  Gm.  of 
Powdered  Glycyrrhiza 


30  Gm.  Opium;  40  Gm.  Black  Pepper; 

100  Gm.  Ginger;  120  Gm.  Caraway 

I'ruit;    10   Gm.    Tragacanth,   all   in 

powder 
50  Gm.  Scammony  Resin;  35  Gm. 

Jalap;  15  Gm.  Ginger,   all  in  powder 

15  « im,    rragaoanth;   30  Gm.  Gum 

Gm.    Starch;     45    Gm. 

Sugar,  all  in  powder 


Blanch  the  Almonds,  dry  them 
thoroughly  with  the  aid  of  a 
gentle  heat,  then  triturate  them 
in  a  mortar  to  a  smooth  paste, 
add  the  Gum  Acacia  and  Sugar, 
and  rub  the  whole  to  a  uniformly 
coarse  powder 

Soak  Butea  Seed  in  distilled  water; 

carefully  remove  the  integument*; 

dry  and  powder  the  kernels 
Mix  them 


Mix  them 

Triturate  them,  in  a  mortar,  until 

a  fine  powder  is  produced 
Mix  them 


Mix  the  Morphine  Sulphate  inti- 
mately with  the  Precipitated  Cal- 
cium    Carbonate     and     add     the 

Camphor,     previously     powdered 
with     a    little    alcohol,    triturate 
thoroughly,    add    the    powdered 
Glycyrrhiia  and  mix 
Mix  them 


Mix  them 
Mix  them 


PULVIS  AROMATICUS.  U.  S. 
[Pulv.  Arom. 

♦Saigon  Cinnamon,  in  No.  60  powder 

Jamaica  Ginger,  in  \"o.  (i()  powder 

Cardamom  Seed  (d«  prived  of  pericarps) 

Myristica,  freshly  grated 

To  make 


Aromatic  Powder 


M' 

Oil  form 

35  Urn. 

ay. 

35  Urn. 

av. 

1  B  Urn. 

3  o«.  av. 

15  Om. 

100  Qm. 

1.   ST. 
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Triturate  the  cardamom  seed  and  the  myristica  with  a  portion  of 
the  saigon  cinnamon  until  they  are  reduced  to  a  fine  powder;  then 
add  the  remainder  of  the  cinnamon  and  the  ginger  and  rub  them 
together  until  they  are  thoroughly  mixed. 

Official  Description. — Light  reddish-brown;  with  a  strong,  distinctive,  aromatic 
odor. 

Tests  for  Identity  and  Purity. — When  examined  under  the  microscope  it  exhibits 
characteristic  starch  grains  of  ginger,  being  elliposoidal  or  ovoid,  slightly  beaked  and 
from  0.005  to  0.06  mm.  in  diameter;  numerous  yellowish-brown,  brownish-red  and  occa- 
sional blackish  fragments,  the  cellular  structure  of  which  is  not  distinct;  occasional 
stone  cells,  the  lamina  being  filled  usually  with  a  reddish-brown  amorphous  substance 
or  containing  air;  occasional  fragments  with  sclerenchymatous  fibers;  calcium  oxalate 
crystals,  in  short  rhaphides,  few. 

U.  S.  P.  Preparation. — Fluidextractum  Aromaticum. 

N.  F.  Preparations. — Pilulse  Aloea  et  Ferri;  Pilulas  Aloes  et  Myrrhae. 

Average  Dose. — Fifteen  grains  (1  Gm.). 


PULVIS  CRET>E  COMPOSITUS.  U.  S.     Compound  Chalk  Powder 
[Pulv.  Cret.  Co.] 

Metric  Old  form 

•Prepared  Chalk 30  Om.  l}$  o«.  av. 

Acacia,  in  fine  powder 20  Gm.  l  02.  av. 

Sugar,  in  fine  powder 50  Om.  2H  oz.  av. 


To  make 1 00  Om.  5  o*.  av. 

Mix  the  powders  intimately  by  trituration  and  pass  the  product 
through  a  No.  60  sieve. 

U.  S.  P.  Preparation. — Mistura  Creta?. 

Average  Dose. — Thirty  grains  (2  Gm.). 


PULVIS  EFFERVESCENS  COMPOSITUS.  U.  S.     Compound  Effervescing 

Powder 
[Pulv.  Eff.  Co.— Seidlitz  Powder] 

The  weight  of  the  mixture  in  a  blue  paper  is  not  less  than  9.5  Gm. 
nor  more  than  10.5  Gm. ;  it  contains  not  less  than  23  per  cent,  nor 
more  than  27  per  cent,  of  sodium  bicarbonate  and  not  less  than  73 
per  cent,  nor  more  than  78  per  cent,  of  potassium  and  sodium 
tartrate. 

Metric  Old  form 

"Sodium  Bicarbonate,  drier]  and  in  fine  powder. ...         30  Om.  l  01.  av.  26  gr. 
Potassium  and  Sodium  Tartrate,  dried  and  in  fine 

powder Q0  Om.  3  01.  av.   76  gr. 

Tartaric  Acid,  dried  and  in  fine  powder 26  Om.  401  gr. 

Mix  the  sodium  bicarbonate  intimately  with  the  potassium  and 
sodium  tartrate,  divide  the  mixture  into  (wclvc  <  qual  parts,  and  wrap 
each  part  iu  a  separate  blue  paper. 

Then  divide  the  tartaric  aeid  into  twelve  equal  parts,  and  wrap 
eacfa  part  in  a  separate  white  paper. 

Keep  the  powders  in  well-closed  containers,  in  a  dry  place. 
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Test  for  Identity. — To  5  mils  of  an  aqueous  solution  of  the  mixture  in  a  blue  paper 
(1  in  20)  add  5  mils  of  acetic  acid,  and  when  effervescence  has  ceased,  shake  the  solu- 
tion vigorously;  a  white  crystalline  precipitate,  soluble  in  ammonia  water,  Sep 

Assay  for  Sodium  Bicarbonate.— Mix  thoroughly  the  contents  of  a  blue  par*  r, 
dissolve  2  Gm.  of  it  in  80  mils  of  distilled  water,  add  20  mils  of  half-normal  sulphuric 
acid  V.S.,  boil  the  solution  until  the  volume  is  reduced  to  aboul  60  mils,  and  titrate 
the  excess  of  acid  with  half-normal  potassium  hydroxide  V.S.,  phenolphthaleu 
being  used  as  indicator.  The  number  of  mils  of  half-normal  sulphuric  acid  VS.  con- 
sumed shows  not  less  than  23  per  cent,  nor  more  than  27  per  cent,  of  sodium  bicar- 
bonate. 

Each  mil  of  half-normal  sulphuric  acid  V.S.  corresponds  to  0.04200  Gm.  of  sodium 
bicarbonate.  Each  gramme  of  the  mixture  corresponds  to  not  less  than  6.  IS  mils  nor 
more  than  (5.43  mils  of  half-normal  sulphuric  acid  V.S. 

Assay  lor  Potassium  and  Sodium  Tartrate. — Proceed  as  directed  under  the  assay 
for  alkali  salts  of  organic  acids  (see  U.S.  P.,  Test  No.  6,  Chapter  LXII),  using  '-'  Gin.  of  the 
mixture  taken  from  the  blue  paper  used  in  the  preceding|assay.  The  difference  betn  i 
number  of  mils  of  half-normal  sulphuric  acid  V.S.  consumed  in  this  assay  and  in  the 
assay  for  sodium  bicarbonate,  multiplied  by  0.07055,  represents  the  potassium  and  so- 
dium tartrate,  and  corresponds  to  not  less  than  73  per  cent,  nor  more  than  78  per  'int. 

The  sum  of  the  percentages  of  sodium  bicarbonate  and  of  the  potassium  ana  sodium 
tartrate  is  not  less  than  99  per  cent. 

These  powders  are  aperient  and  refrigerant. 
Average  Dose. — One  set  of  two  powders. 


PULVIS   GLYCYRRHIZ/E   COMPOSITUS.  U.S.      Compound   Powder   of 

Glycyrrhiza 
[Pulv.  Glycyrrh.  Co. — Compound  Licorice  Powder.] 

Metric  Old  form 

♦Senna,  in  No.  80  powder 180  Gm.  315  gr. 

Glycyrrhiza,  in  No.  80  powder 236  Gm.  413  gr. 

Washed  Sulphur 80  Gm.  140  gr. 

Oil  of  Fennel 4  Om.  5  min. 

Sugar,  in  fine  powder 500  Gm.  2  ox.  av. 


To  make 1000  Gm.  4  ox.  av. 

Mix  the  oil  of  fennel  thoroughly  with  about  one-half  of  the  sucrar, 
then  add  the  remainder  of  the  sugar  and  the  other  ingredients,  and 
mix  thoroughly.  Finally,  pass  the  powder  through  a  No.  80  sieve, 
pulverize  the  residue,  if  any  should  be  left  on  the  sieve,  add  it  to  the 
sifted  powder,  and  mix  thoroughly.    Keep  it  in  well-closed  containers. 

Official  Description. — Greenish-yellow  to  greenish-brown  with  a  fennol-like  odor. 

Tests  for  Identity  and  Purity. — When  mounted  in  water  or  hydra  ted  chloral  T.S. 
and  examined  under  the  microscope,  Compound  Powder  of  Glycyrrhiza  shuns  frag- 
ments of  glycyrrhiza  with  their  characteristic  yellow  fibers  associated  with  <r\  stal  I 
large  trachem  with  elliptical,  bordered  pores  and  cells  containing  numerous,  sphcrie;d. 
starch  grains  varying  from  0.002  to  0.02  mm.  in  diameter,  also  fragments  of  senna  M 
shown  by  their  characteristic,  more  or  less,  bent,  unicellular,  non-glandular  hairs. from 
0.1  to  0.35  mm.  in  length;  fragments  of  epidermis  with  elliptical  stomata  and  their  2 
neighboring  cells  and  fragments  with  crystal  fibers;  upon  the  addition  of  potassium 
hydroxide  T.S.  to  aqueous  mounts  of  the  powder,  some  of  the  fragments  are  imme- 
diately colored  a  yellowish-red,  changing  to  a  reddish-brown. 

Introduce  0.1  Gm.  of  Compound  Powder  of  Glycyrrhisa  into  a  test  tube,  moisten  it 
with  2  mils  of  alcohol,  then  add  10  mils  of  water,  boil  the  mixture, allow  it  to  cool  ami 
then  filter;  the  filtrate  is  of  a  pale  yellowish-brown  color,  which  changes  immediately 
to  a  yellowish-red  on  the  addition  of  a  drop  of  potassium  hydroxide   I 

Compound  Powder  of  Glycyrrhiza  is  free  from  an  odor  of  hydrogen  sulphide. 

This  powder  is  an  agreeable  laxative. 
Average  Dose. — Sixty  grains  (4  Gm.). 
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PULVIS  IPECACUANH/E  ET  OPII.  U.  S.     Powder  of  Ipecac  and  Opium 

[Pulv.   Ipecac,  et  Opii. — Compound  Powder  of  Ipecac.     Dover's 

Powder   Opii  et  Ipecacuanha  pulvis  compositus  P.  I.] 

Metric  Old  form 

♦Ipecac,  in  No.  GO  powder 10  Gm.  175  kt. 

Powdered  Opium     10  Qm.  175  gr. 

Sugar  of  Milk,  in  No.  30  powder 80  Gm.  3  oz.  av.  87y2  gr. 

To  make 1 00  Qm.  4  oz.  av. 

Triturate  these  together  thoroughly  until  the  mixture  is  reduced  to 
a  very  fine,  uniform  powder. 

Official  Description. — Grayish-white  or  very  light  brown. 

Tests  for  Identity  and  Purity. — Under  the  microscope  it  exhibits  coarse,  angular, 
frequently  more  or  less  cone-shaped,  colorless  fragments  from  0.03  to  0.4  mm.  in  length, 
very  slowly  soluble  in  water  and  hydrated  chloral  T.S.  and  strongly  polarizing  light 
with  a  strong  display  of  colors  (fragments  of  sugar  of  milk);  numerous  starch  grains 
of  ipecac,  their  presence  confirmed  by  the  addition  of  iodine  T.S.,  and  varying  from 
0.003  to  0.017  mm.  in  diameter;  occasional  fragments  of  tracheids  of  ipecac;  and  occa- 
sional fragments  with  the  more  or  less  tabular,  characteristic  stone  cells  of  the  capsules 
of  the  opium  poppy,  with  their  light  brown,  porous. and  strongly  lignified  walls. 

This  powder  is  anodyne  and  diaphoretic. 
Average  Dose. — Eight  grains  (0.5  Gm.). 


PULVIS  JALAP>E  COMPOSITUS.  U.  S.    Compound  Powder  of  Jalap 
[Pulv.  Jalap.  Co. — Pulvis  Purgans] 

Metric  Old  form 

♦Jalap,  in  No.  60  powder 35  Qm.         1  os.av.  175H  gr. 

Potassium  Bitartrate,  in  fine  powder 65  Qm.  2  oz.av.  262      gr. 

To  make 100  Qm.  4  oz.  av. 

Mix  the  powders  intimately  by  trituration  and  pass  the  product 
through  a  No.  60  sieve. 

Official  Description. — Very  light  brown. 

Tests  for  Identity  and  Purity. — When  examined  under  a  microscope  it  exhibits  num- 
erous sharp-angular,  colorless  fragments  mostly  somewhat  rectangular  and  with  straight 
edges  varying  from  0.03  to  0.3  mm.  in  length,  slowly  soluble  in  water  or  hydrated  chloral 
T.S.  and  strongly  polarizing  light  with  a  strong  display  of  colors  (fragments  of  crystals 
of  potassium  bitartrate);  numerous  starch  grains  of  jalap,  readily  distinguished  without 
the  use  of  iodine  T.S.,  usually  single,  occasionally  2-  to  3-compound,  and  varying  from 
0.003  to  0.035  mm.  in  diameter;  occasional  fragments  ()f  laticiferous  vessels  and  paren- 
chyma with  yellowish-brown  walls,  or  trachea  with  bordered  pores,  and  rosette  aggre- 
•>[  calcium  oxalate  from  0.01  to  0.035  mm.  in  diameter,  that  occur  in  jalap. 

Compound  Powder  of  Jalap  is  a  hydragogue  cathartic. 
Average  Dose. — Thirty  grains  (2  Gm.). 


PULVIS  RHEI  COMPOSITUS.   U.  S.     Compound  Powder  of  Rhubarb 
[Pulv.   Rhei  Co.— Gregory's  Powder] 

Mi't  rio  <  >  1 « I  form 

♦Rhubarb,  in  N'o.  GO  powder 25  Qm.  l  oz.  »y. 

Magnesium  Oxide    65  Qm.  2  oz   ay,  262      cr. 

Jamaica  Ginger,  in  N'o.  GO  powder    10  Qm.  17.">' {  gr. 

To  make 100  Qm.  j  oz.  av. 

■Rub  the  rhubarb  and  ginger  together,  then  gradually  add  the  mag- 
nesium oxide  and  continue  the  trituration  until  they  are  thoroughly 
mixed,  then  pass  through  a  No.  GO  sieve. 
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Official  Description. — A  pinkish-white,  mobile  powder,  becoming  darker  od 
to  moisture. 

Tests  for  Identity  and  Purity.— Winn  examined  under  the  microscope  H  exhibit! 
fine  particles  of  magnesium  oxide,  numerous  starch  grains  and  characteristic  fragments 
of  vegetable  tissues;  Btarch  grains  of  ginger,  more  or  less  elliptical  or  ovoid,  frequently 
with  a  prominent  beak,  from  0.005  to  0-06  mm.  in  diameter;  starch  grains  of  rhubarb, 
single  or  compound,  either  spherical  or  polygonal,  often  with  a  central  cleft,  from 
to  0.02  mm.  in  diameter;  mounts  made  with  hydrated  chloral  T.8.  gh  e  a  -tp,i.:' 
vescence  and  show  more  clearly  the  fragments  of  reticulate  trachea),  the  reddish-brown 
parenchyma  of  rhubarb  with  numerous   small   starch   grain 

calcium  oxalate,  varying  from  0.05  to  0.1   mm.  in  diameter.      With  solutions  of     the 
alkalies  many  of  the  fragments  of  rhubarb  become  of  a  deep  red  eolor. 

This  powder  is  used  as  a  laxative  and  antacid. 
Average  Dose. — Thirty  grains  (2  Gm.). 


PULVIS  ACETANILIDI  COMPOSITUS.   N.  F.     Compound  Acetanilid 

Powder 

(U    S   P.  VIII) 

[Pulv.  Acetan.   Co.] 

Metric  Old  form 

Acetanilid 70  Gm.  2  oi.  av.  350  er. 

Caffeine     10  Gm 

Sodium  Bicarbonate 20  Gm. 


To  make 100  Gm.  4  oz.  av. 

Reduce  the  ingredients  to  a  fine  powder  and  mix  them  thoroughly. 
This  powder  is  used  as  an  analgesic,  often  in  the  treatment  of  head- 
aches. 
Average  Dose. — 5  grains  (0.32  Gm.). 


PULVIS   ALOES   ET  CANELL^E.   N.  F.      Powder  of   Aloes  and    Canella 
[Pulv.  Aloe,  et   Canell. — Hte&a  Pit 

Metric  <>Mf..rra 

Aloes,  in  fine  powder 80  Gm.  3  oz.  av   s; 

Canella,  in  fine  powder 20  Gm.  p 

To  make 100  Om.  4  oz.  av. 

Mix  the  powders  intimately. 

This  is  used  as  a  laxative  but  is  rarely  employed  to-day.  It  has 
gained  some  reputation  as  an  abortifaeient  and  therefore  must  be 
sold  with  caution. 

Average  Dose. — 5  grains  (0.32  Gm.). 

PULVIS  ANTIMONIALIS.   N.  F.     Antimonial   Powder 

[Pulv.   Antimon.— Ja.mk.s'  Powdeb] 

M'-t  rie  <  'Kl  form 

Antimony  Oxide 33  Gm.         l  oz.  av.  l  to      cr. 

Precipitated  Calcium  Phosphate 67  Gm.        2  os.  av.  897 '  (  gr. 


To  make 100  Gm.  a  o*.  av. 

Mix  the  powders  intimately. 

James'  powder  has  been  used  as  a  diaphoretic  but  in  lai -_ 
becomes  emetic  and  purgative. 
Average  Dose. — 3  grains  (0.2  Gm.). 
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PULVIS  ANTISEPTICUS.   N.  F.     Soluble  Antiseptic  Powder 
[Pulv.  Antisept. — Pulvis  Antisepticus  Solubilis] 

Metric  Old  form 

Salicylic  Acid 5  Qm.  70  gr. 

Phenol      1  Qm.  H  gr. 

Eucalyptol 1  Qm.  14  gr. 

Menthol 1  Qm.  14  gr. 

Thymol 1  Qm.  14  gr. 

Zinc  Sulphate 125  Qm.  4  or.  av. 

Boric  Acfd,  in  impalpable  powder 866  Qm.  27  oz.  av.  311  gr. 

To  make 1 000  Qm.  32  oz.  av. 

Triturate  the  salicylic  acid  and  zinc  sulphate  to  a  very  fine  pow- 
der, add  the  phenol,  eucalyptol,  menthol,  and  thymol,  previously 
liquefied  by  trituration,  and  continue  the  trituration,  adding  the 
boric  acid,  in  small  portions  at  a  time,  until  a  uniform,  fine  powder 
is  obtained.  Finally  pass  the  powder  through  a  No.  80  sieve.  It  is 
used  as  an  antiseptic  dusting  powder. 

PULVIS  AROMATICUS  RUBEFACIENS.  N.  F.  Rubefacient  Spice  Powder 
[Pulv.  Arom.   Rubefac — Replacing  Emplastrum  Aromatictjm  N.F.  Ill] 

Metric  Old  form 

Clove,  in  No.  40  powder 30  Qm.  l  oz.  av.  87^  gr. 

Saigon  Cinnamon,  in  No.  60  powder 30  Qm.  l  oi.  av.  87^  gr. 

Jamaica  Qinger,  in  No.  40  powder 20  Qm.  350  gr. 

Capsicum,  in  No.  40  powder      20  Qm.  350  gr. 

To  make 1 00  Qm.  4  oz.  av. 

Mix  the  powders  thoroughly  and  keep  the  product  in  a  tightly- 
closed  container.  This  powder  has  been  introduced  for  the  purpose 
of  making  Spice  Poultice.  The  required  quantity  should  be  placed  in 
a  flat  muslin  bag  and  moistened  with  either  diluted  alcohol,  whisky, 
or  vinegar,  previously  heated. 

PULVIS  CRET/E  AROMATICUS.  N.  F.     Aromatic  Powder  of  Chalk 
[Pulv.   Cret.   Arom.] 

Metric  Old  form 

Saigon  Cinnamon 8  Qm.  140  gr. 

Myristica 6  Qm.  105  gr. 

Clove 3  Qm.  52  gr. 

Cardamom  Seed 2  Qm.  35  gr. 

Prepared  Chalk 25  Qm.  l  oz.  av. 

Sugar 56  Gm.  2  oz.  av.  105  gr. 

To  make 100  Qm.  4  oz.  av. 

Mix  the  ingredients  and  reduce  them  to  a  fine  powder.  Pass  this 
through  a  fine  sieve,  and  afterwards  rub  it  lightly  in  a  mortar.  Keep 
it  in  a  stoppered  bottle.  This  powder  combines  the  carminative 
effect**  of  the  aromatic  with  the  antiacid  chalk  and  is  employed  in 
diarrhfpa  involving  superacidity. 

Average  Dose. — Thirty  grains  (2  Gm.). 

PULVIS  CRET/E  ET  OPII   AROMATICUS.   N.  F.     Aromatic  Powder  of 

Chalk   and  Opium 
[Pulv.  Cret.  et  Opii  Arom.] 

Metric  Old  form 

Aromatic  Powder  of  Chalk 97.5  Qm.  3  oi.  av.  394  gr. 

Powdered  Opium 2.5  Qm.  44  gr. 

To  make 100  Qm.  4  oi.  av. 
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Mix  the  powders  intimately.  In  this  preparation  the  narcotic  ef- 
fect of  opium  is  added  to  the  aromatic  chalk  powder.  It  is  used 
when  the  diarrhoea  is  accompanied  with  much  pain. 

Average  Dose. — Fifteen  grains  (1  Gm.). 

PULVIS  GAMBIR  COMPOSITUS.  N.  F.     Compound  Powder  of  Gambir 
[Pulv.   Gambir  Co.— Pulvis  Catechu  Compositus  N.F.  Ill] 

Metric  Old  form 

Gambir,  in  fine  powder 40  Om,  1  o».  av.  262  gr. 

Kino,  in  fine  powder 20  Gm'  330  gr. 

Krameria,  in  fine  powder 20  Gm-  350  gr. 

Saigon  Cinnamon,  in  fine  powder 10  Gm-  175  gr. 

Myristica,  in  fine  powder 10  Gm-  175  gr. 

To  make 1 00  Gm.  4  oi.  av. 

Mix  the  powders  intimately,  pass  the  mixture  through  a  fine  sieve, 
and  afterwards  rub  it  lightly  in  a  mortar.  Keep  it  in  a  stoppered 
bottle.     It  is  used  in  diarrhoea  largely  for  its  astringency. 

Average  Dose. — Twenty  grains   (1.3  Gm.). 

PULVIS  HYDRARGYRI  CHLORIDI  MITIS  ET  JALAPS.   N.  F.     Powder 

of  Mild  Mercurous  Chloride  and  Jalap 

[Pulv.   Hydrarg.  Chlor.   Mit.  et  Jalap.— Calomel  and  Jalap] 

Metric  Old  form 

Mild  Mercurous  Chloride 34  Gm.  i  oi.  av.  157  gr. 

Jalap,  in  fine  powder 66  Gm.  2  ox.  av.  3t>0  gr. 

To  make 1 00  Gm.  4  oz.  av. 

Mix  them  intimately.  It  is  a  cathartic  and  cholagogue,  but  is  not 
extensively  used  to-day. 

Average  Dose. — Ten  grains  (0.65  Gm.). 

PULVIS  KINO  ET  OPII  COMPOSITUS.   N.  F.     Compound  Powder  of  Kino 

and  Opium 
[Pulv.  Kino  et  Opii  Co.— Pulvis  Kino  Compositcs,  N.F.  Ill] 

Metric  Old  form 

Kino,  in  fine  powder 75  Gm.  3  oi.  av. 

Powdered  Opium S  Gm.  87H  gr. 

Saigon  Cinnamon,  in  fine  powder 20  Om.  350      gr. 


To  make 1 00  Gm.  4  oi.  av. 

Mix  the  powders  intimately,  pass  the  mixture  through  a  moderately 
fine  sieve,  and  afterwards  rub  it  lightly  in  a  mortar.  Keep  it  in  a 
stoppered  bottle.    It  is  used  in  diarrhoea  as  an  astringent. 

Average  Dose. — Fifteen  grains  (1  Gm.). 

PULVIS  MYRIC/E  COMPOSITUS.   N.  F.     Compound  Powder  of 

Bayberry 
[Pulv.  Myric.  Co. — Composition  Powder] 

Metric  Old  form 

Bayberry  Bark 60  Om.  2  oi.  av.  175    gr. 

Jamaica   Ginger 30  Om.  l  oi.  av.  87  \i  gr. 

Capsicum 5  Om.  |  gr. 

Clove 5  Gm.  *~Sgr. 


To  make 100  Gm.  «     »    . 
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Reduce  the  substances  to  a  moderately  fine  powder  and  mix  them 
intimately.  It  is  used  as  a  carminative  and  stimulant,  chiefly  as  a 
home  remedy. 

Average  Dose. — Fifteen  grains  (1  Gm.). 

PULVIS    PANCREATINI    COMPOSITUS.   N.  F.       Compound    Pancreatin 

Powder 

[Pulv.  Pancreat.  Co. — Ptjlvis  Pancreattcus  Compositus,  N.  F.  Ill        Pep- 
tonizing Powder] 

Metric  Old  form 

Pancreatin 20  Gm.  350    gr. 

Sodium  Bicarbonate 80  Gm.  3  oz.  av.  87H  ex. 

To  make 1 00  Qm.  4  oz.  av. 

Mix  them  by  trituration. 

Note. — One  and  five-tenths  grammes  [old  form  22  grains]  of 
this  powder  is  sufficient  to  peptonize  500  mils  [old  form  1  pint]  of 
fresh  milk  by  proceeding  as  follows :  Dissolve  the  compound  pancrea- 
tin powder  in  125  mils  of  tepid  water,  contained  in  a  suitable 
flask  or  other  vessel,  and  afterwards  add  500  mils  [old  form  1  pint]  of 
fresh  milk,  previously  heated  to  38°  C.  (100.4°  P.).  Maintain  the 
mixture  at  this  temperature  during  thirty  minutes,  and  then  trans- 
fer it  to  a  cool  place,  preferably  a  refrigerator. 

Do  not  use  peptonized  milk  which  has  been  kept  longer  than 
twenty-four  hours  or  which  has  developed  a  bitter  taste. 

PULVIS  RHEI  ET  MAGNESIA  ANISATUS.   N.  F.     Anisated  Powder  of 

Rhubarb  and  Magnesia 

[Pulv.  Rhei  et  Magnes.  Anis. — Compound  Anise  Powder]. 

Metric  Old  form 

Rhubarb,  in  fine  powder 35  Qm.  l  oz.  av.  103  gr. 

Heavy  Magnesium  Oxide 65  Qm.  2  01.  av.  128  gr. 

Anethol 8  mils  130  min. 

Alcohol 10  mils  162  min. 

Mix  the  powders,  add  the  anethol,  previously  dissolved  in  the  alcohol, 
and  triturate  until  a  uniform  mixture  results.  Preserve  it  in  well- 
stoppered  bottles.     Used  as  an  antacid  and  carminative  in  diarrhoea. 

Average  Dose. — Infants,  five  grains  (0.32  Gm.). 

PULVIS  TALCI   COMPOSITUS.   N.  F.      Compound   Powder  of  Talc 
[Pulv.  Talc.  Co. — Pulvis  Talci  Salicylicus,  N.  F.  Ill      Boro-Salicylated 

Powder  of  Talc] 

Metric  Old  form 

Salicylic  Acid,  in  fine  powder 30  Qm.  420  gi 

Boric  Acid,  in  fine  powder 100  Qm.  3  oz.  ay.    s7  ur. 

Talc,  in  fine  powder 870  Qm.  27  oz.  av.  307  jr. 

To  make 1000  am.  32  o«.  av. 

Mix  the  salicylic  acid  and  boric  acid  intimately  and  then  add  the 
talc  in  portions,  thoroughly  mixing  after  each  addition.  This  is  a 
typical  formula  for  a  medicated  talc  to  be  used  as  a  dusting  powder. 

PULVERES  EFFERVESCENTES.    Effervescent  Powders 
[Gbanulab  Effebvbscbnt  Salts] 

This  class  of  preparations  lms  been  described  on  page  264,  under 
Qrwiulation,  general  working  formulas  being  included.  A  number 
of  the  official  formulas  will  be  found  under  the  respective  salts,  and 

the  compound  mixtures  are  included  in  the  following  summary: 
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Title 

Ingredients 

\|.  ■  bod  of  Preparation 

Caffeina  Citrata 
Effervescens 

Potassii  Citras 
Effervescens 

Sodii  Phosphas 
Effervescens 

(See  page  1373) 
(See  page  72.";) 
(See  page  705) 

(See  page  1 
(See  page  725) 
(See  page  765) 

N.  F.  Granular  Effervescent  and  Comj  «.u..«J  Salts 


Sal  Carolinum 
Factitium 
Artificial  Carls- 
bad Sail 


Carolinum 
Factitium 
Effervescens 
Effervescent 
Artificial  Carls- 
bad Salt 


Kissingense 

Factitium 
Artificial  Kissin- 

gen  Salt 


Kissingense  Fac- 
titium Effer- 
vescens 

Effervescent 
Artificial  Kis- 
singen Salt 


Litbii  Citratis 
Effervescens 

Potassii  Bromidi 
Effervescens 

Potassii  Bromidi 
Effervescens 
Compositum 

Vichyahum  Fac- 
titium, Artificial 
Vichy  Salt 


Vichyanum 
Factitium 

Effervescens 
Effervescent 
Artificial  Vichy 
Salt 
Vichyanum 
Factitium 
Effervescens 
cum  Lithio 
Effervescent 
Artificial  Vichy 
Salt  with  Lithi- 
um 


Dry: 

2  Gm.  Potassium  Sulphate;  18  Gm. 
Sodium  Chloride;  30  Gm.  Sodium 
Bicarbonate;  100  Gm.  Sodium 
Sulphate 

Crystalline: 

2  Gm.  Potassium  Sulphate;  IS  Gm. 
Sodium  Chloride;  2s  Gm.  Mono- 
hydrated  Sodium  Carbonate;  100 
Gm.  Sodium  Sulphate;  100  mils 
Distilled  Water 


2G6  Gm.  Artificial  Carlsbad  Salt; 
400    Gm.    Sodium    Bicarbonate; 

157  Gm.  Tartaric  Acid;  250  Gm. 
Citric  Acid 


17  Gm.  Potassium  Chloride;  357 
Gm.  Sodium  Chloride;  120  Gm, 
Magnesium  Sulphate;  107  Gm. 

Sodium  Bicarbonate 


400  Gm.  Artificial  Kissingen  Salt; 
400  Gm.  Sodium  Bicarbonate; 
'.H  Gm.  Tartaric  Acid;  250  Gm. 
Citric  Acid 


(See  page  779) 
(See  page  733) 
(See  page  733) 


846  Gm.  Sodium  Bicarbonate; 
38.6  Gm,  Potassium  Carbonate; 
80    Gm.    Magnesium    Sulphate; 

77  Gm.   Sodium  Chloride 


260  Gm.  Artificial  Vichy  Salt;  186  5 
Gm.  Sodium  Bicarbonate;  164.6 
Cm.    Tartaric    Arid ;    260    1 1 n 

Cit  rio  Acid 


260  Cm.  \rt ifi<  if.l  \  ichy  Salt :  83  :: 
( '.m.  l.ii  Ilium  t  it  rate;  141.4  Gm. 
Sodium  Bicarbonate;  186.4  Gm. 

Tartaric    Acid;    260    Cm.    Citric 
Acid 


Mix  tlic  Sulphates  and  (  hloride  and 
dry  to  constant  w< 
C.  (10  ol,  add  th<    - 

Bicarbonate  and    mix   thoroughly 

Dissolve  the  Potassium  Sulphate  and 
Sodium  Chloride  in  tin-  Distilled 
Water,  and  add  this  solution  to  'ho 
other  iuii  .-alts,  previously  melted  iu 
a  tared  dish,  at  a  gentle  heat. 

■  In-  mixture  to  180  * 
aside  to  cool,  and  Mir  it  frequently, 
to    prevent    the    formation    of    large 
crystals,   taking  care.however,  that, 

none    ot     tli  in     t)„, 

pulverulent  form.  1  )im ril .11 1.-  any 
remaining  liquid  uniformly  over  tfiij 
crystals  and  allow  to  dry  at  air  tem- 
perature A  solution  of  1  1 , 
dry  or  1.75  Gm.  of  crystalline  Bait  in 
:  ils  of  water  i.-  similar  to  an 
equal  volume  "t  I  arlsbad    Sprudel) 

water  in  its  main  COUSttl 
Powder   the    Curie   Acid,    mix   it    inti- 
mately   with    the  other   ingredients, 

which     have     1  een     previously    dried 

and  powdered. and  pn  iceed  as.: 

in  the  General  I'i  < 

A  solution   ot   6  t  iti:.   ..t    the  salt   in 

20 1  ■  of  watei   i-  similar  t"  an 

equal  volume  of  Carlsbad  (Sprudel) 
water 
Dry  the  Magnesium  Sulphate  to  con- 
stant weight   at    110°  C.   ij:tO°  F.); 

add  t he  other  ingrediei 
mix  thoroughly.     A   solution  of   1.5 

Gm.  of  the  Salt    in  200  mil-  01  water 
Is     similar     to     an     equal     VOlui 

Kissingen   Water    (Rakocsi    Spring) 

Ppwder  [he  Citric  Acid  and  mix 
intimately    with    the    other    ingredi- 

ad  proceed  as  directed  in  the 
Genera]   Proi 

ii  -t  S  .">  Cm  ot  the  .-  ,tl  in  200 
mils  ol  water  i-  simil   t  t..  an  equal 
volume  ot  Kissingen  \\  atei  1 1. 
Spring) 
(See  pap 

(See  page  733) 


Dry  the  Magnesium  Carbonate 
stant  weight  at  1  LI     i 
add  the  other  ingredients,  and  nix 
thoroughly,     a  solution  ol  l  > 

the  salt   in  21  "I  lulls  ol  water  i-  similar 

t"  an  equal  volume  of  \  ichj 
(( Irande  Grille  Spring) 
Prepare  effervescent   suit   as  .i 

under  the  General  Process  (see  page 
264)       v  .  ■  Cm  oi  the 

salt  in  200  i: 

an    equal    volume    of    Vichj 
i  ;<   nde  ( Irille  Spring) 
Prepare  an  effervescent  saltan,!  -. 
under  tie    i 
20  1) 


1710  SOLID  EXTEMPORANEOUS  PREPARATIONS 

OLEOSACCHARA.   N.  F.  Oil-Sugarg 
[Elzosacchara] 

Metric  Old  form 

The  Prescribed  Volatile  Oil 2  mils  32  min. 

Sugar,  in  fine  powder 100  Gm.  3  o».  av.  231  gr. 

Triturate  the  sugar  with  the  volatile  oil  until  a  homogeneous  mixt- 
ure is  obtained.  This  is  a  general  formula  for  flavored  sugars  which 
are  used  as  a  vehicle. 

Triturationes.    rj.  S.    Triturations 

Triturations  constitute  a  very  small  class  of  powders  recognized  by 
the  Pharmacopoeia,  but  one  trituration  being  official.  The  intention 
of  forming  them  into  a  distinct  class  is  to  fix  a  definite  relation  be- 
tween the  active  ingredient  and  the  diluent.  Unless  otherwise  di- 
rected, Triturations  are  to  be  prepared  according  to  the  following 
formula : 

Take  of  Metric  Old  form 

•The  Substance 10  Qm.  6  gr. 

Sugar  of  Milk,  in  moderately  fine  powder   90  Om.  54  gr. 

To  make 100  Qm.  60  gr. 

Weigh  the  substance  and  the  sugar  of  milk  separately ;  then  place 
the  substance,  previously  reduced,  if  necessary,  to  a  moderately  fine 
powder,  in  a  mortar ;  add  about  an  equal  measure  of  sugar  of  milk, 
mix  well  by  means  of  a  spatula,  and  triturate  the  powders  thoroughly 
together.  Then  add  fresh  portions  of  the  sugar  of  milk,  from  time 
to  time,  until  the  whole  is  added,  and  continue  the  trituration  after 
each  addition  until  the  substance  is  intimately  mixed  with  the  sugar 
of  milk  and  reduced  to  a  fine  powder. 

TRITURATIO  ELATERINI.  U.S.     Trituration  of  Elaterin 
[Trit.  Elaterin.] 

Metric  Old  form 

♦Blaterin 10  Qm.  6  gr. 

Sugar  of  Milk,  in  moderately  fine  powder   90  Gm.  54  gr. 

To  make  1 00  Om.  60  gr. 

Mix  them  thoroughly  by  trituration  (see  Triturationes) . 
This  trituration  is  used  to  replace  elaterium,  which  is  often  de- 
ficient in  quality.    It  is  an  efficient  purgative. 
Average  Dose. — One-half  grain  (0.03  Gm.). 

DISPENSING  OF  POWDERS  AND  SOLIDS 

Many  of  the  manipulations  required  in  dispensing  powders  and 
solids,  such  as  weighing,  measuring,  labeling,  etc.,  have  been  de- 
scribed in  previous  chapters;  therefore  only  those  operations  which 
are  peculiar  to  them,  or  which  have  not  been  considered,  will  be 
treated  in  this  chapter. 

Folding  Packages. — This  is  one  of  the  first  operations  taught  to 
the  tyro.  White  paper,  of  good  quality,  should  be  used.  It  is  most 
economical  to  buy  the  paper  in  quantity  (several  reams)  and  have  it 
cut  by  the  dealer  into  such  si/.es  as  the  demands  of  the  business  re- 
quire. Jacoby's  gauge  is  useful  in  this  connection:  it  is  illustrated 
by  Piprs.  f>47  and  648.  Fig.  647  represents  the  sizes  of  paper  which 
are  suitable  for  wrapping  packages  of  the  sizes   indicated.      In  Fig. 
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648  the  numbers  indicate  the  method  of  cutting  a  sheet  of  paper  with- 
out waste. 

Rolls  of  Paper. — For  general  use,  when  packages  of  various  and 
irregular  sizes  are  to  be  made,  wrapping  paper  of  various  qualities 
can  now  be  had  in  cylindrical  rolls.  These  are  mounted  on  frames 
having  a  weighted  knife,  by  which  paper  of  the  desired  size  can  be 
easily  and  quickly  torn  off. 

Fig.  G47  FlG-  648 
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Gunge  for  cutting  paper  Gauge  for  cutting  paper 

In  folding  a  package,  the  proper  sized  paper  is  selected  and  laid 
upon  a  flat  surface,  the  substance  is  deposited  in  the  centre,  and  the 
edge  nearest  the  operator  is  laid  against  the  opposite  edge,  and  a  fold 
made  with  the  thumb  and  forefinger.  The  width  of  the  package  will 
depend  upon  the  width  of  this  fold.  The  end  of  the  partly  formed 
package  on  the  left  hand  is  now  temporarily  tucked  in,  so  that  the 
contents  shall  not  fall  out,  and  the  package  is  lifted  into  an  upright 
position,  with  the  fold  toward  the  operator;  the  open  upper  end  is 
then  neatly  creased  and  folded  into  a  wedge-shaped  flap.  The  pack- 
age is  now  reversed,  and  the  first  partly  formed  tuck  is  loosened  and 

Fig. 650 


Fig.  651 


Paper  package 


folded  into  a  flap  of  the  same  size  and  shape  as  the  one  just  made  at 
the  other  end.  The  edges  of  the  package  are  squared  and  gently 
pinched  into  shape,  the  label  is  pasted  on  so  that  the  edge  coincides 
with  the  edge  of  the  fold,  and  the  package  is  tied,  as  shown  in  1  \n-  649. 
Fig.  650  shows  a  very  convenient  twine  reel.  A  glass  twine  holder, 
made  by  the  Whitall  Tatum  Company,  is  shown  in  Fig.  651.  Fig. 
651a  shows  a  roll  of  gummed  paper,  in  strips,  which  is  moistened  by 
a  wet  pad  as  the  paper  is  pulled  off.  This  often  replaces  twine 
for  the  fastening  of  wrapping  paper,  especially  for  heavy  packages. 
It  is  made  by  The  Liberty  Paper  Company  of  New  York. 
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Where  large  quantities  of  powders  having  a  uniform  weight  are 
needed,  the  powder  measure  shown  in  Fig.  052  may  be  used.  This 
is  made  of  hard  wood,  and  consists  of  two  ovoid  cups  of  different 
sizes,  joined  like  an  egg  cup.    This  measure  is  largely  used  in  prepar- 

Fig. 651a 


Fig.  652 


Gummed  paper  roll 


Seidlitz  powder 
measure 


Prescription  siero 


ing  seidlitz  powders,  the  larger  sized  cup  holding  the  requisite  quan- 
tity for  the  alkaline  mixture,  the  smaller  cup  being  intended  for  the 
acid. 

The  measure  should  never  be  used  without  carefully  testing  its 
accuracy  beforehand.  This  is  done  by  heaping  the  powder  upon  a 
piece  of  glazed  paper,  and  pressing  the  cup  downward  through  the 
powder  until  its  edge  rests  uniformly  upon  the  paper.  The  edge  of 
the  cup  is  then  placed  upon  the  powder  paper  and  slightly  tapped, 
when  the  contents  readily  drop  out.  The  weight  should  be  noted, 
and  the  operation  repeated  several  times,  until  the  average  weight  is 
correctly  determined.  It  will  soon  be  possible,  to  regulate  the  press- 
ure and  height  of  the  powder  that  the  variation  from  the  proper 
weight  will  practically  amount  to  nothing.  This  method  should  not 
be  employed  where,  great  accuracy  is  necessary,  and  the  measure 
should  be  repeatedly  tested.  Fig.  G53  shows  a  useful  little  covered 
sieve  which  may  be  found  convenient  for  sifting  small  quantities  of 
powders  when  wanted  in  compounding  prescriptions.  It  is  nickel 
plated  and  made  in  three  parts. 

Folding  Powders. — This  operation  is  a  fre- 
quent one,  and  the  practice  of  accurately 
dividing  powders  is  one  which  must  be  quickly 
acquired.  The  best,  method  of  attaining  pro- 
ficiency  in  this  respeel  is  to  weigh  oul  a  definite 
quantity  <>f  a  powder  (120  grains),  and,  after 
dividing  it  into  twelve  equal  portions,  to 
weigh   each   portion   separately  and   note   the 

Amngamrat  for  powder  papen  weight,   so   that   any   deviation  from   the   proper 

weighl  Mi)  grains)  will  be  discovered.  Through  practice  it  will 
soon  be  realized  thai  very  accurate  division  may  be  secured.  All 
the   powder  papers  should  be  creased   at  once,  by  folding  down  a 


Fig.  654 
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margin  on  the  side,  so  that  they  shall  be  uniform.  Thej  should  be 
placed  regularly  and  as  close  to  one  another  as  is  convenient  in 
Fig.  654  the  usual  arrangement  is  shown.     Where  the  operator  has 

Fig.  655 


Folding  the  powder 


not  sufficient  practice  to  trust  to  his  judgment  of  tin-  quantity  for. 
each  powder,  the  whole  quantity  may  be  collected  upon  a  smooth 


Fig.  657 


Fig.  656 


Making  the  end  creases 


Cn  Ming  with  a  spatula 


card,  flattened  into  a  rectangular  shape,  and  divided  with  a  spatula 
into  the  exact  number  of  equal  portions  required  for  the  number  of 
powder    papers.      Each    portion 
may  then  be  transferred  to  its 
appropriate  paper  from  the  card 
by  the  spatula. 

The  operation  of  folding  the 
powder  is  illustrated  in  Figs. 
655,  656,  657,  and  658.  The  [in- 
creased edge  of  the  paper  is 
brought  over  so  thai  it  Lies  exactly 
in  Ihe  crease,  and  the  fold  turned 
down  and  folded  over  toward  the 
operator,  the  depth  of*  the  fold 
determining  the  width  of  the 
powder. 

When  a  number  of  powders  are 
called  for,  it  is  best  t<>  dispense 
them  in  a  shallow  powder  box  (see  Pig.  656 
the  sides  of  the  box  as  a  gauge 
108 


Flattening  1 1 1 •- 1 

It  is  customary  t<>  use 
In  the  hands  of  an  experienced 
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Fig.  660 


Fig.  659 


operator  neat  results  are  easily  obtained  in  this  way,  although  the 
use  of  the  powder  folders  shown  in  Figs.  659  and  660  give  a  more 
uniform  edge  to  the  powders.  A  cheap  gauge  may  be  made  by  tack- 
ing a  piece  of  tinned  iron  underneath  a  convenient  shelf,  so  that  a 
portion  having  a  widtb  slightly  less  than  that  of  the  powder  box  will 
project.  A  very  true  edge  may  be 
made  by  folding  the  powder  over  a 
spatula,  as  shown  in  Fig.  657,  while 
a  smooth,  Hat  appearance  is  given 
to  the  powder  by  pressing  down  the 
folds  with  the  blade  of  the  spatula, 
as  shown  in  Fig.  658.  The  paper 
used  for  folding  powders  should  be 
thin,  glazed  cap  paper,  and  for  deli- 
quescent substances  waxed  or  par- 
affin paper  should  be  employed .  Boxes 
may  now  be  secured  which  #  have 
hinged  lids.  These  eliminate  the  danger  of  mixing  the  lids  of  two 
prescriptions  and  thereby  changing  the  directions.  Accidents  of  that 
kind  have  occurred,  causing  annoyance  and  in  several  cases  serious 
consequences. 

Figs.  661,  662,  and  663  illustrate  a  very  simple  and  ingenious  appa- 
ratus for  dividing  powders.  It  was  devised  by  Jacob  C.  Michael, 
and  consists  of  a  metallic  cup,  shaped  like  a  wineglass,  into  which  the 
powder  that  is  to  be  divided  is  dropped. 


Powder  fulder 


l'owder  lulder 


Michael's  powder 
divider 


Divider 


Cover 


There  are  several  dividers  accompanying  the  apparatus;  the  one 
shown  in  the  cut  has  twelve  wings,  making  twelve  partitions;  the 
other  dividers  have  respectively  ton  and  eight  partitions.  The  pow- 
der, having  been  thoroughly  mixed,  is  dropped  into  the  cup  B,  and 
the  divider  is  placed  on  top  by  inserting  the  end  of  the  stem  A  into 
the  narrow  end  of  the  divider  through  the  circular  orifice  which  tra- 
verses the  whole  length  and  allowing  it  to  work  its  way  down  to  the 
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bottom  of  the  cup;  this  operation  is  promoted  by  slowly  rotating  the 
divider,  when  it  will  be  found  that  the  powder  in  the  cup  has  been 
equally  divided  into  twelve  parts.    The  cover,  E,  is  now  placed  upon 


Fig.  664 


Diamond  powder  divider 


the  cup,  care  being  taken  to  have  the  edge  of  one  of  the  partitions 
of  the  divider  correspond  with  the  side  of  the  door  F.  The  whole 
apparatus  is  now  turned  upside  down,  and  the  stem  A  is  removed  by 


Fig.  665 


WeillB'a  powder  divider 


turning  the  base  C  and  sliding  it  out  of  the  orifice  in  the  divider. 
The  powder  will  be  deposited  upon  the  cover,  and  by  holding  the  cover 
over  the  powder  paper  and  opening  the  little  door  F  over  the  center 


Fig.  666 


WeilU's  powder  divider 


of  the  paper,  the  powder  which  was  in  one  of  the  sections  (one-twelfth 
of  the  whole)  will  drop  out;  the  apparatus  is  then  carried  to  the  next 
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paper,  the  divider  rotated  again  until  the  contents  of  another  section 
drop  on  the  paper,  and  the  process  is  repeated  until  twelve  equal  por- 
tions are  upon  as  many  papers.  If  eight  or  ten  powders  are  wanted 
instead  of  twelve,  the  eight  or  ten  divider  is  used,  while  if  a  smaller  or 
greater  number  than  eight,  ten  or  twelve  be  required,  that  divider  is 
chosen  which  is  a  multiple  of  the  number  desired. 

Fig.  664  shows  the  nickel  plated  diamond  powder  divider  made 
by  Fox,  Fultz  &  Co.  The  powder  is  placed  in  the  graduated  trough 
and  the  bar  (shown  iu  black  in  the  illustration)  placed  opposite  the 
graduation  denoting  the  number  of  powders  into  which  the  prescrip- 
tion is  to  be  divided.     The  powder  is  then  placed  in  the  trough  and 

Fig.  667 


Weills's  powder  divider 

levelled  with  the  aid  of  the  "  leveller,"  after  which  the  bar  is  re- 
moved and  the  powder  divided  by  inserting  the  short  handled  spatula 
at  the  graduated  marks  ;  the  separated  portions  of  powder  may  be 
then,  in  turn,  deposited  upon  the  powder  papers  arranged  as  shown 
in  Fig.  654. 

Figs.  665,  666,  667,  and  668  illustrate  a  powder  divider  devised  by 
Isaac  M.  Weills.  Fig.  665  shows  the  base  with  its  V-shaped  groove, 
having  a  hinged  gate  at  one  end,  which  may  be  moved  so  as  to  open 

Fig.  668 


Weills's  powder  divider 

or  close  the  end  of  the  base  ;  one  edge  of  the  latter  is  graduated  as 
shown  in  the  cut.  In  Fig.  666  the  top  is  shown  with  its  twenty-seven 
knife  blades,  a  quarter  of  an  inch  apart.  The  edge  of  the  top  is  grad- 
uated to  correspond  with  the  marks  on  the  base.  To  use  this  divider, 
the  gate  is  closed  and  the  block  end  of  the  top  placed  at  the  grad- 
uated mark  for  the  number  of  powders  desired,  and  the  powder 
placed  in  the  groove,  the  top  is  now  turned  end  for  end  and  the 
knit't-    blades    pressed    into   the    powder.       The    papers   having   been 

arranged  as  in  Fig.  654,  each  paper  is  gives  its  qnota  by  gently 
pushing  the  top  over  the  base  so  as  to  deliver  the  required  quantity. 

Cachets,  or  Wafer  Capsules 

The  credit  of  bringing  1  lie  cachet^  or,  as  it   is  sometimes  termed, 
cacfiet  de  pitin.  into  use  belongs  to  Limousin,  of  Paris.     Wafers  have 

been  in  use  many  years.  Wafer  sheet  is  made  by  pouring  a  mixture 
of  Hour  and  water  upon  hot  greased  plates,  or  between  two  hot,  pol- 
ished, revolving  cylinders  separated  at  a  proper  distance,  so  that  the 


SOLID   EXTEMPOKANKol'K    I'KKI'A  RATIONS 


1717 


water  is  evaporated  and  ;i  sheet  of  wafer  produced.  The  properties 
of  water  sheet  admirably  fil  it  for  administering  nauseous  powders. 
When  dry,  it  is  in  non-adhesive,  stiff,  somewhat  brittle  sheets,  slightly 
thicker  than  ordinary  cardboard.  It  is  tasteless,  and  harmless  when 
taken  into  the  stomach.  When  moistened  with  water,  its  character 
is  entirely  changed ;  it  becomes  soft,  elastic,  and  slippery.  Powders 
may  be  administered  by  Kollme's  method,  by  floating  a  piece  of 
wafer  sheet  upon  water,  and,  when  thoroughly  softened,  passing  a 
tablespoon  underneath  and  Lifting  it  out,  then  depositing  the  powder 
in  the  centre  and  folding  over  the  corners  bo  as  to  thoroughrj  en- 
close it.  If  water  is  then  poured  into  the  spoon,  the  concealed 
powder  may  be  swallowed  without  any  disagreeable  taste  being  per- 
ceived. 

Little  envelopes  made  of  wafer  sheet  (Johann  Schmidt's  SacceQk 
Amylacei)  can  now  be  had  which  may  be  filled  with  bitter  or  nauseous 
powders,  then  sealed  and  moistened  before  swallowing  5  these  are 
more  convenient  than  the  wafer  sheet  above  described.  The  empty 
envelopes  can  be  furnished  to  a  patient,  and  he  can  transfer  the  pow- 
ders from  the  papers  which  he  has  received  from  the  pharmacist, 
and  thus  prepare  each  dose  himself.  The  "saccelli"  take  up  little 
room,  and  if  the  patient  is  travelling,  they  serve  a  useful  purpose. 

The  cachet  is  an  improvement  on  the  above,  because  n<>  more 
wafer  sheet  is  used  than  is  absolutely  necessary  to  enclose  the  pow- 
der, and  thus  the  bulk  is  diminished.  Cachets  are  lenticular  or 
spoon  shaped  disks  of  wafer  sheet,  of  various  sizes.  The  powder  is 
deposited  in  the  dry  cachet,  and  the  margin  is  moistened  with  water. 
An  empty  cachet  of  exactly  the  same  size  is  placed  on  top,  w  ith  the 
convexity  upward,  and  pressure  is  made  upon  the  margin,  with  the 


Fig.  670 


Fig.  669 


Bottle  for  sealing 
cacb 


Limousin's  cachet  bonnl 


effect  of  tightly  sealing  the  cachet  and  enveloping  the  powder.  Elab- 
orate apparatus— the  necessity  for  which,  however,  is  not  apparent — 
has  been  devised  to  effecl  the  sealing  of  the  cachets.     The  simplest 

method  upon  the  small  scale  is  as  follows  :  Two  bottles  are  pio\  ided 
(a  morphine  bottle  tor  the  middle  sized  cachet  answers  \.rv  well  , 
and,  one  of  the  cachets  being  placed  upon  the  lip  of  one  bottle,  the 
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powder  is  carefully  deposited  in  the  centre  without  soiling  the  out- 
side  edge  ;  the  margin  of  an  empty  cachet  of  the  same  size  is  then 
moistened  by  quickly  passing  it  over  a  piece  of  wet  felt,  and  is  laid 
upon  the  cachet  containing  the  powder;  the  lip  of  the  other  bottle 
is  now  applied  to  the  cachet  with  sufficient  pressure  to  seal  it  effectu- 
ally. The  position  of  the  bottles  is  shown  in  Fig.  669.  Limousin's 
improved  method  is  similar  in  principle,  although,  of  course,  more 
finished.  A  board,  with  depressed  perforations  for  three  sizes  is 
shown  in  Fig.  670.  Empty  cachets  are  placed  upon  the  depressions, 
and  the  powder  is  deposited  in  the  centre  with  the  aid  of  the  small 


Fig.  671 


Fig.  672 


Cachet  wetter,  finished  cachet,  cachet  funnel, 
and  cachet  containing  powder 


Sealing  the  cachet 


Fig.  673 


powder  funnel  (see  Fig.  671).  The  "  wetter  and  presser"  is  shown 
to  the  left  of  the  funnel ;  this  is  of  two  kinds  of  wood,  joined  in  the 
middle, — one  end  being  hard,  light  colored,  and  highly  polished,  the 
other  being  dark  colored  and  somewhat  absorbent.     The  end  of  the 

latter  is  used  to  moisten  the  margin  of 
the  cachet  by  first  placing  it  upon  a 
piece  of  moist  felt  and  then  applying 
it  to  the  cachet ;  an  empty  cachet  is 
now  laid  upon  the  one  containing  the 
powder,  and  the  "presser"  end  is  ap- 
plied with  some  force  so  as  to  seal  the 
cachet  (see  Fig.  (572)  ;  the  sealed  cachet 
is  pushed  np  from  below,  as  shown  in 

{^^^^^^jj^HB^Bdlr  ^  l(>ss  <'xPr,ls'v<'  apparatus  for  filling 

and  scaling  cachets  than  that  made  by 
Limousin    may    be    obtained    from    the 

German  importing  houses  (sec  Fig.  673).  A  rectangular  sheet  of 
thick  rubber  cloth  is  perforated  with  twelve  circular  holes,  each  large 

enough  to  hold  an  empty  cachet  ;  the  powder  is  deposited  in  the 
centre  of  the  cachet  through  a  small  funnel  ;  the  inner  edge  of  an 
empty  cachet  is  dampened  by  rubbing  it  for  a  moment  upon  a  piece 
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Fig.  674 


of  cotton  flannel  moistened  with  water,  the  moistened  cache!  ifl  laid 
upon  the  one  containing  the  powder  so  as  to  enclose  it,  and  the  presser, 
which  is  armed  at  its  base  with  three  needles  and  has  a  spring  in  the 
handle,  is  applied  so  that  the  cachet  is  sealed,  and  when  the  spring 
is  released  the  needles 
penetrate  the  edge  of 
the  finished  cachet  suffi- 
ciently so  that  it  can  be 
lifted  and  dropped  into 
the  box  without  touching 
it  with  the  hands. 

Limousin  devised  a 
powder  measurer,  the 
construction  of  which  is 
shown  in  Fig.  674.  The 
upper  view  shows  the 
measurer  closed,  ready 
for  use  ;  the  lower  view 
shows  how  its  capacity  may  be  varied  to  suit  the  weight  of  the  pow- 
der desired.  This  is  done  by  turning  the  milled  head,  which  revolves 
upon  the  screw  which  is  attached  to  the  disk  forming  the  movable 
bottom  of  the  cup.  A  coiled  spring  aids  in  pushing  the  disk  outward 
when  it  is  necessary  to  lessen  the  capacity,  so  that  this  can  be  regu- 
lated with  great  exactness.  The  value  of  this  measurer  lies  in  the 
fact  that  it  can  be  used  for  delivering  a  more  or  less  compact  disk  of 
powder  in  a  cachet  without  soiling  the  edges  of  the  latter,  and  when 

Fig.  675 


Powder  meamirer  for  cachets 
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Konxcal  apparatus 


Konm-alx  (exact  size) 


a  large  number  of  cachets  of  a  definite  weight  are  needed. — i.e.,  one 
gramme  guarana  powders, — it  can  be  used  as  is  the  sridlit/  powder 
measure  (see  Fig.  652). 
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J.  M.  Grosvenor  &  Co.,  of  Boston,  have  introduced  an  excellent 
apparatus  lor  dispensing  cachets.  It  is  made  in  a  very  substantial 
manner,  and  consists  of  three  nickelled  metal  plates  hinged  together 
as  shown  in  Fig.  675.  The  cachets,  which  are  termed  ''konseals," 
are  made  of  thinner  material  than  ordinary  cachets,  and  the  finished 
cachet  is  less  bulky  and  neater  in  appearance. 

The  saucer  shaped  cachets  are  pressed  with  the  fingers  into  the 
inner  circles  of  plate  E,  and  also  into  those  on  plate  A ;  plate  C  is 
then  laid  upon  plate  E,  and  the  medicated  powder  dropped  through 
the  funnel  into  the  cachet.  Large  doses  may  be  pressed  with  a 
thimble  furnished  for  the  purpose,  and  thus  smaller  cachets  may  be 
used  than  are  possible  in  ordinary  apparatus. 

When  the  cachets  are  filled,  the  filling  plate  is  lifted  and  a  damp- 
ening roller  passed  over  the  edges  of  the  empty  capsules  in  plate  A. 
The  latter  is  then  closed  over  the  bottom  plate,  and  a  slight  pressure 
seals  the  cachet.  On  opening  the  apparatus  the  filled  cachets  may  be 
easily  removed  by  pushing  each  one  gently  out  with  the  finger. 

Fig.  676  shows  the  exact  sizes  of  the  wafer  konseals.      No.  000 


Fig.  677 


Fig.  678 


Dry  seal  cachet 

permits  the  adminisl  ration  of 
a  cachet  not  larger  than  a 
large  sized  pill. 

The  name  u  konseals"  was 
adopted  by  J.  M.  Grosvenor 
&  Co.  as  shorter  and  better 
adapted  for  prescription  use 
than  "Morstadt's  cachets," 
which  was  their  original 
name.  They  were  contrived 
by  Karl  Morstadt,  of  Prague, 
Austria. 
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Dry  seal  cachet  apparatus 


Fig.  677  shows  Johann  Schmidt's  dry  seal  cachet.  Tin-  advantage 
of  this  form  is  that  there  are  no  "flanges,"  as  in  the  ordinary  cachet. 
They  are  made,  of  very  thin,  elastic  wafer  sheet  ;  the  manner  of 
closing  the  dry  seal  cachet  resembles  that  used  for  "empty"  gelatin 
capsules.  The  "cap"  fits  over  the  body,  and  no  moistening  is  re- 
quired, as  the  pressure  forces  the  cap  tightly  over  the  edge  of  the 
body  containing  the  powder.  The  apparatus  shown  in  Fig.  678 
is  similar  in  construction  to  the  "konseal"  apparatus  above 
described. 

It.  is  greatly  t<>  i>e  regretted  that  wafer  capsules  are  not  more  fre- 
quently prescribed.  They  have  many  substantia]  advantages.  The 
substance  is  rendered  tasteless  by  their  use,  and  yet  is  easily  liberated 

in  the  stomach  in  a  pulverulent  condition,  and  this  is  well   known  to 

be  the  most  favorable  solid  form  for  solution  in  the  gastric  fluids;  the 
knack  of  swallowing  them  is  easily  acquired  j  the  pharmacist  has  the 
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great  advantage  of  furnishing  preparations  which  are  not  ready  made, 
and  the  purity  of  the  ingredients  can  be  personally  vouched  for. 


Tabellae    Tablets,  Tablet  Triturates 

Tablets,  or  tablet  triturates,  may  be  defined  as  minute  disk-like 

masses  of  medicinal  powders,  the  basis  usually  consisting  of  powdered 
sugar  of  milk,  or  a  mixture  of  sugar  of  milk  and  cane  sugar.  A  tablet 
made  from  sugar  of  milk  alone  is  too  easily  crushed  so  that  usually 
a  mixture  consisting  of  sugar  of  milk,  5  parts,  cane  sugar,  1  part,  is 
used.  The  powder  is  held  together  and  the  tablet  retains  its  shape 
through  the  adhesion  of  the  particles  which  is  developed  by  the  use 
of  a  volatile  liquid  like  alcohol. 

Tablet  triturates  originated  with  Dr.  Robert  M.  Fuller,  and  neither 
process  nor  apparatus  is  patented.    Since  his  first  communication  on 


Fig.  679 


Fig.  680 


Tablet  triturate  machines 


the  subject,  in  1878,  they  have  been  largely  manufactured,  and  phar- 
macists owe  a  debt  to  Dr.  Fuller  for  voluntarily  giving  them  a  very 
neat  and  ingenious  process  whereby  many  medicines  can  be  satisfac- 
torily administered. 

The  tablet  is  made  by  pressing  a  paste  into  perforations  made  in  a 
plate  of  hard  rubber,  metal,  glass,  or  other  suitable  material.  These 
holes  are  of  uniform  diameter,  and  the  plate  must  have  a  uniform 
thickness  throughout.  The  number  of  holes  in  tin'  plate  is  determined 
by  their  relative  size,  plates  having  been  made  with  as  many  as  three 
hundred  perforations.  Using  various  plates  the  tablets  weigh  from 
half  a  grain  to  four  grains. 

In  using  the  apparatus,  the  upper  plate  is  placed  upon  a  pill  tile  or 
plate  of  glass,  and  the  paste  is  spread  upon  the  upper  surface  and 
rubbed  into  the  small  holes  with  a  spatula.  When  all  oi'  the  holes 
are  filled,  the  excess  of  paste  is  brushed  from  the  surface,  some  of 
the  dry  triturate  is  dusted  over  both  sides  of  the  plate,  and  the 
latter  set  aside  for  a  few  minutes.  The  upper  plate  is  then  lifted 
over  the  lower  plate  and  laid  upon  it  so  that  the  two  long  pegs 
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enter  the  corresponding  holes  (see  Fig.  679).  Now,  by  pressing 
firmly  but  gently  upon  the  upper  plate  the  pegs  are  forced  upward 
slowly  until  the  plates  come  together  and  a  tablet  rests  upon  the 
top  of  each  peg ;  the  apparatus  is  then  set  aside  to  permit  the  tab- 
lets to  dry,  when  they  are  taken  off,  and  the  plates,  after  brushing, 
are  ready  for  another  operation.  Fig.  680  shows  another  style  of 
mould. 

It  will  usually  be  found  desirable  to  have  several  sets  of  plates,  so 
that  they  may  be  worked  continuously,  the  tablets  drying  upon  one 
while  another  is  being  used  for  forming  the  tablets.  The  paste  may 
be  made  by  adding  the  medicating  ingredient  in  fine  powder  to  finely 
powdered  sugar  or  sugar  of  milk  and  moistening  it  with  alcohol. 
Sugar  of  milk  alone  makes  a  tablet  which  is  soft  and  easily  crushed, 
so  that  the  usual  mixture  consists  of  sugar  of  milk,  5  parts,  cane 
sugar,  1  part.  For  oxidizable  substances,  kaolin  or  precipitated  chalk 
have  been  used  as  diluents.  In  some  rare  cases  a  little  powdered 
acacia  may  be  needed,  but  care  must  be  observed  not  to  get  the  paste 
too  tenacious  nor  too  soft,  as  there  may  be  difficulty  in  forcing  the 
tablets  out  of  the  perforations,  or  they  may  take  a  long  time  to  dry. 

Fig.  681 


Colton's  No.  1  triturate  machine 

Tablets  used  for  hypodermic  medication  may  be  advantageously  made 
by  this  process.  Accurate  adjustment  of  the  ingredients  and  pro- 
longed trituration,  so  that  each  tablet  shall  contain  its  due  pro- 
portion of  activity  and  thorough  desiccation,  are  the  important  de- 
tails in  the  manufacture  of  tablet  triturates. 

To  avoid  the  development  of  moulds  on  the  tablets  they  must  be 
thoroughly  dried  before  bottling,  by  spreading  them  upon  a  frame 
covered  with  muslin,  and  exposing  them  to  currents  of  warm  air. 

In  developing  a  formula  or  deciding  upon  the  amount  of  material 
required  for  a  given  number  of  tablets,  the  weight  of  the  diluent 
which  exactly  fills  all  of  the  openings  in  the  mould  is  determined  by 
an  experiment.  This  amount,  of  diluent  is  then  weighed  and  placed 
in  a  pile  on  the  work  counter,  and  by  its  side  is  placed  the  total 
amount  of  medication  for  the  number  of  tablets  made  by  the  mould. 
A  bulk  of  the  diluent  equal  to  the  bulk  of  the  medication  is  now 
withdrawn,  the  modiention  and  remaining  diluent,  mixed  by  tritura- 
tion and  the  resulting  triturate  moistened  and  forced  into  the  open- 
ings in  the  moulds.    If  they  are  not.  completely  filled  more  diluent  is 
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added,  its  weight  noted,  and  the  formula  then  made  up  from  the 
results  of  the  experiment. 

Figs.  681  and  682  show  Colton's  No.  1  aud  No.  2  triturate  ma- 
chines. 

Many  of  the  tablets  sold  to-day  as  tablet  triturates  are  compressed 
on  a  regular  tablet  machine  (see  page  1767),  being  made  in  all  re- 
spects like  compressed  tablets.  They,  of  course,  represent  the  prin- 
ciples of  a  triturate,  i.e.,  a  small  amount  of  medication  and  a  diluent, 
uniformly  mixed  by  trituration.    It  is  less  costly  to  make  them  on  a 

Fig.  682 
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Colton's  No.  2  triturate  machine 

compressing  machine  if  the  apparatus  is  at  hand  than  by  the  mould- 
ing process. 

Tablet  triturates  have  been  made  "in  blank" — that  is,  without 
medication.  When  medicating  liquids  have  been  added  to  them  they 
are  termed  tablet  saturates. 

Trochisci     Troches 

Troches,  or  lozenges,  are  solid,  discoid  or  cylindrical  masses,  con- 
sisting chiefly  of  medicinal  powders,  sugar,  and  mucilage.  They  are 
intended  to  be  used  by  placing  them  in  the  mouth  and  permitting 
them  to  remain  until,  through  slow  solution  or  disintegration,  their 
purpose  of  mild  medication  is  effected.  It  is  obvious  that  very  power- 
ful or  disagreeable  remedies  cannot  be  administered  in  this  way. 
The  formation  of  the  "lozenge  mass"  is  the  most  important  part  of 
the  operation.  The  dry  powders  must  be  made  into  a  tenacious  mass 
which  shall  possess  sufficient  plasticity  to  enable  it  to  be  rolled  into  a 
flat  cake  without  crumbling.  It  must  not  retain  moisture  so  long  as 
to  occasion  too  much  delay  in  drying  the  troches,  and  the  tr 
must  not  be  brittle  through  want  of  sufficient  adhesiveness.  Mu- 
cilage of  tragacanth  has  been  found  best  to  serve  the  purpose  of 
causing  the  adhesion  of  the  powders. 
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Making  the  Mass. — The  best  method  of  making  the  mass  is  first 
to  prepare  the  mucilage  according  to  the  formula,  and,  having  mixed 
and  sifted  the  powders,  add  sufficient  mucilage  to  make  a  mass  of  the 
proper  consistence.  The  quantity  always  depends  upon  the  character 
of  the  powder.  If  the  latter  is  absorbent,  more  mucilage  is  required 
than  if  the  powder  is  made  up  largely  of  extracts.    The  usual  method 


Fig.  683 


Fig.  684 


Slocum's  lozenge  board 

of  mixing  powdered  tragacanth  or  acacia  with  the  dry  powders,  and 
then  trusting  to  the  addition  of  the  right  proportion  of  water,  is  gen- 
erally disappointing  in  the  hands  of  the  inexperienced,  almost  invari- 
ably producing  too  moist  a  mass.  Upon  the  large  scale  the  manufac- 
turer employs  a  mixing  machine  to  form  the  mass ;  upon  the  small 
scale  the  pharmacist  uses  the  mortar  and  pestle.  The  mortar  clamp, 
shown  in  Fig.  484,  is  very  useful  in  this  connection  and  in  working 
tough  masses.  Hahn'  s  pestle  cap  will  save  blistering  the  hands  of  the 
inexperienced.  This  device,  shown  in  Fig.  683,  consists  of  a  brass 
cup  shaped  cap,  A,  perforated  in  the  centre,  and  screwed  to  the  top 
of  the  pestle  at  S,  so  as  to  permit  of  the  slow  revolution  of  the  cap 
when  the  pestle  is  tightly  grasped  in  the  hand  ;  the  lower  cut  shows 
another  view  of  the  cap. 

Rolling  the  Mass. — When  the  mass  is  made,  it  must  be  formed  into 
a  flat  cake  by  placing  it  upon  a  hard,  level,  dusted  surface  and  rolling 

it  with  a  cylindrical  roller.  The 
thickness  of  the  cake  determines 
the  weight  of  the  lozenge,  and 
hence  it  is  more  exact  to  have  some 


Fig.  685 


Harrison's  lozenge  hoard  Harrison's  lozenge  board  (sectional  view) 

means  of  adjusting  the  thickness.  In  Slocum's  lozenge  board  (see 
Fig.  684 ;  this  is  ingeniously  effected  by  the,  use  of  tapering  oak  strips, 

0,   which   slide    in    inclined    furrows  ;    the   handles  of  the  strips   are 

graduated,  having  saw  kerfs  :it  regular  intervals;  the  brass  plate,  B, 

permits  these  t<>  l>e  accurately  adjusted  and  held,  so  that  both  strips 
project  uniformly  above  the  board.  By  pushing  both  strips  forward, 
greater  thickness  of  the  lozenge  cake  is  secured. 
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Harrison's  lozenge  board  is  shown  in  Figs.  685  and  686.  Tin- 
board  is  surrounded  by  a  frame,  and  the  former  ean  be  elevated  or 
depressed  uniformly  by  turning  the  screw  shown  in  the  sectional  view 


Fig.  687 


Fig.  688 


Pig   689 


B 


(I 


Lozenge 

punch 


Fig.  690 


Procter's  lozenge  board 

in  Fig.  686.     The  handles  of  the  roller  form  one  con-  CJ 

tinuous  piece,    running   through   a   longitudinal   hole       Lozenge 
through  its  centre.      This  permits  the  handles  to  be    t<tffg^K 
grasped   tightly  while   the   roller  revolves.      Lozenge 
rollers  should  be  true  cylinders,  and  are  generally  made  of  hard 
wood.     Steel   rollers   and   glass  rollers  have   been  used,    however. 
These  are  both  made  hollow,  so  that  hot  water  can  be  introduced 
through  the  holes  made  where  the  handles  are  screwed  in.     Hollow 
lozenge  rollers  of  this  kind  are  used  when 
heated  for  rolling  stiff  extractive  masses. 

A  convenient  lozenge  board  was  devised 
by  Wallace  Procter  (see  Fig.  687).  The 
board,  made  of  well  seasoned  wood,  is  14 
inches  long,  10  inches  wide,  and  Ih  inches 
thick.  At  each  side,  about  3  inches  from 
each  end,  a  plate,  B,  is  let  in  and  securely 
fastened  ;  the  brass  plates,  C,  are  movable, 
and  are  held  in  place  by  pins  at  one  end  and 
square  shouldered  screws,  D,  at  the  other 
end  ;  the  side  plates,  C,  are  raised  or  lowered 
and  fixed  at  any  height  desired  by  the  set 
screw,  D. 

Cutting  the  Troches. — Troches  are  cut 
by  cylindrical  or  conical  punches,  often 
made  of  tinned  iron,  as  shown  in  Fig.  688, 
but  preferably  of  steel.  Pig.  689  shows  a 
very  good  punch,  having  a  hardened  steel 
octagonal  cutter,  C,  soldered  to  a  hollow 
conical  handle,  M.  Fig.  690  represents  a 
very  complete  lozenge  cutter  with  a  circu- 
lar die,  which  stamps  a  letter  upon  a  lozenge 
in  addition  to  cutting  it.  It  was  obtained  by 
the  author  from  Chicago.  It  is  made  very 
substantially,  and  is  accompanied  by  a  cutter  and  a  die  tor  oval 
lozenges.   Fig.  692  shows  the  Franciscus  lozenge  punch.   The  cotter  is 
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of  steel  and  a  coiled  spring  at  the  top  of  the  handle  pushes  the 
lozenge  out  after  it  is  cut.  Fig.  693  shows  an  excellent  cutter  which 
accurately  cuts  six  lozenges  at  once.  It  was  devised  by  a  Western 
pharmacist.     Fig.  691  gives  the  end  view.    The  cutter  is  placed  upon 


Fig.  692 


Fig.  693 


Fig.  694 


The  Franciscus 
lozenge  punch 


Lozenge  cutter 


Lozenge  cutter 
(end  view) 


the  soft  mass  and  pressed  down  until  the  edges  touch  the  board.  By 
pressing  upon  the  handle,  A,  the  lozenges  are  forced  out  of  the  cut- 
ters, the  springs,  S,  causing  the  pushers  to  resume  their  original 
position. 

Fig.  695  shows  Colton's  lozenge  cutting  machine.  The  mass, 
having  been  previously  rolled  into  a  flat  cake  of  the  desired  thickness, 
is  placed  upon  the  moving  rubber  belt,  which  carries  it  forward  to  a 


Fig.  695 


ColtonN  lozenge  cutting  mnchine 


finishing  roller  which  gives  it  the  necessary  evenness  of  snrfaoe ;  tt 
then  passes  under  the  tapering  cutters,  and  the  lozenges  drop  down- 
ward to  a  tray  or  receiver. 
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Ammonii  Chlo- 
ric! i 


Cubebse 


U.  S.  P.  Troches 

Trochisci  Acidi  Made  by  forming  a  mass,  with  the  aid  of  Stronger  Orange  Flown  Water, 

Tannici  from  6  Gm.  of  Tannic  Acid,  Go  Gin.  of  Sugar,  and  2  Gin.  of  Tragac  antli, 

and  dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Syrup  of  Tolu,  from   10  Gm.  of 
Ammonium    Chloride,    20   Gm.    of    Extract    of    Glycyrrhisa,    2    Gm.    of 
Tragacanth,  and  40  Gm.  of  Sugar,  and  dividing  it  into   100  trocbea 
Made  by  forming  a  mass,  with  the  aid  of  Syrup  of  Tolu,  from  2.~>  Gm.  of 
Extract  of   Glycyrrhiza   and    12  Gm.   of   Acacia,    with    which    3   Gm.   of 
Oleoresin  of  Cubeb  and   1  mil  of  Oil  of  Sassafras  have  been  thoroughly 
incorporated,  and  dividing  it  into   100  troches 
Potassii  Chloratis  Made  by  forming  a  mass,  with  the  aid  of  Water,  from  15  Gm.  of  Potassium 
Chlorate,  60  Gm.  of  Sugar,  and  3  Gm.  of  Tragacanth,  and  dividing  it 
into  100  troches 
Sodii  Bicarbona-    Made  by  forming  a  mass,  with  the  aid  of  Mucilage  of  Tragacanth,  from  18 
tis  Gm.  of  Sodium  Bicarbonate,  54  Gm.  of  Sugar,  and  1  Gm.  of  Myristica 

and  dividing  it  into  100  troches 

N.  F.  Troches 

Trochisci  Carbonis    Made  by  forming  a  mass  by  the  aid  of  water  from  30  Gm.  of  Wood  Charcoal, 
Ligni  4  Gm.  of  Tragacanth,  00  Gm.  of  powdered  sugar  and  0.3  Gm.  of  Vanillin, 

and  dividing  into  100  troches 
Gambir  Made  by  forming  a  mass,  with  the  aid  of  Water,  from  6  Gm.  of  Gambir, 

91  Gm.  of  Sugar,  3  Gm.  of  Tragacanth,  and  0.2  mil  of  Oil  of  Cinnamon 

and  dividing  it  into  100  troches 
Mentha?  Piperita  Made  by  forming  a  mass  by  the  aid  of  Mucilage  of  Tragacanth  from  1  mil 

of  Oil  of  Peppermint,  and  100  Gm.  of  Sugar  and  dividing  into  100  trochee 
Phenolphthaleini    Made  by  forming  a  mass  by  the  aid  of  water  from  6  Gm.  of  Phenolphthalein, 

10  Gm.  of  Acacia,  84  Gm.  of  Sugar,  0.3  Gm.  of  Vanillin  and  0.1  Gm.  ot 

Carmine,  and  dividing  into  100  troches 
Quininae  Tannatis  Made  by  forming  a  mass  by  the  aid  of  Water  and  Chloroform  from  6  Gm. 

of  Quinine  Tannate,  3  Gm.  of  Tragacanth,  5  Gm.  of  Oil  of  Theobroma, 

25  Gm.  of  Cocoa,  60  Gm.  of  Sugar,  0.3  Gm.   Vanillin  and  0.2  Gm.  of 

Sodium  Benzosulphinide  and  dividing  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Water,  from  3  Gm.  of  Santonin, 

54  Gm.  of  Sugar,  40  Gm.  of  Cocoa,  0.1  Gm.  of  Vanillin  and  3  Gm.  of 

Tragacanth,  and  dividing  it  into  100  troches 
Made  by  forming  a  mass  by  the  aid  of  Water  from  3  Gm.  of  Santonin,  3  Gm. 

of  Mild  Mercurous  Chloride,  3  Gm.  of  Tragacanth,  51  Gm.  of  Sugar  and 

40  Gm.  of  Cocoa  and  0.1  Gm.  of  Vanillin  and  dividing  into  100  troches 
Made  by  forming  a  mass  by  the  aid  of  Water  from  30  Gm.  of  Washed  Sul- 
tassii  Bitartratis    phur,.6  Gm.  of  Potassium  Bitartrate,  4  Gm.  of  Tragacanth,  60  Gm.  of 

Sugar  and  0.5  mil  of  Oil  of  Orange  and  dividing  into  100  troches 
Ulmi  Made  by  forming  a  mass  by  the  aid  of  Water  from  20  Gm.  of  Elm,  1  Gm.  of 

Tragacanth,  79  Gm.  of  Sugar,  and  0.2  mil  of  Methyl  Salicylate  and  dividing 

into  100  troches 


Santonini 


Santonini   Com- 
positi 

Sulphuris  et  Po- 


Unofficial  Troches  or  Lozenges 


Name 


Ingredients 


Preparation 


Trochiscus  Acidi 
Benzoici.     Br. 
Acidi  Carbolici. 
Br. 


Trochisci  Antiacidi 
B.P.C 


Trochiscus  Bis- 
muthi  Com- 
positus.    Br. 


Catechu  Br. 


Trochisci  Cretae. 
U.  S.  P.  1890 


Trochisci  Ferri. 
U.  S.  P.  1890 


Trochiscus  Ferri 
Redacti.    Br. 


0.03  Gm.  Benzoic  Acid 

15  Gm.  Phenol;  500  Gm.  Refined 
Sugar;  45  Gm.  Gum  Acacia;  15 
Gm.  Tragacanth;  45  mil.-,  Lemon 
Juice 

22.68  Gm.  Precipitated  Calcium 
Carbonate;  16.20  Gm.  Magne- 
sium Carbonate;  6.48  Gm.  So- 
dium Chloride,  Simple  Basis  a 
sufficient  quantity 

0.15  Gm.  each  of  Bismuth  Oxy- 
carbonate  and  Heavy  Magne- 
sium Carbonate;  0.30  Gm.  Pre- 
cipitated Calcium  Carbonate 

0.06  Gm.  Catechu 

25  Gm.  Prepared  Chalk;  7  Gm. 
Acacia;  3  mils  Spirit  of  Nutmeg, 
40  Gm.  Sugar;  Water,  sufficient 
to  make  100  troches 

30  Gm.  Ferric  Hydrate;  1  Gm. 
Vanilla,  cut;  100  Gm.  Sugar; 
Mucilage  of  Tragacanth,  suffi- 
cient to  make  100  troches 

0.06  Gm.  Reduced  Iron 


Mix  with  Fruit   Basis'  to  form  a  los- 

enge 
Mix  and  make  into  500  lozenges;  dry 


Mix,  form  a  mass  and  divide  into  100 
troches 


Mix    with    Rose    Basis'     to    form    a 
lozenge 


Mix  with  Fruit  Basis*  to  form  a  lo»- 

enge 
Rub  the  powders  with  the  Spirit  oi 

Nutmeg    until    thoroughly     mixed, 

form  a  mass  with  Water,  ami  divide 

into  loo  troches 
Huh  the  Vanilla  with  ■  portion  of  the 

Sugar  to  a  line  powder,  add  the  l'cr- 
ric  Hydrate  and  remainder  of  the 
Sugar,  form  a  EDAM  with  Mucilage, 
and  divide  into  UK)  troches 
Mix  with  the  Simple  Basis'  to  form  a 
lozenge 
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Unofficial  Troches  or  Lozenges — Continued 


Name 


Trochiscus  Guaiaci 
Resin®  Br. 

Trochisci  Ipecacu- 
anhas. U.  S.  P. 
1890 

Trochiscus  Kino 
Eucalypti.  Br. 

Trochiscus  Krame- 
ria.  Br. 

Trochiscus  Krame- 
riffi  et  Cocainas 
Br.  _ 

Trochisci    Mentholis 
Compositi  B.  P.  C 

Trochiscus  Mor- 

phinse.     Br. 
Trochiscus  Morphins 

et  Ipecacuanha; 

Br. 
Trochiscus  Sulphu- 

ris.    Br. 


Trochisci  Zingib- 
eris.  U.  S.  P. 
1890 


Ingredients 


0.2     Gm.     Guaiacum    Resin 

2  Gm.  Ipecac;  2  Gm.  Tragacanth; 

65  Gm.  Sugar;  Syrup  of  Orange 

to  make  100  troches 
0.06  Gm.  Eucalyptus  Kino 

0.06  Gm.  Extract  of  Krameria 

0.06  Gm.  Extract  of  Krameria; 
0.003  Gm.  Cocaine  Hydrochloride 

4.86  Gm.  Potassium  Chlorate;  1.62 
Gm.  Menthol;  0.16  Gm.  Beta- 
caine  Hydrochloride 

0.002  Gm.  Morphine  Hydro- 
chloride 

0.002  Gm.  Morphine  Hydrochlo- 
ride; 0.006  Gm.  Ipecac 

150     Gm.     Precipitated     Sulphur; 

30  Gm.  Acid  Potassium  Tartrate; 

275   Gm.    Sugar;    30   Gm.    Gum 

Acacia;     30     miis     Tincture     of 

Orange;  30  mils  Mucilage  of  Gum 

Acacia 
20  mils  Tincture  of  Ginger;  4  Gm. 

Tragacanth;     130     Gm.     Sugar; 

Syrup   of    Ginger    to   make    100 

troches 


Preparation 


Mix  with  the  Fruit  Basis*  to  form  a 
lozenge 

Mix  the  powders  intimately,  form  a 
mass  with  the  aid  of  Syrup  of  Orange, 
and  divide  into  100  troches 

Mix  with  Fruit  Basis*  to  form  a  loz- 
enge 

Mix  with  Fruit  Basis*  to  form  a  loz- 
enge 

Mix  with  the  Fruit  Basis*  to  form  a 
lozenge 

Mix,  form  a  mass  by  the  aid  of  Fruit 
Basis*  and  divide  into  100  troches 

Mix  with  the  Tolu  Basis'  to  form  a 

lozenge 
Mix  with  the  Tolu  Basis2  to  form  a 

lozenge 

Thoroughly  incorporate  the  Tincture 
of  Orange  with  the  mixed  powders, 
form  a  mass  with  the  aid  of  the  Mu- 
cilage, and  divide  it  into  500  lozenges 


Thoroughly  incorporate  the  Tincture 
of  Ginger  with  the  Sugar,  dry  it  in 
the  air,  add  the  Tragacanth,  form  a 
mass  with  the  aid  ot  the  Syrup,  and 
divide  into  100  troches 


1.  Preparation  of  Lozenges  with  Simple  Basis.  Br. — Mix  500  times  the  quantity 
of  drug  ordered  for  one  lozenge  with  496  Gm.  of  powdered  sugar  and  19.5  Gm.  of  pow- 
dered gum  acacia,  form  a  mass  with  the  aid  of  35  mils  of  mucilage  of  gum  acacia  and 
sufficient  distilled  water,  and  divide  it  into  500  lozenges.     Dry  them. 

2.  Preparation  of  Lozenges  with  Toiu  Basis.  Br. — Take  500  times  the  quantity  of 
drug  ordered  for  one  lozenge,  dissolve  alkaloids,  if  present,  in  10  mils  of  water,  mix- 
ing the  solution  thoroughly  with  482  Gm.  of  powdered  sugar  and  19.5  Gm.  of  powdered 
gum  acacia,  then  incorporate  any  other  ingredients  ordered  and  10  mils  of  tincture  of 
balsam  of  tolu,  form  into  a  mass  with  35.5  mils  of  mucilage  of  gum  acacia  and  sufficient 
distilled  water,  and  divide  it  into  500  lozenges.     Dry  them. 

3.  Preparation  of  Lozenges  with  Rose  Basis.  Br. — Mix  500  times  the  quantity  of 
drug  ordered  for  one  lozenge  with  496  Gm.  of  powdered  sugar  and  19.5  Gm.  of  pow- 
dered gum  acacia,  form  into  a  mass  with  the  aid  of  35  mils  of  mucilage  of  gum  acacia 
and  0.025  mils  of  oil  of  rose,  and  divide  into  500  lozenges.     Dry  them. 

4.  Preparation  of  Lozenges  with  Fruit  Basis.  Br. — Mix  500  times  the  quantity  of 
drug  ordered  for  one  lozenge  with  26  Gm.  of  powdered  sugar  and  6.5  Gm.of  tragacanth, 
form  into  a  mass  with  the  aid  of  sufficient  black-currant  paste  of  commerce,  to  make 
650  Gm.,  and  divide  into  500  lozenges.    Dry  them. 


TROCHISCI  ACIDI  TANNICI.  U.  S.     Troches  of  Tannic  Acid 
[Troch.  Acid.  Tann.] 


♦Tannic  Acid 

Sugar,  in  fine  powder 

Tragacanth,  in  fine   powder 

Stronger  Orange  Flower  Water,  a  sufficient  quantity, 

To  make  one  hundred  troches 


Metric 

6  Om. 

65  Gm. 

2  <im. 


100 


Old  form 

93  gr. 

2  oz.  av.  1 2S  gr. 

31  gr. 


100 


Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
form  a  mass  with  stronger  orange  flower  water  and  divide  it  into  100 
troches. 
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TROCHISCI   AMMONII   CHLORIDI.  U.S.      Troches   of   Ammonium 

Chloride 

[Troch.  Ammon.   Chlor.] 

Metric  Old  form 

'Ammonium  Chloride,  in  fine  powder 10  Gm.  1 ;,  \  gr. 

Extract  of  Glycyrrhiza,  in  fine  powder 20  Gm.  800  gr. 

Tragacanth,  in  fine  powder 2  Gm.  ;jl  Kr. 

Sugar.in  fine  powder 40  Gm.  l  o*.  av.  180  gr. 

Syrup  of  Tolu, 

To  make  one  hundred  troches 100  100 

Rub  the  powders  together  until  they  are  thoroughly  mixed;  then 
form  a  mass  with  syrup  of  tolu  and  divide  it  into  100  troches. 

TROCHISCI    CUBEB>C.  U.  S.      Troches    of    Cubeb 
[Troch.   Cubeb.] 

Metric  Old  form 

♦Oleoresin  of  Cubeb 2  Gm.  31  gr. 

Oil  of  Sassafras Imil  16  min. 

Extract  of  Glycyrrhiza,  in  fine  powder 25  Gm.  386  gr. 

Acacia,  in  fine  powder 12  Gm.  185  gr. 

Syrup  of  Tolu,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
add  the  oleoresin  and  the  oil,  and  incorporate  them  with  the  mixture. 
Lastly  form  a  mass  with  syrup  of  tolu  and  divide  it  into  100  troches. 

TROCHISCI  POTASSII  CHLORATIS.  U.S.     Troches   of   Potassium 

Chlorate 
[Troch.    Pot.    Chlorat.] 

Metric  Old  form 

"Potassium  Chlorate,  in  fine  powder 15  Gm.  231  gr. 

Sugar,  in  fine  powder 60  Gm.  2  o«.  av.    51  «r. 

Tragacanth,  in  fine  powder 3  Gm.  46  gr. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Mix  the  sugar  with  the  tragacanth  by  trituration  in  a  mortar ;  then 
transfer  the  mixture  to  a  sheet  of  paper,  and  by  means  of  a  bone  or 
wooden  spatula  mix  it  with  the  potassium  chlorate,  being  careful  to 
avoid  unnecessary  trituration  or  pressure,  which  might  cause  the 
mixture  to  ignite  or  explode.  Lastly  form  a  mass  with  water  and 
divide  into  100  troches. 

TROCHISCI  SODII  BICARBONATIS.  U.  S.     Troches  of  Sodium 

Bicarbonate 
[Troch.  Sod.  Bicarb.] 

Metric  Old  ferm 

'Sodium  Bicarbonate 18  Gm.  27*  Kr. 

Sugar,  in  fine  powder 54  Gm.  1  o».  av 

Myristica,  freshly  grated 1  Qm-  15  gr. 

Mucilage  of  Tragacanth,  a  sufficient  quantity. 

To  make  one  hundred  troches 100  I'm 

Triturate  the  myristica  with  the  sugar,  gradually  added,  until  they 
are  reduced  to  a  fine  powder,  and  mix  this  ultimately  with  the  Bodium 
bicarbonate;  then  form  a  mass  with  the  mucilage  of  tragacanth  and 
divide  it  into  100  troches. 
109 
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TROCHISCI  CARBONIS  LIGNI.   N.  F.     Troches  of  Charcoal 
[Troch.   Carb.   Lig.] 

Metric  Old  form 

Wood  Charcoal,  in  Xo.  100  powder      30.0  Qm.  l  oa.  av.    25  gr. 

Tragacanth,  in  fine  powder 4.0  Qm.  62  gr. 

Sugar,  in  fine  powder 66.0  Qm.  2  oz.  av.  144  gr. 

Vanillin 0.3  Qm.  5  gr. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Triturate  the  vanillin  with  20  Gm.  [old  form  309  grains]  of  sugar 
until  reduced  to  a  fine  powder,  add  the  remainder  of  the  sugar  and 
the  other  ingredients,  mix  thoroughly,  and  form  a  mass  with  water. 
Divide  this  into  100  troches  and  dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  GAMBIR.   N.  F.      Troches   of  Gambir 

(U.  S.  P.  VIII) 

[Troch.  Gambir] 

Metric  Old  form 

Oambir,  in  fine  powder 6.0  Qm.  93  gr. 

Tragacanth  in  fine  powder 3.0  Qm.  48  gr. 

Sugar,  in  fine  powder 91 .0  Qm.  3  ob.  av.    92  gr. 

Oil  of  Cinnamon 0.2  mil  3  min. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Rub  the  powders  together  until  well  mixed ;  then  incorporate  the 
oil,  and  form  a  mass  with  water.  Divide  this  into  100  troches  and 
dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  MENTH/E  PIPERITA.  N.  F.     Troches  of  Peppermint 
[Troch.  Menth.  Pip.] 

Metric  Old  form 

Oil  of  Peppermint 1    mil  16  min. 

Sugar,  in  fine  powder 100  Qm.  3  ox.  av.  231  gr. 

Mucilage  of  Tragacanth,  a  sufficient  quantity, 


To  make  one  hundred  troches 100  100 

Triturate  the  oil  of  peppermint  and  the  sugar  together  until  they 
are  thoroughly  mixed ;  then  form  a  mass  with  mucilage  of  tragacanth, 
and  divide  it  into  100  troches.    Dry  them  iu  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI   PHENOLPHTHALEINI.   N.  F.     Troches  of   Phenolphthalein 
[Troch.  Phenolphthal.] 

Metric  Old  form 

Phenolphthalein,  in  fine  powder 6.0  Om.  93  gr. 

Acacia,  in  fine  powder 10.0  Om.  i.r>!  Kr. 

Sugar,  in  fino  powder 84.0  Qm.  2  oi.  av.  421  pr. 

Vanillin 0.3  Om.  B  kt. 

Carmine 0.1  Qm.  l^  Kr. 

Water,   a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Triturate  the  carmine  and  vanillin  with  20  Gm.  fold  form  309 
grains]   of  sugar  until  uniformly  mixed,  then  add  the  remainder 


Metric 

Old  form 

6.0  Om. 

93  cr. 

3.0  Gm. 

46  gr. 

5.0  0m. 

77  gr. 

25.0  Om. 

386  gr. 

60.0  Om. 

2  oi.  »v.    61  zr. 

0.3  Om. 

5  ?r. 

0.2  Om. 

3gr. 
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of  the  sugar  and  the  other  ingredients,  mix  thoroughly  and  form  a 
mass  with  water.  Divide  this  into  100  troches,  and  dry  them  in  a 
current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  QUININE  TANNATIS.   N.  F.     Troches  of  Quinine  Tannate 

[Troch.  Quin.  Tan.] 

Quinine  Tannate 

Tragacanth,   in  fine  powder 

Oil  of  Theobroma 

Cocoa,  in  fine  powder 

Sugar,  in  fine  powder 

Vanillin 

Sodium  Benzosulphinide 

Chloroform, 

Water,  each,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Triturate  the  sodium  benzosulphinide  and  the  vanillin  with  20  Gm. 
[old  form  309  grains]  of  sugar  until  uniformly  mixed,  add  the  re- 
mainder of  the  sugar,  the  tragacanth,  and  cocoa  and  mix  thoroughly. 
Triturate  the  quinine  tannate  and  the  oil  of  theobroma  in  a  mortar 
with  sufficient  chloroform  to  produce  a  thin  paste,  set  it  aside  until 
the  chloroform  has  evaporated,  then  incorporate  the  powdered  in- 
gredients, and  form  a  mass  with  water.  Divide  this  into  100  troches, 
and  dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  SANTONINI.   N.  F.     Troches  of  Santonin 
(Replacing  IJ.  S.  P.  VIII) 
[Troch.  Santonin.] 

Santonin,  in  fine  powder 

Tragacanth,  in  fine  powder 

Sugar,  in  fine  powder 

Cocoa,  in  fine  powder 

Vanillin,  in  fine  powder 

Water,  a  sufficient  quantity 

To  make  one  hundred  troches 100  100 

Triturate  the  vanillin  with  the  santonin  and  tragacanth  until  they 
are  thoroughly  mixed;  then  uniformly  incorporate  the  other  powders 

and  form  a  mass  with  water.    Divide  this  into  100  troches,  and  dry 
them  in  a  current  of  warm  air. 
Average  Dose. — One  troche. 

TROCHISCI  SANTONINI  COMPOSITI.   N.  F.     Compound  Troches  of 

Santonin 

[Troch.  Santonin.  Co. — Troches  of  Santonin  and  Calomel.] 

Santonin,  in  fine  powder 

Mild  Mercurous  Chloride 

Tragacanth,  in  fine  powder 

Sugar,  in  fine  powder 

Cocoa,  in  fine  powder 

Vanillin 

Water,  a  sufficient  quantity 

To  make  one  hundred  troches 1 00  100 


Metric 

Old  form 

3.0  Om. 

46      gr. 

3.0  Om. 

46      gr. 

54.0  Om 

1  o».  sv.  39"       pr. 

40.0  Om. 

1  OS.  av.  180       gr. 

0.1  am. 

IXcr. 

Metric 

Old  form 

3  OOm. 

46      gr. 

3.0  0m. 

46       gr. 

3.0  Om. 

46       gr. 

51.00m. 

1   01 

nv    350       gr. 

40.0  0m. 

1   01 

uv    lsO      gr. 

0.1  Om. 

lHsr. 
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Triturate  the  vanillin,  santonin,  and  mild  mercurous  chloride  with 
20  Gm.  [old  form  309  grains] of  sugar  until  uniformly  mixed,  then 
add  the  remainder  of  the  sugar  and  the  other  ingredients,  mix  thor- 
oughly and  form  a  mass  with  water.  Divide  this  into  100  troches, 
and  dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  SULPHURIS  ET  POTASSII  BITARTRATIS.   N.  F.     Troches 
of  Sulphur  and  Potassium  Bitartrate 

[Troch.  Sulphur  et  Pot.   Bitart.—  Troches  of  Sulphur  and 
Cream  of  Tartar.] 

Metric  Old  form 

Washed  Sulphur 30.0  Qm.  l  oi.  av.  25^3  gr. 

Potassium  Bitartrate 6.0  Qm.  93      gr. 

Tragacanth,  in  fine  powder 4.0  Qm.  62      gr. 

Sugar,  in  fine  powder 60.0  Qm.  2  o*.  av.  51      gr. 

Oil  of  Orange 0.5  mil  8      min. 

Water,  a  sufficient  quantity. 

To  make  one  hundred  troches 100  100 

Triturate  the  powdered  ingredients  together  until  uniformly  mixed, 
then  incorporate  the  oil  and  form  a  mass  with  water.  Divide  this 
into  100  troches,  and  dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

TROCHISCI  ULMI.  N.  F.     Troches  of  Elm 
[Troch.  Ulmi] 

Metric  Old  form 

Elm,  in  No.  80  powder    20.0  Om.  309  gr. 

Tragacanth,  in  fine  powder 1 .0  Qm.  15  gr. 

Sugar,  in  fine  powder 79.0  Qm.  2  oa.  av.  344  gr. 

Methyl  Salicylate 0.2  mil  3  min. 

Water,  a  sufficient  quantity  t 

To  make  one  hundred  troches 100  100 

Triturate  the  powdered  ingredients  together  until  uniformly  mixed, 
then  incorporate  the  oil  and  form  a  mass  with  water.  Divide  thia 
into  100  troches,  and  dry  them  in  a  current  of  warm  air. 

Average  Dose. — One  troche. 

Confectiones     Confections 

Confections  are  saccharine,  soft  solids,  in  which  one  or  more  medic- 
inal substances  are  incorporated  with  the  object  of  affording  an 
agreeable  form  for  their  administration,  and  a  convenient  method 
for  their  preservation.  Under  the  old  names  of  conserves  and  elec- 
tuaries,  these  preparations  have  been  in  use  for  centuries.  In  the 
preparation  of  confections  the  basis  is  finely  powdered  sugar,  and  the 
medicinal  ingredients  must  be  brought  to  the  condition  of  a  smooth 
paste  or  introduced  as  a  tine  powder  or  liquid.  Two  confections  are 
official  in  the  N.  F. 

N.  F.  Confections 
Confectio  Ros»   80  Cm    Red  Pomp,  in  No   60powder;  640  Gm.  Powdered  Sugar;  120  Gm.  Clari- 
fied  Honey;   Hid  mil*  Stronger  Rom  Water 
Sennte  100  Qm    Senna,  in  No   60  powder;  B  Gin    <  ►  i  I  of  Coriander:  ir>o  Gm.  Cassia 

Fistula,  bruited;  100  (im.  Tamarind;  To  Gm    Prune;  120  Gm.  Fig,  bruised; 
555  Gm.  Powdered  Sugar;  Water,  sufficient  to  make  1000  Gm. 
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Unofficial  Confections 


Name 


Ingredients 


ration 


Confectio  Guaiaci 
Composita 
B.  P.  C. 


Piperis.    Br 

Sulphuris. 


Br. 


1  Gm.  Guaiac  Resin;  2  Gm.  Rhubarb  powdered; 
7.5  Gm.  Acid  Potassium  Tartrate;  1  dm.  pow- 
dered Nutmeg:  14.5  Gm.  Sublimed  Sulphur ;  7  1 
Gm.  Purified  Honey 

100  Gm.  Black  Pepper;  150  Gm.  Caraway  Fruit; 
750  Gm.  Purified  Honey 

450  Gm.  Precipitated  Sulphur;  110  Gm.  Add 
Potassium  Tartrate;  5  Gm.  Tragacanth;  210  mils 
Syrup;  55  mils  Tincture  of  Orange;  170  mils 
Glycerin 


Mix     the     i.'.wiurs     to- 
gether and  form  a  mass 
by  mean.-,  of  the   I 
fied  Honey 

Mix  them  and  form  into 

Mix  them  and  form  into 
a  mass 


CONFECTIO  ROS/E.   N.  F.      Confection  of  Rose 

(U.S.  P.  Villi 

[Confect.  Ros.] 

Metric  Old  form 

Red  Rose,  in  No.  60  powder 80  Gm.  2  oi.  av.  245  gr. 

Sugar,  in  fine  powder 640  Gm.  20  oi.  av.  210  gr. 

Clarified  Honey 1 20  Gm.  3  01.  av.  307  Kr. 

Stronger  Rose  Water 160  mils  5  fl.   01.    52  min 

To  make  about 1 000  Gm.  32  01.  av. 

Rub  the  red  rose  with  the  stronger  rose  water  previously  heated  to 
65°  C.  (149°  F.),  then  gradually  add  the  sugar  and  clarified  honey, 
and  knead  it  until  a  uniform  mass  is  obtained. 


CONFECTIO  SENN/E.   N.  F.     Confection   of  Senna 
(U.  S.  P.  VIII) 
[Confect.  Senn.] 

Metric  Old  form 

Senna,  in  No  60  powder 100  Gm.  3  01.  av.    87 1 ..  cr. 

Cassia  Fistula,  bruised 160  Gm.  5  01.  av.    63     nr. 

Tamarind 1 00  Gni.  3  01.  av.    87 '  j  ur. 

Prune,  sliced 70  Gm.  2  01.  av.  lo.j     gr. 

Fig,  bruised 1 20  Gm.  3  01.  av.  303     gr. 

Sugar,  in  fine  powder 555  Gm.  17  ox.  av.  32S     gr. 

Oil  of  Coriander 5  Gm.  70     gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Gm.  32  01.  av. 

Digest  the  cassia  fistula,  tamarind,  prune,  and  Sg  with  500  mils 
[old  form  1  pint]  of  water  in  a  covered  vessel,  on  a  water  bath,  for 
three  hours.  Rub  the  pulpy  mass,  first  through  a  coarse  sieve,  and 
then  through  a  muslin  cloth.  Mix  the  residues  with  150  mils  [old 
form  4  rluidounces,  384  minims]  of  water,  digesl  the  mixture  fcrr  a 
short  time,  then  treat  it  as  before,  and  add  the  strained  product  to 
the  pulpy  mass  first  obtained.  Then,  by  means  of  a  water  bath. 
dissolve  the  sugar  in  the  mixture,  and  evaporate  it,  in  a  tared  ves- 
sel, until  it  weighs  895  Gm.  |ohl  form  29  ounces  av.,  384  grains]. 
Lastly,  add  the  senna  and  the  oil  of  coriander,  and  incorporate  them 
thoroughly  with  the  other  ingredients  while  they  are  y.t  warm. 

Average  Dose. — Sixty  grains  (4  Gm.). 

Massae     Masses 

Pill  masses  are  official  in  the  U.  S.  Pharmacopoeia  under  the  title 
of  "Massa."  As  the  official  preparations  are  usually  kept  in  hulk 
by  pharmacists,  and  are  permanent  preparations,  there  is  a  manifest 
propriety  in  making  a  distinct  class  of  them.     There  are  too  official 

masses. 
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U.  S.  P.  Masses 


Name 


Massa  Perri 
Carbona- 
tia 


Hydrargyri 


Proportions 


100  Gm.  Ferrous  Sulphate; 
4(3  Gm.  Monohydrated  So- 
dium Carbonate;  38  Gm. 
Clarified  Honey;  25  Gm. 
Sugar,  in  coarse  powder; 
Syrup  and  Distilled  Water, 
ot  each,  a  sufficient  quan- 
tity vo  make  100  Gm. 

33  Gm.  Mercury;  1  Gm.  Ole- 
ate  of  Mercury;  10  Gm.  Gly- 
cyrrhiza,  powdered;  15  Gm. 
Althaea,  powdered;  9  Gm. 
Glycerin;  32  Gm.  Honey  of 
Rose 


Preparation 


Dissolve  the  Ferrous  Sulphate  and  the  Monohy- 
drated Sodium  Carbonate  separately  in  boiling 
Distilled  Water,  add  20  mils  Syrup  to  the  Solu- 
tion of  Ferrous  Sulphate,  and  mix  the  solu- 
tions. When  cold,  pour  off  the  supernatant 
liquid,  and  wash  the  precipitate  with  a  mix- 
ture of  1  volume  of  Syrup  to  19  volumes  of 
Water.  Drain  the  precipitate,  mix  it  with  the 
Honey  and  Sugar,  and  evaporate  it  to  100  Gm, 

Triturate  the  Oleate  of  Mercury  in  a  warm 
mortar,  gradually  add  the  Mercury,  then  intro- 
duce a  small  amount  of  Honey  of  Rose  and 
triturate  the  mixture  until  globules  of  Mercury 
are  no  longer  visible  under  a  lens  magnifying 
ten  diameters.  Now  incorporate  the  remainder 
of  the  Honey  of  Rose  and  the  Glycerin,  then 
gradually  add  the  Glycyrrhiza  and  Althaea  and 
continue  the  trituration  until  the  mass  is 
homogeneous 


N.  F 

.  Mass 

Name 

Ingredients 

Preparation 

Massa    Copai- 
bas.    (See 
page  1181) 

94  Gm.  Copaiba;  6  Gm.  Mag- 
nesium Oxide;  Water,  a  suf- 
ficient quantity 

Uniformly  dampen    the    Magnesia  with   at  little 
Water,  gradually  incorporate  the  Copaiba  with 
it,  and  heat  on  a  water-bath,  during  half  an 
hour,  frequently  stirring.     Lastly,  set  it  aside 
until  it  has  acquired  a  pilular  consistence 

MASSA  FERRI  CARBONATIS.  U.  S.     Mass  of  Ferrous  Carbonate 
[Mass.  Ferr.  Carb. — Vallet's  Mass] 
It  contains  not  less  than  35  per  cent,  of  FeC03  (115.84). 

Me  trio  Old  form 

•Ferrous  Sulphate 100  Gm.  8  oi.  av. 

Monohydrated  Sodium  Carbonate 46  Gm.  3  o«.  av.  298  gr. 

Clarified  Honey 38  Gm.  3  or  av. 

Sugar,  in  coarse  powder 25  Gm.  2  oi.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 100  Om.  8  oi.  av. 

Dissolve  the  ferrous  sulphate  and  the  monohydrated  sodium  car- 
bonate, each  separately,  in  200  mils  [old  form  1  pint]  of  boil- 
ing distilled  water,  and,  having  added  20  mils  [old  form  iy2 
fluidounces]  of  syrup  to  the  solution  of  the  iron  salt,  filter  both  solu- 
tions, and  allow  them  to  become  cold.  Place  the  solution  of  mono- 
hydrated sodium  carbonate  in  a  bottle  having  a  capacity  of  about 
500  mils  [old  form  about  2VL>  pints],  and  gradually  add  the  solution 
of  the  iron  salt,  rotating  the  bottle  frequently,  until  carbonic  acid 
gas  no  longer  escapes.  Add  sufficient  distilled  water  to  fill  the 
bottle;  then  cork  it  and  set  it  aside,  so  that  the  ferrous  carbonate 
maysubside.  Pour  off  the  supernatant  liquid, and,  having  rnixedsyrup 
and  distilled  water  in  the  proportion  of  1  volume  of  syrup  to  19  vol- 
umes of  distilled  water,  wash  the  precipitate  with  the  mixture  by  de- 
cantation  until  the  washings  no  longer  have  a  saline  taste.  Drain  the 
precipitate  on  a  muslin  strainer,  and  express  as  much  of  the  water  at 
possible.  Lastly,  mix  the  precipitate  ;tt  once  with  the  clarified  honey 
and  BUgar,  and,  by  means  of  a  water  bath,  evaporate  the  mixture  in  a 
tared  dish,  with  constant  stirring,  until  it  is  reduced  to  100  Gm.  [old 
form  8  oz.  av.]. 
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Assay. — Dissolve  about  1  Gm.  of  Mass  of  Ferrous  Carbonate,  accurately  weighed, 
in  15  mils  of  diluted  sulphuric  acid,  dilute  the  solution  with  distilled  water  to  about 
100  mils  and  immediately  titrate  with  tenth-normal  potassium  dichromate  V  S.,  potas- 
sium ferricyanide  T.S.  being  used  as  indicator.  It  shows  not  less  than  35  per  cent,  of 
FeCOa. 

Each  mil  of  tenth-normal  potassium  dichromate  V.S.  used  corresponds  to  0.011684 
Gm.  of  FeCOs.  Each  gramme  of  Mass  Ferrous  Carbonate  corresponds  to  not  less  than 
30.2  mils  of  tenth-normal  potassium  dichromate  V.S. 

Average  Dose. — Four  grains  (0.25  Gm.). 

MASSA  HYDRARGYRI.  U.  S.     Mass  of  Mercury 
[Mass.  Hydrarg. — Blue  Mass    Blue  Pill] 
It  contains  not  less  than  32  per  cent,  nor  more  than  3-4  per  cent,  of 
Hg.    Preserve  the  product  in  well-closed  containers. 

Metric  Old  form 

♦Mercury 53  Om.  5  ox.  av.  122  gr. 

Oleate  of  Mercury 1  Om.  70  gr. 

Glycyrrhiza,  in  No.  60  powder 1 0  Gm.  1  ox.  av.  202  gr. 

Althaea,  in  No.  GO  powder IS  Gm.  2  ox.  av.  175  gr. 

Glycerin 9  Gm.  1  or.  av.  193  gr. 

Honey  of  Rose 32  Gm.  5  ox.  av.    53  gr. 

To  make 100  Om.  16  ox.  av. 

Triturate  the  oleate  of  mercury  in  a  warm  mortar,  gradually  add 
the  mercury,  then  introduce  a  small  amount  of  honey  of  rose  and 
triturate  the  mixture  until  globules  of  mercury  are  no  longer  visible 
under  a  lens  magnifying  ten  diameters.  Now  incorporate  the  re- 
mainder of  the  honey  of  rose  and  the  glycerin,  then  gradually  add 
the  glycyrrhiza  and  althaea  and  continue  the  trituration  until  the 
mass  is  homogeneous. 

Fig.  696  Fig.  697 


Day's  pill  mass  mixer  Day*!  pill  masB  mii'-r 

Assay. — Place  about  0.5  Gm.  of  Mass  of  Mercury,  accurately  weighed,  in  a  porcelain 
dish,  add  10  mils  of  sulphuric  acid,  heal  on  a  water  bath  for  ten  minutes,  then  add  10 
mils  of  nitric  acid  and  heat  the  mixture  mi  a  sand  bath,  adding  small  portions:  "f  nitric 
acid,  if  necessary,  until  a  colorless  <>r  ueariy  colorless  solution  results.  Now  add 
sium  permanganate  T.S.  to  the  hot  solution  until  the  red  color  persists,  then  discharge 
the  color  !>y  the  addition  of  just  sufficient  oxalic  acid  T.S.  Wash  the  solution  into  a 
flask  with  distilled  water,  dissolve  any  insoluble  residue  by  the  addition  of  nitric  acid, 
dilute  the  solution  to  about  150  mils,  add  2  mils  of  ferric  ammonium  sulphate  T.S  and 
titrate  the  solution  with  tenth-normal  potassium  sulphocyanate  V.S.  to  the  production 

of  a  pink  tint.     It  shows  not  less  than  32  per  cent,  nor  more  than  3  1  per  cent,  of  1 1  sj. 

Each  mil  of  tenth-normal  potassium  sulphocyanate  VS.  used  corresponds  to  o.oioo.l 
Gm.  of  Hg.  Each  gramme  of  Mass  of  Mercury  corresponds  to  not  less  than  31.9  nor 
more  than  33.9  mils  of  tenth-normal  potassium  sulphocyanate  V.S. 

Average  Dose. — Four  grains  (0.25  Gm.). 
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Day's  pill  mass  rollers 


Apparatus  for  Kneading  Masses. — In  making  masses  upon  the 
large  scale  it  is  necessary  to  use  mechanical  contrivances  to  secure  a 
thorough  admixture  of  the  various  ingredients.  One  of  the  simplest 
forms  consists  of  two  smooth  iron  rollers,  geared  so  that  they  may  be 
made  to  approach  or  recede  from  each  other,  revolving  in  opposite 
directions  and  at  slightly  different  rates  of  speed.  The  mass  roughly 
mixed  is  repeatedly  passed  through  the  rollers,  which  may  be  hollow, 
so  that  steam  can  be  introduced  inside  and  thus  heated  (some  masses 
requiring  such  treatment).  Figs.  696  and  697  illustrate  two  forms  of 
Day's  pill  mass  mixer.  Fig.  696  represents  a  hand  machine  having  a 
capacity  of  three  pounds,  and  Fig.  697  one  intended  to  be  run  by 

"power,"  with  a  capacity  of  thirty 
pounds.  They  are  made  of  iron  and 
steel,  the  hoppers  are  lined  with 
porcelain,  and  the  machine  is 
arranged  so  that  the  mass  can  be 
discharged,  wdien  finished,  by  in- 
clining the  machine  and  revolving 
the  mixers. 

Another  form  of  mixer  made  by 
the  J.  H.  Day  Company  is  shown 
in  Fig.  698.  It  is  especially  de- 
signed to  incorporate  mixtures  of 
extracted  matter  for  pill  masses ; 
two  steel  rollers,  which  can  be  set  so 
as  to  revolve  at  different  distances 
apart,  are  secured  to  a  strong  iron  frame,  the  operator  places  the 
moistened  materials  that  are  to  be  mixed  between  the  rollers,  and 
by  continually  returning  the  mass  which  drops  below,  it  is  thoroughly 
kneaded.  Fig.  699  shows  Colton's  mass  mixer.  It  is  constructed  for 
heavy  work. 

Pilulae     nils 

Pills  are  small,  solid  bodies,  of  a  globular,  ovoid,  or  lenticular  shape, 
which  are  intended  to  be  swallowed  and  thereby  produce  medicinal 
action.  Pills  are  more  largely  used  than  any  other  form  of  solid  prep- 
arations. Substances  which  are  bitter  or  unpleasant  to  the  taste,  if  not 
corrosive  or  deliquescent,  can  be  administered  in  this  form  if  the  dose 
is  not  too  large.  The  ease  and  rapidity  with  which  pills  can  be  ad- 
ministered, the  length  of  time  during  which  they  retain  their  original 
activity,  their  compact  form,  and  their  absence  of  unpleasant  taste 
when  coated,  are  the  principal  reasons  for  their  extended  use. 

In  order  to  give  medicinal  substances  the  requisite  shape  and  con- 
sistence to  form  pills,  they  must  be  broughl  into  a  soft  condition  and 
made  into  a  mass,  generally  through  the  use  of  a  volatile  liquid.  The 
subsequent  evaporation  of  this  liquid,  or  a  portion  of  it,  should  pro- 
duce but  little  change  in  the  form  of  the  pill.  As  previously  stated 
(page  1733),  pill  masses  are  sometimes  kept  in  bulk  and  made  into 
pills  when  occasion  requires.  By  Ear  the  greatest  number,  however, 
are  made  extemporaneously,  ami  the  exercise  of  the  knowledge  and 
perception  which  are  necessary  in  selecting  the  proper  substance  to 
form   the   mass   constitutes   one   of  the   most   important   duties  of 
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the  pharmacist.  To  be  able  always  to  select  the  proper  excipient  re- 
quires a  thorough  knowledge  of  the  physical  properties  of  all  the 
articles  of  the  materia  medica  which  euter  into  tint  composition  of  pill 
masses. 

Forming  the  Mass. — The  mass  consists  of  two  parts  :  1.  The  active 
ingredients.  2.  The  excipient,  or  the  substance,  used  to  form  the  mass 
and  give  it  the  proper  consistence.  The  essential  requirements  of  a 
pill  mass  are :     1.  Adhesiveness.    2.   Firmness.    3.  Plasticity. 

1.  Adhesiveness — The  mass  must  be  sufficiently  adhesive  to  retain 
its  shape  and  yet  be  soft  enough  to  be  worked  by  the  fingers  or  suitable 

Fig.  699 


Colton's  mass  mixnr 


apparatus  into  the  desired  form.  To  enable  it  to  possess  adhesiveness. 
a  liquid  is  usually  added  to  the  powdered  ingredients,  and  the  selec- 
tion of  this  liquid  must  always  depend  upon  the  physical  character  of 
the  ingredients  ;  in  many  cases  tin'  latter  possess  sufficient  adhesive- 
ness in  themselves  if  they  are  moistened  with  water,  and  hence  the 
quality  is  only  developed, — not  created,  as  in  the  case  ol'  powders  con- 
taining extracts  ;  others,  again,  are  totally  devoid  of  adhesiveness,  and 
sticky  substances,  like  gum,  sugar,  etc..  must  be  added  in  sufficient 
quantity  to  supply  the  deficiency.     Some  substances  may  be  made 
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soft   and  adhesive  by  simply  heating  them,  and  they  regain   their 
original  condition  when  allowed  to  cool. 

2.  Firmness. — The  mass  must  possess  sufficient  firmness  to  permit 
the  pills  to  retain  their  shape.  The  condition  of  adhesiveness  is 
usually  dependent  upon  the  addition  of  a  liquid  which  dissolves  a 
small  portion  of  the  solid  ingredients,  and  this  solution  is  adhesive 
enough  to  enable  the  mass  to  be  made  ;  but  if  too  much  liquid  be 
added,  the  quality  of  firmness  will  be  lost,  and  the  pills  either  cannot 
be  formed  at  all,  or  will  subsequently  run  together  in  the  box.  The 
physical  properties  of  the  active  ingredients  of  the  pill  must  be 
thoroughly  understood  to  judge  of  the  proper  quantity  and  kind  of 
excipient  to  be  used  to  give  adhesiveness  without  losing  firmness. 
The  following  general  rule  may  serve  to  guide  the  operator  :  JS'crer 
use  an  excipient  alone  which  is  a  perfect  solvent  for  the  solid  sub-sf  oners. 
For  instance,  water  should  not  be  used  alone  for  making  pills  of  the 
soluble  scaled  iron  salts ;  for,  although  the  pills  may  apparently  be 
firm  enough  when  dispensed,  they  will  be  very  apt  in  warm  weather 
to  run  together  iu  the  box.  If  sufficient  acacia  be  used  with  the 
water,  they  can  be  made  to  retain  their  shape. 

3.  Plasticity. — The  condition  of  plasticity  is  a  natural  result  of  the 
possession  of  a  proper  degree  of  adhesiveness  and  firmness.  Many 
substances  may  be  formed  into  a  mass  which  will  be  either  adhesive 
or  firm,  but  unless  these  conditions  are  properly  balanced,  so  that  the 
mass  can  be  quickly  and  easily  formed  into  pills  which  will  retain 
their  shape  without  flattening,  pills  cannot  be  made  successfully. 
Plasticity  can  generally  be  secured  by  thoroughly  working  or  knead- 
ing the  mass.  In  this  connection  see  Fig.  484.  The  choice  of  excip- 
ient is  usually  left  entirely  to  the  pharmacist,  and  in  making  the 
selection  care  should  be  taken  that,  while  the  pharmaceutical  require- 
ments are  fulfilled,  the  proper  solubility  or  disiutegrability  of  the 
pill  in  the  stomach  is  not  lost  sight  of. 

Choice  of  the  Excipient. — An  examination  of  the  following  list  of 
exeipients  will  probably  convey  a  good  idea  of  their  uses.  They  are 
divided  into  two  classes,  liquid  and  solid.  Liquid  exeipients  are 
generally  preferred,  because  they  are  more  conveniently  added  to  the 
powders  : 

List  of  Exeipients 
Liquid 
Water  Used  only  when  the  ingredients  of  the  pill  possess  sufficient  adhesive- 

ness to  be  developed  by  the  water 
Syrup  An  exoellenl  excipient   when  more  adhesiveness  is  needed  than  can  be 

afforded  by  tin-  use  of  water 
Syrup  of  Acacia  1  letter  than  syrup,  because  it  is  more  adhesive,  and  can  l>e  used  in  smaller 

quantity.     The  objection  to  its  use  la  that  the  pills  made  with  it  arc- 
apt    to   become   very  bard,  and    in   BOOM  08801   they  may  be  praet  ieally 
insoluble  in  the  liquids  of  the  stomach 
Mucilage  of  Acacia       Mote  adhesive  than  any  of  the  preceding,  but  open  to  the  same  objeoi  i"n 

as  syrup  of  aeaeia 
Glycerin  Somewhat  adhesive,  but   very  valuable,  1 ause  its  hygroscopic  properties 

prevent  the  pills  made  witb  it  from  b< ming  hard.  It  is  rarely  ad- 
visable to  use  it  alone,  however,  as  the  surfaces  of  the  pills  often 
acquire  a  dampness  which  attracts  the  particles  of  dusting  powder 

Ulucoso  A  very  valuable  excipient.       It  [a  colorless,  very  adhesive,  and  practically 

Don  volatile  at  ordinary  temperatures 

Honey  May  DO   I  in    place   of   glUOOSe   for  dark   colored   masses,  but   quinine 

pills  are  not  white  when  honey  is  I  as  the  excipient 

Extract    ,f  Malt  Has  the  advantages  of   glucose,  but    tin-  disadvantage  of  honey  in  not 

being  colorless 
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Glycerite  of  Starch 

Glycerite  of  Traga- 

oanth 
General  Excipient 


Confection  of  Rose 


Crumb  of  Bread 
(Mica  panis) 
Powdered  Althaea 
Soap 

Rosin  Cerate 
Cacao  Butter 
Petrolatum 


List  of  Excipients — Continued 

Liquid 

Possesses  the  merits  of  glycerin,  with  the  adhesiveness  <>f  the  starch 

jelly.     Its  thick  consistence  is  sometimes  uu  inconvenience 
Similar  to  glycerite  of  starch 

Suggested  by  the  author  as  combining  the  advantages  of  several  of  the 
above  (see  below) 

Solid 

Useful  when  a  small  quantity  of  an  active  ingredient  is  to  be  made  into 
pills  and  dilution  is  necessary,  as  in  pills  of  strychnine,  podophylliu, 
etc.     Its  bulkinoss  is  its  principal  disadvantage  for  general  work 

Valuable  for  very  powerful  liquids,  like  croton  oil,  volatile  oils,  etc. 

Gives  adhesiveness,  and  is  useful  as  an  absorbent,  but  is  bulky 

A  very  valuable  excipient  for  resinous  substances.     It  increases   their 

solubility,  and  forms  an  unexceptionable  mass 
Valuable  for  oxidizable  substances,  resins,  etc. 
Used  for  pills  of  potassium  permanganate  and  similar  substances 
Used  for  oxidizable  substances  like  the  two  preceding  excipients 


GENERAL  EXCIPIENT   FOR   PILLS 

The  following  excipient  is  recommended  as  possessing  several  ad- 
vantages. It  is  a  colorless,  permanent,  very  adhesive  liquid  ;  the 
pills  made  with  it  are  small ;  and  the  proportion  of  glycerin  is  not 
large  enough  to  make  the  surfaces  of  the  pills  hygroscopic  in  an  ordi- 
nary atmosphere  : 

Glucose  (syrupy) 4  oz.  av. 

Glycerin 1  oz.  av. 

Acacia  (powdered,  best) 90  grains 

Benzoic  Acid 1  grain 

Dissolve  the  Benzoic  Acid  in  the  Glycerin  contained  in  a  small  tared 
capsule,  add  the  Acacia  with  stirring,  and  then  the  Glucose,  and  allow 
the  mixture  to  stand  until  the  Acacia  is  dissolved.  A  moderate  heat 
may  be  applied  to  hasten  solution.  The  benzoic  acid  is 
used  as  an  antiseptic ;  if  the  excipient  is  made  in  small 
quantities  and  frequently,  the  benzoic  acid  may  be 
omitted. 

In  Pig.  700  a  simple  but  effective  excipient  bottle  is 
shown.  It  is  made  from  a  plain  morphine  bottle  ;  a 
piece  of  sheet  rubber  cloth,  such  as  is  used  for  making 
washers,  is  cut  into  a  disk,  slightly  Larger  in  diameter 
than  the  mouth  of  the  bottle  ;  a  hole  in  the  centre  per- 
mits the  introduction  of  a  round,  slightly  tapering 
wooden  rod,  H,  or,  if  preferred,  a  solid  glass  rod.  It  is 
obvious  thai  ;is  the  excipient  is  used  the  rod  may  be 
slipped  down  so  as  always  to  dip  into  the  excipient  a 
certain  distance,  and  thus  the  quantity  adhering  to  the  end  can  be 
easily  adjusted.  One  of  the  merits  of  this  simple  device  is  that  all 
parts  of  it  can  be  easily  renewed  and  kept  clean. 

Dividing  the  Mass. — Upon  the  small  scale  the  pill  tile  ma\  be  used 
for  this  Operation  (see  Fig.  701).  This  is  usually  made  of  (pi. •en's 
Man' or  porcelain.  The  objection  to  this  material,  however,  is  that 
some  substances  will  penetrate  through  the  little  fissures  in  the  tile 
and  soil  it.     These  are  often  very  difficult  to  dislodge,  and  they  usu- 
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ally  give  the  tile  a  dirty  appearance,  in  spite  of  the  most  diligent 
washing.       A  few  years  since,  the  Whitall  Tatuni  Company  made,  at 
the  author's  suggestion,  a  pill  tile  from  plate  glass,  having  the  scale 
Fig.  701  Fig.  702 


Ti 


T*v¥*  Sr'TT'.'t:: 


pill  tile  Boiling  the  pill  cylinder 

graduated  by  an  engraver's  wheel,  and  a  little  over  one-half  of  its 
surface  ground  so  that  the  pill  cylinder  would  not  slip.  This  makes 
an  unexceptionable  surface.  The  pill  mass  is  placed  upon  the  tile 
and  rolled  into  a  cylinder,  either  with  a  smooth,  flat  board  or  a  spatula, 
as  shown  in  Fig.  702.     It  is  then  placed  upon  the  graduated  scale  and 


Fig. 


Fig. 


Fig 


I    i: 
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qatula 


CUTTERS 


Michael's  pill  cutter 

cut  with  the  spatula  into  the  desired  num- 
ber of  pieces ;  these  are  afterwards  rolled 
between  the  fingers  into  globular  pills. 

Pig.  703  illustrates  a  form  of  pill  pestle 

specially  made  for  kneading  a  mass  in  a 

mortar. 

Fig.    701    shows    a    pill    spatula;    it    has    very    little 

"spring,"  and  the  end  is  broad.      It  is  useful  in  making 

,'i"  '""""       a   mass  in  a  mortar  as  well  as  in  rolling  a  pill  cylinder. 

Ordinary  steel  ointment  spatnlas,  which  have  the  ends  broken  off  or 

Otherwise  injured,  can  often  be  cnl  with  a  three  cornered  file,  and  the 

edge  smoothed  and  made  into  a  serviceable  pill  spatula. 

Fig.   7or>  shows  Michael's  pill  cutter;   it  will   cut    the  cylinder  into 

twelve  or  twenty  four  pills  at  once  ;  by  reversing  the  handle  it  can  be 
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Fig.  706 


Diamond  pill  cutter 


used  for  making  pills  of  a  different  size.  The  Diamond  pill  cutter  is 
shown  in  Fig.  700  ;  the  pill  cylinder  is  placed  under  the  projecting 
wooden  cross  piece,  and  the  metal  cutters  pressed  down  upon  it ;  the 
pieces  are  then  rounded  into  shape  with  the  fingers. 

Pill  machines  are  preferred  in  making  larger  quantities  of  pills  : 
indeed,  many  pharmacists  never  use  a  pill  tile,  but  divide  and  cut  all 
their  pills  with  a  machine.  This  consists  of  two  hard  wood  boards, 
one  of  which  is  encased 
in  a  metal  frame  (to  pre- 
vent warping)  ;  a  brass 
plate  having  hemispheri- 
cal grooves  is  fastened 
to  one  end  of  the  lower 
board,  and  a  similar  plate 
is  adjusted  to  the  upper 
board,  which  is  furnished 
with  handles  at  the  end  ; 
brass  guides  are  attached 
to  the  upper  board,  to  cause  the  cutting  surfaces  of  the  grooves 
on  both  boards  to  correspond  (see  Figs.  707,  708).  The  pill  mass 
is  rolled  into  a  cylinder  and  laid  upon  the  grooves  of  the  lower  board  ; 
the  upper  board  is  then  applied  so  that  the  cutting  surfaces  corre- 
spond with  those  of  the  lower  board,  and,  by  a  slight  backward  and 
„        _„_  „n„  forward  motion  with  down- 

ward pressure,  the  mass  is 
divided. 

When  a  smaller  number 
of  pills  are  needed  than  the 
full  capacity  of  the  cutters 
indicates,  the  cylinder  is 
rolled  out  merely  to  the 
length  necessary  to  make 
the  desired  quantity.  In 
using  the  pill  machine  in 
this  way  a  common  annoy- 
ance is  experienced,  however,  in  having  either  to  count  off  the  number 
of  grooves  each  time,  or  to  deface  the  board  with  lines.  The  simple 
expedient  proposed  by  the  author  in  1875,  and  shown  in  Fig.  709, 
obviates  this.     The  lower  cutter  is  removed  from  the  board,  and  its 


Till  machine 


Fio.  710 


Fig.  709 


_^_  a_ul. 


Pill  cotter  i  onmbered  edge) 


edge  is  bevelled  off  so  that  sufficient  space  may  be  gained  to  stamp  a 
small  figure  below  each  cutting  edge.  Pill  machines  with  this  addi- 
tion may  be  had  from  A.  H.  YVirz.  of  Philadelphia.  The  Cooper 
pill  machine  is  so  constructed  that  but  one  lower  and  one  upper  board 
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are  necessary  for  making  several  sizes  of  pills.  This  object  is  effected 
by  making  the  cutters  for  the  various  sizes  removable  and  adjustable. 
Dusting  Powder. — To  prevent  the  pill  cylinder  from  sticking  to 
the  board  or  tile,  and  to  lessen  the  friction,  some  absorbent  powder 
is  dusted  upon  the  surfaces.  This  may  be  rice  flour,  powdered  mag- 
nesium carbonate,  lycopodium,  powdered  althaea,  or  powdered  licor- 
ice root.  Eice  flour  is.  preferable  for  white 
pills,  because  its  presence  is  not  easily  recog- 
nized, and  because  the  cylinder  does  not  slip, 
as  it  usually  does  when  lycopodium  is  used. 

Finishing  the  Pills. — Many  efforts  have  been 

made  to  supply  effective  mechanical  devices  for 

finishing  pills,  yet  the  fact  remains  that  the 

pharmacist  usually  prefers  to  roll  and  finish 

them  with  his  fingers.     If  a  finisher  is  desired, 

a  level  surface  having  a  raised  rim  may  be 

used,  and  the  pills  enclosed  and  rotated  by  the 

adjustable  pill  finisher  shown  in  Fig.  710. 

Fig.  711  shows  another  form  of  pill  finisher  ;  it  is  made  of  metal. 

In  Fig.  712  is  seen  a  pill  sifter  ;  it  is  made  of  horn  and  perforated 

with  holes.     Pills  which  are  moist  are  placed  in  a  dusting  powder, 

and  when  the  surface  moisture  has  been  absorbed,  they  are  thrown 

upon  the  sifter  and  shaken  about  gently  until  freed  from  adhering 

superfluous  powder. 

When  large  quantities  of  pills  are  made,  they  are  usually  dried  by 
rolling  them  in  some  absorbent  powder,  spreading  them  out,  and  ex- 
posing them  to  dry  air.  „ 

In  Fig.  713  is  shown  a  machine  for 
making  pills,  manufactured  by  Arthur 
Coltou,  of  Detroit.  It  is,  of  course, 
complicated  ;  but  when  the  great  num- 
ber of  operations  that  are  required  in 
making  pills  is  considered,  the  results 
achieved  by  this  apparatus  are  mar- 
vellous. The  illustration  shows  two  machines;  the  one  on  the  left, 
called  the  ball  making  machine,  makes  the  mass  homogeneous,  and 
delivers  it  covered  with  dusting  powder  in  the  shape  of  balls  into  the 
hopper  of  the  machine  on  the  right,  which  is  known  as  the  Automata. 
As  each  ball  is  thus  delivered  to  the  piping  belts  of  the  Automata,  a 
series  of  operations  immediately  begins;  as  it  rapidly  advances 
through  ami  toward  its  destination,  it  becomes  elongated  into  a  strip 
or  pipe  ;  it  is  rolled  many  hundred  times  about  its  own  diameter, 
and  a  gentle  pressure  is  given  to  it  as  it  advances  between  the  belts, 
sustained  from  two  points  of  contact ;  when  the  pipe  is  finished,  it 
will  have  passed  through  the  entire  pathway  designed  for  piping, 

when  it  QOW  drops  on  to  revolving  entters,  where  it  is  divided  into 
pieces  of  uniform  size  and  weight  ;  these  pieces  thus  cut,  drop  on  to 
a  chute,  which    conveys  them    to  the  entrance  of  the  pill    rounding 

belts;  when  once  drawn  in,  and  between  these  belts,  they  are  thor- 
oughly rolled,  each  advancing  forward,  and  by  many  hundreds  side 
by  side,  as  they  go  whirling  through  the  automatic  finisher;  they 
are  now  hastened  onward  until  they  reach  the  separator,  where  a 
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system  of  sorting  is  carried  on,  by  which  eventually  the  good  pills 
are  retained,  and  the  tailings  are  rejected.  It  is  possible  to  make, 
with  the  No.  0  automatic  pill  machine,  864,000  two-grain  pills  in  ten 
hours'  time. 

Friable  Pills. — The  so-called  friable  or  pidverous  pills  are  made 
in  pill-coating  pans  by  starting  with  a  uniformly  granulated  sugar 
obtainable  from  candy  supply  houses.  This  is  placed  in  the  revolv- 
ing pan,  sprayed  from  an  atomizer  with  melted  cocoanut  oil  or 
liquid  petrolatum,  then  the  desired  medication  is  added  in  very  fine 
powder  by  sifting  it  upon  the  moist  granules  without  heat.  This 
treatment  is  alternated  until  pills  of  proper  weight  are  built  up. 
These  may  be  afterwards  coated  and  polished  and  their  peculiarity 
consists  in  the  ease  with  which  they  may  be  crushed  to  a  fine  pow- 
der, usually  between  the  thumb  and  finger. 


Fig.  713 


Colton'8  modern  pill  plant 


Dispensing  Pills. — Pills  are  usually  dispensed  in  flat,  circular 
boxes.  These  should  be  made  so  shallow  that  the  pills  cannot  lie  on 
top  of  one  another.  Square  pill  boxes  are  coming  into  use,  and  are 
preferred  to  round  boxes  for  several  reasons,  the  principal  one  being 
that  a  square  label  can  be  used.  This  can  be  trimmed  more  neatly 
and  quickly  than  a  round  label,  and,  in  the  opinion  of  many  phar- 
macists of  taste,  looks  better.  A  small  quantity  of  dusting  powder 
should  be  placed  in  the  box  to  prevent  the  adhesion  of  freshly  made 
pills. 
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Pilule  Aloes 
Asafcetide 


Cathartics 
Composite 


Ferri  Carbonatis 


Ferri  Iodidi 


Phoephori 


Rbei  Composite 


Pilule  ad  Prandium 
Chapman's 

Cole's 


Hall's 


Aloes  et  Asafcetide 

Aloes  et  Ferri. 
U.  S.  P.  VIII 

Aloes  et  Mastiches. 
U.  S.  P.  VIII 

Aloes  et  Myrrhe. 
U.  S.  P.  VIII 

Aloes  et  Podophylli 
Composite 


Aloes,  Hydrargyri 
et  Podophylli 

Aloes,  Hydrargyri 
et  Seammonii 
Composite 

Aloini  Composite 

Aloini,  Strychnine 
et  Bellauonne 

Aloini,  Strychnines 
et  Bellauonne 
Composite 

Antidyspeptice 


Antimonii 
Composite 

Anliperiodice 


U.  S.  P.  Pills 

Made  by  forming  a  mass,  with  the  aid  of  water,  from  13  Gm.  of  Aloes 
and  13  Gm.  of  Soap,  and  dividing  it  into  100  pills 

Made  by  lorming  a  mass,  with  the  aid  of  water,  from  20  Gm.  of  Asafetida 
and  6  Gm.  of  Soap,  and  dividing  it  into  100  pills 

Made  by  forming  a  mass,  with  the  aid  of  Diluted  Alcohol,  from  80  Gm. 
of  Compound  Extract  ol  Colocynth,  60  Gm.  of  Mild  Mercurous  Chlo- 
ride, 20  Gm.  of  Resin  of  Jalap,  and  15  Gm.  of  Gamboge,  and  dividing 
the  mass  into  1000  pills 

Made  by  rubbing  8  Gm.  of  Potassium  Carbonate  with  about  10  drops 
each  of  Glycerin  and  Water,  then  adding  16  Gm.  of  Granulated  Fer- 
rous Sulphate  which  has  been  previously  mixed  with  4  Gm.  of  Sugar, 
and  triturating  the  whole  until  the  reaction  has  terminated.  Finally 
add  1  Gm.  each  of  powdered  Tragacanth  and  Althea  and  enough  more 
water  to  form  a  mass,  and  divide  it  into  100  pills 

Made  by  triturating  together  4  Gm.  of  Reduced  Iron,  6  mils  of  Water, 
and  5  Gm.  of  Iodine,  until  the  liquid  ceases  to  have  a  reddish  tint, 
then  adding  4  Gm.  of  Glycyrrhiza,  4  Gm.  of  Sugar,  and  1  Gm.  each 
of  Extract  of  Glycyrrhiza  and  Acacia  (all  in  fine  powder  and  thor- 
oughly mixed),  evaporating  the  mass  until  it  has  acquired  a  pilular 
consistence,  and  then  dividing  it  into  100  pills,  and  finally  coating  the 
pills  with  a  solution  made  by  dissolving  10  Gm.  of  Balsam  of  Tolu  in 
15  mils  of  Ether 

Made  by  dissolving  0.06  Gm.  of  Phosphorus  in  5  mils  of  Chloroform 
with  the  aid  of  a  little  heat,  adding  the  solution  to  6  Gm.  of  Althea 
and  3  Gm.  of  Acacia,  forming  a  mass,  with  the  aid  of  a  mixture  of 
Glycerin  2  parts  and  Water  1  part,  and  dividing  it  into  100  pills,  and 
finally  coating  the  pills  with  a  solution  prepared  by  dissolving  10  Gm. 
of  Balsam  of  Tolu  in  15  mils  of  Ether 

Made  by  forming  a  mass,  with  the  aid  of  Water,  from  13  Gm.  of  powdered 
Rhubarb,  10  Gm.  of  Aloes,  6  Gm.  of  powdered  Myrrh,  and  0.5  mil 
of  Oil  of  Peppermint,  and  dividing  it  into  100  pilla 

N.  F.  Pills 

Made  by  forming  a  mass  by  the  aid  of  Diluted  Alcohol  from  9.7  Gm.  of 

Aloes,  9.7  Gm.  of  Mastic,  6.5  Gm.  of  Ipecac  and  1.5  mils  of  Oil  of  Fennel 

and  dividing  into  100  pills 
Made  by  forming  a  mass  by  the  aid  of  Syrup  from  7.8  Gm.  of  Aloes,  7.8 

Gm.  of  Mass  of  Mercury,  7.8  Gm.  of  Jalap  and0.13Gm.  of  Antimony  and 

Potassium  Tartrate  and  dividing  into  100  pills 
Made  by  forming  a  mass  by  the  aid  of  Syrup  from  6.5  Gm.  of  Aloes, 

6.5  Gm.  Extract  of  Glycyrrhiza,  6.5  Gm.  of  Soap  and  dividing  into 

100  pills 
Made  by  forming  a  mass  by  the  aid  of  water  from  9  Gm.  of  Purified  Aloes, 

9  Gm.  of  Asaletida,  9  Gm.  of  powdered  Soap,  and  dividing  into  100  pills 
Made  by  forming  a  mass,  with  the  aid  of  Confection  of  Rose,  from  7  Gm. 

each   of   Aloes,    Exsiccated    Ferrous   Sulphate,   and   Aromatio  Powder, 

and  dividing  it  into  100  pills 
Made  by  forming  a  mass,  with  the  aid  of  Diluted  Alcohol,  from  13  Gm. 

of  Aloes,  4  Gm.  of  Mastic,  and  3  Gm.  of  Red  Rose,  and  dividing  it  into 

100  pills 
Made  by  forming  a  mass,  with  the  aid  of  Syrup,  from   13  Gm.   of   Aloes, 

6  Gm.  of  Myrrh,  and  4  Gm.  of  Aromatic  Powder,  and  dividing  it  into 

100  pills 
Made  by  forming  a  mass  by  the  aid  of  the  pilular  extract  from  6.5  Gm.  of 

Aloes,  3.25  Gm.  Resin  of  Podophyllum,  1.6  Gm.  of  Pilular  Extract  of 

Belladonna  Leaves  and  1.6  Gm.  oi  Extract  Nux  Vomica  and  dividing 

into  100  pills 
Made  by  uniformly  mixing  and  forming  a  mass  from  13  Gm.  of  Aloes, 

6.5  Gm.  of  Mass  of  Mercury  and  1.6  Gm.  of  Resin  of  Podophyllum  and 

dividing  into  100  pills 
Made  by  uniformly  mixing  and  forming  a  mass  by  the  aid  of  Tincture 

of  Aloes  and  Myrrh  from  5.5  Gm.  of  Aloes,  5.5  Gm.  of  Resin  of  Seam- 

mony,  5.5  Gm.  of  Mass  of  Mercury,  0.32  mil  of  Croton  Oil  and  1.6  mils 

of  Oil  of  Caraway  and  dividing  into  100  pills 
Made  from  8.26  Gm.  of  Alain,  0.8  Gm.  of  Resin  of  Podophyllum  and  1.6 

Gm.  of  Pilular  Extract  of  Belladonna  Leaves  and  dividing  into  100  pills 
M:m|.    From    1.8  Gm.  of  Aloin,  0.05  Gm.  of  Strychnine,  and  0.8  Gm.  of 

Pilular  Extract  of  Belladonna  and  dividing  into  100  pills 
Made  by  forming  a  muss  from  1.3  Gm.  of  Aloin,  0.05  Gm.  of  Strychnine, 

ii  ».    Gm.    ot    Pilular   Extract   of    Belladonna   Leaves  and   3.25  Gm.   of 

Extract  Cascara  Sagrada  and  dividing  into  100  pills 
Made  by  forming  B  mans  from  <M<>  Gm.  of  Strychnine,  0.65  Gm.  of  Ipecac, 

oi..".  Gm.  "'   Pilular  Extract  of  Belladonna  Leaves,  13  Gm.  of  Mass  of 

Mercury  and  13  Gm.  of  Compound  Extract  ol  Colocynth  and  dividing 

into  100  pilla 
Made  by  forming  a  mass  by  the  aid  of  Castor  Oil  from  4  Gm.  of  Sul- 
phurated Antimony,  t  <  1m,  Ol  Mild  Mercurous  Chloride,  8  Gm.  Guaiac, 

and  dividing  into  loo  pilla 
Made  by  forming  a  mass  by  the  aid  of  Extract  of  Gentian  from  6.5  Gm.  of 

Extract  <>f  Aloes,  3.2  Gm,  ot  Rhubarb,  3.2  Gm.  of  Angelica  Fruit,  1.8 

Gm.  of  Inula,  1.0  Gm,  ot  Saffron,  1.6 Gm.  of  Fennel,  0.8  Gm.  of  Zedoary, 

0.8  Gm.  of  Cubeb,  0.8  Gm.  of   Myrrh,  0.8  Cm.  of  Agaric,  0.8  Gm.  of 

Camphor,  and  9  Gm.  of  Quinine  Sulphate  and  dividing  into  100  pills 
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N.  F.  Pills— Continued 

Pilule  Antiperi-         Prepare  the  Pills  as  directed  under  Pilulae  Antiperiodice,  omitting  the 

odice  sine  Aloe         Extract  of  Aloes 
Cathartice  Made   by  forming  a  mass,  with  the    aid  of  Diluted  Alcohol,  from  6  Gm. 

Vegetables  of  Compound  Extract  of   Colocynth,  3  Gm.  of  Extract  of  Hyoscyamus, 

U.  S.  P.  VIII  2  Gm.  of  Uesin  of  Jalap,   1.5  Gm.  of  Extract  of  Leptandra,  1.5  Gm  of 

Resin  of  Podophyllum,  and  0.8  mil   of  Oil  of  Peppermint,  and  dividing 
it  into  100  pills 
Colocynthidis  Made  by  forming  a  mass  by  the  aid  of  Diluted  Alcohol  from  1.1  Gm.  Extract 

Composite  of  Colocynth,  13  Gm.  of  Aloes,  13  Gm.  of  Resin  of  Scamniony,  and  1.5 

mils  of  Oil  of  Clove  and  dividing  into  100  pills 
Colocynthidis  et         Made  by  forming  a  mass  from  0.65  Gm.  of  Extract  of  Colocynth,  9.7  Gm. 
Hyoscyami  of  Aloes,  9.7  Gm.  of  Resin  of  Scammony,  9.7  Gm.  of  Extract  of  Hyo- 

scyamus and  1  mil  of  Oil  of  Clove  and  dividing  into  100  pills 
Colocynthidis  et         Made  by  forming  a  mass  by  the  aid  of  Syrup  from  10.2  Gm.  of  Compound 
Podophylli  Extract  of  Colocynth  and  1.6  Gm.  of  Resin  of  Podophyllum  and  dividing 

into  100  pills 
Digitalis,  Scille  et     Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  6.5  Gm.  of 
Hydrargyri  Digitalis,  Co  Gni.  of  Squill,  and  6.5  Gm.  of  Mass  of  Mercury  and  dividing 

into  100  pills 
Ferri,  Quinine,  Made  by  forming  a  mass  by  the  aid  of  Extract  of  Gentian  from  6.5  Gm. 

Aloes  et  Nucis  of  Exsiccated  Ferrous  Sulphate,  6.5  Gm.  of  Quinine  Sulphate,  6.5  Gm. 

Vomicae  of  Aloes,  and  1.6Gm.  of  Extractof  Nux  Vomica  and  dividing  into  100  pills 

Ferri,  Quininae,  Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  6.5  Gm.  ol 

Strychninae  et  Reduced  Iron,  6.5  Gm.  of  Quinine  Sulphate,  0.32  Gm.  of  Strychnine 

Arseni  Fortiores  and  0.32  Gm.  of  Arsenic  Trioxide  and  dividing  into  100  pills 

Ferri,  Quininae,  Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  4.5  Gm.  of 

Strychninae  et  Reduced  Iron,  6.5  Gm.  of  Quinine  Sulphate,  0.13  Gm.  of  Strychnine 

Arseni  Mites  and  0.13  Gm.  of  Arsenic  Trioxide  and  dividing  into  100  pills 

Glycerylis  Nitratia    Made  by  mixing  6.5  Gm.  of  Spirit  of  Glyceryl  Trinitrate  with  6.5  Gm.  of 
Althaea,  exposing  to  the  air  to  allow  the  alcohol  to  evaporate,  then  mass- 
ing with  Confection  of  Rose  and  dividing  into  100  pills 
Laxative  Made  by  forming  a  mass,  with  the  aid  of  Syrup,  from  1.3  Gm.  of  Aloin, 

Composite  0.05  Gm.  of  Strychnine,  0.8  Gm.  of  Extract  of  Belladonna  Leaves,  0.4 

Gm.  of  Ipecac,  and  4.6  Gm.  of  Glycyrrhiza,  and  dividing  it  into  100 
pills 
Laxative  Post  Made  by  forming  a  mass  by  the  aid  of  Diluted  Alcohol  from  11  Gm.  of 

Partum  Compound  Extract  of  Colocynth,  5.5  Gm.  of  Aloes,  2.5  Gm.  of  Extract 

of  Xux  Vomica,  0.5  Gm.  of  Resin  of  Podophyllum,  0.5  Gm.  of  Ipecac, 
and  8  Gm.  of  Extract  of  Hyoscyamus  and  dividing  into  100  pills 
Opii,  Digitalis  et        Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  1  Gm.  of 
Quinine  Powdered  Opium,  6.5  Gm.  of  Digitalis,  and  6.5  Gm.  of  Quinine  Sulphate 

and  dividing  into  100  pills 
Opii  et  Camphore     Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  6.5  Gm.  of 
Powdered  Opium,  and  13  Gm.  of  Camphor  and  dividing  into  100  pills 
Opii  et  Plumbi  Made  by  forming  a  mass  by  the  aid  of  Clarified  Honey  from  6.5  Gm.  of 

Powdered  Opium,  and  6.5  Gm.  of  Lead  Acetate  and  dividing  into  100 
pills 
Rhei  Made  by  forming  a  mass  by  the  aid  of  Water  from  20  Gm.  of  Rhubarb, 

and  6  Gm.  of  Soap  and  dividing  into  100  pills 


Unofficial    Pills 


Name 


Ingredients 


Preparation 


Filula  Cambogiae 
Composita  Br. 
1898 


Galbani   Compos- 
ita Br.  1898 

Ipecacuanhe  cum 
Scillse.     Br. 


Ipecacuanhte  cum 
Urginea.     Br. 


Opii. 

U.  S.  P.  VIII 

Pilulse  Podophylli, 
Belladonnas  et 
Capsici  U.  S.  P. 
VIII 


110 


25  Gm.  Gamboge;  25  Gm.  Barbados 
Aloes;  25  Gm.  Compound  Powder 
of  Cinnamon;  50  Gm.  Hard  Soap, 
all  in  powder;  Syrup  of  Glucose, 
a  sufficient  quantity 

50  Gm.  Asafetida;  50  Gm.  Gal- 
banum;  50  Gm.  Myrrh;  25  Gm. 
Syrup  of  Glucose 

30  Gm.  Compound  Powder  of  Ipe- 
cacuanha; 10  Gm.  Squill;  10  Gm. 
Ammoniacum;  Syrup  of  Glucose, 
a  sufficient  quantity 

30  Gm.  Compound  Powder  of  Ipe- 
cac; 10  Gm.  Urginea;  10  Gm.  Am- 
moniacum, Syrup  of  Glucose,  a 
sufficient  quantity 

6.5  Gm.   powdered  Opium;  2  Gm. 

Eowdered  Soap  and  Water,  a  suf- 
cient  quantity 

1.6  Gm.  of  Resin  of  Podophyllum; 
0.8  Gm.  of  Extract  of  Belladonna 
Leaves;  3.2  Gm.  of  Capsicum;  6.5 
Gm.  of  Sugar  of  Milk;  1.6  Gm. 
Acacia;  Water  and  Glycerin  equal 
parts 


Mix   and   form   into   a   mass.      Dose, 
four  to  eight  grains  (0.25  to  0.5  Gm.) 


Heat  all  together  on  a  water-bath, 
stirring  until  the  mass  is  uniform 
in  consistence 

Mix  and  form  a  mass.  Dose,  four  to 
eight  grains  (0.25  to  0.5  Gm.) 


Mix  and  form  a  mass.     Dose,  4  to  8 
grains  (0.25  to  0.50  Gm.) 


Mix.     Make  a  mass  and  divide  into 

100  pills 

Mix  and  form  a  mass  by  the  aid  of 
the  Water  and  Glycerin  and  divide 
into  100  pills 
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Unofficial  Pills— Continued 


Ingredients 


Preparation 


Pilula      Quinins 
Sulphatis.     Br. 


Saponis  Composita, 
Br. 

Scammonii    Com- 
posita Br.  1898 


Scilla  Composita. 
Br. 


Urginea;  Compos- 
ita.   Br. 


82  Gm.  Quinine  Sulphate;  3  Gm. 
Tartaric  Acid;  12  Gm.  Glycerin; 
3  Gm.  Tragacanth 


20  Gm.  Opium,  in  powder;  60  Gm. 

Hard    Soap;    20    Gm.    Syrup    of 

Glucose 
25  Gm.  Scammony  Resin;  25  Gm. 

Jalap  Resin;  25  Gm.  Curd  Soap; 

75  mils  Tincture  of  Ginger 

25  Gm.  Squill;  20  Gm.  each  of  Gin- 
ger and  Ammoniacum;  15  Gm. 
Hard  Soap,  all  in  powder,  and  20 
Gm.  Syrup  of  Glucose 

25  Gm.  Urginea;  20  Gm.  Ginger; 
20  Gm.  Ammoniacum;  15  Gm. 
Hard  Soap;  20  Gm.  Syrup  of 
Glucose 


Triturate  the  Quinine  Sulphate  with 
the  Tartaric  Acid,  and  form  a  mass 
with  the  mixed  Glycerin  and  Trag- 
acanth. Dose,  two  to  eight  grains 
(0.125  to  0.5  Gm.) 

Mix  and  form  a  mass.  Dose,  two  to 
four  grains  (0.125  to  0.25  Gm.) 

Add  the  Tincture  of  Ginger  to  the 
Soap  and  Resins,  form  a  solution 
with  the  aid  of  a  gentle  heat,  and 
continue  evaporation  until  it  has 
acquired  a  pilular  consistence 

Mix  and  form  a  mass.  Dose,  four  to 
eight  grains  (0.25  to  0.5  Gm.) 


Mix  to  form  a  mass.     Dose,  four  to 
eight  grains  (0.25  to  0.50  Gm.) 


Official  Pills. — The  following  formulas  for  pills  have  been  adopted 
by  the  U.  S.  P.  IX  with  the  view  of  securing  uniformity  in  their 
preparation : 


PILULE  ALOES.  U.  S.     Pills  of  Aloe* 
[PH.  Aloes] 


*Aloes,  in  fine  powder 

Soap,  in  fine  powder 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills. 


Metric 
13  Om. 
13  Qm. 


100 


Old  form 
201  gr. 
201  gr. 


Mix  the  powders  intimately,  then  incorporate  sufficient  water  to 
form  a  mass,  and  divide  it  into  100  pills. 

Average  Dose. — Two  pills. 


PILUL/E  ASAFCETID>E.  U.S.     Pills   of  Asafetida 
[PH.  Asafoet.!] 


"Asafetida 

Soap,  in  fine  powder 

Water,  a  sufficient  quantity. 

To  make  one  hundred  pills. 


Metric 

20  Om. 

6  Om. 


100 


Old  form 
309  gr. 
93  gr. 


100 


Beat  the  solids  together  with  water,  so  as  to  form  a  mass,  and 
divide  it  into  100  pills. 
Average  Dose. — Two  pills. 


Metric  i 

Old  form 

16  0m. 

247  gr. 

8  0m. 

124  gr. 

4  am. 

62  gr. 

1  Qm. 

15  gr. 

1  am. 

15  gr. 
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PILUL/E  CATHARTIC/E  COMPOSITE.  U.  S.    Compound  Cathartic  Pills 

[PH.  Cathart.  Co.] 

Metric  Old  form 

•Compound  Extract  of  Colocynth 80  am.  2  oi.  av.  300  gr. 

Mild  Mercurous  Chloride 00  Om.  2  oi.  av.    51  gr. 

Resin  of  Jalap,  in  fine  powder 20  Om.  309  gr. 

Gamboge,  in  fine  powder. 15  Om.  231  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  one  thousand  pills 1 000  1000 

Mix  the  powders  intimately,  then  incorporate  a  sufficient  quan- 
tity of  diluted  alcohol  to  form  a  mass,  and  divide  it  into  1000  pills. 
Average  Dose. — Two  pills. 

PILULE  FERRI  CARBONATIS.  U.S.     Pills  of  Ferrous  Carbonate 
[PH.  Ferr.  Carb. — Chalybeate  Pills    Blatjd's  Pills    Ferruginous  Pills] 
Each  Pill  contains  not  less  than  0.06  Gm.  of  FeC09. 

•Granulated  Ferrous  Sulphate 

Potassium  Carbonate 

Sugar      

Tragacanth,  in  fine  powder 

Althaea,  in  fine  powder 

Glycerin, 

Water,  each,  a  sufficient  quantity. 

To  make  one  hundred  pills 1 00  100 

Rub  the  potassium  carbonate,  in  a  mortar,  with  a  sufficient  quan- 
tity (about  five  drops  each)  of  glycerin  and  water,  then  add  the 
ferrous  sulphate  and  sugar,  previously  triturated  together  to  a  uni- 
form, fine  powder,  and  rub  the  mass  thoroughly,  until  it  assumes  a 
greenish  color.  When  the  reaction  is  complete,  incorporate  the 
tragacanth  and  altha?a,  and,  if  necessary,  add  a  little  more  water,  so 
as  to  obtain  a  mass  of  pilular  consistence.    Divide  this  into  100  pills. 

Note. — In  this  process  the  8  Gm.  [old  form  124  grains]  of  potas- 
sium carbonate  may  be  replaced  by  7.2  Gm.  [old  form  111  grains]  of 
monohydrated  sodium  carbonate. 

Assay. — Dissolve  three  Pills  in  15  mils  of  diluted  sulphuric  acid  and  dilute  the  solu- 
tion with  distilled  water  to  about  100  rniJs.  The  immediate  titration  with  tenth-normal 
potassium  dichromate  V.S.,  potassium  ferricyanide  T.S.  being  used  as  indicator,  shows 
not  less  than  0.06  Gm.  of  FeCOa  in  each  pill. 

Each  mil  of  tenth-normal  potassium  dichromate  V.S.  used  corresponds  to  0.011584 
Gm.  of  FeC03.  Each  Pill  of  Ferrous  Carbonate  corresponds  to  5.2  mils  of  tenth-nor- 
mal potassium  dichromate  V.S. 

Average  Dose. — Two  pills. 

PILUL/E  FERRI   IODID1.  U.S.     Pills  of  Ferrous   Iodide 
[Pil.  Ferr.  Iod.] 

Metric  Old  form 

♦Reduced  Iron        4  Om.  62  gr 

Iodine 5  Om.  77  gr 

Olycyrrhiza,  in  fine  powder      4  Qm.  62  gr 

Sugar,  in  fine  powder 4  Om.  62  gr 

Extract  of  Olycyrrhiza,  in  fine  powder 1  Om.  15  gr 

Acacia,  in  fine  powder 1  Gm.  15  gr, 

Water, 

Balsam  of  Tolu, 

Ether,  each,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 
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Add  six  mils  [old  form  97  minims]  of  water  to  the  reduced  iron, 
contained  in  a  small  mortar,  and  then,  gradually,  add  the  iodine, 
stirring  constantly  until  the  liquid  ceases  to  have  a  reddish  tint. 
Then  add  the  remaining  powders,  previously  well  triturated  together, 
and  mix  the  whole  thoroughly.  Transfer  the  mass  to  a  porcelain  dish, 
evaporate  the  excess  of  moisture  on  a  water  bath,  with  constant 
stirring,  and  when  the  mass  has  acquired  a  pilular  consistence  divide 
it  into  100  pills. 

Dissolve  10  Gm.  [old  form  154  grains]  of  balsam  of  tolu  in  15  mils 
[old  form  243  minims]  of  ether,  shake  the  pills  with  a  sufficient  quan- 
tity of  this  solution  until  they  are  uniformly  coated,  and  put  them 
on  a  plate  to  dry,  occasionally  rolling  them  about  until  the  drying  is 
completed. 

Keep  the  pills  in  a  well-stoppered  bottle. 

Tests  for  Impurities. — Pills  of  Ferrous  Iodide  are  free  from  the  odor  of  iodine. 

Triturate  a  few  of  the  pills  with  water,  and  filter  the  liquid;  the  filtrate  does  not 
assume  more  than  a  light  blue  tint  upon  the  addition  of  starch  T.S.  (absence  of  more 
than  traces  of  free  iodine). 

Average  Dose. — Two  pills. 

PILUL/E  PHOSPHORI.  U.  S.     Pills  of  Phosphorus 
[PH.  Phosphor.] 

Metric  Old  form 

*Phosphorus 0.06  Gm.  l  gr. 

Althsea,  in  No.  60  Powder 6.00  Gm.  93  gr. 

Acacia,  in  fine  powder 3.00  Gm.  46  gr. 

Chloroform, 
Glycerin, 
Water, 
Balsam  of  Toiu, 

Ether,  each,  a  sufficient  quantity,  

To  make  one  hundred  pills 100  100 

Dissolve  the  phosphorus,  in  a  test  tube,  in  5  mils  [old  form  81 
minims]  of  chloroform,  with  the  aid  of  a  very  gentle  heat,  replac- 
ing from  time  to  time  any  of  the  chloroform  which  may  be  lost  by 
evaporation.  Mix  the  althaea  and  acacia  in  a  mortar,  next  add  the 
solution  of  phosphorus,  then  immediately  afterwards  a  sufficient 
quantity  (about  4  mils  [old  form  65  minims] )  of  a  mixture  of  2 
volumes  of  glycerin  and  1  volume  of  water,  and  quickly  form  a  mass ; 
divide  it  into  100  pills. 

Dissolve  10  Gm.  [old  form  154  grains]  of  balsam  of  tolu  in  15  mils 
[old  form  243  minims]  of  ether,  shake  the  pills  with  a  sufficient 
quantity  of  this  solution  until  they  are  uniformly  coated,  and  put 
them  on  a  plate  to  dry,  occasionally  rolling  them  about  until  the 
drying  is  completed. 

Keep  the  pills  in  a  well-stoppered  bottle. 

Average  Dose. — One  pill. 

PILUL/E  RHEI  COMPOSIT/E.  U.  S.     Compound  Pills  of  Rhubarb 
[Pil.  Rhei  Co.] 

M.tric  Old  form 

•Rhuharb,  in  No.  80  powder    13.0  Gm.  201  gr. 

Aloes,  in  fine  powder 10.0  Gm.  154  gr. 

Myrrh,  in  fin*'  powder 6  0  Gm.  93  gr. 

Oil  of  Peppermint 0.5  mil  8  min 

Water,  a  sufficient  quantity  , 

To  make  one  hundred  pills 100  100 
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Mix  the  oil  of  peppermint  intimately  with  the  powders,  then  incor- 
porate sufficient  water  to  form  a  mass ;  divide  it  into  100  pills. 
Average  Dose. — Two  pills. 

PILUL>E  AD  PRANDIUM.   N.  F.     Dinner  Pills 
[Pii.  Ad    Prand.] 

1.  When  "Dinner  Pills,"  under  this  or  some  other  equivalent 
name,  are  prescribed  without  further  specification,  it  is  recommended 
that  the  Pilulce  Aloes  et  Mastiches,  also  called  Lady  Webster's  Dinner 
Pills,  be  dispensed.    Other  similar  pills  are : 

2.  Chapman's  Dinner  Pills. 

Metric  .    Old  form 

Aloes,  in  fine  powder 9.7  Gm.  150  gr. 

Mastic,  in  fine  powder 9.7  Gm.  150  gr. 

Ipecac,  in  fine  powder 6.5  Qm.  100  gr. 

Oil  of  Fennel 1.5  mils  24  min. 

Diluted  Alcohol,  a  sufficient  quantity. 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

3.  Cole's  Dinner  Pills. 

Metric  Old  form 

Aloes,  in  fine  powder 7.80  Qm.  120  gr. 

Mass  of  Mercury    7.80  Gm.  120  gr. 

Jalap,  in  fine  powder 7.80  Gm.  120  gr. 

Antimony  and  Potassium  Tartrate 0.13  Gm.  2  gr. 

Syrup,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

4.  Hall's  Dinner  Pills. 

Metric  Old  form 

Aloes,  in  fine  powder 6.5  Gm.  100  gr. 

Extract  of  Glycyrrhiza  6.5  Gm.  100  gr. 

Soap,  in  fine  powder 6.5  Gm.  100  gr. 

Syrup,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILUL/E  ALOES  ET  ASAFCETID/E.   N.  F      Pills  of  Aloes  and  Asafetida 
[Pil.  Aloe,  et  Asafcet.] 

Metric  Old  form 

Aloes,  in  fine  powder 9  Gm.  139  gr. 

Asafetida 9  Gm.  139  gr. 

Soap 9  0m.  139  gr. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 
Average  Dose. — One  pill. 
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PILUL/E  ALOES  ET  FERRI.  N.  F.     Pills  of  Aloes  and  Iron 

(U.S.  P.  VIII) 

[PH.    Aloe,    et    Ferr.] 

Metric  Old  form 

Aloes,  in  fine  powder 7  Gm.  108  gr. 

Exsiccated  Ferrous  Sulphate 7  Gm.  108  gr. 

Aromatic  Powder 7  Gm.  108  gr. 

Confection  of  Rose,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  confection 
of  rose  to  form  a  mass,  and  divide  it  into  100  pills. 
Average  Dose. — Two  pills. 


PILUL/E  ALOES  ET  MASTICHES.   N.  F.     Pills  of  Aloes  and  Mastic 

(U.  S.  P.  VIII) 

[PH.  Aloe,  et  Mastich. — Lady  Webster's  Dinner  Pills] 

Metric  Old  form 

Aloes,    in  fine  powder 13  Gm.  201  gr. 

Mastic,  in  fine  powder 4  Gm.  62  gr. 

Red  Rose,  in  fine  powder 3  Gm.  46  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  diluted 
alcohol  to  form  a  mass,  and  divide  it  into  100  pills. 
Average  Dose. — Two  pills. 


PILULE  ALOES  ET  MYRRH/E.   N.  F.     Pills  of  Aloes  and  Myrrh 

(U.  S   P.  VIII) 

[PH.   Aloe,   et   Myrrh.] 

Metric  Old  form 

Aloes,  in  fine  powder 13  Gm.  201  gr. 

Myrrh,  in  fine  powder 6  Gm.  93  gr. 

Aromatic  Powder 4  Gm.  62  gr. 

Syrup,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  syrup  to 
form  a  mass,  and  divide  it  into  100  pills. 
Average  Dose. — Two  pills. 

PILUL/E    ALOES    ET    PODOPHYLLI    COMPOSIT/E.   N.  F.  Compound 

Pills    of    Aloes    and    Podophyllum 

[PH.  Aloe,  et   Podoph.  Co. — Janeway's  Pills] 

Metric  Old  form 

Aloes 6.50  Gm.  loo      gr. 

Resin  of  Podophyllum 3.25  Gm.  50      gr. 

Pilular  Extract  of  Belladonna  Leaves 1.60  Gm.  24  ^  gr. 

Extract  of  Nux  Vomica 1.60  Gm.  24 yt  gr. 


To  make  one  hundred  pills 100  100 

Uniformly  mix  the  several  ingredients,  form  a  mass  and  divide  it 
into  ion  pills. 

I  vi  ragi  Dose. — One  pill. 
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PILUL/E  ALOES,  HYDRARGYRI  ET  PODOPHYLLI.   N.  F.     Pills  of 
Aloes,  Mercury,  and  Podophyllum 
[PH.  Aloe.   Hydrarg.  et  Podoph. — Pilule  Triplices,  N.  F.  Ill         Triplex 
Pills         Pilula  Triplex] 

Metric  Old  form 

Aloes 1 3.0  dm.  201      gr. 

Mass  of  Mercury 6.5  Gm.  loo      gr. 

Resin  of  Podophyllum 1.6  Gm.  24 J^  gr. 

Tomakeone  hundred  pills 100  loo 

Uniformly  mix  the  several  ingredients,  form  a  mass  and  divide  it 
into  100  pills. 

Average  Dose. — One  pill. 


PILUL/E  ALOES,  HYDRARGYRI  ET  SCAMMONII  COMPOSIT/E.   N.  F. 
Compound  Pills  of  Aloes,  Mercury,  and  Scammony 

[Pil.  Aloe.   Hydrarg.  et  Scammon. — Francis'  "Triplex"  Pills] 

Metric  Old  form 

Aloes 5.50  Om.  85  gr. 

Resin  of  Scammony 5.50  Gm.  85  gr.j 

Mass  of  Mercury 5.50  Gm.  85  gr. 

Croton  Oil 0.32    mil  5  min. 

Oil  of  Caraway 1 .60  mils  26  min. 

Tincture  of  Aloes  and  Myrrh,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Uniformly  incorporate  the  oils  with  the  other  ingredients,   add 
enough  of  the  tincture  to  form  a  mass,  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 


PILUL/E  ALOINI  COMPOSIT/E.   N.  F.     Compound  Pills  of  Aloin 
[Pil.  Aloin.  Co.] 

Metric  Old  form 

Aloin 3.25  0m.  50      gr. 

Resin  of  Podophyllum 0.80  Gm.  12      gr. 

Pilular  Extract  of  Belladonna  Leaves 1  60  Gm.  24H  gr. 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  several  ingredients,  form  a  mass  and  divide  it 
into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E   ALOINI,    STRYCHNIN/E  ET   BELLADONN/E.   X.  F.      Pills   of 

Aloin,  Strychnine  and  Belladonna 

[Pil.  A.  S.  et  B.] 

Metric  Old  form 

Aloin 1 .30  Gm.  20      gr 

Strychnine 0.05  Gm.  t^  gr. 

Pilular  Extract  of  Belladonna  Leaves 0.80  Gm.  12      pr 


To  make  ono  hundred  pills 100 


100 


Uniformly  mix  the  several  ingredients,  form  a  mass  and  divide  it 
into  100  pills. 
Average  Dose. — One  pill. 
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PILUL/E  ALOINI,  STRYCHNIN/E  ET  BELLADONNA  COMPOSIT/E. 

N.  F.     Compound  Pills  of  Aloin,  Strychnine  and  Belladonna 

[Pil.  A.  S.  et  B.  Co.] 

Metric  Old  form 

Aloin 1  30  Om.  20     gr. 

Strychnine 0.05  Gm.  %  gr. 

Pilular  Extract  of  Belladonna  Leaves 0.80  Gm.  12      gr. 

Extract  of  Cascara  Sagrada 3.25  Gm.  60      gr. 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  several  ingredients,  form  a  mass  and  divide  it 
into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  ANTIDYSPEPTIC/E.  N.  F.     Antidyspeptic  Pills 
[Pil.  Antidyspep.] 

Metric  Old  form 

Strychnine   0.16  Gm.  2H  gr. 

Ipecac,  in  fine  powder \ 0.65  Gm.  10      gr. 

Pilular  Extract  of  Belladonna  Leaves 0.65  Gm.  io      gr. 

Mass  of  Mercury 13.00  Gm.  201      gr. 

Compound  Extract  of  Colocynth 1 3.00  Gm.  201      gr. 

To  make  one  hundred  pills 1 00  100 

Uniformly  mix  the  strychnine,  ipecac,  and  extract  of  belladonna 

leaves,  then  incorporate   the  other  ingredients,   form  a  mass  and 

divide  it  into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  ANTIMONII  COMPOSIT/E.  N.  F.    Compound  Pills  of  Antimony 
[Pil.  Antimon.  Co.— Plummer's  Pills] 

Metric  Old  form 

Sulphurated  Antimony 4  Gm.  62      gr. 

Mild  Mercurous  Chloride 4  Gm.  62      gr. 

Guaiac,  in  fine  powder 8  Gm.  123H  gr. 

Castor  Oil,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  solid  ingredients,  form  a  mass  with  sufficient 
castor  oil,  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  ANTIPERIODIC^E.  N.  F.     Antiperiodic  Pills 
[Pil.  Antiperiod.— Warburg's  Pills] 

Metric  Old  form 

Extract  of  Aloes,  in  fine  powder   6.5  Gm.  100      gr. 

Rhubarb,  in  fine  powder 3.2  Gm.  49      gr. 

Angelica  Fruit,  in  fine  powder 3.2  Om.  49      gr. 

Inula,  in  fine  powder 1.6  Gm.  24  H  gr. 

Saffron,  in  fine  powder    1.6  Gm.  21 '  j  gr. 

Fennel,  in  fine  powder 1.6  Gm.  24  V2  gr. 

Zedoary,  in  fine  powder 0.8  Gm.  I2>i  gr. 

Cubeb,  in  fine  powder 0.8  Gm.  12J-4  gr. 

Myrrh,  in  fine  powder 0.8  Gm.  12^  gr. 

Agaric,  in  fine  powder 0.8  Gm.  12H  gr. 

Camphor,  in  fiiio  powder 0.8  Gm.  12&  gr. 

Quinine  Sulphate 9.0  Om,  139      gr. 

Extract  of  Gentian,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  powders  and  quinine  sulphate  uniformly,   make  into  a 
mass  with  the  extract  of  gentian,  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 
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PILULE  ANTIPERIODIC/E  SINE  ALOE.   N.  F.     Antiperiodic  Pills 

without  Aloes 
[Pil.  Antiperiod.  s.  Aloe  — Warbuug's  Pills  Without  Aloes] 

Prepare  the  Pills  as  directed  under  PUulce  Antipcriodicce,  omitting 
the  Extract  of  Aloes. 
Average  Dose. — One  pill. 

PILUL/E  CATHARTIC/E  VEGETABILES.  N.  F.  .Vegetable  Cathartic  Pills 

(U.  S.  P.  VIII) 

[Pil.  Cathart.  Veget.] 

Metrio  Old  form 

Compound  Extract  of  Colocynth 6.0  Gm.  93  gr. 

Extract  of  Hyoscyamus 3.0  Gm.  46  gr. 

Resin  of  Jalap,  in  fine  powder 2.0  Qm.  31  gr. 

Extract  of  Leptandra 1.5  Gm.  23  gr. 

Resin  of  Podophyllum 1.5  Gm.  23  gr. 

Oil  of  Peppermint 0.8  mil  13  min 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  compound  extract  of  colocynth  intimately  with  the  resin 
of  podophyllum,  resin  of  jalap,  and  extract  of  leptandra,  and  then 
add  the  oil  of  peppermint  and  the  extract  of  hyoscyamus,  form  a 
mass  with  sufficient  diluted  alcohol  and  divide  it  into  100  pills. 

Average  Dose. — Two  pills. 

PILUL/E    COLOCYNTHIDIS    COMPOSIT/E.  N.  F.      Compound    Pills    of 

Colocynth 
[Pil.  Colocynth.  Co.— Pilulje  Coccle        Cochia  Pills] 

Metric  Old  form 

Extract  of  Colocynth    1.1  Qm.  17  gr. 

Aloes 1 3.0  Qm,  201  gr. 

Resin  of  Scammony 13.0  Qm.  201  gr. 

Oil  of  Clove 1.5  mils  24  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  solid  ingredients,  incorporate  the  oil,  form  a 
mass  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  COLOCYNTHIDIS  ET  HYOSCYAMI.   N.  F.  Pills  of  Colocynth 

and  Hyoscyamus 
[Pil.  Colocynth.  et  Hyoscy.] 

Metric  Old  form 

Extract  of  Colocynth 0.65  Qm.  10  gr. 

Aloes 9.70  Om.  150  gr. 

Resin  of  Scammony 9. 70  Gm.  150  gr. 

Extract  of  Hyoscyamus   9.70  Gm.  150  gr. 

Oil  of  Clove 1 .00  mil  16  min. 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  solid  ingredients,  incorporate  the  oil,  form  a 
mass  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  COLOCYNTHIDIS  ET  PODOPHYLLI.   N.  F.  Pills  of  Colocynth 

and  Podophyllum 
[Pil.  Colocynth.  et  Podoph.] 

Mrtric  Old  form 

Compound  Extract  of  Colocynth 1 6.2  Om.  250     gr. 

Resin  of  Podophyllum 1 .6  Gm.  24J4  gr. 

Syrup,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 
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Uniformly  mix  the  ingredients,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILUL/E  DIGITALIS,  SCILL/E  ET  HYDRARGYRI.   N.  F.     Pills  of  Digi- 
talis, Squill,  and  Mercury 

[PH.  Digit.  Scill.  et  Hydrarg. — Niemeyer  Pills  for  Dropsy     Guy's  Pills] 

Metric  Old  form 

Digitalis,  in  fine  powder 6.5  Qm.  100  gr. 

Squill,  in  fine  powder 6.5  Qm.  100  gr. 

■Mass  of  Mercury 6.5  Qm.  100  gr. 

Clarified  Money,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Uniformly  mix  the  solid  ingredients,  form  a  mass  with  the  aid  of 
the  honey,  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 

PILUL/E  FERRI,  QUININ/E,  ALOES  ET  NUCIS  VOMIC/E.  N.  F.     Pills 

of  Iron,  Quinine,  Aloes,  and  Nux  Vomica 

[PH.  Ferr.  Quin.  Aloe,  et  Nuc.  Vom. — Pilule  Qtjadrtjplices,  N.  F.  III. 

Quadruplex  Pills        Pilule  Ferri  et  Quinine  CoMPosiTiE] 

Metric  Old  form 

Exsiccated  Ferrous  Sulphate 6.5  Qm.  100      gr. 

Quinine  Sulphate 6.5  Qm.  100      gr. 

Aloes 6.5  Qm.  100      gr. 

Extract  of  Nux  Vomica 1 .6  Qm.  24J4  gr. 

Extract  of  Gentian,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  extract  of  nux  vomica  with  the  aloes,  thoroughly  incor- 
porate the  ferrous  sulphate  and  quinine  sulphate,  then  form  a  mass 
with  the  extract  of  gentian  and  divide  it  into  100  pills. 

Average  Dose. — One  pill. 

PILUL/E  FERRI,  QUININ/E,  STRYCHNINE  ET  ARSENI  FORTIORES. 

N.  F.      Stronger  Pills  of  Iron,  Quinine,  Strychnine,  and  Arsenic 
[Pil.  Ferr.  Quin.  Strych.  et  Arsen.  Fort.— Piltjl<e   Metallortjm,  N.  F.  III. 
Metallic  Pills         Pilule  Metallortjm  Amar.«        Bitter  Metallic  Pills] 

Metric  Old  form 

Reduced  Iron    6.50  Qm.  100     gr. 

Quinine  Sulphate 6.50  0m.  100     gr. 

Strychnine 0.32  Qm.  4^  gr. 

Arsenic  Trioxide 0.32  Qm.  \f0  gr. 

Clarified  Honey,  a  sufficient  quantity, 

To  make  one  hundred  pills 100      •  100 

Mix  the  ingredients  intimately,  form  a  mass,  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILULE  FERRI,  QUININE,  STRYCHNINE  ET  ARSENI  MITES.   N.  F. 
Mild  Pills  of   Iron,  Quinine,  Strychnine,  and   Arsenic 

[Pil.  Ferr.  Quin.  Strych.  et  Arsen.   Mit. — Aitken  Tonic  Pills] 

Metric  Old  Form 

Reduced  Iron 4.50  Qm.  69^  gr. 

Quinine  Sulphate 6.50  Qm.  100      gr. 

Strychnine    0  13  Gm.  2      gr. 

Arsenic  Trioxide 0  13  Qm.  2      gr. 

Clarified  Honey,  a  sufficient  quantity. 

To  make  one  hundred  pilla 100  100 
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Mix  the  ingredients  intimately,  form  a  mass,  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILULE  GLYCERYLIS  NITRATIS.   N.  F.     Pills  of  Nitroglycerin 
[PH.  Glycer.  Nit.—  PiLULae  Glonoini,  N.  F.  Ill      Pills  of  Glonoin] 

Metric  Old  form 

Spirit  of  Glyceryl  Trinitrate 6.5  Gm.  ioo  gr. 

Althaea,  in  fine  powder    6.5  Qm.  100  gr. 

Confection  of  Rose,  a  sufficient  quantity, 


To  make  one  hundred  pills 100  100 

Mix  the  spirit  of  nitroglycerin  intimately  with  the  powdered 
althaea,  expose  the  mixture  for  a  short  time  to  the  air  that  the  alcohol 

may  evaporate,  avoiding  heat,  then  make  a  mass  with  the  aid  of  con- 
fection of  rose,  and  divide  it  into  100  pills. 

Average  Dose. — One  pill. 

PILUL/E  LAXATIWE   COMPOSIT/E.  N.  F.     Compound   Laxative   Pills 

(U.  s.  P.  VIII) 
[PH.  Lax.  Co.] 

Metric  Old  form 

Aloin 1.30  Gm.  20      gr. 

Strychnine 0.05  Qm.  %  gr. 

Pilular  Extract  of  Belladonna  Leaves 0.80  Gm.  12;;  gr. 

Ipecac,  in  fine  powder 0.40  Gm.  6      gr. 

Glycyrrhiza,  in  fine  powder 4.60  Gm.  71      gr. 

Syrup,  a  sufficient  quantity, 


To  make  one  hundred  pills 1 00  100 

Triturate  the  aloin,  strychnine,  ipecac,  and  glycyrrhiza  together 
thoroughly,  so  as  to  produce  a  uniform  powder.  Incorporate  with 
this  the  extract  of  belladonna  leaves  and  sufficient  syrup  to  form  a 
mass,  and  divide  it  into  100  pills. 

Average  Dose. — Two  pills. 

PILUL/E  LAXATIWE  POST   PARTUM.  N.  F 

Pills 
[PH.   Lax.  Post  Part.— Barker' 

Compound  Extract  of  Colocynth 

Aloes  

Extract  of  Nux  Vomica 

Resin  of  Podophyllum 

Ipecac,  in  fine  powder 

Extract  of  Hyoscyamus 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 
Average  Dose. — One  pill. 

PILUL/E  OPII,  DIGITALIS  ET  QUININ/E.   N.  F.     Pills  of  Opium,  Digi- 
talis, and  Quinine 
[PH.  Opii    Digit,  et  Quin. — Niemeyer  Pills  for  Phthisis] 

Metrio  Old  form 

Powdered  Opium 1 .0  Gm.  15  gr. 

Digitalis,  in  fine  powder    6.5  Gm.  100  gr. 

Quinine  Sulphate 6.5  Gm.  100  gr. 

Clarified  Honey,  a  sufficient  quantity, 


\      Post 

Partum 

Laxative 

st  Parttjm  Pills] 

Metric 

Old  form 

11  0  Gm 

170      gr. 

5.5  Gm. 

85      gr. 

2.5  Gm. 

38^  gr. 

0.5  Gm. 

7X  gr. 

0.5  Gm. 

7H  gr. 

8.0  Qm. 

123' 2  gr. 

To  make  one  hundred  pills 100  100 
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.Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Art 'rage  Dose. — One  pill. 

PILUL/E  OPII   ET  CAMPHOR/E.   N.  F.      Pills   of  Opium   and  Camphor 
[Pil.  Opii  et  Camph.] 

Metric  Old  form 

Powdered  Opium 6.5  Gm.  ioo  gr. 

Camphor 1 3.0  Om.  201  gr. 

Clarified  Honey,  a  sufficient  quantity, 

To  make  one  hundred  pills 1 00  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILUL/E  OPII  ET  PLUMBI.   N.  F.     Pills  of  Opium  and  Lead 
[Pil.  Opii  et  Plumb.] 

Metric  Old  form 

Powdered  Opium 6.5  Om.  ioo  gr 

Lead  Acetate 6.5  Gm.  100  gr. 

Clarified  Honey,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  ingredients  intimately,  form  a  mass  and  divide  it  into  100 
pills. 

Average  Dose. — One  pill. 

PILUL/E  RHEI.   N.  F.     Pills  of  Rhubarb 
[Pil.    Rhei] 

Metric  Old  form 

Rhubarb,  in  fine  powder 20  Gm.  309  gr. 

Soap,  in  fine  powder 6  Gm.  93  gr. 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Form  a  mass  and  divide  it  into  100  pills. 
Average  Dose. — One  pill. 

COATING   PILLS 

Pills  are  coated  with  sugar,  chocolate,  gelatin,  silver  leaf,  gold 
leaf,  salol,  and  talcum  or  French  chalk,  etc.,  with  the  view  of  mask- 
ing their  taste  or  rendering  them  enteric. 

Sugar  Coating. — The  sugar  coating  of  pills  is  carried  on  upon  a 
very  large  scale  in  this  country.  The  pills  are  carefully  dried,  placed 
in  a  round-bottomed  copper  pan,  a  mixture  of  Byrup  and  starch 
added,  the  whole  heated,  and  the  pan  kept  moving  constantly,  so 
that  a  rotary  motion  is  imparted.  While  evaporation  takes  place, 
additions  of  syrup  are  made  from  time  to  time,  so  that  a  cnist  of 
sugar  gradually  forms  upon  the  surface  of  each  pill.  Fig.  714  shows 
the  usual  form  of  pill  coater.  The  rotary  motion  and  heating  of  the 
copper  pan  are  effected  by  the  use  of  steam.  Tn  Pig,  715  is  shown 
a  small  "table  coating  pan,"  mad*1  by  the  F.  J.  Stokes  Machine 
Company,  to  he  employed  without  the  use  of  steam  coils.    It  is  in- 
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Fig.  714 


Machine  for  sugar  coatiug  pills 


tended  to  be  bolted  on  a  table  or  bench,  and  is  not  adapted  to  the 
coating  of  a  large  number  of  pills.  A  polish  is  given  to  the  pills  by 
agitating  them  in  a  bag  or  rolling  them  in  a  shaker  in  contact  with 

a  piece  of  wax  or  paraffin,  or 
by  using  a  machine  like  that 
shown  in  Fig.  716.  It  is  made 
by  the  F.  J.  Stokes  Machine 
Company,  of  Philadelphia. 
The  inside  of  the  circular 
holder  is  lined  with  canvas 
which  holds  the  paraffin,  and 
it  is  rotated  by  steam  power. 

Chocolate  coated  pills  are 
made  like  sugar  coated  pills, 
chocolate  being  added  to  the 
pan  to  flavor  and  color  the 
coating.  It  is  suspected,  how- 
ever, that  some  manufacturers 
replace  the  real  substance  with 
sufficient  "'burnt  umber"  or 
similar  coloring  to  match  the  color  of  the  chocolate. 

Pills  cannot  be  satisfactorily  coated  with  sugar  in  the  small  way 
without  much  labor.  This  is  not  the  case  with  gelatin  coating.  It 
is  quite  possible  for  the  pharmacist  to  coat  pills  with  gelatin  and  be 
able  to  dispense  them  in 
fifteen  minutes. 

Gelatin  Coating. — 
The  coating  of  pills  with 
gelatin  is  an  old  process. 
Formerly  each  pill  was 
impaled  upon  a  long  nee- 
dle, dipped  into  a  solu- 
tion of  gelatin,  and  the 
end  of  the  needle  stuck 
into  a  cork  to  permit  the 
coating  to  dry.  This 
slow  process  was  im- 
proved by  Charles  1>. 
Allaire,  who  devised  a 
machine  for  dipping  a- 
number  of  pills  at  once, 
and  also  one  for  strip- 
ping the  needle  bar. 
Since  then  many  ma- 
chines have  been  intro- 
duced  for  coating   pills  _    ,,    ,, 

°    *  Bmmll  i..i  !•  c    iti.,c  pan 

with   gelatin,    and   since 

the  introduction  of  sugar,  gum,  or  saccharin  in  small  quantities  to 

the    gelatin    mass    their    use    is    likely    to    Increase.       Pro£     Patch's 

coater  is  shown  in  Fig.  717.  The  dried  pills,  which  must  not  be 
made  with  glycerin,  roll  down  the  inclined  grooves,  shown  in  the 
tray  in  the  drawing,  until  each  of  the  hemispherical  depressions  at 
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the  end  of  the  groove  contains  a  pill.  A  wooden  strip  armed  with 
sixteen  needles  is  inverted  over  the  sixteen  pills  in  the  depressions, 
and  the  points  of  the  needles  are  pressed  into  them  until  every  one 
is  impaled.  The  adjustable  handle  is  now  attached,  and  the  pills  are 
dipped  into  a  hot  aqueous  solution  of  gelatin  (page  1759),  and  then 
gently  twirled  until  the  coating  has  set,  when  the  strip  is  trans- 
ferred to  the  catch  in  the  wheel.     This  wheel  is  made  to  rotate,  first 


Machine  for  polishing  pills 

in  one  direction  and  then  in  the  opposite,  by  alternately  pulling  and 
relaxing  the  string  attached  to  the  axle.  This  rapidly  dries  the 
coating.  The  needles  are  stripped  of  the  pills  by  engaging  them  in 
the  comb,  which  is  shown  in  the  cut.  In  the  Franeiscus  pill  coater  the 
needles  are  set  in  a  brass  bar,  and  the  rotation  is  in  a  different 
direction  (see  Fig.  7 IS).  Other  machines  are  favorably  known.  In 
Hit-  larger  sized  Porcupine  pill  coater  the  revolution  of  the  cylinder 
to  which  the  needle  bars  are  attached  is  effected  by  clock  work. 

Maynanfs  pill  coater  is  illustrated  by  Figs.  719,  720,  721,  722, 
723,  and  7LM.  It  is  operated  by  first  placing  t he  Hat  metallic  ring,  F, 
around  the  feeding  plate,  E,  and  pouring  the  pills  into  the  cup  v»  bich 
is  thus  formed.  The  conical  indentations  in  E  are  filled,  and  the 
excess  of  pills  remaining  on  the  top  of  the  plate  is  permitted  to  roll 
Off  Into  a  DOX.      The  dipper  or  needle  holder,  I ),  is  then  placed  in  po 

sition  immediately  over  the  pills  <»n  the  feeding  plate,  the  guide  pins 

on  the  sides  securing  accuracy  in  centring  the  pills  with  the  needle 
points.     The  handle  of  the  needle  holder   is  then  pressed  downward 
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Fig.  717 


until  the  points  of  the  needles  enter  the  pills  nearly  to  their  centres. 
The  pills,  after  they  are  impaled,  as  seen  at  C,  are  dipped  into  the 
melted  gelatin  solution.     The  needle  holder  is  then  slowly  revolved 

in  the  air  in  order  to  facilitate 
the  even  distribution  of  the 
gelatin  film  on  the  surface 
of  the  pills.  When  the  film 
becomes  thoroughly  cold,  it 
should  be  solid  enough  to  per- 
mit the  pills  to  be  stripped 
from  the  needles.  It  is  well 
to  have  two  needle  holders,  so 
that  while  the  gelatin  on  the 
pills  on  one  is  solidifying  the 
other  may  be  started  on  the 
coating.  In  this  way  the  pro- 
cess is  rendered  continuous. 
When  the  coating  on  the  pills 
is  sufficiently  hard,  the  pills 
are  stripped  from  the  needles 
by  grasping  the  circular  plate 
on  the  needle  holder  with  one 
hand  and  pulling  the  handle 
of  the  needle  holder  upward. 
The  pills  drop  off,  and  should 
be  deposited  on  the  tray  of  wire 
gauze,  B,  to  dry.  The  circular  plate  through  which  the  needles  pass 
should  be  slightly  greased  with  cosmoline  to  prevent  the  pills  from 
adhering  to  it.  The  gelatin  solution  is  heated  in  an  agate  ironware 
dish,  set  in  a  copper  water  bath  having  a  cover.  This  arrangement 
prevents  a  film  from  forming  on  the  surface  and  aids  in  retaining  the 


Prof.  Patch's  gelatin  coater 


Fig.  718 


T??T?????c<m^¥?e 


The  Franrisciis  gelatin  coater 


uniformity  of  the  gelatin  solution.     When  the  pills  are  not   being 
dipped,  the  cover  should  be  kept  on  the  dish. 

A  pill  coater  is  shown  in  Fig.  725  which  was  devised  by  A.  J. 
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Palethorpe,  of  Bingham,  Notts,  England.  It  is  similar  to  Maynard's 
pill  coater,  but  it  has  some  advantages  over  it.  It  is  made  very  sub- 
stantially;  the  shape  of  the 

needle  plate  is  hexagonal  *IGS'  'i9'  tZU>  '-1 

instead  of  round,  and  this 
prevents  it  from  rolling 
off  the  counter.  It  is  used, 
according  to  the  directions 
of  Mr.  Palethorpe,  as  fol- 
lows : 

"  Place  the  pills,  free 
from  powder,  in  the  tray, 
A,  and  give  this  a  turn. 
The  pills  having  'found' 
the  holes,  take  the  needle 
plate,  B,  by  the  handle, 
and  having  regulated  the 
sliding  bar,  C,  so  that  the 
needles  may  be  depressed 
the  proper  depth,  pass  the 
plate  on  to  the  guide  through  the  square  hole,  and  with  a  firm  and 
even  pressure,  press  the  needles  into  the  pills  and  remove  the  plate. 
Now  dip  the  pills  completely  into  the  solution,  and  just  before  removal 
allow  them  to  rest  on  the  surface  of  the  solution  for  a  second  to  remove 
the  excess.  Beverse  the  plate,  with  the  pills  upward,  turn  in  the 
hand  until  the  solution  ceases  to  run,  and  set  aside  for  a  short  time 
to  harden.    This  is  best  effected  by  raising  the  sliding  bar  and  resting 


Maynard's  pill  coater 


Figs.  722,  723,  724 


Fig.  725 


Uaynard'i  pill  coater 


Palathorpe't  gelatin  coater 


the  plate  thereon,  the  pills  being  all  clear  of  the  woodwork.  When 
sufficiently  dry,  remove  the  plate  and   pluck  off  the  pills  with  the 

hOOS  I).  The  pills  ;ire  thus  not  touched  by  the  lingers  ;it  all.  [f  it 
is  important  to  get  rid  of  the  needle  holes,  carefully  apply  a  'spot' 
of  gelatin  solution,  diluted  to  halt' st  length  with  water,  with  a  camel's 
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Cotton's  gelatin  coater 
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hair  pencil,  taking  care  not  to  leave  an  excess  of  gelatin  over  the 
holes,  and  allow  to  dry." 

A  valuable  invention  in  coating  pills  with  gelatin  was  made  by 
J.  B.  Russell.  Needles  for  impaling  the  pills  before  dipping  have 
been  discarded,  and  the  pills  are  held  firmly  upon  the  ends  of  tubes 
by  suction,  the  tubes  being  connected  with  a  box  from  which  the  air 
has  been  exhausted  by  a  vacuum  pump.  A  little  over  one-half  ot 
each  pill  is  dipped  in  the  gelatin  solution.  This  is  rapidly  dried. 
Subsequently  the  pill  is  reversed,  and  the  uncoated  portion  is  then 
dipped,  thus  completing  the  coating.  The  process  is  used  in  many 
of  the  large  manufacturing  laboratories. 

The  great  demand  for  gelatin  coated  pills  has  stimulated  the  manu- 
facturers to  perfect  machines  for  making  them  on  a  large  scale.  Fig. 
726  shows  one  of  these  made  by  Arthur  Colton,  of  Detroit.  It  is  not 
the  largest  made  by  this  firm,  although  this  one  has  the  capacity  to 
coat  50,000  pills  in  ten  hours.  The  vacuum  pump  and  tank  is  seen 
in  position  on  the  floor  below,  but  it  may  be  located  in  any  conve- 
nient place.  After  the  pills  are  made  and  seasoned  they  are  ready 
for  coating.  The  pill  drawer  is  first  stored  with  pills,  the  front  of 
which  contains  a  feeding  plate,  registering  with  the  dipping  plate. 
The  latter  is  now  placed  upon  the  vacuum  jacket  and  clamped  to 
place  ;  the  pill  drawer  is  then  pulled  forward,  which  brings  the  feeder 
exactly  in  proximity  with  the  dipping  plate.  The  vacuum  being  on, 
the  pills  are  carefully  brushed  upon  the  feeding  plate,  when  every 
receptacle  will  be  filled.  The  pills  are  held  in  place  by  the  force  of 
the  suction  supplied  from  the  exhaust  tank.  The  pill  drawer  is  re- 
turned to  its  place,  and  the  vacuum  jacket  (containing  the  dipping 
plate  and  pills)  is  now  reversed  for  immersion.  This  done,  the  jacket 
is  inverted  to  the  first  position  and  the  vacuum  shut  off.  The  plate  is 
released  from  its  seat  and  then  placed  in  the  kiln  to  dry  the  pills, 
after  which  the  operation  is  repeated,  leaving  but  one  plate  (for  the 
beginning  of  reverse  operations).  This  is  placed  upon  the  vacuum 
jacket,  precisely  in  the  same  manner  as  previously  described.  The 
plate  is  now  taken  from  the  drying  kiln  and  placed  securely  upon  the 
transferring  apparatus  ;  then,  with  the  lever,  the  two  are  brought 
into  close  contact,  one  above  the  other.  The  force  of  the  vacuum 
acting  through  the  perforations  will  immediately  release  the  pills, 
transferring  them  instantly  to  the  dipping  plate  on  the  jacket.  The 
operator  then  proceeds  to  immerse  the  uncoated  half  of  pills  in  the 
manner  first  described. 

Pills  may  be  coated  with  gelatin  by  cutting  the  pill  cylinder  to  its 
center,  placing  in  the  cleft  a  piece  of  sewing  silk,  rolling  it,  dividing 
it  into  pills,  dipping  in  gelatin  solution,  drying,  and  cutting  apart. 

Pills  are  also  coated  with  a  gelatin  mixture  in  revolving  pans,  by  a 
process  similar  to  that  used  for  sugar  coating,  and  this  possesses  the 
advantage  of  greater  speed  and  marked  reduction  in  machinery  and 
labor  cost  as  compared  with  the  dipping  process. 

GELATIN    COATINO    SOLUTION 
(Prof.  Patch) 

Gelatin  (Frorvh,  gold  label) 2J  07..  av. 

Powdered  Boric  Acid • 120    frr. 

Mucilage  of  Acacia 2    fl.  01. 

Distilled  Water 7    fl.  ot. 
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Macerate  the  gelatin  with  the  water  until  it  softens,  dissolve  it  by  heating  09  a 
water-bath,  and  add  the  boric  acid;  then  slowly  add  the  mucilage  of  acacia,  and  strain 
the  mixture.  If  sweetening  is  desired,  a  very  small  quantity  of  soluble  saccharin  may 
be  used. 

The  N.  F.  IV  directions  for  salol  coating  are  given  below  and, 
with  a  little  practice,  have  been  found  to  be  satisfactory  at  the  pre- 
scription counter.  The  most  important  point  is  to  learn  the  exact 
time  in  the  cooling  of  the  salol,  at  which  to  add  the  pills.  If  it  is  too 
hot,  the  coating  does  not  adhere  to  the  pills,  but  cools  on  the  side  of 
the  dish ;  and  if  too  hot,  when  the  second  or  third  coating  is  being 
applied,  it  melts  off  the  previous  coating.  On  the  other  hand,  if  too 
cool  and  already  crystallizing,  it  forms  small  nodules  on  the  pill 
and  an  irregular  coating  results. 

The  -rotating  of  the  pan  or  dish  containing  the  melted  salol  should 
be  started  before  the  pills  are  added  and  continued,  without  inter- 
ruption, until  the  coating  is  hard,  which,  if  the  temperature  is  right, 
should  require  only  a  few  seconds.  The  N.  F.  directions  are  as 
follows: 

Salol  Coating. — Drop  the  pills,  carefully  freed  from  dusting  pow- 
der, into  an  enameled  or  porcelain  dish,  preferably  with  a  fiat  bottom 
and  straight  sides,  containing  enough  phenyl  salicylate  (approxi- 
mately 0.06  Gm.  [old  form  10  grains]  to  every  0.12  Gm.  pill),  previ- 
ously just  melted  by  the  heat  of  a  water  bath  and  allowed  to  cool  so 
that  on  passing  the  hand  along  the  bottom  of  the  dish  there  is 
scarcely  any  warmth  felt,  yet  the  salt  remains  completely  melted. 
Start  the  dish  to  rotating  before  adding  the  pills  and  continue  rota- 
tion until  the  pills  are  coated  and  the  phenyl  salicylate  has  congealed. 
Repeat  this  process  twice,  each  time  reducing  the  amount  of  phenyl 
salicylate  about  one-half.  Finally,  apply  a  finishing  coat  by  using 
only  sufficient  phenyl  salicylate  to  barely  coat  the  dish  when  melted, 
repeating  the  operation  as  before. 

Keratin  Coating. — Keratin  is  made  from  corneous  animal  sub- 
stances, like  horn,  quills,  hoofs,  etc.,  by  steeping  these  in  an  acid 
solution  of  pepsin  or  acetic  acid,  and  dissolving  the  residue  in  am- 
monia water  and  evaporating  the  solution.  The  coating  is  applied 
like  sugar  coating,  but  is  rarely  used  to-day. 

Enteric  Pills. — A  number  of  substances  have  been  employed  for 
the  purpose  of  coating  pills,  so  as  to  enable  them  to  pass  through 
the  acid  juices  of  the  stomach  and  be  dissolved  in  the  alkaline  intes- 
tinal fluids;  such  pills  are  called  <  nteric  pills.  It  is  proposed  to  use 
these  coatings  for  four  classes  of  medicine:  1.  Medicines  that  can  by 
prolonged  contact  cause  irritation  to  the  mucous  membrane  of  the 
stomach — arsenic,  salicylic  acid,  creosote,  chrysarobin,  quinine  com- 
pounds, copaiba,  cubebs,  ferruginous  preparations,  and  especially 
ferric  chlorides,  opium,  mercurial  preparations,  mercuric  iodide  and 
chloride,  phosphorus,  and  all  the  teenifuge  preparations.  2.  Medi- 
cines that  can  injure  the  digestion  by  forming  insoluble  precipitates 
with  pepsin  and  peptones — tannin,  alum,  lead  acetate,  preparations 
of  bismuth,  silver  nitrate,  corrosive  sublimate,  etc.  :!.  Medicines 
that  are  rendered  inactive  or  decomposed  by  the  gastric  juice — 
alkali,  bile,  soap,  calcium  sulphide,  iron  sulphide,  pancreatin,  etc.  4. 
Medicines  which  should  arrive  in  the  intestines  as  concentrated  as 
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possible — kousso,  santonin,  extract  of  male  fern,  and  alkali.  For  this 
purpose  several  substances  have  been  proposed,  chiefly  salol  (phenyl 
salicylate),  keratin  and  stearic  acid.  The  employment  of  keratin  has 
been  discredited  and  its  use  largely  discontinued,  and  stearic  acid 
has  not  been  thoroughly  tested  so  that  salol  is  chiefly  depended  upon 
for  the  making  of  enteric  pills.  (See  also  Enteric  Capsules,  page 
1781.) 

Pearl  Coating. — This  term  is  applied  to  the  method  of  coating 
pills  with  finely  powdered  talcum  or  French  chalk;  the  process  is 
similar  to  that  used  in  silver  coating  (see  below),  by  placing  in  a 
globular  box  (see  Fig.  727)  a  mixture  of  very  finely  powdered  tal- 
cum and  sugar,  and,  having  covered  the  pills  with  the  adhesive 
mixture,  they  are  rotated  until  coated.  A  polish  may  be  given  to  the 
surfaces  by  rotating  the  pills  in  a  box  coated  on  the  inside  with 
paraffin. 

Gold  or  Silver  Coating. — Pills  may  be  coated  with  gold  or  silver 
v      70„     leaf  by  first  placing  a  drop  of  syrup  of  acacia,  or  a  small 
IG-  quantity  of  a  thick  mucilage  of  acacia,  in  a  mortar,  and, 

after  carefully  spreading  it  over  the  surface  with  the  end 
of  the  finger,  dropping  in  the  pills,  rotating  them,  with 
the  aid  of  the  finger  if  necessary,  so  that  they  shall  be 
uniformly  coated  with  a  very  thin  layer  of  mucilage,  and 
then  dropping  them  into  the  gold  or  silver  leaf  con- 
tained in  the  coater.  This  is  merely  a  smooth,  globular 
box,  made  of  horn  or  turned  wood,  opening  in  the  middle 
surer  coater     (gee  Fig    121y     When  the  pills  are  rotated,  they  soon 

become  coated  with  the  leaf,  and  are  then  ready  to  dispense.  In 
the  absence  of  a  globular  box  a  large  sized  pill  box  may  be  used. 
This  process  is  also  described  in  the  N.  F.  IV. 

Other  extemporaneous  coatings  suggested  by  the  N.  F.  are  as 
follows : 

Sugar  Coating. — Quickly  roll  the  pills,  freed  from  dusting  pow- 
der, on  a  filter  paper  saturated  with  mucilage  of  acacia,  until  uni- 
formly but  superficially  moist,  then  immediately  transfer  them  to  a 
porcelain  dish  containing  a  mixture  of  eight  parts  of  powdered  sugar 
or  sugar  of  milk  and  two  parts  of  powdered  acacia,  and  rapidly 
rotate  them  until  covered  with  a  firm  white  coating. 

Cocoa  Coating. — Quickly  roll  the  pills,  freed  from  dusting  pow- 
der, on  a  filter  paper  saturated  with  mucilage  of  acacia,  until  uni- 
formly but  superficially  moist,  shake  them  at  once  with  powdered 
cocoa  until  well  coated,  then  immediately  transfer  them  to  a  clean, 
warmed  porcelain  dish,  and  rapidly  rotate  them  until  a  smooth  coat- 
ing is  produced. 

Tolu  Coating. — Drop  the  pills,  freed  from  dusting  powder,  into  a 
porcelain  disli  in  which  a  thin  layer  of  equal  volumes  of  tincture  of 
tolu  and  ether  has  been  previously  placed,  and  rotate  them  until 
thoroughly  coated  with  the  mixture.  Turn  them  at  once  into  an- 
other dish  of  the  same  kind  and  size,  and  rotate  for  a  few  moments 
to  remove  the  excess  of  mixture,  and  while  the  pills  are  still  shining, 
but  not  too  moist,  transfer  them  to  a  third  dish,  previously  coated 
with  a  very  thin  film  of  oil,  which  has  been  applied  by  the  tips  of 
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the  fingers,  and  rotate  them  until  dry.    A  second  or  a  third  coating 
may  be  applied  in  the  same  manner,  if  necessary. 

Stearic  Acid  Coating. — The  use  of  stearic  acid  as  an  enteric  coat- 
ing for  pills  has  been  suggested  by  William  G.  Toplis.  The  coating 
is  applied  by  adding  a  saturated,  ethereal  solution  of  stearic  acid 
to  the  pills,  in  a  dish,  and  at  the  same  time  rotating  the  pills. 
The  solution  is  added  carefully,  only  a  few  drops  at  a  time,  until  the 
coating  is  complete. 

COMPRESSED  PILLS,  TROCHES,  AND  TABLETS 

Compressed  pills,  troches,  and  tablets  are  made  by  subjecting 
dry,  granular  powders  to  a  sufficient  degree  of  pressure  in  suitable 
machines  to  cause  them  to  cohere ;  the  pressure  may  be  effected  by  a 
blow  from  a  mallet,  or  by  means  of  a  lever  or  combination  of  levers. 
To  enable  the  pharmacist  to  prepare  small  quantities  of  his  own 
compressed  tablets,  the  author  devised,  in  1875,  the  machine  for  mak- 
ing them  shown  in  Fig.  728.  It  is  made  of  cast  steel.  The  base  has 
two  countersunk  depressions,  with  a  short  post  in  the  centre  of  each ; 
a  lenticular  depression  is  made  in  the  upper  surface  of  each  post.  A 
steel  cylinder  having  a  central  aperture  of  the 
diameter  of  the  post  is  placed  in  the  depression, 
the  proper  quantity  of  powder  is  introduced, 
and  the  plunger,  which  has  a  corresponding 
lenticular  depression  on  its  lower  surface,  is 
placed  on  the  powder  and  is  struck  a  quick  blow 
with  a  mallet;  the  powder  is  compressed,  and 
the  pill  adheres  to  the  cylinder;  by  removing 
the  cylinder  and  holding  it  over  a  box  and 
tapping  the  plunger  again  lightly,  the  pill  is_  o-s»-* »" —*- 
forced  out,  and  falls  into  a  box.  While  the  moulding  of  various  forms 
of  medication  into  tablets  had  been  known  for  many  years,  William 
Brockedon,  of  England,  was  the  first  manufacturer  to  introduce  this 
form  of  pill  on  a  commercial  scale.  The  records  show  that  he  was 
granted  an  English  patent  in  1843  for  a  machine  to  make  pills  and 
lozenges  by  pressure  between  dies.  In  this  country,  Jacob  Dunton, 
of  Philadelphia,  was  the  first  to  extend  the  process  to  a  long  line  of 
pills,  but  subsequently  John  Wyeth  &  Bro.  prepared  compressed 
pills  upon  an  enormous  scale,  and  they  are  made  now  by  many 
manufacturers,  both  here  and  abroad. 

.Machines  for  making  compressed  pills  and  troches  which  are 
adapted  for  either  hand  or  steam  power  are  now  made  so  extensively 
that  it  is  difficult  to  make  a  selection.  Machines  that  are  to  be  oper- 
ated by  hand  are,  of  course,  not  so  heavy  in  their  construction.  Fig. 
729  shows  a  small  hand  tablet  machine  operated  by  pressure.  It  is 
made  by  Whitall  Tatum  Company,  and  is  suitable  for  the  prepara- 
tion of  a  few  tablets,  extemporaneously,  at  the  prescription  counter. 
Fig.  730  shows  the  tablet  machine  made  by  the  II.  K.  Mulford  Com- 
pany, of  Philadelphia.  Machines  of  this  type  are  s«>  constructed  that 
a  single  punch  may  be  used  or  multiple  punches  in  the  heavier  ma- 
chines may  be  inserted,  and  the  capacity  thus  increased.  Various 
forms  of  these  multiple  punches  carry  from  two  up  to  twelve  or  even 
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more  punches,  the  dies  having  a  corresponding  number  of  openings. 
The  material  which  is  to  be  compressed  is  fed  into  the  funnel  or 
hopper.  In  the  lower  part  of  this  funnel  there  is  a  sieve,  to  pre- 
vent large  lumps  from  passing  through  and  clogging  the  feeder.  By- 
means  of  simple  yet  ingenious  mechanism  the  powder  finds  its  way 
to  the  die  plate,  the  feeder  being  shaken  constantly  in  order  to  keep 
the  powder  in  motion,  so  that  uniformity  in  feeding  is  secured  while 
it  is  being  delivered.  When  the  chamber  in  the  die  plate  has  received 
its  charge,  the  feeder  moves  out  of  the  way  to  make  room  for  the 
compressor,  which  then  forms  the  tablet  in  the  die.    The  ejector  fol- 

Fig. 729 


Hand  tablet  machine 


lows  the  compressor  after  it  has  moved  out  of  the  die  plate,  and  the 
tablet  is  knocked  off  and  into  the  pan  underneath  by  the  feeder. 
The  same  motions  are  repeated  continuously.  When  everything  is 
in  order  and  the  machine  is  properly  operated,  compressed  tablets 
may  be  made  very  rapidly.  The  weight  of  the  tablet  may  be  adjusted 
with  simplicity  and  accuracy. 

Fig.  731  shows  the  Eureka  tablet  machine,  made  by  the  F.  J. 
Stokes  Machine  Company,  of  Philadelphia.  This  machine  is  well 
adapted  \'<<r  the  use  of  the  pharmacist.  It  is  entirely  automatic  and 
will  compress  100  tablets  per  minute.  In  Fig.  732  an  enlarged  view 
showing  the  method  of  compressing  the  tablet  with  this  machine  is 
Been.  A  is  the  upper  punch  or  compressor  just  leaving  the  die,  B. 
The  tablet  is  shown  in  the  die  after  it  has  been  compressed.     This 
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will  be  raised  by  the  lower  punch,  C,  to  the  surface,  where  the  feed 
cup  will  eject  it  and  fill  the  die  with  another  charge  of  material,  upon 
which  the  operation  will  be  repeated.  D  is  the  adjustment  for  regu- 
lating the  lower  punch,  so  that  it  ejects  the  tablet  properly.  E  is  the 
adjustment  for  regulating  the  weight  of  the  tablet,  and  F  is  the  ad- 
justment for  controlling  the  pressure  or  density  of  the  tablet. 

Fig.  730 


Mulford's  tablet  machine. 

Fig.  733  illustrates  a  rotary  tablet  machine  made  by  the  Arthur 
Colton  Company,  of  Detroit.  The  disk  carrying  the  punches,  and 
perforated  to  form  the  dies,  revolves  continuously,  the  tablets  being 
discharged  in  enormous  numbers,  from  1200  to  1500  per  minute. 
As  the  disk  revolves  the  granular  powder  is  fed  into  the  opening  in 
the  die,  this  in  turn  is  compressed  as  the  upper  and  lower  punches 
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pass  between  revolving  wheels,  and  the  tablet  is  subsequently  ejected. 
Every  action  is  automatic  after  the  machine  has  been  adjusted  and 
the  hoppers  filled  with  granulation.  One  important  feature  in  this 
type  of  tablet  machine  consists  of  the  ease  with  which  the  degree  of 
compression  upon  the  tablet  may  be  adjusted,  i.e.,  by  simply  moving 
a  weight  on  a  lever  which  applies  the  pressure,  and  also  the  fact 
that  should  the  tablet  become  jammed  in  the  die,  or  a  double  charge 
be  introduced,  there  is  no  danger  of  breaking  the  machine  as  the 
weight  which  applies  the  pressure  is  lifted  and  the  strain  relieved  at 
once. 

Fig.  731  Fig.  732        * 


Eureka  tablet  machine 


Eureka  tablet  machine  (enlarged  view  of 
punches,  etc.) 


The  punches  and  dies  on  compressed  tablet  machines  require  at- 
tention and  care.  For  the  best  work  they  must  be  highly  polished 
and  kept  free  from  rust  or  imperfections.  When  not  in  use  they 
should  be  removed  from  the  machine,  thoroughly  cleansed,  and  then 
coated  with   petrolatum. 

In  running  tablets  of  mercuric  chloride  or  other  corrosive  sub- 
stances, the  granulation  should  be  kept  as  dry  as  possible  and  the 
punches  and  die  must  be  frequently  oiled. 

Adjusting  the  Punches  and  Dies. — The  correct  adjustment  of  the 
punches  and  dies  in  the  inaehine  is  an  important  part  of  the  knowl- 
edge required  for  tablet  manufacture.  On  the  usual  type  of  machine 
the  lower  punch  is  first  fastened  in  the  socket,  then  the  die  put  into 
place  in  the  bed  of  the  machine,  and  the  set  screw,  holding  it  in  posi- 
tion, tightly  fastened.     The  upper  punch  is  now  slipped  into  place, 
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the  machine  turned  over  so  that  the  punch  enters  the  die,  and  then 
it  is  fastened.  If  the  upper  punch  is  tightened  in  its  socket,  when 
not  entered  in  the  die,  it  may  strike  the  side  when  the  machine  is 
turned  over  and  injure  both  punch  and  die.  Having  fastened  the 
die  and  punches,  the  lower  punch  is  now  adjusted  so  that  when  it 

Fig.  733 


Rotary  tablet  machine 

rises  to  the  highest  point  it  will  be  exactly  flush  with  the  top  of  the 
die.  If  it  rises  above  the  face  of  the  die.  the  shoe  which  throws  off 
the  tablets  and  afterwards  feeds  in  the  granulation,  would  strike  it 
and  injure  the  punch,  and  probably  jam  the  machine.  Oil  the  other 
hand,  if  the  punch,  when  it  rises  to  the  highest  point  for  the  ejec- 
tion of  the  tablet,  remains  below  the  face  of  the  die,  the  mechanism 
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which  throws  off  the  tablet  will  cut  the  tablet  in  half.  The  lower 
punch  must  next  be  adjusted  so  that  the  cup-like  opening  in  the  die, 
produced  by  the  punch  dropping  to  the  lowest  point,  will  hold 
exactly  the  weight  of  granulation  required  for  each  tablet.  This  is 
determined  by  weighing  out  the  amount  of  granulation  for  one 
tablet,  say  three  grains,  dropping  the  punch  to  the  lowest  point  and 
pouring  in  the  granulation.  It  should  exactly  fill  the  opening  and 
remain  flush  with  the  top  of  the  die,  corresponding  to  the  condition 
when  the  granulation  is  deposited  by  the  feeding  mechanism  passing 
over  the  die.  If  the  granulation  will  not  all  enter  the  opening,  the 
punch  must  be  lowered,  and,  if  the  opening  is  not  completely  filled, 
the  punch  must  be  correspondingly  raised.  The  next  step  is  to  regu- 
late the  pressure;  this  is  determined  by  the  position  of  the  upper 
punch.  The  opening  in  the  die  is  filled  with  the  required  weight  of 
granulation  and  the  machine  is  slowly  turned  over,  by  hand,  until 
the  upper  punch  compresses  the  tablet.  If  the  punch  is  too  long,  the 
machine  jams  and  the  fly-wheel  cannot  be  turned,  while  if  too  short 
the  tablet  will  be  soft.  Its  length  is  therefore  adjusted  until  the 
tablet  possesses  that  consistence  which  is  recognized  as  giving  the 
necessary  firmness  without  extreme  hardness.  A  tablet  of  proper 
consistence  may  be  readily  broken  in  half  between  the  thumb  and 
fingers,  but  will  not  break  when  dropped  upon  the  floor.  The  feed- 
ing device  is  now  put  into  place  and  the  granulation  poured  into  the 
hopper,  and  the  machine  started.  The  weight  of  the  tablets  should 
be  carefully  checked  from  time  to  time  by  taking  the  weight  of  a 
multiple  of  tablets,  say  ten  or  more. 

As  the  tablet  is  thrown  from  the  machine  it  is  always  accompanied 
with  more  or  less  powder  or  uncompressed  granulation.  Various 
plans  have  been  proposed  to  free  the  tablets  from  this  powder,  the 
most  common  being  the  sifting  of  the  tablets.  Sometimes  the  tablet, 
as  it  leaves  the  machine,  is  made  to  slide  down  an  inclined  trough 
which  is  made  partially  of  coarse  sieve  cloth,  the  powder  is  thus 
collected  before  the  tablet  reaches  the  container. 

In  making  compressed  pills  and  lozenges,  it  must  not  be  supposed 
that  most  powders  which  are  to  be  compressed  need  no  previous 
treatment.  Both  experience  and  knowledge  are  necessary  to  always 
achieve  success.  Some  powders  are  too  dry,  and  need  moisture  be- 
fore they  can  be  compressed;  others  are  too  damp,  and  need  dry- 
ing; others  have  so  little  cohesive  property  that  even  the  application 
of  a  powerful  press  is  insufficient  to  keep  them  from  splitting  or 
breaking;  others  again  possess  too  great  a  tendency  to  adhere  to 
anything  will)  which  they  come  in  contact.  The  manufacture  of 
compressed  pills  and  powders  has  developed  a  special  knowledge  of 
the  properties  of  medicinal  substances  which  is  very  valuable  to 
those  who  operate  tablet  machines. 

Granulation. — It  has  been  found  that  most  materials  compress 
more  satisfactorily  in  granular  form  than  when  in  tine  powder.  This 
is  partially  due  to  the  interlacing  of  the  irregular  edges  of  coarse 
grannies,  also  in  pari  to  the  fact  that  a.  granular  powder  permits  tin' 
air  pockets  to  escape  from  the  tablets  as  they  are  being  compressed. 
A  granular  powder  also  feeds  into  the  die  more  uniformly  than  docs 
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a  powder,  as  it  does  not  pack  so  readily.  Fine  powder  must  always 
be  sifted  out  of  the  granulation  as  it  settles  to  the  bottom  of  the 
hopper  as  the  feeding  apparatus  vibrates,  and  causes  the  first  run  of 
tablets  to  be  heavier  than  the  last  lot.  Some  chemical  salts  which 
are  desired  in  tablet  form  and  which  may  be  obtained  as  granular 
powders,  require  no  special  treatment  before  compression.  Tablets 
of  potassium  chlorate  are  made  without  trouble.  Sodium  bicar- 
bonate, which  is  obtainable  in  a  granular  form,  is  compressed  very 
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Colton's  oscillating  sifter  or  granulator 

Fig.  734b 


Stokes's  wet  granulating  machine 


Colton's  mixer 


frequently,  and  it  is  used  in  making  the  so-called  soda  mini  tablets, 
the  oil  of  peppermint  being  sprayed  over  the  granules  just  before 
compressing,  1  to  V/^  per  cent,  being  the  usual  amount. 

Other  salts,  such  as  ammonium  bromide,  iodide,  or  chloride,  hy- 
drated  chloral,  potassium  or  sodium  bromide,  or  iodide,  potassium 
permanganate,  etc.,  may  be  compressed  without  other  treatment  than 
sifting  and  possibly  the  addition  of  a  lubricant.  If  salts  are  only 
obtainable  in  large  crystals,  they  may  be  ground  and  sifted  so  that  a 
No.  20  powder  is  available. 


1772  SOLID  EXTEMPORANEOUS  PREPARATIONS 

When  tablets  are  to  be  made  from  other  substances  or  when  com- 
binations of  several  medicines  are  desired  in  tablet  form,  they  must 
be  prepared  as  a  granular  powder. 

Ingredients  for  Compressed  Tablets. — The  medicinal  ingredi- 
ents are  of  first  consideration.  The  treatment  of  a  granular  chemical, 
to  be  compressed  by  itself,  has  already  been  considered.  If  chemi- 
cals or  vegetable  drugs  are  ingredients  in  a  formula,  they  must  be 
dried  and  finely  powdered.  If  a  fluidextract  or  tincture  enters  the 
tablet,  they  should  be  added  to  an  inert  diluent  or  one  of  the  other 
ingredients,  and  the  mixture  dried  and  powdered.  If  the  medica- 
tion is  an  extract,  it  may  be  softened  with  a  suitable  solvent,  and 
treated  like  a  fluidextract  or  used  as  an  excipient.  Oxidizable  sub- 
stances may  be  mixed  with  inorganic  diluents  like  talc  or  kaolin  if 
the  tablet  is  not  to  be  dissolved  or,  if  soluble  tablets  are  required, 
with  dried  and  powdered  sodium  sulphate  or  magnesium  sulphate. 
Mercuric  chloride  is  usually  diluted  with  an  equal  volume  of  so- 
dium or  ammonium  chloride,  which  greatly  increases  its  solubility. 
Volatile  oils  are  sprayed  or  poured  over  the  finished  granules  just 
before  compression  and  then  serve  also  as  a  lubricant. 

Diluents. — Inert  substances  are  often  required  in  a  formula  to 
increase  the  weight  of  the  tablet.  For  this  purpose  cane  sugar,  milk 
sugar,  or  mixtures  of  the  two  are  most  often  used.  Cane  sugar  alone 
sometimes  causes  ' '  capping, ' '  i.e.,  the  top  of  the  tablet  adhering  to  the 
upper  punch.  Sodium  or  ammonium  chloride  in  mercuric  chloride 
tablets  and  the  inorganic  substances  named  above,  for  oxidizable  sub- 
stances, are  classed  as  diluents. 

Disintegrators. — When  compressed  tablets  were  first  made  much 
difficulty  was  experienced  from  the  fact  that  they  often  failed  to 
dissolve  or  disintegrate.  This  has  been  largely  overcome  by  the  in- 
troduction of  starch  into  the  formula,  which,  if  dried  at  100°  C. 
(212°  F.),  has  great  affinity  for  water  and  swells  notably,  bursting 
the  tablet  apart.  It  is  sometimes  introduced  as  a  paste,  made  by 
boiling  together  150  Gm.  of  acacia,  100  Gm.  of  starch,  475  mils  of 
water,  and  2  Gm.  of  sodium  benzoate.  This  serves  as  an  excipient 
and  when  the  granulation  has  been  dried,  the  starch  acts  as  a  dis- 
integrator. Most  frequently,  however,  the  dried  starch  is  added  di- 
rectly to  the  granulation  just  before  compressing.  From  5  to  20  per 
cent,  may  be  added  as  required.  Effervescent  mixtures  have  been 
used  ;is  d  ist  integrators ;  sodium  bicarbonate  and  citric  or  tartaric  acid 
in  molecular  proportion,  but  are  not  generally  applicable.  They  are 
used  it  lit  li  ill  in  citrate  tablets  and  sometimes  in  hypodermic  tablets. 

Trituration. — The  ingredients,  all  thoroughly  dried  and  in  fine 
powder,  should  be  thoroughly  mixed;  the  principles  of  trituration 
being  applied,  Le.f  an  equal  bulk  of  diluent  added  to  the  most  active 
ingredients,  this  thcjroughly  triturated,  again  an  equal  bulk  of  diluent 
added,  and  the  mixture  triturated,  and  so  on,  alternately  adding 
diluent  and  triturating,  until  all  are  mixed.  In  a  small  operation 
a  mortar  and  pestle  may  be  used,  on  the  largo  scale  the  jar  or  pebble 
mills  (see  pages  195  and  196),  or  a  mechanical  mortar  are  preferable. 

Excipients. — The  character  of  the  mixture  determines  the  ex- 
cipient to  be  used.      It   is  nol   intended  that  a  mixture  of  pill-mass 
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consistence  shall  be  formed,  but  there  must  be  sufficient  adhesion  to 
cause  the  particles  to  roll  into  a  moist,  granular  powder.  If  sugar 
is  present,  water  is  often  sufficient;  sometimes  syrup,  mucilage  of 
acacia,  or  starch  paste  is  required ;  alcohol  forms  an  excellent  ex- 
cipient  if  resins  are  present,  and  at  times  extracts,  if  in  the  formula, 
give  the  necessary  consistence.  The  uniform  moistening  of  the  mixed 
powders  is  accomplished  with  a  mortar  and  pestle,  on  a  small  scale, 
but  with  large  lots  of  material,  in  a  mixing  machine  (see  Fig.  734b), 
or  a  granulating  machine  (see  Fig.  734)  should  be  used.  Glycerin 
should  never  be  used  as  an  excipient  as  the  tablets  would  be 
hygroscopic. 

Preparing  the  Granulation. — The  moist  mixture,  which  should 
not  be  a  mass,  is  now  forced  through  a  sieve,  which  may  be  made  by 
tacking  No.  20  brass  sieve  cloth  on  a  strong  wooden  frame.  The 
moist  powder  is  forced  through  the  sieve  with  the  aid  of  a  block  of 
hard  wood,  and  in  conducting  this  operation  it  is  best  to  rub  small 
portions  of  the  powder,  under  the  block,  at  a  time,  as  difficulty  will 
be  experienced  in  forcing  it  through  the  sieve  if  the  attempt  is  made 
to  handle  a  thick  stratum  of  the  moist  powder.  The  granulating 
machines  shown  in  Figs.  734  and  734a  may  be  used  to  advantage 
on  the  large  scale.  After  the  powder  has  been  passed  through  the 
sieve  it  is  dried  in  shallow  trays  in  a  closet  in  which  warm  air  cir- 
culates (see  page  185),  or  in  a  vacuum  drier  (see  Fig.  141,  page  154), 
and  when  perfectly  dry,  again  passed  through  a  No.  20  sieve,  and 
the  finer  particles  sifted  out.  Sometimes  granulations  finer  than 
No.  20  are  required,  especially  for  punches  carrying  monograms, 
designs,  or  lettering. 

Lubricants. — In  practice  it  has  been  found  desirable  to  use  some 
substance  as  a  lubricant  when  the  tablets  are  compressed,  otherwise 
they  are  apt  to  stick  to  the  punches  or  die  and  cause  much  annoy- 
ance. Purified  talc  has  been  extensively  used  for  this  purpose  in 
amounts  from  one  to  five  per  cent.  It  is  usually  sifted  upon  the 
granular  powder  just  before  passing  it  through  the  machine.  It  is 
not  suitable  for  tablets  wrhich  are  to  be  dissolved,  to  form  a  clear 
solution,  nor  is  its  use  permitted  under  the  Food  and  Drugs  Act  for 
confections,  like  mint  tablets,  or  for  foods.  Boric  acid  is  usually 
used  for  soluble  tablets,  from  two  to  five  per  cent.  Liquid  petrol- 
atum is  largely  employed  as  a  lubricant.  It  is  added  directly  to  the 
granules  and  they  are  then  turned  over  until  it  is  uniformly  dis- 
tributed. Two  fluidrachms  per  pound  is  about  the  usual  amount  re- 
quired. Cacao  butter,  incorporated  in  the  granulation  ami  stearic 
acid  in  ethereal  solution,  sprayed  over  the  granulation,  have  also 
been  recommended  as  lubricants.  Benzoic  acid  is  useful  in  the  com- 
pressing of  effervescent  lithium  citrate  tablets. 

Constructing  a  Formula. — "While  any  system  of  weights  may  be 
used  for  the  formula,  it  is  customary  in  this  country  to  calculate  the 
original  formula  on  the  basis  of  7000  tablets,  and  to  employ  avoirdu- 
pois weights,  the  system  most  extensively  used  in  the  buying  of  drugs 
and  chemicals;  the  pound  containing  7000  grains. 

The  following  illustration  shows  the  advantage  of  this  plan:  Sup- 
pose tablets  were  to  be  made  each  containing  l1  .U  grains  of  acetanilid, 
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1  grain  of  quinine  sulphate,  and  1/16  grain  of  codeine,  the  formula 
could  be  set  down  as  follows : 

Ingredients  In  each  tablet         For  7000  tablets 

Acetanilid 1 1/2    gr.  I1/2  tb    av. 

Quinine  Sulphate 1         gr.  1        tb   av. 

Codeine 1/16   gr.  1       oz.  av. 

Diluent 

Disintegrator 

Excipient,  of  each,  a  sufficient  quantity, 


To  make 5  gr.  5     lb    av. 

The  material  necessary  for  7000  tablets  is  thus  seen  at  a  glance  and 
.the  amount  for  any  other  number  may  be  readily  calculated.  Finally, 
in  summarizing,  emphasis  should  again  be  laid  upon  the  fact  that 
each  tablet  must  carry  the  amount  of  medicinal  ingredients  claimed 
for  it.  This  requires  thorough  distribution  of  the  several  ingredients 
when  the  mixture  is  triturated  and  uniformity  in  the  size  of  the 
tablets  as  they  are  compressed.  Equally  important  is  the  require- 
ment that  all  tablets  readily  dissolve  or  at  least  disintegrate,  and 
therefore  become  medicinally  efficient. 

The  only  official  tablet  is  the  antiseptic  "Bichloride  Tablet,"  and 
this  was  given  official  standing  for  the  purpose  of  establishing  uni- 
formity in  shape  and  color,  to  avoid  the  danger  from  poisoning  which 
has  occurred  through  their  being  mistaken  for  harmless  tablets.  The 
Pharmacopoeia  specifies  a  tablet  of  angular  shape  and  this  permits 
the  several  manufacturers  to  exercise  originality  in  designing  their 
own  tablets  but  yet  makes  them  distinctive.  A  form  much  used  has 
been  the  "coffin"  shape,  others  use  the  diamond,  and  in  one  com- 
mercial form  the  tablets  are  all  fastened  to  a  piece  of  twine  which 
must  be  cut  to  permit  their  use.  The  German  Pharmacopoeia  requires 
that  each  tablet  shall  be  cylindrical  in  shape  and  wrapped  indi- 
vidually with  black  paper,  upon  which  is  printed  the  word  "poison" 
and  the  skull  and  cross-bones.  Another  tablet  now  offered  on  the 
American  market  contains  volatile  oil  of  mustard,  so  that  the  user 
is  expected  to  be  instantly  impressed  by  the  odor  and  rendered 
cautious.    The  official  titles,  description  and  assay  are  as  follows: 

TOXITABELL/E  MYDRARQYRI  CHLORIDI    CORROSIVI.    U.  S.      Poison 

Tablets  of  Corrosive  Mercuric  Chloride 

[Toxitabel.  Hydrarg.  Chlor.  Corr — Corrosive  Sublimate  Tablets 

Bichloride  Tablets.] 

Tablets  of  an  angular  shape  (not  discoid),  each  having  the  word 
"POISON"  and  the  skull  and  cross-bones  design  distinctly  stamped 
upon  it.  Each  tablet  weighs  about  1  Gm.  and  contains  not  less  than 
0.45  Gm.  nor  more  than  0.55  Gm.  of  corrosive  mercuric  chloride 
(HgCI .  I  ;  the  remainder  consisting  chiefly  of  sodium  chloride  (XaCl). 
The  tablets  arc  to  be  colored  blue,  preferably  with  sodium  indigo- 
findisulphonate.  Poison  Tablets  of  Corrosive  Mercuric  Chloride  are 
to  be  dispensed  in  securely  stoppered  glass  containers  on  the  ex- 
terior of  which  is  placed  a  red  label  bearing  the  word  "POISON" 
and  a  statement  indicating  that  the  Tablets  contain  the  required 
amount  of  corrosive  mercuric  chloride. 
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Assay. — Proceed  as  directed  under  Hydrargyri  Chloridi  Corrosivum,  using  one  tab- 
let and  washing  the  sulphide  with  distilled  water  until  the  filtrate  is  colorless  and  5 
mils  of  the  washings  acidulated  with  nitric  acid,  yields  no  turbidity  on  the  addition  of 
a  few  drops  of  silver  nitrate  T.S. 

The  weight  of  the  mercuric  sulphide  obtained,  multiplied  by  1.1G7,  indicates  ft_ 
equivalent  in  corrosive  mercuric  chloride. 

Tablets  of  Corrosive  Mercuric  Chloride  may  also  be  assayed  as  directed  under  the 
Electrolytic  Method  (see  U.  S.  P.,  Test  No.  4,  Chapter  LXII). 

Each  tablet  shows  not  less  than  0.45  Gm.  nor  more  than  0.55  Gin.  of  HgCla- 


GELATIN  CAPSULES  AND  PEARLS 


Figs.  735,  736,  737,  738,  739 


Apparatus  for  making  and  filling  capsules 


The  gelatin  coated  pill  is  not  the  only  form  in  which  nauseous  or 
bitter  medicines  may  be  administered  with  their  taste  concealed,  gela- 
tin capsules  having  been  in  use 
for  many  years. 

Gelatin  capsules  are  of  three 
kinds,  designated  as  hard,  soft, 
and  empty.  The  first  two  are 
used  in  administering  liquids. 
Empty  capsules  may  be  used  for 
liquids,  but  they  are  generally 
employed  in  concealing  the  taste 
of  bitter  solids. 

Hard  and  Soft  Gelatin  Cap- 
sules.— The  principle  upon  which 
they  are  made  is  that  of  dipping 
a  smooth  mould,  usually  of  bone, 
ivory,  brass,  or  white  metal,  into 
a  thick,  hot  solution  of  gelatin,  al- 
lowing the  film  to  become  cold,  removing  it  at  the  proper  time,  filling 
it  with  the  liquid,  and  then  sealing  it. 

Figs.  735,  736,  737,  738  and  739  illustrate  the  method  of  making 
and  filling  capsules.  The  process  is  not  new,  and  the  theory  is  sim- 
ple, but  success  in  making  capsules  is  not  apt  to  crown  the  first 
efforts,  considerable  experience  being  necessary. 

The  material  employed  for  the  shells  or  envelopes  of  soft,  elastic 
capsules  is  a  composition  of  gelatin  and  glycerin,  the  proportions 
being  varied  according  as  a  softer  or  a  harder  capsule  is  desired.  A 
sufficient  quantity  of  water  is  employed  in  making  the  composition 
to  produce  a  fluid  which  shall  be  of  the  proper  consistence.  No 
exact  formula  can  be  strictly  adhered  to,  because  the  proportion  will 
vary  with  different  samples  of  gelatin ;  but  after  a  little  experience 
the  operator  learns  to  adjust  it  to  a  nicety.  The  solution  must  be 
kept  at  a  uniform  temperature — about  40°  C.  (104°  F.)  by  means 
of  a  water  bath,  and  as  this  temperature  would  promote  the  develop- 
ment of  bacteria  and  hasten  decomposition  if  precautions  were  nol 
taken,  it 'becomes  necessary  to  add  sulphur  dioxide  as  a  preservative. 
The  IT.  S.  P.  IX  has  recognized  this  and  permits  0.15  per  cent,  of 
sulphur  dioxide  in  the  gelatin  for  capsules.  A  wooden  mould,  or 
one  made  of  bras?  or  white  metal,  having  a  stem  about  four  inches 
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in  length  (see  Fig.  735),  is  employed  for  forming  the  shell.  A  num- 
ber of  these  moulds  are  fixed  in  the  perforated  wooden  disks,  and 
when  in  use  these  disks  are  supported  on  a  simple  frame  or  rack, 
consisting  of  two  parallel  strips  of  wood  about  four  inches  apart. 
The  moulds  must  be  slightly  oiled  to  prevent  the  composition  from 
adhering  to  them ;  but  excess  of  oil  must  be  avoided,  or  they  will 
refuse  to  take  the  gelatin.  The  operator  takes  one  of  the  disks  from 
the  rack  by  its  handle,  inverts  it,  and  dips  the  mould  carefully  into 
the  gelatin  composition,  then  withdraws  it  slowly  with  a  steady  mo- 
tion. The  moulds  are  now  held  in  a  current  of  cold  air,  produced  by 
a  fan  or  other  suitable  device,  and  are  kept  in  constant  motion  by 
the  operator  to  secure  an  even  distribution  of  the  gelatin  until  it  is 
sufficiently  congealed,  when  the  disk  is  returned  to  its  place, 
and  the  operation  is  repeated  with  a  second  disk.  When  the  gela- 
tin is  hard  enough  to  be  handled  without  sticking  to  the  fingers, 

the    disk    is    taken 
Fig-  740  to  a  table,  and  by  a 

smart  rap  with  the 
hand  the  moulds  are 
shaken  out  of  their 
sockets.  An  operator 
provided  with  an  ivory 
knife  next  separates 
the  capsule  from  the 
superfluous  gelatin 
which  has  adhered  to 
the  stem  of  the  mould, 
and    the    soft,    elastic 

Stokos's  gelatin  capsule  apparatus  Shell       is       then       pulled 

from  the  mould. 
The  capsules  are  filled  by  the  skilful  use  of  a  syringe  burette  or, 
on  the  small  scale,  with  a  medicine  dropper.  Great  care  must  be 
taken  that  oil  does  not  touch  the  edge  of  the  capsule,  since  such 
an  accident  would  render  it  impossible  to  seal  the  capsule.  There 
is  less  danger  of  soiling  the  edge  of  the  capsule  if  the  outside  of  the 
dropper  or  nozzle  is  wiped  clean  with  absorbent  cotton  and  then  in- 
serted entirely  within  the  capsule  before  the  oil  is  allowed  to  flow, 
than  if  the  attempt  is  made  to  drop  the  oil  into  the  opening  of  the 
capsule.  The  final  operation  of  sealing  is  accomplished  by  passing 
over  the  opening  a  small  glass  rod  or  brush,  or  a  loop  of  wire,  carry- 
ing the  warm  glycerin-gelatin  solution  used  for  the  sealing  (see 
page  1780).  When  using  this  solution  it  must  be  thinned  with  water 
until  it  loses  all  tendency  to  form  a  thread  of  gelatin  as  the  sealing  is 
attempted,  otherwise  the  cap  will  be  pulled  off  again  by  the  rod  or 
wire  as  it  is  lifted  from  the  capsule.  When  the  capsules  are  thus 
finished,  they  are  allowed  to  stand  a  few  hours  on  the  supporters  to 
dry,  and  are  then  spread  out  on  a  sheet  of  white  paper  in  order  to 
detect  any  that  may  be  imperfectly  sealed.  These  having  been  re- 
moved, the  capsules  are  ready  to  be  packed  in  boxes  for  the  market. 
The  composition  of  hard  capsules  differs  from  the  elastic  ones  only  in 
the  omission  of  glycerin.     They  are  now  manufactured  by  the  use 
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of  intricate  machinery  on  an  enormous  scale  and  are  so  perfect  and 
uniform  that  the  caps  rarely  fail  to  fit  satisfactorily.  In  sealing 
hard  capsules  (see  Fig.  741),  filled  with  liquids,  the  cap  or  larger  end 
should  be  pressed  upon  a  small  mass  of  absorbent  cotton  in  a  pan 
or  dish,  the  cotton  being  saturated  with  water  of  boiling  temperature 
or  with  diluted  alcohol.  The  cap  is  then  quickly  placed  upon  the 
other  end  of  the  capsule  and  given  a  rotary  motion  until  it  adheres. 
Care  must  be  taken  to  avoid  an  excess  of  water  or  moistening  it 
beyond  about  one-eighth  of  its  length,  else  the  cap  will  collapse. 
It  should  be  remembered  that  gelatin  is  not  soluble  in  cold  water 
and  therefore  imperfect  sealing  results  if  hot  water  is  not  used. 


Fig.  741 


Fig.  742 
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Empty  capsules 


Davenport's  capsule  filler 


In  the  apparatus  made  by  the  F.  J.  Stokes 
Machine  Company  (see  Fig.  740),  the  dip- 
ping bulbs  are  made  of  "white  metal,"  and 
mounted  on  hardwood  blocks. 

Empty  Capsules. — These  are  not  ovoid  in  shape,  but  cylindrical 
(see  Fig.  741).  They  are  made  of  several  sizes,  and  are  usually  des- 
ignated by  numbers.  The  smallest  size  in  the  illustration  is  repre- 
sented with  the  cap,  C,  off.  These  are  used  by  pharmacists  for  en- 
closing nauseous  or  bitter  powders  or  masses  and  sometimes  liquids. 
They  are  filled  in  several  ways.  One  plan  is  to  make  a  mass  of  the 
powders,  divide  it  into  little  rolls,  as  in  making  pills,  insert  them  in 
the  larger  end  of  the  capsule,  A,  and  place  the  cap,  C,  tightly  upon 
it.  To  fill  the  capsules  with  powders  several  devices  are  employed. 
In  the  retail  drag  store  for  prescription  filling  the  usual  plan  is  to 
mix  the  ingredients  by  trituration,  reducing  all  to  a  fine  powder; 
place  this  upon  paper  and  press  it  to  uniform  thickness.  The  cap- 
sule is  then  selected  which  will  hold  the  required  weight  in  the  larger 
end  when  pressed  firmly  into  the  powder.  This  may  be  determined 
by  an  experiment,  but  the  pharmacist  soon  becomes  skilled  in  select- 
ing the  correct  size.  The  cap  is  then  removed,  held  in  the  left  hand, 
and  the  larger  end  pressed  into  the  powder,  repeatedly,  until  it  is 
filled.  The  cap  is  then  slipped  into  place  and  the  weight  tested.  If 
the  powder  is  kept  in  a  thin  strata  the  capsule  and  fingers  are  only 
slightly  soiled,  but  nevertheless  the  capsule  should  be  carefully  wiped 
with  clean  cheesecloth  or  shaken  with  clean  granulated  sugar  to  re- 
move any  bitter  or  disagreeable  medication  which  may  have  adhered 
to  the  outside.  Whitfield's  capsule  filler  is  an  elaborate  appar- 
atus.    Davenport's  method  is  very  simple  (see  Fig.  742). 

Reymond's  capsule  filler  consists  of  two  blocks  of  hard  wood. 
In  one  twelve  sockets  are  bored  of  sufficient  depth  to  enable  the 
capsules    to    be    inserted    one-half    of    their    length.     The  upper 
112 
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side  of  the  upper  block  is  provided  with  twelve  funnel  shaped  re- 
ceptacles of  sufficient  capacity  to  hold  all  the  powder  intended  to  till 
the  capsule,  the  lower  end  of  these  receptacles  being  so  shaped  that 
when  the  two  sections  are  in  proper  position  for  use  they  will  project 
just  over  the  upper  edge  of  th<.v  capsule.  The  under  side  of  this  sec- 
tion is  provided  with  twelve  holes  a  trifle  larger  than  those  in  the 
lower  block,  and  of  sufficient  length  to  cover  that  portion  of  the 
capsule  projecting  above  the  lower  block.  Pegs  are  inserted  in  either 
section  to  fit  into  corresponding  holes  in  the  other,  so  as  to  hold  the 
two  together  in  proper  position  when  the  filler  is  in  use.  A  tampon 
is  provided  with  which  to  pack  the  capsule. 

A  capsule  filler  made  by  the  Parke,  Davis  Company  is  shown  in 
Fig.  743.  It  consists  of  a  metal  frame  holding  a  hopper  and  a  block 
of  wood  having  two  slots  cut  lengthwise  in  it  and  perforated  to  hold 
the  capsule  ;  two  triangular  strips  of  metal  (the  higher  ends  of  the 
strips  being  at  the  point  farthest  from  the  hopper)  are  fastened 
edgewise  in  the  metal  base  so  that  they  fit  into  the  slots  in  the  wooden 


Fig.  743 


Capsule  tiller 

block.  Tin-  empty  capsules  having  been  placed  in  the  perforations 
are  filled  from  the  hopper,  ami  the  block  having  been  pushed  to  the 

right,  the  next  capsule  is  tilled,  and  so  on.  when  the  whole  row  is 
filled.  The  capsules  alter  being  capped  are  raised  by  the  inclined 
metal  strips  so  that  they  can  he  easily  picked  oil'. 

Ding's  capsule  tiller  is  shown  in  Pig.  711,  and  consists  of  a  station- 
ary base  with  a  square,  polished,  movable  table  containing  perfora- 


SOLID  EXTEMPORANEOUS  PREPARATIONS 


1779 


tions  for  holding  the  empty  capsules;  the  table  is  raised  and  Lowered 
by  a  thumb  screw.  The  perforations  are  arranged  in  fields  of  sixty 
each  for  five  sizes  of  capsules,  and  of  fifty-six  each  for  two  sizes  of  cap- 
sules. The  lower  portion  of  the  capsule  should  rest  on  the  base  at 
the  beginning  of  the  filling  process,  and  the  upper  plate  raised  so  that 

Fig.  744 
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Ihrig's  cajMule  filler 

the  top  of  the  capsule  is  slightly  below  the  surface  of  the  upper  plate. 
A  metal  bevelled  square  is  next  placed  in  proper  position,  as  shown  in 
Fig.  744,  so  as  to  exclude  the  perforations  not  in  use  from  the  capsules 
which  are  to  be  filled;  the  powder  is  then  distributed  over  the  cap- 
sules and  pressed  down  by  means  of  a  metallic  triple  punch.  When 
these  are  filled,  the  upper  plate  is  lowered  by  turning  the  thumb 


Fig.  747 


Fig.  748 


Colton'i  pearl  "r  globule  mould 

screw,  the  cap  adjusted,  and  the  capsules  are  finished.  Numerous 
other  devices  have  been  used  for  capsule  filling  on  a  lar<re  seal.' :  they 
are  usually  operated  upon  the  principles  already  explained.  In  one 
style  of  capsule  filler  the  machine  automatically  removes  the  cap. 
presses  the  larger  end  into  the  powder  repeatedly,  until  filled,  re- 
places the  cap,  and  finally  cleans  the  outside  of  the  capsule. 
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Pearls  or  globules  differ  from  gelatin  capsules  in  shape,  being 
globular,  and  in  being  usually  smaller  in  size.  In  addition,  they 
show  no  air  space,  the  gelatin  shell  being  completely  filled  with  the 
medicinal  substance.  Their  preparation  requires  the  use  of  special  ap- 
paratus, and  they  cannot  be  profitably  made  on  the  small  scale.  The 
mixture  of  which  the  shell  of  the  globule  is  composed  consists  gen- 
erally of  about  the  following  formula:  Gelatin,  best  grade,  water- 


Fig.  750 


Colton's  pearl  or  globule  leaf  making  machine 


white,  10  pounds;  acacia,  1  pound;  glycerin,  1  gallon;  water.  2 
gallons.  Heat  the  mixture  on  a  water  bath  for  twelve  hours,  main- 
taining the  consistence  by  the  addition  of  water  as  required,  and 
then  run  into  moulds  to  form  the  sheets,  which  should  be  about  one- 
sixteenth  of  an  inch  in  thickness. 
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A  pair  of  moulds  which  are  termed  upper  and  lower  moulds  are 
needed  (see  Figs.  747,  748,  and  749).  When  the  lower  mould  is 
placed  upon  a  level  surface,  a  leaf  of  gelatin  (see  Fig.  750;  should 
be  laid  over  the  entire  face  of  the  matrix,  extending  out  and  over  the 
edges  of  the  frame  which  has  previously  been  slightly  heated  on  the 
warming  table ;  the  gelatin  leaf  thus  placed  will  soon  conform  itself 
to  the  various  corners  and  ledges  found  in  the  frame;  this  is  now 
ready  to  receive  the  liquid,  of  which  a  measured  quantity  has  been 
previously  placed  in  a  graduate.  This  should  be  poured  into  the  re- 
ceptacle prepared  for  it ;  when  this  is  done,  the  upper  gelatin  leaf  is 
placed  upon  the  liquid  surface  by  slightly  rolling  it  over  and  across 
the  liquid ;  this  is  done  to  exclude  every  particle  of  air.  The  upper 
mould  is  now  placed  over  the  lower,  through  the  guidance  of  dowel 
pins,  and  the  "flask"  is  now  ready  for  compression.  It  is  placed 
upon  the  table  of  a  press,  where  it  is  slid  into  position  by  the  me- 
dium of  guiding  grooves,  pressure  is  applied,  and  the  table  rises 
until  the  sealing  point  is  reached ;  the  table  then  returns  to  its  place 
of  starting.  The  moulds  are  now  separated  and  the  net  containing 
the  globules  removed ;  the  globules  may  be  quickly  extracted  from 
the  net,  by  catching  it  at  opposite  corners,  and  giving  it  a  sudden 
stretching,  repeating  this  at  the  remaining  corners. 

In  order  to  make  pearls  or  globules  it  is  necessary  to  prepare  the 
gelatin  leaf  or  film  very  carefully,  and  of  the  required  thickness. 
Fig.  750  shows  Colton's  leaf  making  machine,  which  consists  of  a 
jacketed  copper  tank  in  which  the  gelatin  mixture  is  placed.  This 
is  supported  on  a  grooved  "warming"  table,  so  constructed  that  re- 
ceiving plates  may  slide  smoothly  upon  it.  The  gelatin  mixture  is 
heated  by  turning  on  the  steam  to  the  copper  tank,  and  the  flow  of 
the  liquefied  mixture  upon  the  receiving  plate  is  controlled  by  the 
faucet.  Any  excess  is  skimmed  from  the  plate  by  an  adjustable 
gauge,  so  that  the  thickness  of  the  film  or  leaf  can  be  fixed  exactly. 
The  film  sets  after  cooling,  and  is  placed  in  a  seasoning  kiln  to  se- 
cure the  desired  consistence  for  use  in  the  pearl  or  globule  mould. 

Enteric  Capsules. — There  has  been  considerable  demand  in  recent 
years  for  capsules  which  will  not  dissolve  in  the  stomach  but  which 
will  deliver  their  medication  in  the  intestinal  tract.  The  substances 
usually  dispensed  in  this  manner  are  sodium  and  zinc  phenolsul- 
phonate,  as  intestinal  antiseptics,  sodium  salicylate,  sodium  car- 
bonate, potassium  iodide,  creosote,  oil  of  santalwood  etc.  Such  cap- 
sules are  termed  enteric  and  various  plans  have  been  suggested  to 
accomplish  this  purpose.  Salol  coating,  which  has  been  used  for  the 
making  of  enteric  pills,  has  also  been  applied  to  hard  capsules,  with 
a  fair  degree  of  success.  The  coating  is  applied  in  the  manner  de- 
scribed under  pill  coating  (see  page  1763),  but  greater  care  is  neces- 
sary to  secure  a  complete  coating,  especially  on  the  ends  of  the  cap- 
sules. The  capsule  being  flexible  and  the  coating  very  brittle,  it  is 
necessary  to  handle  them  with  care  to  avoid  cracking  off  the  coating, 
and  in  dispensing  it  is  best  to  pack  them  in  cotton  in  a  box  or  vial. 

Another  suggestion  has  been  the  incorporation  of  the  medicinal 
substance  in  a  mixture  of  solids  and  fats,  the  following  type  formula 
being  suggested : 
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Medication 0.6     Gm. 

Prepared  suet 0.3     Gm. 

Paraffin  0.15  Gm. 


Melt  the  fatty  substances,  incorporate  the  finely  powdered  medica- 
tion, and  insert  into  capsules  of  proper  size. 

Yet  another  form  has  been  the  so-called  glutoid  capsules.  These 
are  prepared  by  subjecting  hard  or  soft  capsules,  containing  the 
medication  and  carefully  sealed,  to  the  action  of  formaldehyde  until 
they  become  insoluble  in  the  stomach,  but  retain  their  solubility  in 
the  intestine.  Excessive  treatment  will  render  them  completely  in- 
soluble, and  it  has  also  been  shown  that  the  action  of  formaldehyde 
on  gelatin  is  progressive,  so  that  capsules  so  treated  are  apt  to  lose 
their  solubility  if  kept  too  long.  Scoville  suggests  their  immersion 
for  exactly  thirty  seconds  in  a  one  per  cent,  solution  of  formaldehyde, 
drying  and  holding  for  two  weeks  to  allow  the  formaldehyde  to  act 
upon  the  gelatin,  before  dispensing.  Such  capsules  have  been  found 
to  remain  enteric  for  at  least  a  year,  but  if  treated  with  stronger 
solutions  or  for  a  longer  time  they  soon  became  insoluble.  This 
process  is  adaptable  for  stock  capsules.  Capsules  so  treated  should 
not  dissolve  within  three  hours  when  immersed  in  a  0.5  per  cent, 
solution  of  hydrochloric  acid  containing  a  little  pepsin,  the  tem- 
perature being  maintained  between  37°  and  38°  C.  (98.6°  and 
100.4°  F.),  but  after  resisting  the  above  treatment  should  dissolve 
within  five  hours  when  digested  in  a  0.5  per  cent,  solution  of  mono- 
hydrated  sodium  carbonate,  maintained  at  the  temperature  named 
above. 

An  ingenious  means  of  proving  that  the  capsules  are  enteric  is  to 
prepare  a  test  capsule  containing  a  small  quantity  of  calcium  sul- 
phide and  methylene  blue  and  subject  it  to  the  same  formaldehyde 
treatment  as  the  other  capsules.  The  test-capsule  is  then  taken  and 
if  a  draft  of  soda  water  causes  the  experimentor  to  notice  the 
odor  of  sulphide  on  the  breath  within  an  hour  or  two,  it  is  demon- 
strated that  the  capsule  has  not  been  sufficiently  treated  and  has  dis- 
solved in  the  stomach.  If,  on  the  other  hand,  the  urine  is  not  colored 
blue  within  a  reasonable  time  the  treatment  has  been  too  extended 
ami  the  capsule  has  not  dissolved  in  either  the  stomach  or  the 
intestine. 


Suppositoria     Suppositories 

Suppositories  are  solid  bodies  intended  to  be  introduced  into  the 
rectum,  urethra,  or  vagina  to  produce  medicinal  action.  Their  form 
is  usually  conical,  with  a  rounded  apex,  and  their  consistence  should 
be  such  that,  while  they  will  retain  their  shape  at  ordinary  tempera- 
tures, they  will  readily  melt  or  soften  at  the  temperature  of  the  body. 
Oil  of  theobroma,  or  cacao  butter,  is  the  best  base  for  suppositories, 
because  it  accurately  fulfils  both  of  the  above  requirements.     It  was 
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first  suggested  in  this  connection  in  1852  by  Mr.  Alfred  B.  Taylor, 
of  Philadelphia.  It  is  rarely  necessary  to  raise  the  melting  point  of 
cacao  butter  by  the  addition  of  wax,  spermaceti,  etc.,  except  in  the 
warmest  summer  weather,  or  when  phenol,  camphor,  chloral,  the 
volatile  oils,  or  similar  substances  form  the  medicating  ingredients. 
Gelatin  suppositories  are  made  from  a  mass  containing  gelatin  and 
glycerin,  by  soaking  gelatin  in  water,  draining  off  the  excess,  adding 
five  parts  by  weight  of  glycerin  to  every  twelve  parts  of  soft  gelatin, 
and  heating  in  a  water  bath.  The  medicating  substance  is  rubbed 
into  a  smooth  paste  with  a  small  quantity  of  water  or  glycerin  and 
added  to  the  mass.  The  U.  S.  P.  IX  requires  that  the  size  of  rectal 
suppositories  be  2  Gm.,  or  thirty  grains,  and  has  given  the  following 
directions  for  their  preparation : 

"Suppositories  are  solid  bodies  of  various  weights  and  shapes, 
adapted  for  introduction  into  the  different  orifices  of  the  human 
body,  and  melting  or  softening  at  body  heat.  The  vehicles  usually 
employed  are  oil  of  theobroma,  glycerinated  gelatin,  or  sodium 
stearate. 

"For  suppositories  made  with  oil  of  theobroma  the  following  gen- 
eral processes  may  be  employed: 

"Take  of 

*The  Medicinal  Substance,  the  prescribed  quantity 

Oil  of  Theobroma,  grated,  a  sufficient  quantity 

"Reduce  the  medicinal  substance,  if  dry,  to  a  very  fine  powder,  or, 
if  an  extract,  soften  it  with  an  appropriate  liquid,  then  mix  it  thor- 
oughly in  a  mortar  with  about  an  equal  weight  of  grated  oil  of 
theobroma,  and  incorporate  the  remainder  of  the  oil  of  theobroma 
until  a  homogeneous,  plastic  mass  is  obtained,  adding,  if  neces- 
sary, a  small  quantity  of  expressed  oil  of  almond.  Roll  the  mass 
on  a  graduated  tile  until  a  cylinder  of  the  proper  length  is  formed, 
divide  this  into  the  required  number  of  equal  parts,  and  with 
a  spatula,  or  other  mechanical  aid,  form  them  into  the  desired 
shape. 

"If  the  process  of  cold  compression  is  preferred,  mix  the  medicinal 
substance  in  a  suitable  mortar  with  about  an  equal  weight  of  grated 
oil  of  theobroma,  as  above  directed,  then  thoroughly  incorporate  it 
with  the  remainder  of  the  oil  of  theobroma,  previously  finely  grated, 
chilling  the  mortar,  if  necessary,  to  preserve  the  pulverulent  form  of 
the  mixture.  Transfer  the  powdered  mass  to  the  cylinder  of  an  ap- 
propriate suppository  compresser  (see  Figs.  771  and  772)  and  by  the 
use  of  this  apparatus  prepare  the  desired  number  of  compressed 
suppositories. 

"If  the  process  of  fusion  is  preferred,  mix  the  medicinal  substance 
with  about  an  equal  weight  of  grated  oil  of  theobroma.  as  above  di- 
rected, then  thoroughly  incorporate  it  with  the  remainder  of  the  oil 
of  theobroma,  previously  melted  by  a  gentle  heat,  in  a  suitable  vessel 
provided  with  a  lip ;  then  allow  it  to  cool  to  about  38°  C.  (100.4°  F.), 
and  when  the  mixture  begins  to  congeal,  pour  it  immediately  into 
suitalv'e  well-cooled  moulds.     Keep  the  moulds  at  a  freezing  tern- 
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perature  until  the  suppositories  have  hardened  and  are  ready  to  be 
removed. 

"For  suppositories  containing  hydrated  chloral,  phenol,  or  other 
substances  which  soften  the  vehicle,  raise  the  melting  point  of  the  oil 
of  theobroma  by  the  addition  of  from  10  to  15  per  cent,  of  sper- 
maceti, but  the  melting  point  must  not  be  raised  above  37°  C. 
(98.6°  F.). 

"For  suppositories  made  with  glycerinated  gelatin  the  following 
process  may  be  used : 

Take  of 

♦The  Medicinal  Substance,  the  prescribed  quantity 

Qlycerinated  Gelatin 

Qlycerin 

Water,  each,  a  sufficient  quantity 


"Mix  the  medicinal  substance,  if  solid  and  soluble,  in  water  or 
glycerin,  or  if  a  miscible  liquid,  with  a  little  water,  and  add  sufficient 
glycerin  to  make  the  weight  of  the  mixture  one-half  that  of  the  fin- 
ished mass.  Then  thoroughly  incorporate  it  with  an  equal  weight 
of  melted  glycerinated  gelatin,  and  pour  it  at  once  into  suitable 
moulds  which  have  been  greased  with  a  small  quantity  of  petrolatum. 
Cool  the  moulds  thoroughly  before  removing  the  suppositories. 
Moulds  for  urethral  suppositories  should  be  warmed  sufficiently 
before  pouring  the  mass  to  facilitate  the  proper  filling  of  the 
mould.  Suppositories  having  a  firmer  consistence  may  be  prepared 
by  substituting  mucilage  of  acacia  for  a  portion  of  the  water  or 
glycerin. 

"If  the  medicinal  substance  is  insoluble  in  water  or  glycerin, 
thoroughly  levigate  it  in  a  warm  mortar  with  a  sufficient  quantity  of 
glycerin  to  make  the  weight  of  the  mixture  one-half  that  of  the 
finished  mass.  Then  thoroughly  incorporate  it  with  an  equal  weight 
of  melted  glycerinated  gelatin,  and  pour  it  into  suitable  moulds  as 
above  directed.  With  bulky  powders  about  one-half  of  the  glycerin 
may  be  replaced  with  water  before  levigation. 

"Glycerinated  gelatin  suppositories  should  be  protected  against 
the  effects  of  heat,  moisture  and  dry  air  by  keeping  them  in  tightly- 
closed  containers  in  a  cool  place. 

''Rectal  Suppositories  should  be  cone-shaped,  and  when  made  from 
oil  of  theobroma  should  weigh  about  2  Gm.  [old  form  about  30 
grains]. 

"Urethral  Suppositories  (Bougies)  should  be  pencil-shaped, 
pointed  at  one  extremity,  and  either  7  cm.  [2.7  inches]  in  length, 
weighing  about  2  (Jm.  [old  form  about  30  grains]  or  14  cm.  [5.5 
inches]  in  length,  weighing  about  4  Gm.  [old  form  about  60  grains], 
when  made  with  glycerinated  gelatin.  Tf  prepared  with  oil  of  theo- 
broma they  should  weigh  about  one-half  the  above  quantities. 

"Vaginal  Suppositories  should  be  globular  or  oviform  in  shape, 
and  weigh  about  10  Gm.  [old  form  154  grains]  if  made  with  glyceri- 
nated gelatin,  and  about  4  Gm.  [old  form  about  60  grains]  if  made 
with  oil  of  theobroma." 
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GELATINUM  GLYCERINATUM.  U.  S.     Glycerinated  Gelatin 
[Gelat.  Glycerin.] 

Metric  Old  form 

*Oelatln lOOOm.  4  oi.  av. 

Olycerin 1 00  Gm.  4  oi.  av. 

Water,  a  sufficient  quantity,  

To  make 200  Gm.  a  oi.  av. 

Pour  upon  the  gelatin  sufficient  water,  which  has  been  previously- 
boiled  and  cooled,  to  cover  it ;  allow  it  to  stand  one  hour;  pour  off  the 
water  and  allow  the  gelatin  to  drain  for  a  few  minutes;  then  transfer 
it  to  a  dish,  add  the  glycerin,  and  heat  it  on  a  water  bath  until  the 
gelatin  is  dissolved.  Strain  the  solution  while  hot,  transfer  to  a  tared 
dish,  and  continue  to  heat  on  the  water  bath  until  the  product  weighs 
200  Gm.  [old  form  8  oz.  av.].  When  cold,  cut  the  mass  into  pieces, 
and  preserve  them  in  well-closed  containers. 

N.  F.  Preparations. — Glycerogelatinum  Acidi  Salicylici,  Glycerogelatinum 
Iodoformi,  Glycerogelatium  Zinci  Durum,  Glycerogelatinum  Zinci  Molle,  Sup- 
positoria  Boroglycerini. 


SUPPOSITORIA  GLYCERINI.  U.  S.     Suppositories  of  Glycerin 
[Supp.   Glycerin.] 

Metric  Old  form 

*01ycerin 30.0  Gm.  l  02.  av.  26  gr. 

Monohydrated  Sodium  Carbonate 0.5  Gm.  8  gr. 

Stearic  Acid 2.0  Gm.  31  gr. 

Water 5.0  mils  81  min 


To  make  ten  rectal  suppositories 10  10 

Dissolve  the  monohydrated  sodium  carbonate  in  the  water  and  add 
it  to  the  glycerin  contained  in  a  suitable  vessel  placed  in  a  water  bath 
in  such  a  way  that  the  vessel  is  well  down  in  the  boiling  water  and  its 
contents  protected  as  much  as  possible  from  the  steam  of  the  bath. 
Add  the  stearic  acid  and  heat  the  mixture  for  fifteen  minutes  or  until 
the  carbon  dioxide  ceases  to  be  evolved,  and  the  liquid  is  clear.  Then 
pour  the  melted  mass  into  suitable  moulds,  remove  the  suppositories 
when  they  are  completely  cold,  and  preserve  them  in  tightly-stop- 
pered glass  vessels  in  a  cool  place. 


SUPPOSITORIA  BOROGLYCERINI.   N.  F.     Suppositories  of  Boroglycerin 

[Suppos.   Boroglycer.] 

Metric  Old  form 

Glycerinated  Gelatin 20  Gm.  309  pr. 

Glycerite  cf  Boroglycerin 15  Gm.  :vn  Rr. 

Glycerin 15  Gm.  231  gr. 

To  make  twelve  rectal  suppositories. 

Melt  the  glycerinated  gelatin  on  a  water  bath,  add  the  glycerite  of 
boroglycerin  and  glycerin  and  mix  well.    Pour  the  uniform  mixture 
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into  well-oiled  moulds  of  the  required  size,  which  should  be  slightly- 
warmed,  and  allow  it  to  stand  until  the  suppositories  are  firm.  Dis- 
pense the  suppositories  in  glass  containers. 


Unofficial  Suppositories 


Ingredients 


Preparation 


Suppositoria      Acidi 
Carbolici.     Br. 


Acidi  Tannici. 
Br. 


Belladonnas.     Br. 

Iodoformi.     Br. 
Morphinte.    Br. 


Plumbi  Compos- 
ita.    Br. 


0.8  Gm.  Phenol;  0.5  Gm.  White  Bees- 
wax; sufficient  Oil  of  Theobroma 
to  make  12  suppositories,  each 
weighing  about  1  Gm. 

2.4  Gm.  Tannic  Acid;  sufficient  Oil 
of  Theobroma  to  make  12  supposi- 
tories, each  weighing  about  1  Gm. 

1.7  mils  Liquid  Extract  of  Bella- 
donna; sufficient  Oil  of  Theobroma 
to  make  12  suppositories,  each 
weighing  about  1  6m. 

2.4' Gm.  Iodoform;  sufficient  Oil  of 
Theobroma  to  make  12  supposi- 
tories, each  weighing  about   1  Gm. 

0.2  Gm.  Morphine  Hydrochloride; 
sufficient  Oil  of  Theobroma  to  make 
12  suppositories,  each  weighing 
about  1  Gm. 

2.4  Gm.  Lead  Acetate;  0.8  Gm. 
Opium;  sufficient  Oil  of  Theobroma 
to  make  12  suppositories,  each 
weighing  about   1   Gm. 


Dissolve  the  Phenol  in  the  previ- 
ously melted  Oil  of  Theobroma 
and  Beeswax,  and  pour  into  suit- 
able moulds  to  form  12  supposi- 
tories 

Mix  the  Tannic  Acid  with  the  melted 
Oil  of  Theobroma,  with  tritura- 
tion, and  pour  into  suitable  moulds 
to  form  12  suppositories 

Proceed  as  in  Tannic  Acid  sup- 
positories 


Proceed  as  in  Tannic  Acid  supposi- 
tories 

Proceed  as  in  Tannic  Acid  supposi- 
tories 


Proceed  as  in  Tannic-  Acid  supposi- 
tories 


Suppositories  are  usually  of  three  kinds:  1.  Rolled.  2.  Moulded. 
3.  Pressed. 

1.  Rolled  suppositories  are  made  by  a  very  simple  method.  The 
cacao  butter  is  scraped  or  grated  and  placed  in  a  mortar ;  the  medi- 
cating ingredients  are  reduced  to  powder,  or,  if  composed  of  extracts, 
are  softened  with  water  and  rubbed  until  a  smooth  paste  is  formed ; 
a  mass  resembling  a  pill  mass  is  now  made  by  thoroughly  incorpo- 
rating the  ingredients  with  a  pestle,  and,  having  thoroughly  dusted 
a  pill  tile  with  lycopodium  or  starch,  a  suppository  cylinder  is  formed 
by  rolling  the  mass  upon  the  tile  with  a  spatula,  after  having  softened 
it  by  partly  shaping  it  with  the  fingers.  If  the  mass  is  brittle,  it  may 
be  softened  by  thoroughly  incorporating  a  few  drops  of  olive  oil, 
petrolatum  or  wool  fat  with  it;  the  cylinder  is  rolled  out  and  then 
cut  into  the  proper  number  of  pieces  with  a  spatula  ;  the  conical  shape 
is  given  by  rolling  one  end  upon  the  tile  with  a  spatula,  so  as  to  pro- 
duce a  rounded  point.  In  warm  weather  it  is  necessary  to  use  lyco- 
podium, starch,  or  a  similar  absorbent  powder  Ereely.  With  practice, 
excellent  rolled  suppositories  can  be  made.  This  method  has  the 
substantial  meril  of  requiring  very  little  apparatus,  but  considerable 
skill  is  Deeded  to  produce  suppositories  equalling  in  finish  those  which 
are  moulded  ('sec  page  1783). 

2.  Moulded  suppositories  are  more  largely  used  than  any  other 
kind;  preference  is  given  to  them  because  of  their  more  finished 
appearanee.     For  the  lT.  S.  P.   IX  directions,  see  page  1783. 

The  principle  upon  which  suppositories  are  moulded  depends  upon 
the  fact  thai  the  mass  after  being  introduced  into  the  moulds  con- 
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tracts  upon  cooling;  when  the  limit  of  contraction  is  reached,  the 
suppository  is  a  tri He  smaller  than  the  mould  in  which  it  has  been 
made,  and  it  can  be  easily  extracted  ;  hence  the  importance  of  allow- 
ing the  moulds  to  become  thoroughly  cold  after  the  introduction  of 
the  melted  mass.  The  novice  almost  invariably  makes  the  mistake 
of  opening  the  divided  moulds  too  soon  (before  the  limit  of  contrac- 
tion is  reached)  ;  the  suppository  sticks  to  the  mould,  and  splitting 
ensues.  The  difficulties  encountered  in  making  moulded  supposito- 
ries generally  arise  from  the  use  of  too  much  heat  in  melting  the 
mass.  A  suppository  mass  containing  an  extract  bears  some  analogy 
to  an  emulsion,  with  the  proportions  of  the  ingredients  reversed  ; 
the  fatty  substance  here  is  in  great  excess  ;  the  extractive  matter  is 
the  substance  to  be  uniformly  suspended,  while  the  water  is  relied 
upon  to  effect  this  object ;  this  can  be  done  by  making  the  extract 
into  a  soft  paste  with  the  water,  and  gradually  incorporating  it  with 
the  partly  melted  cacao  butter  by  stirring. 

Other  difficulties  in  moulding  suppositories  are  easily  overcome  by 
the  exercise  of  judgment  and  knowledge  of  physical  laws.  A  defect 
frequently  seen  in  the  finished  cacao  butter  suppository  is  that  the 
surface  is  not  always  perfectly  smooth.  This  may  arise  from  several 
causes.  Sometimes  ridges  are  seen  traversing  the  suppository  ;  these 
are  usually  produced  by  overcautiousness,  the  operator  pausing  in 
pouring  the  melted  mass  into  the  mould,  then  pouring  in  a  little 
more,  then  pausing  again,  and  so  on.  On  taking  out  the  supposi- 
tory, a  ridge  will  be  found  at  each  spot  where  a  pause  was  made. 
The  remedy  for  this  is  to  keep  on  pouring  steadily  when  this  part  of 
the  process  is  reached.  Other  defects  are  pitting  and  an  imperfection 
in  the  formation  of  the  summits  of  the  suppositories.  The  pitting  is 
caused  by  drops  of  water  which  have  been  allowed  to  remain  npon 
the  sides  of  the  mould  ;  the  imperfect  summits  are  due  to  water 
which  has  not  been  shaken  out  of  the  mould  before  pouring  in  the 
melted  mass.  Still  another  defect  is  a  conical  hole  in  the  centre  of 
the  base  of  each  suppository.  This  is  due  to  not  overflowing  the 
moulds  so  as  to  leave  an  excess  of  mass  npon  the  top.  In  all  cases 
there  should  be  a  little  more  mass  than  will  fill  the  moulds, 
and  after  cooling  the  excess  can  be  cut  off. 

If  strong  heat  is  used,  the  water  is  evaporated,  the  extract 
separates  in  small  masses,  and,  like  a  bad  emulsion,  the 
mass  is  "cracked."  The  remedy  is  to  pour  it  at  once  upon 
an  ointment  slab  or  tile,  add  a  little  water,  and  rub  it  until 
the  original  condition  is  regained. 

Henry  S.  Wellcome,  of  London,  has  devised  an  improve- 
ment in  the  shape  of  the  moulded  suppository  which  prevents   WeUconw'i 
the  expulsion  of  the  suppository  after  insertion  :  this  consists  8uppo81 
in  tapering  the  suppository  at    the  base,   and   from   there  gradually 
expanding  its  width  until  near  the  top,  which  terminates  in  a  blunt 
point  (see  Fig.  752). 

Pouring  the  Mass. — The  mass  should  be  poured  into  the  mould 
from  a  dipper  held  in  the  right  hand,  a  vigorous  stirring  being  main- 
tained with  a  spatula  held  in  the  left  hand  immediately  before  the 
pouring  begins;  indeed,  when  heavy  powders  are  directed,  tile  stir- 
ring must  not  cease  during  the  pouring,  or  the  last  suppositories  will 
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contain  a  larger  proportion  of  the  heavy  powder  than  those  which 
were  first  made.  A  porcelain  casserole  (see  Fig.  753)  is  the  best 
vessel  to  melt  the  mass  in,  and  it  is  much  better  to  dip  it  into  a 
dish  containing  hot  water  than  to  use  direct  heat. 

Fig.  754  shows  a  very  convenient  little  tinued  dipper  (which  may 
be  made  by  any  tinsmith)  for  pouring  melted  suppository  mass  ;  the 
shape  of  the  lip  and  the  handle  are  the  parts  which  especially  fit  it 
for  this  purpose.  The  use  of  lycopodium  to  dust  the  inside  of  the 
moulds  is  unnecessary.  If  proper  attention  be  given  to  cooling  the 
moulds  thoroughly,  there  will  be  no  difficulty  from  the  adhesion  of 
the  suppositories. 

Suppository  Moulds. — Many  forms  are  in  use.  They  may  be  ar- 
ranged in  three  classes  :  1.  Individual  moulds.  2.  Divided  moulds. 
3.  Hinged  moulds. 

1.  Individual  Moulds  are  those  which  were  first  employed.  In 
this  form  an  oval  metallic  dish  is  furnished  with  a  Ud  which  contains 


Fig.  753 


Fig.  754 


Casserole 


Suppository  mass  dipper 


Individual  suppository  moulds 


Figs.  758,  759 


twelve  circular  perforations  (see  Fig.  756)  for  supporting  twelve  in- 
dividual moulds  made  of  white  metal.  To  prevent  the  moulds  from 
slipping  through  when  they  are  placed  in  the  perforations,  they  each 
have  a  shoulder,  which  rests  upon  the  lid  (see  Figs.  755  and  757). 
The  dish  is  nearly  filled  with  chopped  ice  or  snow,  the  lid  support- 
ing the  moulds  is  placed  in  position,  and  the  melted  mass  is  poured 
in.     After  the  suppositories  have  become  thoroughly  cold,  they  are 

removed  by  inverting  the  mould  and 
tapping  it  lightly  on  a  hard  surface,  when 
they  usually  drop  out.  They  sometimes 
fail,  however,  to  answer  the  summons 
promptly.  This  is  generally  due  to  the 
mould  not  being  perfectly  clean.  The 
difficulty  of  quickly  and  easily  cleaning 
these  small  moulds,  and  the  liability  of 
losing  or  misplacing  them,  constitute 
the  most  serious  drawbacks  to  the  use  of 
this  form. 

2.  Divided  Moulds. — This,  at  present, 
is  a  favorite  kind  of  suppository  mould, 
one  of  the  advantages  being  the  facility 
witli  which  it  can  be  cleaned.  They  are 
preferably  cooled  by  placing  them  upon  a 
piece  of  ice.  The  simplest  form  is  shown 
in  Fig.  758.  The  upper  mould  is  represented  as  closed  and  ready  for 
use)  being  held  together  by  an  ordinary  rnbber  band.  The  open 
mould  is  shown  below.     It  is  made  of  brass,  and  consists  of  two  parts, 
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which  are  kept  in  position  by  placing  the  pins  A  and  B  in  their  re- 
spective sockets,  see  Fig.  759.  This  form  is  seen  enlarged  in  the 
Wirz  mould  (see  Fig.  760).  This  mould  will  make  twelve  supposi- 
tories at  one  time,  and  it  is  held  together  by  two  brass  rings  which 


Fig.  760 


Fig.  761       Fin.  762 


The  Wirz  suppository  mould 


See's  mould 
(open) 


are  slipped  over  the  handles.  The  circular  forms  have  the  very  great 
advantages  of  requiring  but  a  small  piece  of  ice,  and  of  being  almost 
indestructible.  Figs.  761  and  762  show  See's  mould.  The  central  core, 
A,  is  held  in  position  by  a  set  screw.  Fig.  761  represents  the  closed 
mould,  and  Fig.  762  shows  the  core  when  elevated.  This  mould  is 
made  by  J.  M.  Maris  &  Co.,  of  Philadelphia.  The  best  divided 
mould  is  unquestionably  that  shown  in  Fig.  763.  It  was  manufactured 
by  L.  E.  Blackman,  of  Newport,  B.  I.  The  division  of  this  mould 
is  horizontal  instead  of  perpendicular.  It  is  made  of  gun  metal,  is 
nickel  plated,  contains  no  small  working  parts,  and  is  compact  and 
simple  in  its  construction.  The  relative  position  of  the  upper  and 
lower  parts  is  shown  in  the  illustration.  When  the  suppositories 
have  contracted  sufficiently  to  leave  the  mould  easily,  it  may  be 
known  by  pressing  one  of  them  slightly  upon  the  top.  If  it  can  be 
moved  downward  slightly,  it  indicates  that  they  are  loose,  when  the 
upper  part,  carrying  the  suppositories,  may  be  separated  by  lifting  it 


Fig.  763 


Fig.  764 


Hinged  suppository  mould 

from  the  lower  part ;  it  is  then  inverted  over  a  piece 
Biackman's  of  paper,  when  a  light  tap  will  cause  the  supposi- 

Buppository  mould        ^^  {()  drQp  ^ 

3.  Hinged  Moulds. — This  form  differs  from  the  divided  moulds  in 
being  connected  with  a  hinge.  They  are  used  in  the  same  way  as  the 
divided  moulds.  One  of  the  simplest  forms  is  seen  in  Fig.  761.  This 
opens  perpendicularly,  and  is  closed  in  the  same  way  as  tin-  mould 
shown  in  Fig.  760.  Benton,  Myers  &  Co.'s  mould  (  Fig.  7t;."»  |  is  con- 
structed so  that  two  different  sizes  of  suppositories  may  be  made  in 
it.  It  is  in  addition  a  double  mould,  is  hinged  at  one  end,  and  closed 
by  a  screw  catch  at  the  other.  Figs.  76(1  and  707  are  illustrations  of 
a  very  serviceable  English  mould,  recommended  by  Mr.  Henry  B. 
Brady,  of  Newcastle-on-Tyne.  It  differs  from  all  others  in  being 
hinged  at  the  bottom.  It  is  held  together  by  two  screw  catches,  one 
at  each  end.  Fig.  767  shows  this  mould  closed,  and  in  position  upon 
a  cake  of  ice.  Fig.  768  shows  Golton's  mould  for  making  glycerin 
suppositories.    The  manner  of  using  it  is  similar  to  that  of  the  pre- 
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ceding  moulds.     It  makes  a  double  poiuted  suppository,  as  shown  in 
the  illustration.     Moulds  for  making  gelatin  suppositories  with  a 

Fig.  766 


Benton  Myers  &  Co.'s  suppository  mould 

rounded  end,  as  shown  in  Fig.  768,  are  also  made  by  Arthur  Colton, 
of  Detroit.     In  Fig.  769  is  shown  the  Stokes  suppository  mould  for 

making    forty-eight    suppositories    at 
one  tilling. 

Compressed  Suppositories. — The 
method  of  making  suppositories  by 
compression  has  been  used  to  sonic  ex- 
tent, but  the  expense  of  the  apparatus 
required  in  their  production  at  one 
time  constituted  a  serious  drawback. 
A.  M..  Knowlson,  of  Troy,  K".  Y.,  made 
an  effective  suppository  machine,  which 
pressed  the  mass  through  a  cylinder  into  a  mould,  and  finally  dis- 
charged the  well  finished  suppository,  without  the  use  of  any  heat 

Fig.  768 


Brady's  suppository  mould  on  ice 


Oolton'i  glycerin  mppotttor;  mould 

whatever.  In  Archibald's  suppository  machine  the  compression  is 
effected  by  a  lever  working  perpendicularly  in  a  cylinder  containing 
a  suppository  mass.      This  apparatus  is  shown  in  Fig.  770.      The 
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suppository  mass  may  be  made  in  the  usual  way,  or  the  medicating 
ingredient,  if  iu  powder,  may  be  mixed  with  the  grated  cacao  battel 


Fig.  769 


The  Stokes  suppository  machine 


Fig.  770 


and  thoroughly  distributed  through  it.  The  proper  mould  (7)  having 
been  introduced  in  the  swing  bed  (4),  the  latter  is  moved  accurately 
into  position  under  the  hopper  (3),  and  the  plunger  (1)  having  been 
elevated  by  moving  the  hand  lever  (2),  the 
mass  is  introduced  into  the  hopper  (3).  By 
pressing  the  hand  lever  (2)  down  the  mass  is 
forced  into  the  mould.  Without  raising  the 
lever  the  swing  bed  is  then  pushed  around  to 
the  right,  as  shown  in  Fig.  770,  and  the  mould 
lifted  out  by  the  handle  (7).  The  suppository 
may  be  removed  from  the  mould  by  gently 
sliding  one  of  the  halves  over  the  other,  for 
this  gradually  forces  it  out  of  the  mould  with- 
out the  necessity  of  touching  the  suppository 
with  the  fingers.  If  the  suppository  adheres  to 
the  mould,  it  may  often  be  forced  out  by  a  slight 
pressure  of  the  thumb  upon  t  he  apex.  In  warm 
weather  the  moulds  should  be  cooled  before 
using  them  by  laying  them  upon  ice  or  by  im- 
mersion in  ice  water.  Soap  liniment,  glycerin, 
or  powdered  talc  have  been  used  as  applications 
to  the  inside  of  the  moulds  when  the  mass  lias 
a  tendency  to  adhere.  Moulds  accompany  the 
apparatus  for  making  rectal,  vaginal,  nasal, 
and  urethral  suppositories,  and  any  special 
size  can  be  furnished  by  the  manufacturer. 

For  making  larger  quantities  of  suppositories  the  Wliitall  Tatum 
Company  furnish  the  machine  shown  in  Fig.  771.  It  consists  of 
a  cylinder,  which  can  be  turned  back  to  receive  the  charge  of  sup- 
pository mass,  the  proper  mould  having  been  previously  screwed  into 
its  place.  The  cylinder  is  then  returned  to  its  position,  and,  the  gate 
having  been  closed,  pressure  is  made  by  turning  the  wheel  The 
gate  being  then  lifted,  a  slight  pressure  suffices  to  force  out  the  sup 
positories.  Repeating  the  operation,  it  is  obvious  that  the  machine 
will  turn  out  suppositories  as  long  as  any  mass  remains  in  the  cylin- 
der. Brass  dies  and  a  tube  are  furnished  to  make  l.">  grain,  .'>0  grain, 
vaginal,  urethral,  or  nasal  suppositories.     Urethral  or  nasal  supposi 


Archil'aM's  suppository  machine 
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tories  are  made  by  screwing  on  the  proper  die  and  then  pressing  the 
mass  through  it.  A  long  rod  like  suppository  is  thus  forced  out, 
which  may  be  cut  into  suitable  lengths. 


Fig.  772 


Suppository  machine 

Gautier's  suppository  mould  consists  of  a  truncated  metallic  cone 
divided  longitudinally  into  two  parts,  which  fit  accurately  together 

by  grooved  surfaces.  This 
cone  is  bored  cylindrically 
for  some  distance,  the  diam- 
eter of  the  hole  correspond- 
ing at  this  part  with  that  of 
the  wider  end  of  a  supposi- 
tory, while  at  the  upper  end 
of  it  there  is  a  female  screw. 
Lower  down  it  gradually 
tapers  to  a  point,  assuming 
the  exact  shape  of  a  conical 
suppository.  In  use,  the  two 
parts  of  the  cone  are  kept 
in  position  by  an  outer 
jacket  of  metal,  which  slips 
over  them.  The  medica- 
ment having  been  well 
mixed  with  the  previously 
grated  cacao  butter,  the 
exact  weight  of  the  mass 
required   in  a  suppository 

is  introduced  into  tin-  eylin- 

dro-conica]  opening  through 

a   small   funnel.      By  means 

of  a  piston,  which  exactly 
fits  the  cylindrical  part,  and  is  constructed  with  a  milled  head  and 
screw  at  the  upper  end,  pressure  is  then  applied,  and  the  finished 
suppository  may  !><■  released. 


Rapid  Bra  anppodtorj  machine  "  open  for  charging" 
Fig.  77:'- 
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Figs.  772  and  773  show  the  rapid  fire  suppository  machine.  Its 
operation  is  similar  to  that  used  for  (Ik-  Whitall  Tatum  Company 
machine,  over  which  it  has  some  advantages.  Fitf.  772  shows  t  ln- 
machine  "open  for  charging,"  and  Pig,  77:5  illustrates  it  when 
' '  ready  for  action. ' ' 

Fig.  774  shows  Colton's  power  suppository  machine.    It  is  adapted 

Fig.  774 


Colton's  power  suppository  machine 


for  making  suppositories  upon  a  large  scale.  It  is  different  from  the 
other  machines  <>n  account  of  the  device  for  cooling  the  mass  in  hot 
weather,  the  cylinder  in  which  the  mass  is  placed  being  surrounded 
with  a  jacket  for  holding  iced  water. 

Suppositories  are  sometimes  introduced  into  the  rectum  with  diffi- 
culty.    Figs.  775  and  776  show  a  Buppositorto  aid  in  their  insertion. 
The  tube  is  made  of  hard  metal,  and  has  a  funnel  shaped  top  (Fig. 
113 
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776).     The  suppository  is  dropped  into  the  tube  (which  should  be 

slightly  oiled),  point  downward,  and  the  tube  is  carefully  inserted 

into  the  rectum.    The  piston  (Fig.  775)  is  now  applied  to  the  end  of 

the  suppository,  which  is  gently  pushed  into  the 

Fig.  775  rectum,  the  tube  being  then  withdrawn. 

Suppository   Capsules. — Dr.    F.    E.   Stewart 

has  suggested  the  employment  of  gelatin  shells 

with  conical  caps,  to  be  used  as  suppositories. 

The  medicating  ingredients  are  inserted  in  the 

Fig.  776      lower  portion.    The  upper  margin  is  then  moist- 

S— ?  ^ 7    ened  with  water,  and  the  cap  inserted.     Before 


Fig.  778 


Fig.  777 
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Suppositor 


^y 


Suppository 
capsules 


Mitchell's  gelatin  bougie  mould 


introducing  them  into  the  rectum  they  should  be  wet  with  sufficient 
water  to  enable  them  to  slip  in  easily  (see  Fig.  777). 

Urethral  suppositories,  or  bougies,  are  preferably  made  of  gelatin, 
owing  to  the  difficulty  of  introducing  into  the  urethra  those  made 


Fig.   779 
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Suppository  box 


Wellcome'i 

iii'-Hinil 
mi i'|  <>->itory 


from    cacao  butter,  on  account   of  their  brittlenesSt     They  may  be 
made  by  melting  together  three  parts  of  white  gelatin,  one  part  of 
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glycerin,  and  one  part  of  distilled  water,  by  weight,  then  adding  the 
desired  medicament  and  drawing  the  mass  into  a  glass  tube  of  suit- 
able size,  which  has  been  previously  oiled  by  sucking  a  small  quan- 
tity of  oil  into  it  and  allowing  it  to  run  out.  After  cooling,  the  mass 
is  pushed  out  by  means  of  an  oiled  rod,  and  cut  into  pieces  of  suit- 
able length.  These  should  be  rolled  in  lycopodium  to  prevent  adhe- 
sion. Fig.  778  shows  Mitchell's  bougie  mould  for  making  them  in 
quantity. 

Henry  S.  Wellcome,  of  London,  has  devised  an  improved  form  of 
urethral  suppository  upon  the  same  plan  as  the  rectal  suppository 
(see  Fig.  779).  This,  from  its  peculiar  shape,  and  particularly  on 
account  of  the  elongated  bulb  near  the  top,  is  less  likely  to  be  invol- 
untarily expelled  after  insertion. 

Dispensing  Suppositories. — In  order  to  prevent  injury  to  the  sur- 
face of  suppositories  in  handling  them  with  warm  fingers,  it  is  advisa- 
ble to  place  the  finger  tips  for  a  few  moments  upon  ice  until  they 
are  chilled,  before  placing  the  suppositories  in  the  box.  The  latter 
is  preferably  furnished  with  partitions  (see  Fig.  780).  In  the  ab- 
sence of  this  special  box,  the  suppositories  should  be  protected  by  a 
layer  of  cotton  or  each  suppository  may  be  tightly  wrapped  with 
paraffin  paper,  with  the  end  of  the  paper  twisted.  If  properly  ap- 
plied the  paper  forms  a  temporary  mould  about  the  suppository  and 
it  cannot  readily  collapse,  even  in  warm  weather.  "When  the  sup- 
pository is  to  be  used  it  may  be  held  by  the  twisted  end  of  paper, 
then  dropped  into  ice  water  until  thoroughly  chilled,  the  paper  re- 
moved, and  the  suppository  inserted. 


STILI  DILUBILES.   N.  F.     Paste  Pencils 
[Stil.  Dilub.  - Unna  Pencils] 

These  are  pencils  for  the  direct  application  of  medicinal  agents  to 
the  skin,  used  in  modern  dermatologic  practice.  The  medicinal  agent 
is  incorporated  with  paste  consisting  of  starch,  dextrin,  tragacanth 
and  sugar,  with  sufficient  water  to  form  a  plastic  mass.  This  is  rolled 
into  cylinders,  of  about  5  mm.  diameter,  which  are  cut  into  sections 
about  5  cm.  long,  dried  on  parchment  paper  at  room  temperature, 
and  wrapped  in  tin-foil.  The  following  formula  serves  as  an 
example : 


STILI  ACIDI  SALICYLICI  DILUBILES.   N.  F.     Salicylic  Acid  Pencil 

[Stil.  Acid.  Salicyl.  Dilub.  Stilus  Acidi  Salicylici  Dilubilis,  N.  F.  Ill] 

Metric  Old  form 

Salicylic  Acid,  in  fine  powder 10  Gm.  154      gi. 

Tragacanth,  in  fine  powder        5  Gm.  77      gr. 

Starch,  in  fine  powder 30  Qm.  1  oa.  uv.    26  J ..  gr. 

White  Dextrin,  in  fine  powder 35  Qm.  1  oz.  av.  103      gr. 

Sugar,  in  fine  powder 20  Qm.  309      gr. 

Distilled  Water,  a  sufficient  quantity  to  make  a  firm 
plastic  mass. 

One  hundred  grammes    fold  form  3  ounces  av.,  231  grains]   of 
this  material  is  sufficient  to  make  from  40  to  45  pencils. 
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QUESTIONS  ON  SOLID  EXTEMPORANEOUS  PREPARATIONS 

What  kind  of  substances  should  not  be  administered  in  powders?    (See  page  1700.) 
Aromatic  powder — What  is  the  Latin  title?    What  are  the  ingredients?    For  what 

is  it  used? 
Compound  chalk  powder — Give  the  Latin  official  name.    How  is  it  prepared?    For 

what  is  it  used? 
Compound  effervescing  powder — Give  the  Latin  official  name. 
Give  the  synonym.    What  are  the  ingredients?    How  may  it  be  assayed? 
Compound  powder  of  glycyrrhiza — Give  Latin  official  name.  What  is  the  synonym? 
What  are  the  ingredients?    For  what  is  it  used  medicinally?    What  is  the  dose? 
Powder  of  ipecac  and  opium — Give  the  Latin  official  name. 
Give  the  synonyms.    What  are  its  ingredients  and  their  proportions?    For  what  is 

it  used  medicinally?    What  is  the  dose? 
Compound  powder  of  jalap — Give  the  Latin  official  name.     Give  the  synonym. 
What  are  the  ingredients?    For  what  is  it  used  medicinally? 
Compound  powder  of  rhubarb — Give  the  Latin  official  name. 
What  are  the  ingredients?    By  what  synonym  is  it  known?    For  what  is  it  used 

medicinally? 
Compound  acetanilid  powder — Give  the  Latin  official  title.    Name  the  ingredients. 
What  percentage  of  acetanilid  does  it  contain? 
How  is  it  made?    For  what  is  it  used  medicinally?    Give  the  dose. 
Powder  of  aloes  and  canella — Give  the  Latin  title  and  synonym. 
What  are  the  ingredients?    What  are  its  uses?    What  precaution  should  be  taken 

in  selling  it? 
Antimonial  powder — Give  Latin  title  and  synonym.     "What  are  its  ingredients, 

uses,  and  dose? 
Soluble  antiseptic  powder — Name  the  ingredients.    What  are  its  uses? 
Rubefacient  spice  powder — Give  Latin  title  and  synonym.    Name  the  ingredients. 

What  are  its  uses? 
Aromatic  powder  of  chalk — Name  the  ingredients.    What  are  its  uses  and  dose? 
Aromatic  powder  of  chalk  and  opium — How  much  opium  does  it  contain?    Give 

uses  and  dose. 
Compound  powder  of  gambir — What  is  the  synonym?     Name  the  ingredients, 

uses  and  dose. 
Powder  of  mild  mercurous  chloride  and  jalap — Give  the  synonym,  ingredients, 

uses,  and  dose. 
Compound  powder  of  kino  and  opium — Name  the  ingredients.    How  much  opium 

does  it  contain?    What  are  its  uses  and  dose? 
Compound  powder  of  bayberry — Give  the  Latin  title  and  synonym.     What  are 

the  ingredients,  uses,  and  dose?  i 

Compound  pancreatin  powder — Name  the  synonyms.    What  are  the  ingredients? 

How  is  it  used? 
Anisated  powder  of  rhubarb  and  magnesia — What  is  the  synonym?     Name  the 

ingredients,  uses,  and  dose. 
Compound  powder  of  talc — What  are  the  synonyms?  Name  the  ingredients  and  uses. 
Effervescent  powders — What  are  these  preparations?    Name  those  official  in  the 

U.  S.  P.  and  N.  F. 
Oil  sugars — What  are  these  products?    How  much  oil  do  they  contain? 
Give  the  general  formula  for  triturations. 
What  trituration  is  official? 
Give  its  formula.    What  is  its  medicinal  value? 
What  color  of  paper  should  be  used  for  wrapping  packages?     How  should  the 

package  be  wrapped? 
Describe  a  Seidlitz  powder  measure.    Is  such  a  measure  accurate? 
Describe  the  covered  prescription  sieve. 
How  may  powders  of  uniform  size  and  weight  be  divided  without  having  to  weigh 

each  powder? 
How  can  powder  paper!  be  folded  bo  as  to  presenl  a  uniform  appearance? 
Describe  a  Michael's  powder  divider.     W'eills's  powder  divider. 
What  is  a  cachet,  or,  as  sometimes  called,  "cachet  de  pain"? 
Flow  are  oachetfl  used'.' 
How  is  wafer-sheef    prepared? 

How  is  it  used  for  taking  powders? 

How  may  bottles  be  utilized  for  scaling  cachets'' 
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Describe  the  cachet  apparatus  sold  by  J.  M.  Grosvenor  and  Co. 

Describe  Johann  Schmidt's  "Saccelli  amylacei"  and  "dryseal"  cachet  apparatus. 

What  are  tablet  triturates?  What  diluent  is  usually  used?  How  is  a  formula 
devised?  Describe  a  machine  for  moulding  tablet  triturates.  How  are 
they  made? 

What  are  troches,  and  how  are  they  used? 

Describe  Hahn's  pestle-cap.     For  what  purpose  is  it  used? 

How  is  the  mass  prepared  for  making  troches? 

How  are  troches  cut? 

What  contrivances  are  used  to  give  them  uniformity? 

Give  the  English  official  names  of  the  following  varieties  of  troches  and  the  quan- 
tity of  the  medicinal  ingredient  contained  in  each: 

Troches  of  tannic  acid;  ammonium  chloride;  cubeb;  potassium  chlorate;  sodium 
bicarbonate;  charcoal;  gambir;  peppermint;  phenolphthalein ;  quinine;  tan- 
nate;  santonin;  compound  santonin;  sulphur  and  potassium  bitartrate;  elm. 

What  are  confections? 

By  what  other  names  are  these  preparations  known? 

What  is  the  basis  of  confections? 

How  many  confections  are  official  in  the  N.  F.?     Name  them. 

How  is  confection  of  rose  prepared? 

How  is  confection  of  senna  prepared? 

How  many  pill  masses  are  official? 

How  is  mass  of  ferrous  carbonate  prepared?    What  is  its  synonym? 

What  preparation  of  iron  does  the  finished  mass  contain? 

What  chemical  reaction  takes  place  between  ingredients  of  the  mass? 

How  is  it  assayed? 

Mass  of  mercury — Give  the  Latin  official  name.    Give  the  synonyms. 

How  is  it  prepared?    What  proportion  does  the  mercury  bear  to  the  mass? 

How  long  should  the  ingredients  be  triturated? 

Describe  Day's  pill  mass  mixer. 

Describe  Day's  pill  mass  roller. 

What  are  pills? 

What  are  the  essential  requirements  of  a  pill  mass? 

Give  the  names  of  some  of  the  more  ordinary  excipients. 

Give  the  formula  for  making  a  convenient,  general  excipient. 

How  may  pill  masses  be  conveniently  divided  into  pills? 

How  is  a  pill  tile  used  in  making  pills? 

Describe  a  "pill  machine." 

Describe  Michael's  pill  cutter. 

Describe  the  Diamond  pill  cutter. 

When  should  dusting  powder  be  used  in  making  pills?  What  kind  of  powder  may 
be  used?     How  may  pills  be  "finished"? 

Describe  Colton's  modern  pill  plant. 

How  are  "friable  pills"  made? 

How  should  pills  be  dispensed? 

Name  the  important  ingredients  in  the  following  pills,  official  in  the  U.  S.  Pharma- 
copoeia; name  the  synonyms: 

Pills  of  aloes;  asafetida;  compound  cathartic;  ferrous  carbonate;  ferrous  iodide; 
phosphorus;  compound  rhubarb. 

Name  the  important  ingredients  in  the  following  N.  F.  pills  giving  the  synonyms: 

Dinner  pills  (Chapman's,  Cole's,  Hall's);  pills  of  aloes  and  asafetida;  aloes  and 
iron;  aloes  and  mastic;  aloes  and  myrrh;  compound  aloes  and  podophyllum; 
aloes,  mercury,  and  podophyllum;  aloes,  mercury,  and  scammony;  compound 
aloin;  aloin,  strychnine,  and  belladonna;  compound  aloin,  strychnine,  and 
belladonna;  antulyspeptic;  compound  antimony;  antiperiodic;  antiperiodic 
without  aloes;  vegetable  cathartic:  compound  cathartic;  colocynth  and  hyos- 
cyamus;  colocynth  and  podophyllum;  digitalis,  squill,  and  mercury;  iron, 
quinine,  aloes,  and  mix  vomica;  iron,  quinine,  strychnine,  and  arsenic  (stronger) 
and  mild;  nitroglycerin;  compound  laxative;  post  partum  laxative;  opium, 
digitalis,  and  quinine;  opium  and  camphor;  opium  and  lead;  rhubarb. 

With  what  substance  are  pills  coated? 

Describe  the  sugar  coating  of  pills.    Chocolate  coating. 

Describe  the  earliest  methods  for  gelatin  coating.  How  was  this  improved  by 
Allaire? 

Describe  Maynard's  pill  coater. 
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Describe  Franciscus's  pill  coater. 

Describe  Palethorpe's  pill  coater. 

Describe  Patch's  pill  coater. 

How  is  the  vacuum  used  in  pill  coating? 

How  may  pills  be  coated  at  the  prescription  counter  with  salol? 

What  are  such  pills  called? 

What  property  do  they  possess? 

What  is  "pearl"  coating?    How  may  pills  be  coated  with  gold  or  silver? 

How  may  pills  be  coated  extemporaneously  with  sugar?    With  cocoa?    With  tolu? 

With  stearic  acid? 
How  are  compressed  pills  or  troches  made? 
What  are  the  advantages  of  compressed  pills? 
How  may  punches  and  dies  on  tablet  machines  be  adjusted? 
What  treatment  is  required  by  powders  before  they  can  be  compressed? 
What  is  meant  by  "granulating"  the  powder  before  compressing? 
What  substances  may  be  compressed  without  special  treatment? 
How  are  the  usual  ingredients  prepared  for  granulation? 
What  is  meant  by  diluents?    What  are  the  most  important? 
Describe  the  use  of  a  disintegrator. 
What  substances  may  be  used  for  this  purpose? 
How  is  the  mixture  best  rendered  uniform? 
What  excipients  are  mostly  used  for  the  granulation?    Enumerate  the  conditions 

under  which  you  would  use  each  kind. 
How  is  the  granulation  prepared? 
What  substances  are  used  as  lubricants? 
Why  is  a  lubricant  necessary? 

Describe  the  best  procedure  for  originating  a  formula  for  a  number  of  tablets. 
What  are  the  Latin  title  and  synonym  for  the  one  official  tablet? 
Describe  the  official  requirements  for  this  tablet.     Why  are  these  precautions 

taken?    Why  is  sodium  chloride  added? 
What  varieties  of  gelatin  capsules  are  made?     How  are  they  made? 
How  are  empty  capsules  filled? 
Describe  Raymond's  capsule  filler. 
Describe  Parke,  Davis  Company's  capsule  filler. 
Describe  Ihrig's  capsule  filler. 
What  are  "pearls"  or  "globules"? 

Describe  how  these  are  made.    What  are  their  advantages? 
How  may  enteric  capsules  be  made? 

What  are  the  advantages  and  disadvantages  of  salol  as  a  coating? 
What  are  glutoid  capsules?  Howjnay  their  efficiency  be  proven? 
What  are  suppositories? 

What  is  ordinarily  the  best  base  for  suppositories? 
How  are  gelatin  suppositories  made? 
What  is  the  usual  size  of  suppositories? 
In  what  different  ways  are  suppositories  made? 
How  are  rolled  suppositories  made? 
How  are  moulded  suppositories  made? 
How  are  suppositories  of  boroglycerin  made? 
Give  the  formula  for  glycerinated  gelatin.    How  is  it  made? 
How  are  suppositories  of  glycerin  made? 
What  varieties  of  moulds  are  used  in  making  them? 
What  is  the  greatest  objection  to  individual  moulds? 
What  are  the  advantages  of  divided  moulds? 
What  is  the  best  form  of  divided  mould? 
Wherein  do  hinged  moulds  differ  from  divided  moulds? 
How  are  compressed  suppositories  made? 
Describe  Archibald's  suppository  machine. 
De  eribe  Whitall  Tatum  Company's  suppository  machiae. 
Describe  the  "rapid  fire"  suppository  machine. 
Describe  Colton's  power  suppository  machine. 
What  is  s  suppositor,  and  for  what  is  it  used? 
How  are  capsules  used  for  suppositories? 

Of  what  are  urethral  suppositories  or  bougies  preferably  made,  and  why? 
What  are  paste  pencils?    Give  a  typical  formula. 
How  should  suppositories  be  dispensed? 


CHAPTER    LXVI  II 

SOLID  EXTEMPORANEOUS  PREPARATIONS  USED  EXTERNALLY 
Cerates,  Ointments,  Plasters,  and  Papers 

Cerata     Cerates 

Cerates  are  unctuous  substances  of  such  consistence  that  they  may 
be  easily  spread,  at  ordinary  temperatures,  upon  muslin  or  similar 
material  with  a  spatula,  and  yet  not  so  soft  as  to  liquefy  and  run 
when  applied  to  the  skin.  They  are  mostly  used  as  dressings  for  in- 
flamed surfaces,  and  are  generally  made  with  oil,  lard,  or  petrolatum 
for  a  basis,  with  sufficient  wax  to  give  the  desired  consistence. 
Owing  to  the  presence  of  wax  (Cera)  they  are  called  Cerates.  Par- 
affin, spermaceti,  and  resin  are  also  used  to  raise  the  melting  points  of 
oils  and  fats. 

Cerates  are  made  either  by  fusion  or  by  incorporation.  In  the  first 
method,  the  ingredients  are  melted  together,  and  the  mixture 
strained,  to  separate  mechanical  impurities,  and  stirred  until  cold, 
to  render  it  homogeneous.  By  incorporation  is  meant  the  process 
which  consists  in  placing  the  fatty  ingredients  upon  an  ointment  slab 
or  pill  tile,  or  in  a  mortar,  and  gradually  mixing  in  the  other  ingre- 
dients, with  a  spatula  or  pestle,  until  a  uniform  preparation  results. 

Six  cerates  are  official. 


Ceratum 
Cantharidis 


Resinse 


U.  S.  P.  Cerates 

Made  by  fusing  together  300  Gm.  of  White  Wax  and  700  Gm.  of 
Benzoinated  Lard,  and  stirring  until  cold 

Made  by  macerating  350Gm.  of  powdered  Cantharides  in  150  mils  of 
Oil  of  Turpentine  and  25  mils  of  Glacial  Acetic  Acid  in  a  warm  place 
for  48  hours.  Melt  together  175  Gm.  of  Rosin,  175  Gm.  of  Yellow 
Wax.  and  200  Gm.  of  Benzoinated  Lard;  add  the  macerated  Canthar- 
ides and  heat  on  a  water  bath  until  the  mixture  weighs  1000  Gm. 

Made  by  fusing  together  350  Gm.  of  Rosin,  150  Gm.  of  Yellow  Wax, 
and  500  Gm.  of  Lard,  straining  and  cooling 


Ceratum  Camphorss 
U.  S.  P.  VIII 

Plumbi  Subacetatis 
U.  8.  P.  VIII 


Resinas  Compositum 
U.  8.  P.  VIII 


N.  F.  Cerates 

Made  by  mixing  100  Gm.  of  Camphor  Liniment  with  350  Gm.  of  White 
Wax,  150  Gm.  of  White  Petrolatum,  and  400  Gm.  of  Benioinated 
Lard  melted  together 

Made  by  incorporating  20  Gm.  of  Solution  of  Lend  Suhncctate  with  20 
Gm.  of  Wool  Fat  and  adding  38  Gm.  of  White  Petrolatum  and  20 
Gm.  of  White  Wnx,  melted  together,  and  in  which  2  Gm.  of  Camphor 
has  been  dissolved.      Mix  the  whole  thoroughly 

Made  by  fusing  together  225  Gm.  of  Rosin,  225  Gm.  of  Yellow  Wax, 
300  Gm.  of  Prepared  Suet,  and  115  Gm.  of  Turpentine,  adding  135 
Gm.  of  Linseed  Oil  to  the  melted  mixture;  straining  and  then  itirring 
until  cold 


Unofficial  Cerate 


Name 

Ingredients 

Preparation 

Ceratum 
Cetacei. 
U.  8.  P.  1890 

100    Gm.    Spermaceti;    350    Gm. 
White    Wax;    550    Gm.    Olive 
Oil 

Melt    together    the    Spermaceti    and 
White  Wax;  add  the  warmed  Olive 
Oil,  and  stir  until  the  mixture  is  cold 
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CERATUM.  U.S.     Cerate 
[Cerat. — Simple  Cerate] 

Metric  Old  form 

•White  Wax 300  Gm.  4  oi.  av  350  gr. 

Benzoinated  Lard 700  Gm.  n  oi.  av.    88  gr. 

To  make 1000  am.  16  oi.  av. 

Melt  the  white  wax  by  the  heat  of  a  water  bath,  add  the  benzoinated 
lard,  continue  the  heat  until  the  mixture  is  liquefied,  strain  if  neces- 
sary and  stir  constantly  until  it  congeals. 

For  use  in  southern  latitudes  and  during  the  heated  season  in  other 
localities,  50  Gm.  [old  form  350  grains]  of  the  benzoinated  lard  (or 
more,  if  necessary)  may  be  replaced  by  an  equal  quantity  of  white 
wax. 

CERATUM    CANTHARIDIS.  U.S.      Cantharldes    Cerate 
[Cerat.  Canthar. — Blistering  Cerate] 

Metric  Old  form 

♦Cantharldes,  in  No.  60  powder •  350  Qm.  0  o«.  av.  263  gr. 

Glacial  Acetic  Acid 25  mils  183  min. 

Oil  of  Turpentine 1 50  mils  2  fl.   o«.  182  min. 

Yellow  Wax 1 75  Om.  2  oa.  av.  350  gr. 

Rosin 175  Gm.  2  o».  av.  350  gr. 

Benzoinated  Lard 200  Gm.  3  o«.  av.    88  gr. 

To  make 1 000  Om.  16  om.  av. 

Moisten  the  cantharides  with  the  oil  of  turpentine  and  the  glacial 
acetic  acid,  previously  mixed,  and  set  the  mixture  aside  in  a  well- 
covered  container,  in  a  warm  place,  for  forty-eight  hours.  Melt  to- 
gether the  rosin,  yellow  wax,  and  benzoinated  lard ;  strain  the  mixture 
through  muslin,  add  the  macerated  cantharides  and  keep  the  mixture 
in  a  liquid  condition  by  heating  it  on  a  water  bath  with  occasional 
stirring,  until  it  is  reduced  in  weight  to  1000  Gm.  [old  form  16 
ounces  av.].  Then  withdraw  the  heat  and  stir  the  Cerate  until  it  be- 
comes firm. 

U.  S.  P.  Preparation. — Emplastrum  Cantharidis. 


CERATUM  RESINS.  U.  S.     Rosin  Cerate 
[Cerat.   Res. — Basilicon  Ointment] 

Met  ric  Old  form 

♦Rosin 350  Gm.  3H  oi.  av. 

Yellow  Wax 1 50  Gm.  1H  or  av. 

Lard 500  Om.  5      oi.  av. 

To  make 1 000  Om.  10  oi.  av. 

Melt  the  rosin,  add  the  yellow  wax  and  the  lard,  and  continue  the 
heat  until  liquefied,  then  si  rain  the  liquid  through  muslin,  and  allow 
it  to  congeal  with  occasional  stirring. 

Tn  cold  weather  530  Gm.  [old  form  5  ounces  av.,  132  grains]  of 
lard  and  120  Gm.  fold  form  1  ounce  av.,  87  grains]  of  yellow  wax 
may  he  used 

U.  S.  P.  Preparation. — Linimentum  Terebinthinae. 
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CERATUM  CAMPHOR/E.   N.  F.     Camphor  Cerate 

(U.S. P.  VIII) 

[Cerat.   Camph.] 

Metric  Old  form 

Camphor  Liniment 100  dm.  l  0i.  av.  262  gr. 

White  Wax 350  Qm.  5  oi.  av.  262  gr. 

White  Petrolatum 1 50  Qm.  2  oi.  av   175  gr. 

Benzoinated  Lard 400  Qm  6  or-  av.  175  gr. 

To  make 1000  Qm.  10  oi.  ar. 

Melt  the  white  wax,  add  the  white  petrolatum,  then  the  benzoinated 
lard,  and  continue  the  heat  until  the  mixture  is  liquefied.  Add  the 
camphor  liniment  and  stir  the  mixture  until  it  congeals. 

CERATUM  PLUMBI  SUBACETATIS.   N.  F.     Cerate  of  Lead  Subacetate 

(U.S. P.  vim 
[Cerat.  Plumb.  Subacet.— Goulard's  Cerate] 


Solution  of  Lead  Subacetate 

Wool  Fat 

White  Wax 

White  Petrolatum 

Camphor 

To  make 


Metric 

Old  form 

20  Om. 

350  gr. 

20  Orn. 

350  gr. 

20  am. 

350  gr. 

38  Om. 

1  oi.  av.  227  gr. 

2  am. 

35  gr. 

100  am. 

4  oi.  av. 

Melt  the  white  petrolatum  and  white  wax  in  a  dish  on  a  water  bath, 
remove  the  heat  and  dissolve  the  camphor  in  the  warm  mixture.  Add 
the  wool  fat,  mix  thoroughly  and  then  gradually  incorporate  the  solu- 
tion of  lead  subacetate  by  continuous  stirring. 

CERATUM  RESIN/E  COMPOSITUM.   N.  F.     Compound  Rosin  Cerate 

(U.S.  P.  VIII) 

[Cerat.   Resin.  Co. — Deshler's  Salve] 


Rosin 

Yellow  Wax 

Prepared  Suet 

Turpentine 

Linseed  Oil 

To  make  about. 


Metric 

Old  form 

225  Om. 

3  oz.  av.  262  gr. 

225  Om. 

3  oi.  av.  262  gr. 

300  Om. 

4  oi.  av.  350  gr. 

115  Om. 

1  oi.  av.  367  gr. 

135  Om. 

2  os.  av.     70  gT. 

1000  am. 

16  oi.  av. 

Melt  the  rosin,  yellow  wax,  turpentine,  and  prepared  suet,  add  the 
linseed  oil,  and  continue  the  heat  until  the  mixture  is  liquefied. 
Strain  it  through  coarse  muslin,  stirring  until  it  begins  to  congeal. 

Unguenta     Ointments 

Ointments  are  fatty  preparations,  of  a  softer  consistence  than 
cerates,  intended  to  be  applied  to  the  skin  by  inunction.  The  medi- 
cating ingredients  are  combined  with  a  vehicle  of  lard,  petrolatum, 
wool  fat,  or  similar  substance.  Ointments  are  made  in  several  ways : 
1.  By  fusion.     2.  By  incorporation.     3.  By  chemical  reaction. 

1.  By  Fusion. — In  making  ointments  in  this  way,  care  must  be 
observed  not  to  apply  sufficient  heat  to  burn  the  constituents.  Cerates 
and  ointments  may  be  strained  through  flannel  or  muslin  to  separate 
mechanical  impurities,  or  some  may  be  filtered.     (See  page  239.) 

2.  By  Incorporation. — The  method  of  making  ointments  by  incor- 
poration is  more  frequently  used  than  any  other.  The  medicating  in- 
gredients used  are  nearly  always  insoluble  in  the  basis,  and  it  is 
necessary,  therefore,  to  reduce  them  to  a  fine  state  of  division  in  order 
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to  facilitate  their  absorption  or  medicinal  action.    The  usual  mode  of 
procedure  is  to  place  the  fatty  basis  upon  an  ointment  slab,  and  the 
medicating  substance  close  by.    The  latter,  if  in  fine  powder,  is  first 
mixed  with  a  small  portion  of  the  basis  by  rubbing  both  backward 
and  forward  with  the  blade  of  a  spatula  until  the  mixture  is  perfectly 
smooth.    It  is  then  a  very  simple  operation  to  dilute  this  small  quantity 
of  concentrated  ointment  by  incorporating  it  with  the  rest  of  the 
basis,  by  using  the  spatula  in  the  same  way.     If  extracts  are  to  be 
incorporated,  they  are  softened  by  adding  a  little  water  or  diluted 
alcohol,  until  a  smooth  paste  is  made,  which  is  then  mixed  with  the 
basis  with  a  spatula.    An  excellent  ointment  slab  is  made  by  setting 
a  plate  of  ground  glass  in  a  wooden  frame  or  slide  (see  page  1071). 
Ointments     are    some- 
times made  in  a  mortar 
with  the  pestle ;  but  this                    F 
mode    is    less     conve- 
nient. ,  ■■      |  a,    .,      . 

Fig.   781   shows  the     <:      '      '^ J 

Ointment      block,       COn-  Spatula  (all  horn) 

sisting  of  a  "  paper  pad," 
.1|    |m  |  furnished  by  Fox,  Fultz 

p«per  ointment  block     &  Co.      The  soiled  sheet  may  be  discarded  and 
the  cleaning  of  an  ointment  slab  thus  avoided. 

In  incorporating  ointments  containing  substances  which  act  on  steel, 
horn  or  rubber  spatulas  may  be  used  (see  Figs.  135,  137  and  782). 
When  large  quantities  of  ointments  are  required  to  be  made  by  incor- 
poration, as  is  sometimes  the  case  in  hospitals,  dispensaries,  etc.,  an  oint- 
ment trowel  may  be  made  by  cutting  a  mason's  trowel  into  the  shape 

Fio.  783 

Fig.  784 


Ointment  trowel 
(bottom  Tiew)  Ointment  trowel  (ode  yiew) 

shown  in  Figs.  783  and  784, — the  former  giving  the  bottom  view,  the 
latter  the  side  view.  This  affords  a  large  working  surface,  and  the 
incorporation  can  be  performed  quickly. 

3.  By  Chemical  Reaction. — The  only  official  ointment  that  is  made 
by  chemical  reaction  is  the  ointment  of  merctirio  nitrate.  In  this, 
the  olein  of  the  lard  is  converted  into  elaidin  through  the  action  of 
heat  and  nitric  acid  ;  solution  of  mercuric  nitrate  is  then  incor- 
porated with  the  elaidin  vehicle. 

Maxims  to  be  observed   in   making  or  dispensing  Ointments 

1.  They  should  never  be  dispensed  if  they  have  tin-  slightest  taint  of 
rancidity.  2.  They  should  always  be  smooth  and  free  from  gritti- 
ness  or  irritating  particles.  3.  Ointments  containing  free  acid, 
iodine,  or  tannin  should  not  be  rubbed  with  an  iron  or  steel  spatula, 
on  account  of  the  chemical  action  on  the  metal. 
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Unguentum 
Acidi  Dorici 

Aqua?  Rosse 


Chrysarobini 

Diachylon 

Hydrargyri 


Hydrargyri  Ammo- 
niati 

Fhenolis 

Picis  Liquids 

Zinci  Oxidi 


U.  S.  P.  Ointments  made  by  Fusion 

Made  by  fusing  together  200  Gin.  of  White  Wax  and  800  Cm.  of  Ben- 
zoinated Lard,  and  stirring  until  cold 
Made  by  fusing  together  50  Gm.  of  Paraffin  and  850  Gm.  of   White 
Petrolatum,   incorporating    100   Gm.    of   powdered   Boric   Acid,   and 
stirring  until  cold 

Made  by  fusing  together  at  a  moderate  heat  500  Gm.  of  Expressed 
Oil  of  Almond,  125  Gm.  of  Spermaceti,  and  120  Gm.  of  White  Wax, 
gradually  adding  190  Gm.  of  Stronger  Rose  Water,  in  which  5  Gm. 
of  Sodium  Borate  has  been  dissolved,  and  stirring  until  a  uniformly 
soft  and  creamy  mixture  is  obtained 

Made  by  incorporating  6  Gm.  of  Ghrysarobin  in  94  Gm.  of  melted  Ben- 
zoinatcd  Lard,  heating  gently  during  twenty  minutes,  and  then 
stirring  until  cold 

Made  by  fusing  50  Gm.  of  Lead  Plaster  with  49  Gm.  of  White  Petrola- 
tum, allowing  the  mass  to  partly  cool,  and  then  adding  1  Gm.  of  Oil  of 
Lavender  and  stirring  until  cold 

Made  by  mixing  500  Gm.  of  Mercury  with  20  Gm.  of  Oleate  of  Mer- 
cury, then  adding,  in  portions,  250  Gm.  of  Benzoinated  Lard,  and 
230  Gm.  of  Prepared  Suet,  previously  melted  together  and  partially 
cooled  and  continuing  the  trituration  until  globules  of  mercury  cease 
to  be  visible  under  a  magnifying  power  of  10  diameters 

Made  by  incorporating  10  Gm.  of  powdered  Ammoniated  Mercury  with 
50  Gm.  of  melted  White  Petrolatum,  adding  40  Gm.  of  melted  Hy- 
drous Wool  Fat,  and  stirring  until  cold 

Made  by  adding  2.25  Gm.  of  Liquefied  Phenol  to  97.75  Gm.  of  melted 
Ointment  and  stirring  the  mixture  until  cold 

Made  by  fusing  at  a  moderate  heat  350  Gm.  of  Lard  and  150  Gm.  of 
Yellow  Wax,  then  adding  500  Gm.  of  Tar,  straining,  and  stirring 
constantly  until  cold 

Made  by  incorporating  200  Gm.  of  powdered  Zinc  Oxide  with  800  Gm. 
of  melted  Benzoinated  Lard,  and  stirring  the  mixture  until  cold 


U.  S.  P.  Ointments  made  by  Incorporation  without  Heat 


Unguentum  Acidi 

Tannici 

Belladonnas 


Gallse 

Hydrargyri  Dilu- 

turn 
Hydrargyri  Oxidi 

Flavi 


Iodi 

Iodoformi 
Stramonii 

Sulphuris 


Made  by  dissolving  20  Gm.  of  Tannic  Acid  in  20  Gm.  of  Glycerin,  and 
incorporating  the  solution  with  00  Gm.  of  Ointment 

Made  by  rubbing  10  Gm.  of  Pilular  Extract  of  Belladonna  Leaves  with 
5  mils  Diluted  Alcohol  until  soft,  then  incorporating  the  mixture 
thoroughly  with  30  Gm.  of  Hydroua  Wool  Fat  and  55  Gm.  of  Ben- 
zoinated Lard 

Made  by  incorporating  20  Gm.  of  powdered  Nutgall  with  80  Gm.  of 
Ointment 

Made  by  uniformly  mixing  600  Gm.  of  Mercurial  Ointment  with  400 
Gm.  of  Petrolatum 

Made  by  triturating  10  Gm.  of  Yellow  Mercuric  Oxide  with  10  Gm.  of 
Water,  and  thoroughly  incorporating  the  mixture  with  40  Gm.  of 
Hydrous  Wool  Fat  and  40  Gm.  of  Petrolatum 

Made  by  triturating  4  Gm.  of  Iodine  and  4  Gm.  of  Potassium  Iodide 
with  12  Gm.  of  Glycerin  until  dissolved,  and  thoroughly  mixing  the 
solution  with  80  Gm.  of  Benzoinated  Lard,  avoiding  the  use  of  metallic 
utensils 

Made  by  thoroughly  incorporating  10  Gm.  of  Iodoform  with  90  Gm.  of 
Lard 

Made  by  rubbing  10  Gm.  of  Pilular  Extract  of  Stramoniur  with  5  mils 
of  Diluted  Alcohol  until  soft,  then  incorporating  the  mixture  thor- 
oughly with  20  Gm.  of  Hydrous  Wool  Fat  and  65  Gm.  of  Benzoinated 
Lard 

Made  by  thoroughly  incorporating  150  Gm.  of  Sublimed  Sulphur  with 
850  Gin.  of  Benzoinated  Lard 


U. 


Unguentum  Hydrar- 
gyri Nitratis 


Unguentum  Camphorse 
Fuscum 

Picis  Compositum 


Resorcinolis  Com- 
oositum 


S.  P.  Ointment  made  by  Chemical  Reaction 

See  page  1808 

N.  F.  Ointments  made  by  Fusion 

Made  by  dissolving  22  Gm.  of  Camphor  in  11  Gm.  of  melted  White  Wax 
and  07  Gm,  of  incited  Lard  and  stirring  the  mixture  until  cold 

Made  by  melting  together  50  Gm.  of  Camphorated  Brown  Plaster 
25  Gm.  of  Olive  Oil  and  25  Gm.  of  Prepared  Suet  and  stirring  until 
cold 

Made  by  melting  25  Gm.  of  Yellow  Wax,  32  Qm.  of  Lard  and  34  Gm.  of 
Cottonseed  Oil  together,  then  adding  2  Qm.  of  Tincture  of  Benzoin, 
withdrawing  the  heat,  adding  4  Gm.  of  Rectified  iHi  of  Tar,  then 
3  Gm.  of  Zinc  Oxide  and  incorporating  the  mixture  so  that  a  smooth 
ointment  results. 

Made  by  melting  10  Gm.  of  Yellow  Wax  and  98  Gm,  of  Wool  Fat  on  a 
water  bath,  incorporating  o  Gm.  of  Zinc  Oxide,  and  0  Qm.  of  Bismuth 
Bubnitrate  with  25  Gm.  of  Petrolatum, adding  it  to  the  melted  mix- 
ture and  then  incorporating  6  Gm.  of  Resoreinol,  dissolved  in  13  Gm 
of  Glycerin,  and  lastly  adding  6  Gm.  of  Rectified  Oil  of  Birch  Tar 
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N.  F.  Ointments  made  by  Incorporation  without  Heat 


Unguentum  Calaminse 

Hydrargyri  Oxidi 
RubriCU.S.P.  VIII) 

Plumbi  Iodidi 

Potassii  Iodidi 
(U.  S.  P.  VIII) 

Sulphuris  Alkalinum 


Sulphuris  Com- 
positum 

Veratrinae 

(U.  S.  P.  VIII) 
Zinci  Stearatia 

(U.  S.  P.  VIII) 


Made  by  uniformly  mixing  17  Gm.  of  Prepared  Calamine  with  83  Gm. 

of  Ointment 
Made  by  triturating   10  Gm.  of  Red   Mercuric  Oxide  with  10  mils    of 

Water,   and  thoroughly  incorporating  the   mixture  with  40  Gm.  of 

Hydrous  Wool  Fat  and  40  Gm.  of  Petrolatum 
Made  by  uniformly  mixing  10  Gm.  of  Lead  Iodide  and  90  Gm.  of  Ben- 

zoinated  Lard 
Made  by  dissolving  10  Gm.  of  Potassium  Iodide  and  1  Gm.  of  Sodium 

Thiosulphate  in  9   Gm.  of  Water  and  mixing  this  with  80  Gm.  of 

Benzoinated  Lard 
Made  by  rubbing  20  Gm.  of  Sublimed  Sulphur  and  10  Gm.  of  Potassium 

Carbonate  with  5  mils  of  Water  until  a  smooth  mixture  results,  then 

gradually  incorporating  65  Gm.  of  Benzoinated  Lard 
Made  by  mixing  30  Gm.  of  Lard,  30  Gm.  of  Soft  Soap  and  15  Gm.  of 

Oil  of  Cade  and  then  adding  15  Gm.  of  Sublimed  Sulphur  and  10  Gm. 

of  Precipitated  Calcium  Carbonate 
Made  by  mixing  4  Gm.  of  Veratrine  with  6  Gm.  of  Expressed  Oil  of 

Almond  and  gradually  adding  90  Gm.  of  Benzoinated  Lard 
Made   by   rubbing  50   Gm.   of   Zinc  Stearate   with   50  Gm.   of   White 

Petrolatum 


Unofficial  Ointments 


Name 


Ingredients 


Preparation 


Unguentum  Acidi 
Salicylici.     Br. 
Aconitinra.     Br. 


Atropine.     Br. 
Cantharidini.  Br. 

Capsici.     Br. 

Cetacei.    Br. 
Chaulmoogra.     Br. 
Cocainm.     Br. 
Conii  Br.  1898 

Creosoti.     Br. 
Eucalypti.     Br. 


Galls  cum  Opio. 

Br. 
Glycerini  Plumbi 
SubacetatisBr.  1898 

Hamamelidis.     Br. 


Hydrargyri  Com- 
positum.     Br. 


Hydrargyri  Iodidi 

Rubri.     Br. 
Hydrargyri  Nitra- 

tis  Dilutum.     Br. 
Hydrargyri  Oleatis. 

Br. 


2    Gm.    Salicylic    Acid;    98    Gm. 

Paraffin  Ointment 
2  Gm.  Aconitine;   16  Gm.  Oleic 

Acid;  82  Gm.  Lard 

2  Gm.  Atropine;  8  Gm.  Oleic 
Acid;  90  Gm.  Lard 

0.1  Gm.  Cantharidin;  10  mils 
Chloroform;  290  Gm.  Benzoin- 
ated Lard 

25  Gm.  Capsicum  Fruit,  bruised; 

10  Gm.  Hard  Paraffin;  75  Gm. 

Soft  Paraffin;  10  Gm.  Prepared 

Lard 
20     Gm.    Spermaceti;     8     Gm. 

White  Beeswax;  72  Gm.  Liquid 

Paraffin 
10  Gm.  Chaulmoogra  Oil;  40  Gm. 

Hard    Paraffin;    50    Gm.    Soft 

Paraffin 
4  Gm.  Cocaine;  16  Gm.  Oleic  Acid 

80  Gm.  Prepared  Lard 

88  mils  Juice  of  Conium;  33  Gm. 
Hydrous  Wool  Fat 


10  Gm.  Creosote;  40  Gm.  Hard 
Paraffin;  50  Gm.  Soft  Paraffin, 
White 

10  Gm.  Oil  of  Eucalyptus;  40 
Gm.  Hard  Paraffin;  50  Gm. 
Soft  Paraffin,  White 

92.5  Gm.  Gall  Ointment-  7.5  Gm. 
Opium,  in  powder 

30  Gm.  Glycerin  of  Lead  Subace- 
tate;  150  Gm.  Paraffin  Oint- 
ment 

10  mils  Liquid  Extract  of  Hama- 
melis;  60  Gm.  Wool  Fat; 
30  Gm.  Soft  Paraffin 

40  Gm.  Mercury  Ointment;  24 
Gm.  Yellow  Beeswax;  24  Gm. 
Olive  Oil;  12  Gm.  Camphor, 
powdered 

4  'Jin.  Mercuric  Iodide;  96  Gm. 
lt<Tizninated  Lard 

20  Gm.  MerOUllo  Nitrnto  Oint- 
ment; B0  Gm.  Soft  Paraffin 

2~>  dm  Mercuric  Oleate;  75  Gm. 
Benzoinated  Lard 


Mix  them 

Dissolve  the  Aconitine  in  the  Oleio 
Acid,  with  the  aid  of  a  gentle  heat, 
and  mix  the  solution  with  the  Lard 

Dissolve  the  Atropine  in  the  Oleic 
Acid,  with  the  aid  of  a  gentle  heat, 
and  mix  the  solution  with  the  Lard 

Dissolve  the  Cantharidin  in  the  Chlo- 
roform; add  the  solution  to  the 
melted  Benzoinated  Lard,  stir  until 
cool 

Digest  on  a  water  bath,  occasionally 
stirring,  strain,  and  cool  without 
stirring 

Melt  together,  stir  until  cold 


Melt  the  Paraffins  together,  add  the 
Chaulmoogra  Oil;  stir  until  cool 

Dissolve  the  Cocaine  in  the  Oleic 
Acid,  with  the  aid  of  u  gentle  heat, 
and  mix  the  solution  with  the  Lard 

Evaporate  the  Juice  of  Conium  to 
one-eighth  its  volume,  at  a  temper- 
ature not  exceeding  60°  C.  (140°  F.), 
and  incorporate  it  with  the  Hydrous 
Wool  Fat 

Melt  the  Hard  and  Soft  Paraffins  to- 
gether, add  the  Cresote,  and  stir 
until  cold 

Melt  the  Hard  and  Soft  Paraffins 
together,  add  the  Oil  of  Eucalyptus, 
and  Btir  until  cold 

Thoroughly  mix 

Mix  them 


Mix  them 


Mix  the  Beeswax,  Olive  Oil,  and  Mer- 
cury Ointment  with  the  aid  of  heat, 
add  the  Camphor,  and  triturate  until 
cold 

Mix  thorn 

Mix   them 
Mix  them 
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Name 


Unguentum      Hydrar- 
gyri    Subchloridi. 
Br. 
Lance  Compositum. 
Br. 

Myrobalani.    Br. 

Myrobalani  cum 
Opio.    Br. 

Paraffini.     Br. 


Plumbi  Subacetatis. 
Br. 


Plumbi  Carbonatis. 
U.  S.  P.  1890 


Resinee.    Br. 


Unguentum  Staphis- 
agriffi.     Br. 


Sulpburis  Iodidi 
Br.  1898 


Zinci  Oleatia.     Br. 


Ingredients 


20  Gm.  Mercuroua  Chloride;  80 
Gm.  Benzoinated  Lard 

40  Gm.  Prepared  Lard;  40  Gm. 
Wool  Fat;  20  Gm.  Paraffin  Oint- 
ment 

20  Gm.  Myrobalans;  SO  Gm. 
Benzoinated  Lard 

92.5  Grn.  Myrobalani  Ointment; 
7.5  Gm.     .Powdered  Opium 

27  Gm.  Hard  Paraffin;  70  Gm. 
Soft  Paraffin;  3  Gm.  White 
Beeswax 

12.5  Gm.  Strong  Solution  Lead 

Subacetate;  25  Gm.  Wool  Fat; 

12.5  Gm.  Hard  Paraffin;  50  Gm. 

Soft  Paraffin 
10  Gm.  Lead  Carbonate;  90  Gm. 

Benzoinated  Lard 

26  Gm.    Resin;   26   Gm.   Yellow 

Beeswax;    26    Gm.    Olive    Oil; 

22  Gm.  Prepared  Lard 
20  Gm.  Staveaacre  Seeda;  10  Gm. 

Yellow      Beeswax;      85      Gm. 

Benzoinated  Lard 


2  Gm.  Sulphur  Iodide;  2  Gm. 
Glycerin;  46  Gm.  Benzoinated 
Lard 

30  Gm.  Zinc  Sulphate;  90  Gm. 
Hard  Soap;  Distilled  Water; 
Soft  Paraffin,  white,  of  each  a 
sufficient  quantity 


Preparation 


Mix  them 


Melt  together;  etir  until  cool 


Mix  by  trituration  until  a  smooth 
mixture  results 

Mix  by  triturating  the  Opium  with 
the  Myrobalan  Ointment  until  a 
smooth  mixture  results 

Melt  them  together  and  atir  con- 
stantly during  the  cooling.  (V\hite 
Soft  Paraffin  may  replace  the  Yellow 
if  deaired) 

Melt  the  Wool  Fat  and  Hard  and  Soft 
Paraffins;  cool,  add  the  Solution  of 
Lead  Subacetate,  and  continue  to 
atir  until  cold 

Incorporate  the  finely  powdered  Lead 
Carbonate  with  the  Benzoinated 
Lard 

Melt  together;  strain;  atir  until  cold 


Digest  the  crushed  Seeda  in  the 
melted  Lard,  on  a  water  bath,  dur- 
ing two  houra,  strain,  add  the  bees- 
wax, heat  until  uniform,  and  atir 
during  cooling 

Triturate  the  Sulphur  Iodide  and 
Glycerin  to  a  amooth  paste,  and  in- 
corporate it  with  the  Benzoinated 
Lard 

Dissolve  the  Zinc  Sulphate  in  60  mils 
of  Distilled  Water;  and  the  Soap  in 
600  mils  of  Distilled  Water.  Mix 
the  solutions;  heat  to  boiling;  allow 
the  melted  Zinc  Oleate  thus  formed 
to  rise  to  the  surface;  cool,  pour  off 
the  aqueous  solution  and  boil  the 
Zinc  Oleate  with  successive  portions 
of  Distilled  Water.  Then  reduce  the 
product  to  a  fine  powder  and  mix 
with  an  equal  weight  of  melted  white 
Soft  Paraffin 


UNGUENTUM.  U.S.     Ointment 
[Ung. — Simple  Ointment] 

Metric  Old  form 

♦White  Wax 200  Gm.  l  oz.  av. 

Benzoinated  Lard 800  Gm,  4  oz.  av. 

To  make 1000  0m.  5  oz.  av. 

Melt  the  white  wax,  add  the  benzoinated  lard,  and  heat  gently  until 
liquefied ;  then  stir  the  mixture  until  it  congeals.  For  use  in  southern 
latitudes  and  during  the  warm  season  in  other  localities,  50  Gm.  [old 
form  109  grains]  of  the  benzoinated  lard  (or  more,  if  necessary)  may 
be  replaced  by  an  equal  quantity  of  white  wax. 

U.  S.  P.  Preparation. — Unguentum  Acidi  Tannici;  Unguentum  Galls;  Ungu- 
entum Phenolis. 

N.  F.  Preparation. — Unguentum  Calamins. 
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UNGUENTUM  ACIDI  BORICI.  U.  S.     Ointment  of  Boric  Acid 
[Ung.  Acid.  Bor.] 

Metric.  Old  form 

•Boric  Acid,  in  fine  powder 100  dm.  44  gr. 

Paraffin 50  Gm.  22  gr. 

White  Petrolatum 850  dm.  372  gr. 

To  make  about 1000  dm.  l  oz.  av. 

Melt  the  paraffin,  add  the  white  petrolatum,  and  heat  gently  until 
liquefied.  Then  gradually  add  the  hot  liquid  to  the  boric  acid,  con- 
tained in  a  warm  mortar,  triturating  thoroughly,  and  stir  the  mixture 
until  it  congeals. 

UNGUENTUM  ACIDI  TANNICI.  U.  S.    Ointment  of  Tannic  Acid 
[Ung.  Acid.  Tann.] 

Metric  Old  form 

♦Tannic  Acid 20  Gm.  88  gr. 

Glycerin 20  Gm.  88  gr. 

Ointment 60  Gm.  262  gr. 


To  make 1 00  Gm.  l  oz.  av. 

Dissolve  the  tannic  acid  in  the  glycerin  with  the  aid  of  a  gentle 
heat,  and  mix  the  solution  thoroughly  with  the  ointment,  avoiding  the 
use  of  iron  utensils. 


UNGUENTUM  AQU/E  ROS/E.  U.  S.     Ointment  of  Rose  Water 
[Ung.  Aq.   Ros.] 

Metric  Old  form 

♦Spermaceti     125  Gm.  2  oz.  av. 

White  Wax 1 20  Gm.  l  oz.  av.  403  gr. 

Expressed  Oil  of  Almond 560  Gm.  8  oz.  av.  420  gr. 

Sodium  Borate,  in  fine  powder 5  Gm.  35  gr. 

Stronger  Rose  Water 1 90  Gm.  3  oz.  av.    17  gr. 

To  make  about 1000  Qm.  16  oz.  av. 

Reduce  the  spermaceti  and  the  white  wax  to  fine  pieces  and  melt 
them  on  a  water  bath,  add  the  expressed  oil  of  almond  and  stir,  con- 
tinuing the  heat  until  the  mixture  is  uniform.  Dissolve  the  sodium 
borate  in  the  stronger  rose  water  warmed  on  a  water  bath  to  the 
temperature  of  the  melted  wax  and  fat,  and  add  the  warm  solution 
gradually  to  the  melted  mixture,  stirring  it  rapidly  and  continuously 
until  it  congeals  and  becomes  of  uniform  consistence. 

Ointment  of  Rose  "Water  must  be  free  from  rancidity.  If  the  Oint- 
ment has  been  chilled,  warm  it  slightly  before  attempting  to  incorpo- 
rate other  ingredients  with  it. 

UNGUENTUM   BELLADONN/E.    U.  S.     Belladonna  Ointment 
[Ung.  Bellad.] 

Metric  Old  form 

♦Pilular  Extract  of  Belladonna  Leaves    10  Gm.  44  gr. 

Diluted  Alcohol 5  mils  \4  fl.  dr. 

Hydrous  Wool  Fat 30  Om.  181  gr. 

Benzoinated  Lard 55  Gm.  241  gr. 


To  make  about 1 00  Qm.  about  1  oz.  av. 
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Triturate  the  extract  with  the  diluted  alcohol  until  a  smooth  mixt- 
ure is  obtained;  with  this  incorporate  the  hydrous  wool  fat;  then 
add  the  benzoinated  lard  and  mix  thoroughly. 


UNGUENTUM  CHRYSAROBINI.  U.  S.     Chrysarobin  Ointment 
[Ung.  Chrysarobin.] 

Met rio  Old  form 

•Chrvsarobin 6  dm.  26  gr. 

Benzoinated  Lard 94  dm.  412  gr. 


To  make 100  dm.  l  oi.  av. 

Triturate  the  chrysarobin  with  the  benzoinated  lard  previously 
melted,  and  heat  the  mixture  on  a  water  bath  for  twenty  minutes, 
with  occasional  stirring;  then  strain  and  stir  until  it  congeals. 


UNGUENTUM  DIACHYLON.  U.  S.     Diachylon  Ointment 
[Ung.  Diachyl.] 

Metric  Old  form 

♦Lead  Plaster   50  dm.  219  gr. 

Oil  of  Lavender 1  dm.  5  min. 

White  Petrolatum   49  dm.  214  gr. 


To  make  about 100  dm.  about  1  oi.  av. 

Melt  together  the  lead  plaster  and  the  white  petrolatum  by  apply- 
ing a  gentle  heat,  strain  the  mixture,  allow  it  to  cool  but  not  congeal, 
add  the  oil  of  lavender,  and  stir  the  Ointment  until  it  is  cold. 


UNGUENTUM  GALL/E.  U.  S.     Nutgall  Ointment 
[Ung.  Gall.] 

Metric  Old  form 

•Nutgall,  in  very  fine  powder 20  dm.  88  gr. 

Ointment 80  dm.  350  gr. 


To  make 100  dm.  l  oi.  av. 

Rub  the  nutgall  with  the  ointment,  gradually  added,  until  they  are 
thoroughly  mixed.    Avoid  the  use  of  metallic  utensils. 


UNGUENTUM  HYDRARGYRI.  U.S.  Mercurial  Ointment 
[Ung.  Hydrarg.] 

Metric  Old  form 

•Mercury 500  dm.  i  ot.  av. 

Oleate  of  Mercury 20  dm  18  gr. 

Prepared  Suet 230  dm.  201  gr. 

Benzoinated  Lard 250  dm.  220  gr. 


To  make 1000  dm  2  oi.  av. 

Triturate  the  oleate  of  mercury  in  a  warm  mortar,  with  the  mer- 
cury added  gradually,  and  when  the  globules  are  completely  divided 
and  distributed,  set  it  aside  for  about  fifteen  minutes.    Melt  the  lard 
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and  suet,  allow  the  mixture  to  partially  cool,  add  about  25  Gm.  [old 
form  22  grains  J  of  it  to  the  mercurial  mixture,  and  continue  the 
trituration  until  globules  of  mercury  are  no  longer  visible  under  a 
lens  magnifying  ten  diameters.  Then  add  the  remainder  of  the  lard 
and  suet  and  mix  thoroughly. 

Assay. — Weigh  10  Gm.  of  Mercurial  Ointment  in  a  tared  diah,  melt  it,  then  remove 
it  from  the  fire  and  add  50  mila  of  warm  purified  petroleum  benzin.  Stir  the  mixture 
well,  allow  the  mercury  to  settle  completely,  and  decant  the  benzin.  Wash  the  residue 
with  successive  portions  of  10  mils  each  of  warm  purified  petroleum  benzin  until  it  is 
entirely  free  from  fatty  matter,  carefully  retaining  all  of  the  separated  Mercury  in  the 
dish,  and  allowing  all  traces  of  the  benzin  to  evaporate.  Add  to  the  residue  10  mila  of 
diluted  hydrochloric  acid,  heat  it  gently  and  stir  with  a  glass  rod  until  the  mercury 
collects  in  a  globule.  Pour  off  the  acid,  warm  the  mercury  with  a  little  distilled  water, 
dry  the  globule  on  bibulous  paper,  and  weigh.  The  separated  mercury  weighs  not  less 
than  4.9  Gm.  nor  more  than  5.1  Gm. 

U.  S.  P.  Preparation. — Unguentam  Hydrargyri  Dilutum. 


UNGUENTUM  HYDRARGYRI  AMMONIATI.  U.  S.     Ointment  of  Ammo- 

niated  Mercury 

[Ung.   Hydrarg.  Amnion. — White  Precipitate  Ointment) 

Metrio  Old  form 

*  Am  mon  iated  Mercury,  in  very  fine  powder 10  Gm.  44  gr. 

White  Petrolatum 50  Gm.  220  gr. 

Hydrous  Wool  Fat 40  Qm.  175  gr. 


Tomake 100  Qm.  1  oi.  ev. 

Rub  the  ammoniated  mercury  with  an  equal  weight  of  the  melted 
white  petrolatum,  then  add  the  remainder  of  the  melted  white  petro- 
latum, mix  thoroughly  with  the  hydrous  wool  fat,  and  stir  the  mixture 
until  it  congeals. 


UNGUENTUM  HYDRARGYRI  DILUTUM.  U.S.     Diluted  Mercurial 

Ointment 

[Ung.  Hydrarg.  Dil. — Blue  Ointment    Hydrargyri  Unguentum  P.I.] 

Metric  Old  form 

•Mercurial  Ointment 600  Qm.  263  gr. 

Petrolatum 400  Qm.  175  gr. 

Tomake 1000  Qm.  1  oi.  av. 

Mix  them  thoroughly.  For  use  in  southern  latitudes  or  during  the 
warm  season  in  other  localities,  50  Gm.  of  the  petrolatum  (or  more, 
if  necessary)  may  be  replaced  by  an  equal  quantity  of  yellow  wax. 

Assay. — Proceed  as  directed  in  the  assay  under  Unguentum  Hydrargyri.  The  sepa- 
rated mercury  weighs  not  less  than  2.9  Gm.  nor  more  than  3.1  Gm. 


UNGUENTUM   HYDRARGYRI  NITRATIS.  U.  S.     Ointment  of  Mercuric 

Nitrate 

[Ung.   Hydrarg.   Nit. — Citrine  Ointment] 

Metrie  Old  form 

•Mercury 7.0  Qm.  30  gr. 

Nitric  Acid         1 7.5  Qm.  65  min. 

Lard,  free  from  water 76.0  Qm.  333  gr. 


To  make  about '       1 00  Qm.  1  os.  av. 


Ointment  of 

Old  form 

44  gr. 

46  nun. 

175  gr. 

175  gr. 

1  oz.  av. 
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Warm  the  lard  in  a  capacious  porcelain  dish  until  it  has  just 
melted,  or  to  about  45°  C.  (113°  F.).  Add  7  Gm.  [old  form  22 
minimsj  of  the  nitric  acid  all  at  once  and  continue  the  heat  until  the 
characteristic  reaction  is  complete.  Hold  an  inverted  glass  funnel 
over  the  dish  to  protect  the  operator  from  any  lard  spurting  from 
the  dish  during  the  reaction.  Withdraw  the  heat  immediately  after 
the  rapid  rise  of  froth  which  accompanies  the  end  reaction  and  cool 
the  treated  lard,  stirring  it  until  it  assumes  a  bright  citrine  color. 
Dissolve  the  mercury  in  the  remainder  of  the  nitric  acid,  warming  it 
if  necessary  to  prevent  crystallizing,  and  mix  the  solution  with  the 
previously  prepared  lard.  All  contact  with  metallic  utensils  or  con- 
tainers must  be  avoided. 


UNGUENTUM  HYDRARGYRI  OXIDI  FLAVI.  U.  S. 
Yellow  Mercuric  Oxide 
[Ung.  Hydrarg.  Oxid.  Flav.] 

Metric 

*Yellow  Mercuric  Oxide,  in  very  fine  powder 10  Qm. 

Water 10  Qm. 

Hydrous  Woo!  Fat 40  Gm. 

Petrolatum 40  Om. 

To  make 100  Om. 

Triturate  the  yellow  mercuric  oxide  with  the  water  until  the  mixt- 
ure is  perfectly  smooth,  then  add  the  hydrous  wool  fat  in  divided 
portions,  and  incorporate  thoroughly  with  the  petrolatum.  All  con- 
tact with  metallic  utensils  or  containers  must  be  avoided. 


UNGUENTUM  IODI.  U.S.     Iodine  Ointment 
[Ung.  Iodi] 

Metric 

♦Iodine 4  Qm. 

Potassium  Iodide    4  Qm. 

Glycerin 12  Qm. 

Benzoinated  Lard 80  Gm. 

To  make 1 00  Gm.  1  or.  av. 

Triturate  the  iodine  and  potassium  iodide  in  a  glass  mortar  with 
the  glycerin  until  dissolved,  then  gradually  incorporate  the  ben- 
zoinated lard  and  mix  thoroughly.  All  contact  with  metallic  utensils 
or  containers  must  be  avoided.  This  Ointment  must  not  be  dispensed 
unless  it  has  been  recently  prepared. 


UNGUENTUM  IODOFORMI.  U.  S      Iodoform  Ointment 
[Ung.  Iodof.] 

Metric  Old  form 

♦Iodoform,  in  very  fine  powder 10  Gm.  44  gr. 

Benzoinated  Lard 90  Qm.  394  gr. 


Old  form 

17H 

gr. 

17^ 

gr. 

53 

gr. 

350 

gr. 

To  make 100  Om.  1  or  av. 

114 
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Triturate  the  iodoform  thoroughly  with  about  twice  its  weight  of 
the  benzoinated  lard,  then  incorporate  the  remainder  of  the  ben- 
zoinated  lard. 


UNGUENTUM  PHENOLIS.  U.  S.     Ointment  of  Phenol 
[Ung.  Phenol. — Ointment  of  Carbolic  Acid] 

Metric  Old  form 

•Liquefied  Phenol 2.25  Qm.  10  gr. 

Ointment 97.75  Qm.  428  gr. 


To  make 1 00  Qm.  l  oz.  av. 

Add  the  liquefied  phenol  to  the  melted  ointment  and  stir  the  mixt- 
ure until  it  begins  to  congeal. 


UNGUENTUM  PICIS  L1QUID/E.  U.  S.     Tar  Ointment 
[Ung.  Pic.  Liq.] 

Metric  Old  form 

*Tar 500  Om.  218  gr. 

Yellow  Wax 1 50  Qm.  66  gr. 

Lard 350  Qm.  153  gr. 

To  make 1000  Qm.  l  oz.  av. 

Melt  the  yellow  wax,  add  the  lard,  and  to  the  melted  mixture  add 
the  tar,  previously  warmed,  and  incorporate  thoroughly;  strain 
through  muslin,  and  stir  the  mixture  until  it  congeals. 


UNGUENTUM  STRAMONII.  U.  S.     Stramonium  Ointment 
[Ung.  Stramon.] 

Metric  Old  form 

•Pilular  Extract  of  Stramonium  10  Qm.  44         gr. 

Diluted  Alcohol 5  mils  y2  fl.  dr. 

Hydrous  Wool  Fat 20  Om.  88          gr. 

Benzoinated  Lard 65  Qm.  285          gr. 


To  make  about 1 00  Qm.  l  oz.  av. 

Triturate  the  extract  with  the  diluted  alcohol  until  a  smooth  mixt- 
ure is  obtained ;  with  this  incorporate  the  hydrous  wool  fat,  then  add 
the  benzoinated  lard,  and  mix  thoroughly. 


UNGUENTUM  SULPHUR1S.  U.  S.     Sulphur  Ointment 
[Ung.   Sulphur.] 

Metric  Old  form 

•Sublimed  Sulphur    1 50  Qm.  66  gr. 

Benzoinated  Lard 850  Om  372  gr. 


To  make 1000  0m.  1  oz.  av. 

Rub  tho  sublimed  sulphur  with  the  benzoinated  lard,  gradually 
added,  until  they  are  thoroughly  mixed. 
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UNGUENTUM  ZINCI  OXIDI.  U.  S.     Ointment  of  Zinc  Oxide 
[Ung.  Zinc.  Ox. — Zinc  Ointment] 

Metric  Old  form 

•Zinc  Oxide,  in  very  fine  powder 200  Om.  88  gr. 

Benzolnated  Lard 800  Qm.  350  gr. 


To  make 1000  Qm.  1  o».  aT. 

Rub  the  zinc  oxide,  which  must  be  free  from  gritty  particles,  with 
about  one-fourth  of  the  melted  benzoinated  lard,  in  a  previously 
warmed  container,  and  with  this  incorporate  the  remainder  of  the 
benzoinated  lard,  previously  melted.  If  necessary,  strain  the  Oint- 
ment while  warm,  and  stir  it  thoroughly  until  it  congeals. 


UNGUENTUM  CALAMIN/E.   N.  F.     Calamine  Ointment 

[Ung.  Calamln. — Unguentum  Zinci  Carbon atis  Crudi       Unguentum  Cala- 
minare        Turner's  Cerate] 

Metrio  Old  form 

Prepared  Calamine 17  Om.  297  gr. 

Ointment 83  Om.  3  o«.  av.  140  gr. 

To  make 1 00  Om.  4  oz.  av. 

Mix   the   prepared   calamine   intimately  with   the   ointment,   by 
trituration,  so  as  to  produce  a  smooth  and  homogeneous  product. 


UNGUENTUM  CAMPHOR/E.   N.  F.     Camphor  Ointment 
[Ung.  Camph.] 

Metrio  Old  form 

Camphor,  in  coarse  powder 22  Om.  385  gr. 

White  Wax 11  Om.  192  gr. 

Lard 67  Qm.  2  01.  av.  297  gr. 


To  make 100  0m.  4  oi.  av. 

Melt  the  white  wax  and  lard  with  a  gentle  heat,  then  dissolve  the 
camphor  in  the  melted  mixture  without  further  heating  and  stir  the 
ointment  until  it  is  cold. 


UNGUENTUM  FUSCUM.   N.  F.     Brown  Ointment 

[Ung.  Fuse. — Unguentum  Matris      Mother's  Salve] 

Metric  Old  form 

Camphorated  Brown  Plaster 50  Om.  2  01  av 

Olive  OH 25  Om.  l  01.  av. 

Prepared  Suet 25  Ora.  1  oi.  av 

To  make 1 00  Om.  4  01  n< 

Melt  together  the  several  ingredients  and  stir  the  ointment  until 
it  is  cold. 
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UNGUENTUM   HYDRARQYRI  OXIDI  RUBRI.  N.  F.     Ointment  of  Red 
Mercuric  Oxide    (U.S.P.  VHI) 

£Ung.  Hydrarg.  Oxid.  Rub.] 

Metric  Old  form 

Red  Mercuric  Oxide,  in  very  fine  powder 10  Qm.  175  gr. 

Water 10  mils  175  min. 

Hydrous  Wool  Fat 40  Qm.  1  oi.  av.  262  gr. 

Petrolatum 40  Qm.  l  oi.  av.  262  gr. 


To  make 100  Qm.  4  oi.  av. 

Triturate  the  red  mercuric  oxide  with  the  water  until  the  mixture 
is  smooth  and  absolutely  free  from  gritty  particles,  then  add  the 
hydrous  wool  fat  in  divided  portions,  and  incorporate  thoroughly 
with  the  petrolatum.  Contact  with  metallic  utensils  should  be 
avoided. 


UNGUENTUM  PICIS  COMPOSITUM.  N.  F.     Compound  Tar  Ointment 

[Ung.  Pic.  Co.] 

Metrio  Old  form 

Rectified  Oil  of  Tar 4  Qm.  70  gr. 

Tincture  of  Benzoin 2  Qm.  35  gr. 

Zinc  Oxide 3  Qm.  52  gr. 

Yellow  Wax 25  Qm.  1  o«.  av 

Lard 32  Qm.  1  ox.  av.  122  gr. 

Cottonseed  Oil 34  Qm.  1  oa.  av.  158  gr. 

To  make 1 00  Qm.  4  oi.  av. 

Melt  the  yellow  wax  and  lard  with  the  cottonseed  oil  at  a  gentle 
heat,  and  add  the  tincture  of  benzoin.  Then  withdraw  the  heat,  add 
the  rectified  oil  of  tar,  and  finally  the  zinc  oxide,  and  incorporate  the 
latter  thoroughly,  so  that,  on  cooling,  a  smooth,  homogeneous  oint- 
ment results. 


UNGUENTUM  PLUMBI  IODIDI.  N.  F.     Ointment  of  Lead  Iodide 
[Ung.  Plumb.  Iod.] 

Metric  Old  form 

Lead  Iodide,  in  very  fine  powder 10  Qm.  175  gr. 

Benzoinated  Lard 90  Qm.  3  oi.  av.  262  gr. 

To  make 1 00  Qm.  4  oi.  av. 

Rub  the  lead  iodide  with  the  benzoinated  lard  gradually  added, 
until  they  are  thoroughly  mixed. 


UNGUENTUM  POTASSH  IODIDI.  N.  F.       Ointment  of  Potassium  Iodide 

(Replacing  U.  S    P.  VIII) 

[Ung.  Pot.  Iod.] 

Metrio  Old  form 

Potassium  Iodide 10  Om.  1 75  gr. 

Sodium  Thiosulphate 1  Qm.  17  Vt. 

Water 9  0m.  157  gr! 

Benzoinated  Lard 80  Qm.  3  oa.  av.    87  gr. 

To  make 100  Qm.  4  oi.  av. 
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Dissolve  the  potassium  iodide  and  sodium  thiosulphate  in  the  water, 
then  add  the  benzoinated  lard  and  incorporate  thoroughly.  This 
ointment  should  not  be  dispensed  unless  it  has  been  freshly  prepared. 


UNGUENTUM  RESORCINOLIS  COMPOSITUM.   N.  F.     Compound  Resor- 

cinol  Ointment 
[Ung.  Resorcin.  Co. — Unguentum  Resokcini  Compositum,  N.  F.  Ill] 

Metric  Old  form 

Resorcinol 6  dm.  105  gr. 

Zinc  Oxide 6  Om.  105  gr. 

Bismuth  Subnitrate 6  Om.  105  gr. 

Rectified  Oil  of  Birch  Tar 6  Gm.  105  gr. 

Yellow  Wax 10  Om.  175  gr. 

Petrolatum 25  Gm.  l  ox.  av. 

Wool    Fat 28  Qm.  1  ox.  av.    52  gr. 

Glycerin 13  Gm.  227  gr. 

T  o  make 1 00  Gm.  4  ox.  av. 

Melt  the  yellow  wax  and  wool  fat  in  a  dish  on  a  water  bath.  Rub 
the  zinc  oxide  and  bismuth  subnitrate  with  the  petrolatum  until 
smooth  and  add  it  to  the  melted  mixture.  Dissolve  the  resorcinol 
in  the  glycerin,  incorporate  the  solution  with  the  warm  mixture  just 
prepared,  then  add  the  oil  and  stir  the  ointment  until  it  is  cold. 


UNGUENTUM  SULPHURIS  ALKALINUM.   N.  F.     Alkaline  Sulphur 

Ointment 
[Ung.  Sulphur.  Alk.] 

Metric  Old  form 

Sublimed  Sulphur 20  Gm.  350  gr. 

Potassium  Carbonate 10  Gm.  175  gr. 

Water 5  mils  87  gr. 

Benzoinated  Lard 65  Qm.  2  ox.  av.  262  gr. 


To  make 1 00  Gm.  4  ox.  av. 

Rub  the  sulphur  with  the  potassium  carbonate  and  the  water,  until 
a  smooth,  homogeneous  mixture  results,  then  gradually  add  the  ben- 
zoinated lard,  and  mix  thoroughly. 


UNGUENTUM   SULPHURIS   COMPOSITUM.   N.  F      Compound    Sulphur 

Ointment 

[Ung.  Sulphur.  Co. — Wilkinson's  Ointment     Hebra's  Itch  Ointment] 

Metric  Old  form 

Precipitated  Calcium  Carbonate 10  Gm.  175  gr 

Sublimed  Sulphur 15  Gm.  262  gr 

OH  of  Cade 15  Om.  262  gr 

Soft  Soap 30  Gm.  l  ox.  av     s7  p 

Lard 30  Qm.  i  0x.  av.    s7  Kr 


To  make 100  Gm.  4  ox.  av. 

Mix  the  lard  with  the  soft  soap  and  oil  of  cade,  then  gradually  in- 
corporate the  sublimed  sulphur  and  precipitated  calcium  carbonate 
and  rub  the  ointment  until  it  is  smooth. 
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UNGUENTUM  VERATRIN/E.  N.  F.    Veratrine  Ointment 

(U.  S.  P.  VIII) 

[Ung.  Veratrin.] 

Metric  Old  form 

Veratrine 4  dm.  70  gr. 

Expressed  Oil  of  Almond 6  Qm.  105  gr. 

Benzoinated  Lard 90  Qm.  3  oz.  av.  262  gr. 

To  make 1 00  Qm.  4  oz.  av. 

Rub  the  veratrine  with  the  expressed  oil  of  almond,  then  gradually 
add  the  benzoinated  lard,  and  mix  thoroughly. 


UNGUENTUM  ZINCI  STEARATIS.   N.  F.     Ointment  of  Zinc  Stearate 

(U.  S.  P.  VIII) 
[Ung.  Zinc.  Stear.] 

Metrio  Old  form 

Zinc  Stearate,  in  fine  powder 50  Qm.  2  oz.  av. 

White  Petrolatum 50  Qm.  2  oz.  av. 

To  make 1 00  Qm.  4  oz.  av. 


Rub  the  zinc  stearate  with  the  white  petrolatum  until  a  smooth 
ointment  is  produced. 


Fig.  785 


Fig 


SAPa 

KALlN. 


Preserving  and  Dispensing  Cerates    and    Ointments. — As  has 

been  already  stated,  fatty  substances  may  be  preserved  from  rancidity 
by  digesting  them  with  balsamic 
resins,  poplar  buds,  styrax,  etc.  To 
preserve  them  during  hot  weather, 
they  require  in  addition  a  cool  tem- 
perature and  freedom  from  expos- 
ure to  the  air  (see  page  1438). 
When  a  fresh  lot  of  ointment  is 
made  to  replenish  a  stock  jar,  the 
jar  should  be  thoroughly  cleaned, 
and  the  old  ointment  remaining 
thrown  away,  unless  it  is  certain 
that  the  latter  is  entirely  free  from 
rancidity,  as  otherwise  it  would 
soon  cause  the  new  ointment  to  be- 
come rancid.  Amber  glass,  stone- 
ware or  porcelain  jars  are  the  best  receptacles  for 
ointments.  Queen 's-ware  or  china  jars  soon  permit 
the  fatty  substance  to  penetrate  through  the  minute  fissures  which  are 
always  present.  Fig.  785  shows  a  German  porcelain  jar,  which  is  just 
as  useful  for  preserving  ointments  as  it  is  for  holding  a  penetrating 
substance  like  green  soap.  Fig.  786  illustrates  an  amber  glass  stock 
ointment  jar  made  by  the  Whitall  Tatum  Company.  The  letters  for 
the  label  are  blown  in  the  glass,  and  then  ground  off,  so  that  the  label 
is  indestructible.  The  only  difficulty  is  that  the  label  requires  a 
Rtronp  lifrht  to  enable  it  to  be  seen  clearly.  For  dispensing  ointments 
the  opal  glass  pot  is  very  useful.     The  best  shapes  are  shown  in 


Porcelain  '.ir 


Ointment  jar  (ambor 
glass) 
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Figs.  787  and  787a.  The  bottom  is  rounded,  so  that  the  patient  can 
easily  reach  all  the  ointment  with  the  finger,  and  the  top  is  metallic, 
with  a  screw  cap.  There  is  room  for  the  label  on  the  glass.  The  pot 
shown  in  Fig.  788  is  not  recommended.    The  bottom  forms  an  angle 

Fig.  789 


Fio.  787a 


Fig.  787 


Fio.  788 


Ointment  put 


Ointment  pot 


Sterling  ointment 
pot 


with  the  sides  which  collects  the  ointment,  the  shoulder  also  catches 
a  portion,  while  the  wooden  top  is  very  apt  to  shrink,  so  that  there 
is  difficulty  in  getting  it  off  without  breaking  it.  Fig.  789  shows 
Fox,  Fultz  &  Co.  's  Sterling  ointment  pot.  It  is  fitted  with  a  metallic 
screw  cap ;  the  round  label  has  a  transparent  celluloid  disk  above 
it  and  a  heavy  waxed  disk  below  it,  the  whole  making  a  grease- 


Fiq.  790a 


Fig.  790b 


German  ointment  pot 


Upreaait  pot 


-it  put 


proof  top  to  the  pot.  The  glass  box  shown  in  Fig.  790  lias  a 
wooden  top  with  a  lithographed  label.  These  are  certainly  the  hand- 
somest ointment  boxes  and  the  most  expensive.  The  litis  will  often 
contract,  however,  and  give  trouble  in  getting  them  on  and  off. 
Of  the  very  cheap  boxes,  those  turned  from  wood  are  totally  unfit 
for  dispensing  ointments.  The  ointment  quickly  penetrates  through 
the  grain  of  the  wooden  bottom,  and  the  greasy  abomination  is  ex- 
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ceedingly  unwelcome  to  most  housekeepers.  A  chip  wood  box  covered 
with  pasteboard  is  preferable,  because  it  offers  more  resistance  to 
the  passage  of  the  fatty  substance.  The  impervious  walnut  boxes, 
made  by  gluing  several  veneers  of  hard  wood  together,  are  still  better. 
Figs.  790a  and  "906  illustrate  the  "Upressit"  ointment  pot  which 
may  be  readily  opened  or  closed  by  pressing  the  centre  or  outer  edge 
of  the  lid  respectively.  It  is  made  by  the  United  States  Metal  Cap 
and  Seal  Company  of  New  York. 

Collapsible  Tubes. — A  marked  improvement  in  the  method  for 
the  dispensing  of  ointments  is  now  in  general  use.  The  method  in 
use  for  many  years  has  been  to  introduce  the  ointment  to  a  pot  or 
jar  having  a  slip  or  screw  lid.  An  ointment  in  such  a  container  is 
frequently  exposed  to  dust  and  is  almost  invariably  removed  from 
the  jar,  as  used,  by  means  of  the  finger.  Both  of  these  conditions  are 
undesirable  and  unsanitary.  In  addition,  the  jar  method  of  dis- 
pensing constantly  exposes  the  ointment,  over  an  extended  surface, 
to  the  action  of  the  air  and  frequently  to  the  action  of  light,  and  this 
greatly  hastens  rancidity  in  the  fatty  vehicles  used  if  these  are  of 
animal  or  vegetable  origin. 

The  new  plan,  i.e.,  dispensing  ointments  in  pure  tin,  collapsible 
tubes,  avoids  all  of  the  serious  defects  of  the  jar  method  and  at  the 
same  time  costs  no  more  and  is  just  as  easily  handled.  Emphasis 
should  be  placed  upon  the  use  of  pure  tin  tubes,  as  those  made  from 
composition  metal  are  more  readily  attacked  by  certain  ingredients 
which  may  enter  ointments. 

For  eye  ointments,  special  tubes,  with  nozzle-like  outlets,  are  ob- 
tainable which  facilitate  the  application  of  the  ointment. 

In  closing  a  tube,  care  must  be  taken  to  see  that  it  is  not  filled  too 
full ;  it  should  be  folded  over  at  least  twice.  The  capacity  of  each 
size  of  tube  can  be  readily  ascertained  by  a  trial  with  petrolatum 
and  this  information  may  then  become  a  permanent  record  for  the 
prescription  department. 

Special  plyers  for  closing  tubes  are  obtainable  at  small  cost ;  a 
check  cancelling  machine  of  the  type  which  causes  numerous  small 
cuts  in  the  check  when  stamped  over  the  written  numerals  has  been 
recommended  for  closing  and  is  very  satisfactory,  but  the  back  of  a 
heavy  table  knife  is  quite  as  effective  as  the  more  expensive  devices. 
In  using  a  knife  or  stiff  spatula,  hold  the  filled  tube  in  the  left  hand 
on  a  counter  with  the  open  end  to  the  right,  run  the  knife  lightly 
along  the  tube  to  slightly  flatten  it,  when  near  the  end  increase  the 
pressure  and,  when  within  a  quarter  of  an  inch  from  the  opening, 
hold  the  knife  firmly  and  raise  the  tube,  laying  it  over  upon  itself. 
Repeat  this  a  second  time  and  the  tube  is  closed. 

If  a  stiff  ointment  or  other  heavy  substance  is  to  be  used  in  tubes, 
a  hard  metal  clip  should  be  clamped  over  the  fold  to  prevent  the  con- 
tents being  forced  from  the  folded  end  when  pressure  is  applied  to 
the  tube.  The  attachment  of  a  clip,  however,  requires  a  special 
machine  which  is  more  expensive  than  the  retailer  will  care  to  buy 
for  prescription  work  alone.  Fortunately,  the  consistence  of  most 
ointments  is  such  thai  the  dip  is  not  needed,  but  it  would  be  well  to 
attach  a  sticker  cautioning  the  patient  to  always  press  the  tube  from 
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the  folded  end.  For  tooth  pastes  which  are  heavy  and  stiff  in  con- 
sistence, the  clip  is  quite  important  if  the  container  is  to  give  satis- 
faction. 

In  filling  the  tubes  with  a  soft  ointment  in  prescription  work,  a 
method  which  has  given  much  satisfaction  because  of  its  clean- 
liness, rapidity,  and  simplicity  is  as  follows:  Place  the  finished  oint- 
ment in  the  center  of  a  piece  of  manila  or  other  strong  paper  of  suf- 
ficient size  (for  an  ounce  of  ointment  use  a  sheet  about  8  by  10 
inches),  fold  it  over  so  that  the  edges  meet,  with  the  ointment  inside, 
place  a  pencil  on  the  top  fold  on  a  counter,  and,  holding  the  under 
sheet,  slowly  roll  the  pencil  toward  the  ointment.  This  causes  it  to 
form  into  a  cylinder,  and,  when  this  is  of  a  less  diameter  than  the 
tube,  roll  this  cylinder  over  on  the  remainder  of  the  paper  so  as  to 
form  a  paper  tube  with  the  ointment  inside.    Now  slip  this  into  the 


Fig.  791 


Fig.  792 


Collapsible  tubes 


Alper's  ointment  filler 


collapsible  tube  and  start  to  fold  over  the  protruding  end  of  the 
paper  tube.  When  the  ointment  has  thus  been  forced  completely  into 
the  metal  tube,  firmly  grasp  the  metal  end  just  below  the  paper  and 
slowly  withdraw  the  sheet,  pulling  with  the  other  hand.  This  leaves 
the  ointment  inside  and  the  tube  is  ready  to  close  permanently.  It 
has  also  been  suggested  that  the  paper  be  cut  off  and  left  inside  the 
tube,  but  its  withdrawal  seems  preferable. 

One  difficulty  always  experienced  is  in  the  labeling  of  the  tubes. 
If  the  label  is  to  be  attached,  the  tube  may  be  dipped  in  compound 
tincture  of  benzoin  or  in  a  regular  lacquer  and  afterwards  allowed  to 
dry.  This  will  facilitate  labeling  and  it  is  always  desirable,  if  labels 
are  applied,  to  use  them  in  strip  form  so  as  to  completely  encircle 
the  tube  and  prevent  their  coming  off.  Solution  of  sodium  silicate 
has  also  been  used  on  the  tube  and  will  cause  the  labels  to  stick.  A.1 
best,  however,  labels  are  not  very  satisfactory,  as  the  tube  is  likely 
to  be  completely  rolled  upon  itself  as  tbe  last  of  the  ointment  is  used 
and  the  label  soiled  or  destroyed,  so  that  some  pharmacists  are  osing 
a  pasteboard  box  to  hold  the  lube  and  carry  the  label,  while  the  tube 
itself  is  stamped  in  the  tin  with  the  prescription  number,  usinu  a 
numbering  machine.  This  will  permit  the  identification  of  the  pre- 
scription and  its  renewal,  even  if  the  box  is  lost. 
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Fig.  792  shows  Alper's  ointment  filler.  It  consists  of  a  tin  kettle 
surrounded  by  a  water  bath,  in  such  a  way  that  the  liquid  ointment 
can  easily  be  drawn  through  the  stopcock.  Small  boxes,  bottles,  or 
collapsible  tubes  can  quickly  and  easily  be  filled  with  petrolatum, 
ointment,  or  similar  preparations,  without  the  inconvenience  of  han- 
dling them  in  spoons  or  ladles. 

Finishing  Ointment. — Some  skill  is  required  to  fill  a  box  with 
ointment  neatly  and  deftly  by  using  a  spatula  without  soiling  the  ex- 
terior of  the  box.    The  surface  is  generally  scraped  with  the  edge  of 


Fig.  793 


Fig.  794 


Ointment  finisher 

the  spatula  to  give  it  a 
smooth  finish,  and  then  is 
sometimes  held  near  a  hot 
surface,  like  a  stove  plate,  or  Finishing  ointment  ^ 

played  upon  for  a  moment  by  the  Bunsen  flame,  to  give  it  a  gloss. 
Occasionally  it  will  be  found  that  some  nervous  patients  desire  to  be 
assured  that  an  ointment  or  cerate  has  not  been  tampered  with  by  a 
servant,  and  it  may  be  desirable  for  other  reasons  to  finish  the  surface 
of  an  ointment  with  a  distinctive  design.  This  may  be  done  by  cutting 
a  piece  of  tin  into  a  shape  similar  to  that  shown  in  Fig.  793.  By  plac- 
ing one  of  the  teeth  on  the  edge  of  the  pot  (see  Fig.  794) ,  and  slowly 
rotating  it,  with  alternate  pauses,  a  very  neat  finish  may  be  given  to 
the  surface.  The  finisher  (see  Fig.  793)  shows  four  sides,  and  is  of 
course  capable  of  making  four  patterns. 

Inunctions 

The  N.  F.  has  introduced  two  preparations,  under  this  class  name 
which  are  really  ointments.  They  are  intended  for  local  application 
and  quick  absorption. 

INUNCTUM   MENTHOLIS.  N.  F.      Menthol  Inunction 
[Inunct.  Menthol.] 

Metric  Olil  form 

Menthol *  Sm  ST  *r 

Hydrous  Wool  Fat °5  Qm.  3  oz.  nv.  350  pr. 

To  make 100  0m.  4  oz.  av. 

Rub  the  menthol  with  a  portion  of  the  hydrous  wool  fat  until  a 
perfectly  smooth  mixture  is  obtained,  then  thoroughly  incorporate 
the  remainder  of  the  hydrous  wool  fat. 

Menthol  inunction  should  be  kept  in  collapsible  metal  tubes,  well 
sealed,  or  in  small.  ti«_'htly-stoppered,  wide-mouthed  bottles. 
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INUNCTUM  MENTHOLIS  COMPOSITUM.  N.  F.     Compound  Menthol 

Inunction 
[Inunct.  Menthol.  Co.] 

Metric  Old  form 

Menthol 5  dm.  87  gr. 

Methyl  Salicylate 10  Qm.  175  gr. 

Hydrous  Wool  Fat  85  Gm.  3  oz.  av.  175  gr. 


To  make 1 00  Qm.  4  oz.  av. 

Dissolve  the  menthol  in  the  methyl  salicylate  and  thoroughly  in- 
corporate the  mixture  in  the  hydrous  wool  fat. 

Compound  Menthol  Inunction  should  be  kept  in  collapsible  metal 
tubes,  well  sealed,  or  in  small,  tightly-stoppered,  wide-mouthed 
bottles. 

GLYCEROGELATINA 
Glycerogelatins 

Glycerogelatins  are  soft  masses,  melting  at  the  body  temperature, 
composed  of  gelatin,  glycerin,  water,  and  a  medicament  suitable  for 
application  in  dermatological  practice,  such  as  salicylic  acid,  iodo- 
form, resorcinol,  chrysarobin,  etc.,  either  by  themselves,  or  with  the 
addition  of  zinc  oxide.  They  are  prepared  with  Glycerinated  Gela- 
tin (U.  S.  P.)  as  the  vehicle.  The  formulas  which  follow  serve  as 
types  of  Glycerogelatins  modified  to  produce  masses  of  different 
consistence  and  melting  points. 

GLYCEROGELATINUM   ACIDI   SALICYLICI.  N.  F.      Salicylic  Acid 

Glycerogelatin 
[Glycerogel.  Acid.  Salicyl.] 

Metric  Old  form 

Glycerinated  Gelatin 20  Gm.  350  gr. 

Glycerin 35  Gm.  1  oz.  av.  175  gr. 

Distilled  Water 35  mils  l  fl.  oz.    175  min. 

Salicylic  Acid,  in  very  fine  powder 10  Gm.  175  gr. 

To  make 100  Qm.  4  oz.  av. 

Mix  the  salicylic  acid  thoroughly  with  the  glycerin,  add  the  dis- 
tilled water,  and  incorporate  this  mixture  with  the  glycerinated  gela- 
tin previously  melted  on  a  water  bath.  Continue  the  heat,  with  stir- 
ring, until  a  homogeneous  mixture  is  obtained,  then  pour  it  into 
chilled  moulds  and  allow  it  to  congeal. 

GLYCEROGELATINUM     IODOFORMI.   N.  F.       Iodoform     Glycerogelatin 

[Glycerogel.  Iodof.] 

Metric  Old  form 

Glycerinated  Gelatin 10  Om.  175  gr. 

Glycerin 1 5  Gm  881  cr 

Distilled  Water 65  mil  2  fl.  oi.    MS  min. 

Iodoform,  in  very  fino  powder 10  Gm.  17.".  nr. 

To  make 1 00  Gm.  4  o»  av. 

Mix  the  iodoform  thoroughly  with  the  glycerin,  add  the  distilled 
water  and  incorporate  this  mixture  with  the  glycerinated  gelatin, 
previously  melted  on  a  water  bath.  Continue  the  heat,  with  stirrimr. 
until  a  homogeneous  mixture  is  obtained,  then  pour  it  into  chilled 
moulds  and  allow  it  to  congeal. 


1820  SOLID  EXTEMPORANEOUS  PREPARATIONS 

GLYCEROGELATINUM  ZINCI  DURUM.   N.  F.     Firm  Zinc  Glycerogelatin 
[Glycerogel.  Zinc.  Dur.] 

Metric  Old  form 

Glycerinated  Gelatin    30  Gm.  l  oz.  av.    87  gr. 

Glycerin 25  Gm.  l  oz.  av. 

Distilled  Water 35  mils  l  fl.  oz.    175  min. 

Zinc  Oxide,  in  fine  powder 10  Gm.  175  gr. 


To  make 100  Gm.  4  oz.  av. 

Mix  the  zinc  oxide  thoroughly  with  the  glycerin,  add  the  water 
and  incorporate  this  mixture  with  the  glycerinated  gelatin,  pre- 
viously melted  on  a  water  bath.  Continue  the  heat,  with  stirring, 
until  a  homogeneous  mixture  is  obtained,  then  pour  it  into  chilled 
moulds  and  allow  it  to  congeal. 


GLYCEROGELATINUM  ZINCI  MOLLE.  N.  F.     Soft  Zinc  Glycerogelatin 
[Glycerogel.  Zinc.   Mol.] 

Metric  Old  form 

Glycerinated  Gelatin 20  Gm.  350  gr. 

Glycerin 35  Gm.  1  oz.  av.  175  gr. 

Distilled  Water 35  mils  l  fl.  oz.  175  min. 

Zinc  Oxide,  in  fine  powder    10  Gm.  175  gr. 


To  make 1 00  Gm.  4  oz.  av. 

Mix  the  zinc  oxide  thoroughly  with  the  glycerin,  add  the  water  and 
incorporate  this  mixture  with  the  glycerinated  gelatin,  previously 
melted  on  a  water  bath.  Continue  the  heat,  with  stirring,  until  a 
homogeneous  mixture  is  obtained,  then  pour  it  into  chilled  moulds 
and  allow  it  to  congeal. 


PAST/E  DERMATOLOGIC/E 
Dermatologic  Pastes 

Dermatologic  Pastes  are  medicaments  for  external  use,  employed 
in  the  practice  of  dermatologists.  They  are  ointment-like  mixtures 
of  starch,  dextrin,  zinc  oxide,  sulphur,  calcium  carbonate  or  other 
medicinal  substances  made  into  a  paste  with  glycerin,  soft  soap,  pet- 
rolatum, lard,  or  other  fats  medicated  with  antiseptic  or  astringent 
agents.     The  formulas  which  follow  serve  as  examples. 


PASTA  BETANAPHTHOLIS.   N.  F.     Betanaphthol  Paste 

[Past.  Betanaphthol. — Pasta   Naphthoic,   Lassab,   N.   F.    Ill       Lassar's 

Naphthol  Paste] 

Metrio  Old  form 

Betanaphthol.  in  very  fmr>  powder 10  Gm.  175  gr. 

Precipitated  Sulphur 50  am.  2  oz.  av. 

Petrolatum 20  Gm.  350  gr. 

Soft  Soap 20  Gm.  350  gr. 

To  make 1 00  Gm.  4  oz.  av. 

Triturate  the  betanaphthol  and  sulphur  with  the  petrolatum  and 
then  incorporate  the  soft  soap  with  the  mixture. 
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PASTA  DEXTRINATA.  N.  F.     Dextrinated  Paste 
[Past.  Dextrin.] 

Metric  Old  form 

White  Dextrin 33  dm  l  oi.  av.  140  gr. 

Olycerin 33  Om.  l  oi.  av.  140  gr. 

Water,  a  sufficient  quantity, 

To  make 100  dm.  4  oi.  av. 

Dissolve  the  dextrin  in  the  glycerin  and  33  mils  [old  form  1  fluid- 
ounce  27  minims]  of  water,  in  a  tared  dish  with  the  aid  of  heat, 
and  add  sufficient  water  to  make  the  product  weigh  100  Gm.  [old 
form  4  ounces  av.] 

PASTA  RESORCINOLIS  FORTIS.   N.  F.     Strong  Resorcinol  Paste 
[Past.   Resorcin.  Fort. — Lassar's  Stronger  Resorcinol  Paste] 

Metric  Old  form 

Resorcinol 20  Om.  350  gr. 

Zinc  Oxide 20  Om.  350  gr. 

Starch 20  Om.  350  gr. 

Light  Liquid  Petrolatum 40  dm.  l  oi.  av.  262  gr 

To  make 100  Om.  4  ox.  av. 

Thoroughly  triturate  the  zinc  oxide  with  sufficient  of  the  liquid 
petrolatum  to  make  a  thin,  smooth  paste.  Reduce  the  resorcinol  to 
a  very  fine  powder,  mix  it  with  the  starch,  add  the  mixture  to  the 
zinc  oxide  paste  and  triturate  until  a  uniformly  smooth  product  is 
obtained.  Then  gradually  incorporate  the  remainder  of  the  liquid 
petrolatum. 

PASTA  RESORCINOLIS  MITIS.   N.  F.     Mild  Resorcinol  Paste 
[Past.  Resorcin.  Mit. — Lassar's   Mild    Resorcinol  Paste    Pasta  Resor- 
cini,  Lassar,  N.  F.  III.] 

Metric  Old  form 

Resorcinol 10  Om.  175  gr. 

Zinc  Oxide 25  Om.  1  oz.  av. 

Starch  25  Om.  1  0i.  av. 

Light  Liquid  Petrolatum 40  Om.  1  ox.  av  262  gr. 

To  make 100  Om.  4  01.  av. 

Thoroughly  triturate  the  zinc  oxide  with  sufficient  of  the  liquid 
petrolatum  to  make  a  thin  smooth  paste.  Reduce  the  resorcinol  to  a 
very  fine  powder,  mix  it  with  the  starch,  add  the  mixture  to  the  zinc 
oxide  paste  and  triturate  until  a  uniformly  smooth  product  is  ob- 
tained. Then  gradually  incorporate  the  remainder  of  the  liquid 
petrolatum. 

PASTA  ZINCI.   N.  F.     Zinc  Paste 

[Past.  Zinc. — Lassar's  Zinc  Paste       Pasta  Zinci  Lassar,  N.  F.  III.] 

Metric  Old  form 

Salicylic  Acid,  in  fine  powder 2  Om.  35  g. 

Zinc  Oxide 24  0m.  420  Rr 

Starch 24  Om.  420  gr 

Petrolatum 50  Om.  2  oi  av 

To  make 100  Om.  4  01   nv 

Thoroughly  triturate  the  zinc  oxide  with  a  portion  of  the  petrola- 
tum, then  add  the  salicylic  acid,  starch,  and  the  remaining  petrolatum 
and  rub  them  until  a  perfectly  smooth  mixture  is  obtained. 


1822  SOLID  EXTEMPORANEOUS  PREPARATIONS 

PASTA  ZINCI  MOLLIS.  N.  F.     Soft  Zinc  Paste 
[Past.    Zinc.    Moll. — Unna's  Soft  Zinc  Paste   Pasta   Zinci   Mollis,  Unna, 

N.  F.  III.] 


Zinc  Oxide 

Precipitated  Calcium  Carbonate 

Linseed  Oil 

Solution  of  Calcium  Hydroxide. . 


Metric 

Old  form 

25  Ora. 

1  oz.  av. 

25  Om. 

1  oz.  av. 

25  Om. 

1  oz.  av. 

25  Om. 

1  oz.  av. 

To  make 100  Om.  4  o*.  av. 

Thoroughly  triturate  the  zinc  oxide  and  the  precipitated  calcium 
carbonate  with  the  linseed  oil,  gradually  added,  so  as  to  form  a  per- 
fectly smooth  mixture,  and  then  incorporate  the  solution  of  calcium 
hydroxide. 

PASTA  ZINCI  SULPHURATA.  N.  F.     Sulphurated  Zinc  Paste 
[Past.  Zinc.  Sulphur. — Unna's  Sulphurated  Zinc  Paste    Pasta  Zinci, 

SULPHURATA,  UNNA,   N.  F.  III.] 

Metric  Old  form 

Zinc  Oxide 15  Om.  262  gr. 

Precipitated  Sulphur 10  Om.  175  gr. 

Purified  Siliceous  Earth 5  Om.  87  gr. 

Benzoinated  Lard 70  Om.  2  o«.  av.  350  gr 


To  make 100  Om.  4  oz.  av. 

Mix  the  powders  and  triturate  them  with  about  an  equal  weight  of 
benzoinated  lard  until  a  smooth  mixture  is  obtained.  Then  incor- 
porate the  remainder  of  the  benzoinated  lard. 

Cataplasmse     Poultices 

Only  one  poultice  is  official.  They  are  usually  used  in  domestic 
practice  and  made  in  the  home.  The  materials  for  spice  poultice 
are  recognized  in  the  N.  F.  under  the  title  Pulvis  Aromaticus  Rubi- 
faciens  (see  page  1706). 

CATAPLASMA  KAOLINI.  N.  F.     Cataplasm  of  Kaolin 

(U.S.  P.  VIII) 

[Catapl.   Kaolin.] 

Metrio  Old  form 

Kaolin,  recently  dried  at  110°C.  (230  °F.)  and  cooled, 

and  in  very  fine  powder 565.0  Om.  9  oi.  av.    17  gr 

Boric  Acid,  in  very  fine  powder 45.0  Om.  315  gr 

Thymol 0.5  Om.  3H  p 

Methyl  Salicylate 2.0  Om.  14  gr 

Oil  of  Peppermint 0.5  Om.  3^  gr 

Olycerln,  recently  heated  to  100°  C.  (212  °F.) 387.0  Om.  6  o«.  av.    84  gr 

To  make  about 1000  Om.  16  oi.  av. 

Mix  the  kaolin  with  the  boric  acid,  and  then  thoroughly  incorpo- 
rate the  warm  glycerin.  Finally  add  the  thymol,  dissolved  in  the 
methyl  salicylate  and  oil  of  peppermint,  and  make  into  a  homo- 
geneous mass.    Preserve  it  in  air-tight  containers. 

Llses. — The  large  demand  for  an  external  application  containing 
glycerin  led  to  the  introduction  of  this  cataplasm  in  the  U.  S.  P. 
VIII,  but  it  has  now  been  transferred  to  the  NT.  F. ;  it  is  used  to  allay 
inflammation  in  the  treatment  of  pneumonia,  boils,  carbuncles,  etc., 
and  in  dermatologies]  practice.  Tare  should  be  taken  to  thoroughly 
dry  both  the  kaolin  and  the  glycerin  for  this  preparation,  as  its  value 
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largely  depends  upon  its  ability  to  absorb  moisture,  and  this  is 
greatly  increased  when  all  ingredients  are  anhydrous.  The  heating 
also  sterilizes  the  kaolin  and  decomposes  any  carbonate  which  may 
be  present.  In  fact,  it  is  desirable  to  heat  the  cataplasm,  agitating  it 
with  mechanical  stirrers,  for  some  time  before  the  oils  are  added,  to 
eliminate  the  tendency  to  effervesce.  The  boxes  in  which  it  is  sold 
should  be  of  the  so-called  seamless  type,  as  other  styles  are  likely 
to  leak. 


Emplastra     Plasters 

Plasters  are  substances  intended  for  external  application  and  are 
of  such  consistence  that  they  adhere  to  the  skin,  and  require  the  aid 
of  heat  in  spreading  them.  The  word  "plaster"  is  applied  not  only 
to  the  solid  substance  which  is  spread  upon  the  muslin,  leather,  paper, 
or  other  material  which  serves  to  hold  it,  but  to  the  spread  plaster 
itself.  The  basis  of  most  plasters  is  either  made  from  rubber,  lead 
plaster,  gum  resin,  or  Burgundy  pitch. 

In  the  preparation  of  plasters,  care  is  requisite  that  the  heat  em- 
ployed be  not  sufficiently  elevated  to  produce  decomposition,  nor  so 
long  continued  as  to  drive  off  any  volatile  ingredient  upon  which  the 
virtues  of  the  preparation  may  in  any  degree  depend.  After  having 
been  prepared,  they  are  usually  shaped  into  cylindrical  rolls,  and 
wrapped  in  paper  to  exclude  the  air.  Plasters  should  be  firm  at  ordi- 
nary temperatures,  should  spread  easily  when  heated,  and,  after 
being  spread,  should  remain  soft,  pliable,  and  adhesive,  without  melt- 
ing, at  the  heat  of  the  human  body.  When  long  kept,  they  are  apt 
to  change  color  and  to  become  hard  and  brittle,  and,  as  this  alteration 
is  most  observable  upon  their  surface,  it  must  depend  chiefly  upon 
the  action  of  the  air,  which  should  therefore  be  excluded  as  much  as 
possible.  The  defect  may  usually  be  remedied  by  melting  the  plaster 
with  a  moderate  heat  and  adding  a  sufficient  quantity  of  oil  to  give  it 
the  due  consistence.  To  soften  the  surface  of  a  spread  plaster,  it 
should  be  brushed  with  a  little  tincture  of  camphor.  Nine  plasters 
are  official. 


U.S.  P.  Plasters 

Emplastrum  The  commercial  plaster  containing  30  per  cent,  of  Extract  of  Belladonna  Leaves 

Belladonnas  and  yielding  from  0.35  to  0.40  per  cent,  of  belladonna  alkaloids 

Cantharidis       Made  by  spreading  Cantharides  Cerate  upon  Rosin  Plaster  leaving  a  margin 

around  the  edge 
Capsici  Made  by  applying  Oleoresin  of   Capsicum   to    Rubber  Plaster;    (0.25  Gm.   of 

Oleorcsin  over  a  surface  15  centimeters  square) 
Elasticum  Made  from  a  mixture  of  rubber,  resins  mid  waxes  with  a  filler  of  an  absorbent 

powder,  such  as  orris  root  or  starch,  mechanically  mixed  and  spread  upon 

cotton  cloth  or  other  fabric 
Plumbi  Made  by  heating  1000  Gm.  of  Olive  Oil  and  1000  Gm.  of  Lard  until  liquefied 

in  a  bright  copper  or  other  suitable  vessel.     Sift  1000  Gm.  of  Lead  Oxide  upon 

the  hot  liquid,  then  gradually  add  350  mils  of  Boiling  Water  and  heat  and 

etir  until  a  homogeneous  mass  results.     Remove  from  the  fire,  wash,  and  knead 

the  mass  until  free  from  water 
Resinas  Made  by  melting  800  Gm.  Lead  Plaster  and  60  Gm.  Yellow  Wax  at  a  gentle 

heat,  adding  140  Gm.  of  Rosin,  and,  when  uniformly  melted,  mixing  thoroughly 

until  it  cools 
Sinapis  Made  from  a  uniform  mixture  of    powdered    black    mustard    (deprived  of  its 

fixed  oil)  and  a  solution  of  rubber  spread  on  paper  or  cloth 
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Emplastrum 
Fuscum  Cam- 
pboratum 


Saponis. 
U.  S.P.  VIII 


N.F.  Plasters 

Made  by  heating  30  Gm.  of  Red  Oxide  of  Lead  with  55  Gm.  of  Olive  Oil  until 
email  portions,  dropped  into  water,  congeal  to  a  firm  consistence.  Then 
remove  it  from  the  fire,  add  15  Gm.  of  Yellow  Wax  and  1  Gm.  of  Camphor, 
previously  rubbed  to  a  smooth  paste  with  5  Gm.  of  Olive  Oil.  Mix  and  pour 
into  paper  moulds  to  cool. 

Made  by  rubbing  10  Gm.  of  Soap  with  sufficient  Water  to  form  a  soft  mass; 
then  mixing  thoroughly  with  90  Gm.  of  Lead  Plaster,  previously  melted. 


Unofficial  Plasters 


Name 


Ingredients 


Preparation 


Emplastrum 
Adhesivum. 
U.  S.  P.  VIII 

Ammoniaci  cum 
Hydrargyro. 
U.  S.  P.  1890 


Arnica?. 

U.  S.  P.  1890 
Calefaciens.     Br. 

Warming  Plaster 

Cantharidini.    Br. 


Hydrargyri.    Br. 


Ferri. 

U.  S.  P.  1890 
(Strengthening- 
Plaster) 

IchthyocollsB. 
U.  S.  P.  1890 


Menthol.     Br. 


Opii. 

U.  S.  P.  VIII 


Picis  Br.  1898 


Picis  Burgundies 
U.  8.  P.  1890 

Picis  Canthari- 
datum. 
U.  S.  P.  1890 


Plumbi  Iodidi 

Br.  1898 


20  Gm.  of  Rubber;  20  Gm.  of  Pet- 
rolatum; 960  Gm.  of  Lead  Plaster 


720  Gm.  Ammoniac;  180  Gm.  Mer- 
cury; 8  Gm.  Oleate  of  Mercury; 
1000  mils  Diluted  Acetic  Acid; 
Lead  Plaster  to  make  1000  Gm. 


330  Gm.  Extract  of  Arnica  Root; 
670  Gm.  Resin  Plaster 

0.2  Gm.  Cantharidin;  20  mils  of 
Chloroform;  40  mils  of  Olive  Oil; 
940  Gm.  Resin  Plaster 

2  Gm.  Cantharidin;  100  mils  Chlo- 
roform; 450  Gm.  Yellow  Beeswax; 
1000  Gm.  Wool  Fat 

328  Gm.  of  Mercury;  18  Gm.  of 
Olive  Oil;  2  Gm.  Sublimed  Sul- 
phur; 652  Gm.  of  Lead  Plaster 


90  Gm.  Ferric  Hydrate;  50  Gm. 
Olive  Oil;  140  Gm.  Burgundy 
Pitch;  720  Gm.  Lead  Blaster 

10  Gm.  Isinglass;  40  Gm.  Alcohol; 
1  Gm.  Glycerin;  Water  and  Tinc- 
ture of  Benzoin,  a  sufficient 
quantity 


150  Gm.  Menthol;  100  Gm.  Yellow 
Beeswax;  750  Gm.  Resin 


6  Gm.  Extract  Opium;  8  mils  of 
Water;  90  Gm.  of  melted  Adhe- 
sive Plaster 

620  Gm.  Burgundy  Pitch;  260  Gm. 

Frankincense;     90     Gin.      Resin; 

90  Gm.  Yellow  Beeswax;  40  Gm. 

Olive  Oil;  40  mils  Water 
800  Gm.  Burgundy  Pitch;  50  Gm. 

Olive  Oil;  150  Gm.  Yellow  Wax 

80  Gm.  Cantharides  Cerate;  Bur- 
gundy Pitch  to  make  1000  Gm. 


50    Gm.    Lead    Iodide;    400    Gm. 
Lead  Plaster;  50  Gm.  Resin 


Melt  the  Rubber, add  the  Petrolatum 
heating  until  dissolved,  then  incor- 
porate the  Lead  Plaster  and  stir 
until  the  mass  stiffens 

Digest  the  Ammoniac  with  the  Acid 
until  perfectly  emulsified,  strain 
and  evaporate,  on  a  water  bath, 
until  it  hardens  on  cooling.  Ex- 
tinguish the  Mercury  in  the  Oleate 
of  Mercury  by  trituration,  add  the 
Ammoniac  while  yet  hot  and  finally 
enough  melted  Lead  Plaster  to  make 
1000  Gm.    Mix  the  whole  thoroughly 

Add  the  Extract  to  the  melted  Resin 
Plaster  and  mix  thoroughly 

Dissolve  the  Cantharidin  in  the  Chlo- 
roform, add  the  Olive  Oil  and  then 
the  melted  Resin  Plaster 

Dissolve  the  Cantharidin  in  the  Chlo- 
roform, add  this  solution  to  the  other 
ingredients  previously  melted,  stir 
until  cold 

Heat  the  Olive  Oil  with  the  Sulphur 
until  a  reddish-brown  liquid  is  ob- 
tained; triturate  the  Mercury  until 
it  is  extinguished,  then  add  the  Lead 
Plaster,  previously  melted 

Melt  the  Lead  Plaster  and  Burgundy 
Pitch  on  a  water  bath,  add  the 
Olive  Oil,  then  the  Ferric  Hydrate, 
and  stir  until  cool 

Dissolve  the  Isinglass  in  sufficient  hot 
water  to  make  120  Gm.  Spread  one- 
half  of  this,  in  successive  layers, 
on  a  piece  of  taffeta,  38  cm.  square, 
held  in  a  frame,  allowing  each  layer 
to  dry.  Add  the  Alcohol  and  Glyc- 
erin to  the  remainder  of  the  Isinglas 
solution  and  apply  it  in  the  same 
manner,  then  coat  the  reverse  side 
of  the  taffeta  with  Tincture  of  Ben- 
zoin and,  when  dry,  cut  it  into 
suitable  pieces 

Melt  the  Beeswax  and  Resin  together 
and  at  about  70°  C.  (158°  F.)  dis- 
solve the  Menthol  in  the  melted 
mixture 

Rub  the  Opium  with  the  water  until 
a  paste  results,  add  the  Adhesive 
Plaster  and  continue  heating  until 
the  mixture  weighs  100  Gm. 

Add  the  Olive  Oil  and  water  to  tho 
other  ingredients,  previously  melted, 
and  evaporate  to  a  proper  consist- 
ence 

Add  the  Olive  Oil  to  the  melted  Bur- 
gundy Pitch  and  Wax,  strain,  and 
stir  constantly  until  cool 

Melt  the  Cerate,  strain  out  and  dis- 
card the  Cantharides,  add  sufficient 
melted  Burgundy  Pitch  to  the  Cerate 
to  weigh  1000  Gm.,  and  stir  during 
the  cooling 

Mix  the  finely  powdered  Lend  Iodide 
with  tho  melted  Lead  Plaster  and 
Resin  at  a  low  temperature 
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EMPLASTRUM   RESIN/E.  U.S.      Rosin  Plaster 
[Emp.   Res. — Rosin  Adhesive  Plasteh    Adhesive  Plaster] 

Metric  Old  form 

*Rosin,  in  fine  powder 1 40  Gm.  2  or.  av.  105  gr. 

Lead  Plaster 800  Qm.  12  o«.  av.  350  gr. 

Yellow  Wax 60  dm.  420  gr. 

To  make 1000  Qm.  16  oi.  av. 

Melt  the  lead  plaster  and  yellow  wax  together  with  a  gentle  heat, 
then  add  the  rosin  and,  when  melted,  mix  thoroughly,  strain,  and 
allow  the  product  to  cool,  stirring  until  it  stiffens. 


EMPLASTRUM  BELLADONN/E.  U.  S.     Belladonna  Plaster 
[Emp.  Bellad.] 

An  adhesive  plaster  containing  30  per  cent,  of  extract  of  bella- 
donna leaves  and  yielding  not  less  than  0.35  per  cent,  nor  more  than 
0.40  per  cent,  of  the  alkaloids  from  belladonna  leaves. 

Assay. — Introduce  10  Gm.  of  Belladonna  Plaster  into  a  100-mil  flask.  (If  the  plaster 
is  spread  on  fabric,  cut  the  portion  to  be  assayed  into  strips,  weigh  it  accurately,  and 
introduce  it  into  the  flask.)  Now  add  50  mils  of  chloroform  and  shake  the  mixture 
until  the  plaster  is  dissolved.  Pour  the  chloroform  solution  into  a  250-mil  beaker 
and  wash  the  cloth  upon  which  the  plaster  was  spread  with  two  portions  of  25  mils 
each  of  chloroform,  adding  the  washings  to  the  chloroform  solution  in  the  beaker. 
Then  wash  this  cloth  with  80  mils  of  alcohol  containing  1  mil  of  ammonia  water  and 
pour  the  washings  into  the  chloroform  solution  in  the  beaker.  Stir  the  mixture  gently 
and  allow  it  to  stand  until  the  rubber  has  separated  into  a  compact  mass.  Dry  the 
cloth  upon  which  the  plaster  was  spread,  weigh  it  and  subtract  its  weight  from  the 
original  weight  of  the  plaster.  Pour  the  chloroform-alcohol  solution  into  a  350-mil 
separator,  rinse  the  beaker  and  rubber  with  10  mils  of  alcohol  and  add  the  rinsing  to 
the  separator.  Then  add  to  the  separator  100  mils  of  distilled  water,  rotate  until 
thoroughly  mixed  and  allow  it  to  stand  until  the  liquids  separate.  Then  draw  off  the 
chloroform  into  a  second  separator  containing  50  mils  of  distilled  water,  shake  it 
thoroughly  and  after  separation  draw  off  the  chloroform  into  a  beaker  and  pour 
the  aqueous  solution  into  the  first  separator.  Return  the  chloroform  solution  to 
the  second  separator  and  shake  out  the  contents  of  the  first  separator  with  two 
portions  of  10  and  5  mils,  respectively,  of  chloroform,  adding  them  to  the  chloro- 
form in  the  second  separator.  Completely  extract  the  alkaloids  from  the  chloroform 
solution  by  shaking  it  out  repeatedly  with  weak  sulphuric  acid.  Collect  the  acid 
washings  in  a  separator  and  add  ammonia  water  until  the  solution  is  decidedly 
alkaline  to  litmus,  and  completely  extract  the  alkaloids  by  shaking  out  repeatedly 
with  chloroform.  Filter  the  chloroform  solution  through  a  pledget  of  cotton, 
evaporate  it  to  dryness  and  dissolve  the  alkaloids  from  the  residue  in  exactly  5  mils 
of  tenth-normal  sulphuric  acid  V.S.,  and  titrate  the  excess  of  acid  with  fiftieth-normal 
potassium  hvdroxide  V.S.,  using  cochineal  T.S.  as  indicator  (see  Proximate  Assays, 
Chapter  LXII). 

Each  mil  of  tenth-normal  sulphuric  acid  V.S.  consumed  corresponds  to  2S.92 
milligrammes  of  the  alkaloids  from  belladonna  leaves. 


EMPLASTRUM  CAPSICI.  U.  S.     Capsicum  Plaster 
[Emp.  Capsic] 

♦Oleoresin  of  Capsicum, 

Rubber  Plaster,  spread  on  fabric,  each,  a  sufficient  quantity. 

Apply  oleoresin  of  capsicum  to  the  surface  of  rubber  plaster  so  as 
to  form  a  thin,  even  coating,  leaving  a  margin  around  the  edges. 
115 
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Each  fifteen  square  centimeters  of  spread  plaster  contains  0.25 
Gm.  of  oleoresin  of  capsicum. 


EMPLASTRUM  CANTHARIDIS.  U.  S.     Cantharides  Plaster 

[Emp.    Canthar.] 

♦Cantharides  Cerate, 

Rosin  Plaster,  spread  of  fabric,  each,  a  sufficient  quantity. 

Spread  cantharides  cerate  upon  rosin  plaster,  leaving  a  margin 
around  the  edges.  It  may  also  be  spread  on  muslin,  paper,  or  other 
suitable  material.  This  Plaster  should  not  be  dispensed  unless  it  has 
been  recently  prepared. 

Each  square  centimeter  of  spread  plaster  contains  0.1  Gm.  of 
cantharides  cerate. 


EMPLASTRUM  ELASTICUM.  U.  S.     Rubber  Plaster 
[Emp.  Elast. — Rubber  Adhesive  Plaster] 

A  mixture  of  rubber,  resins  and  waxes,  with  a  filler  of  an  absorbent 
powder,  such  as  orris  root  or  starch,  mechanically  mixed  and  spread 
upon  cotton  cloth  or  other  fabric. 


EMPLASTRUM  PLUMBI.  U.  S.     Lead  Plaster 
[Emp.   Plumb. — Diachylon  Plaster] 

Metric  Old  form 

♦Lead  Oxide 1000  Gm.  1  lb.  av. 

Olive  Oil 1 000  Om.  1  lb.  av. 

Lard 1000  Om.  1  lb.  av. 

Boiling  Water,  a  sufficient  quantity. 

Heat  the  olive  oil  and  lard  by  a  gentle  heat  until  liquefied  in  a 
bright  copper  or  other  suitable  vessel  of  a  capacity  of  not  less  than 
four  times  the  bulk  of  the  ingredients,  sift  the  lead  oxide,  through  a 
No.  80  sieve,  upon  the  surface  of  the  hot  liquid  and  mix  thoroughly. 
Then  gradually  add  350  mils  [old  form  about  6  fluidounces]  of 
boiling  water,  and  boil  the  mixture,  constantly  stirring,  with  a 
wooden  spatula,  and  adding  sufficient  boiling  water,  from  time  to  time, 
to  replace  that  lost  by  evaporation,  until  the  mass  is  homogeneous 
and  a  small  portion  removed  and  dipped  into  cold  water  is  found 
to  be  pliable  and  tenacious.  Then  remove  it  from  the  fire  and  wash 
several  times  with  warm  water  to  remove  the  glycerin.  Finally 
knead  the  mass  until  it  is  free  from  water,  roll  it  into  cylinders  of 
suitable  size,  and  wrap  them  in  paper. 

II.  S.  P.  Preparations. — Emplastrum  Rosinae;    Unguentum  Diachylon. 
N.  F.  Preparation.—  Emplastnim  Saponis. 

The  U.  S.  P.  VTTT  method  for  making  lead  plaster  is  a  practical 
process  for  its  extemporaneous  preparation  and  it  is  therefore  given 
here  in  full : 
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Metrio  Old  form 

Soap,  dried,  and  in  coarse  powder 100  Gm.  3  o».  av.  231  gr. 

Lead  Acetate 60  Qm.  2  oi.  bv.    51  gr. 

Water,  a  sufficient  quantity. 

Dissolve  the  soap  in  350  mils  [old  form  15  fl.  oz.]  of  hot  water  and 
strain  the  solution.  Dissolve  the  lead  acetate  in  250  mils  [old  form 
83^  fl.  oz.]  of  hot  water,  and  at  once  filter  the  solution  into  the  warm 
soap  solution,  stirring  constantly. 

When  the  precipitate  has  subsided,  decant  the  liquid,  and  wash  the 
precipitate  thoroughly  with  hot  water.  Transfer  the  mass  to  a  warm 
slab,  kneading  it  thoroughly  to  free  it  from  water.  Finally,  roll  the 
plaster  into  cylindrical  forms  and  wrap  them  in  paraffined  paper. 


EMPLASTRUM  SINAPIS.  U.  S.     Mustard  Plaster 
[Emp.  Sinap. — Charta  Sinapis,  U.S. P.  VIII     Mustard  Paper] 

A  uniform  mixture  of  powdered  black  mustard  (deprived  of  its 
fixed  oil)  and  a  solution  of  rubber,  spread  on  paper,  cotton  cloth  or 
other  fabric.    Preserve  it  in  tightly-closed  containers. 

A  square  of  100  square  centimeters  contains  not  less  than  2.5  Gm. 
of  black  mustard  deprived  of  its  fixed  oil. 

When  moistened  thoroughly  with  tepid  water  and  applied  to  the 
skin,  the  Plaster  produces  a  decided  warmth  and  reddening  of  the 
skin  within  five  minutes. 

Before  Mustard  Plaster  is  applied,  moisten  it  thoroughly  with 
tepid  water. 


EMPLASTRUM  FUSCUM  CAMPHORATUM.   N.  F.     Camphorated  Brown 

Plaster 

[Emp.   Fuse.  Camph. — Camphorated  Mother  Plaster] 

Metric  Old  form 

Red  Oxide  of  Lead 30  Qm.  l  oz.  av.  25  gr 

Olive  Oil 60  0m.  2  or.  av.  51  gr. 

Yellow  Wax 15  Qm.  231  gr. 

Camphor 1  Qm.  15  Br. 

Triturate  the  red  oxide  of  lead  with  55  Gm.  [old  form  1  ounce  av., 
411  grains]  of  the  oil  in  a  suitable  kettle  until  a  smooth  paste  re- 
sults, and  boil  the  mixture  over  a  fire,  with  constant  stirring,  until 
gas  bubbles  rise  or  until  the  red  color  of  the  mixture  begins  to  turn 
brown.  Then  moderate  the  heat,  but  continue  the  stirring  until  the 
mixture  has  acquired  a  dark-brown  color.  From  time  to  time  allow 
a  few  drops  of  it  1o  fall  into  cold  water  to  test  its  consistence,  and 
when  these  congeal  to  a  firm  consistence  remove  the  vessel  from  the 
fire,  add  the  wax,  cut  into  small  pieces,  and  finally  the  camphor, 
previously  rubbed  to  a  smooth  paste  with  the  rest  of  the  olive  oil. 
Mix  thoroughly,  allow  the  mixture  to  cool  somewhat,  and  while  still 
warm  pour  it  into  paper  moulds,  previously  coated  with  mucilage  of 
acacia  containing  about  five  per  cent,  of  glycerin  and  allowed  to  dry. 
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EMPLASTRUM  SAPONIS.  N.  F.     Soap  Plaster 


(U.S. 

P.  VIII) 

[Emp. 

Sapon. 

] 

Metric 

Old  form 

Soap,  dried,  and  in  coarse  powder 
Lead  Plaster  . .                  

10  Om. 
90  am. 

175  gr. 

3  oi.  av.  262  gr. 

Water,  a  sufficient  quantity, 

100  Om. 

4  o>.  av. 

Fig.  795 


Rub  the  soap  with  enough  water  to  reduce  it  to  a  semi-liquid,  mix 
it  with  the  lead  plaster,  previously  melted,  incorporate  thoroughly 
by  stirring,  and  evaporate  the  mixture  to  the  consistence  of  a  plaster. 
Spreading  Plasters. — Since  the  introduction  of  machine -spread 
plasters,  the  preparation  of  a  plaster  by  a  pharmacist  upon  the  pre- 
scription of  a  physician  has  be- 
come almost  a  "lost  art." 

Plasters  are  prepared  for  use 
by  spreading  them  upon  leather, 
muslin,  paper,  or  adhesive  plaster, 
according  to  the  particular  pur- 
pose for  which  they  are  intended. 
Leather  is  most  convenient  when 
the  application  is  made  to  the 
sound  skin,  muslin  when  the 
plaster  is  used  as  a  dressing  to 
ulcerated  or  abraded  surfaces  or 
with  the  view  of  bringing  and  retaining  together  the  sides  of  wounds. 
The  leather  usually  preferred  is  white  sheepskin,  or  the  kind  known 
commercially  as  ' '  hemlock  splits. ' '  A  margin  about  a  quarter  or  half 
an  inch  broad  should  usually  be  left  uncovered,  in  order  to  facilitate 
the  removal  of  the  plaster  and  to  prevent  the  clothing  from  coming 
into  contact  with  its  edges.  An  accurate  outline  may  be  obtained  by 
pasting,  or  fastening  with  thumb  tacks,  upon  the  leather  a  piece  of 
paper  so  cut  as  to  leave  in  the  center  a  vacant  space  of  the  required 
dimensions,  and  removing  the  paper  after  the  plaster  is  spread.    The 

Fig.  796 


Cutting  plaster  paper 


The  FranciscuH  plaster  board 

paper  is  folded  four  times.  Fig.  795  shows  one-fourth  of  the  whole  in 
the  act  of  being  cut.  The  rounded  comers  give  a  neater  finish  than 
equare  ones.  The  same  object  may  often  be  accomplished  by  employing 
two  narrow  rulers  of  sheet  tin,  graduated  in  inches,  and  so  shaped  that 
each  of  them  will  form  two  sides  of  a  rectangle.  These  may  be  ap- 
plied in  such  a  manner  as  to  enclose  within  them  any  given  rectan- 
gular space,  and  may  be  fixed  by  weights  upon  the  leather,  or  pref- 
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erably  adjusted  by  set  screws,  while  the  plaster  is  being  spread.  The 
Franciscus  machine  is  constructed  on  this  principle  (see  Fig.  796 ).' 
For  any  other  shape,  :us  in  the  case  of  plasters  for  the  breast,  piecea 
of  tin  may  be  employed  having  a  space  within,  corresponding  to  the 
required  outline.  Figs.  797,  798,  799,  800,  801,  802,  803,  and  804 
show  patterns  for  plasters  with  margins  for  various  parts  of  the  body. 
Figs.  797  and  798  are  for  use  behind  the  ears,  the  pointed  portion  of 


Fig.  797  Fig.  798 


Fig.  799       Fig.  800 


Left  ear  plaster  Right  ear  plaster 


Chest  plaster    Shoulder  plaster 


the  plasters  being  used  for  the  top.  Care  must  be  observed  to  have 
the  physician  designate  whether  the  plaster  is  intended  for  the  right 
ear  (Fig.  798)  or  the  left  ear  (Fig.  797).  Chest  plasters  are  sometimes 
cut  in  the  shape  of  Fig.  799  ;  those  intended  for  use  between  the 
Shoulders  may  have  the  form  of  Fig.  800.  In  Fig.  801  a  plaster  is 
shown  which  is  intended  for  the  ' '  small  of  the  back, ' '  and  in  Fig.  802 
is  one  for  either  the  right  or  the  left  side.  Fig.  803  shows  a  pattern 
for  fastening  to  kid,  to  spread  a  breast  plaster  on,  and  Fig.  804  repre- 
sents the  plaster  with  the  margin  as  spread  from  such  a  pattern. 
The  spreading  of  the  plaster  is  most  conveniently  accomplished  by  the 
use  of  a  spatula  or  plaster  iron  (see  Fig.  806).  This  may  be  heated 
by  means  of  a  spirit  lamp.  Care  must  be  taken  that  the  instrument 
be  not  so  hot  as  to  discolor  or  decompose  the  plaster,  and  special  care 
is  requisite  in  the  case  of  those  plasters  which  contain  a  volatile  in- 
gredient.    A  sufficient  portion  of  the  plaster  should  first  be  melted 


Fig.  801 


Fig.  802 


Fig.  803 


Fig.  804 


Back  plaBtor 


Side  plaster 


Breast  plaster  pattern 


Breast  plaster 


by  the  heated  instrument,  and, 
having  been  received  on  a  piece 
of  coarse,  stiff  paper,  or  in  a 
shallow  tin  tray  open  on  one 
side,  should,  when  nearly  cool,  be  transferred  to  the  leather  and  applied 
quickly  and  evenly  over  its  surface.  By  this  plan  the  melted  plaster 
is  prevented  from  penetrating  the  leather,  as  it  would  be  apt  to  do  if  ap- 
plied too  hot.  Before  removing  the  paper  from  the  edge  of  t  he  plaster, 
if  this  has  become  so  hard  as  to  crack,  the  iron  should  be  drawn  over 
the  line  of  junction.  Fig.  805  shows  one  method  of  spreading  a  small 
plaster  with  a  spatula.  Strips  of  paper  are  fastened  upon  the  kid 
with  thumb  tacks  (such  as  are  used  by  draughtsmen,  as  shown  in  the 


1  The  other  side  of  this  valuable  apparatus  can  be  used  as  a  loxenge  board  or  pill  machine. 
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Fio.  805 


upper  part  of  Fig.  805),  a  piece  of  waste  paper  is  fastened  at  the  top 
to  prevent  soiling  the  margin,  the  melted  plaster  is  poured  upon  it, 
and  the  spatula,  having  been  previously  warmed  by  passing  it  through 
an  alcohol  flame  or  that  of  a  Bunsen  burner,  is  used  by  quickly  passing 

the  edge  of  the  blade  over  the 
surface  ;  a  portion  of  the  melted 
plaster  precedes  the  blade  in  its 
passage,  and  thus  a  thin  layer  is 
spread  u  pon  the  leather.  Especi  al 
care  must  be  observed  not  to  allow 
very  hot  plaster  to  remain  upon 
the  leather,  or  it  may  pass  through 
and  discolor  the  back.  For  large 
plasters  the  plaster  iron  (see  Fig. 
806)  may  be  employed.  This  is 
heated,  and,  owing  to  the  greater 
weight  of  metal,  it  holds  the  heat 
much  better  than  the  blade  of  a 
spatula.  It  is,  however,  not  so  easily  nor  so  quickly  used  as  the  lat- 
ter instrument  by  those  unaccustomed  to  it.  After  the  plaster  has 
been  spread,  the  strips  of  paper  are  carefully  removed,  and  if  the 
plaster  is  brittle  it  should  be  held  near  the  source  of  heat,  so  that  the 
strips  may  be  removed  without  tearing  off  pieces  of  the  plaster  from 
the  leather. 

Large  quantities  of  stock  plasters  may  be  spread  by  the  appa- 
ratus shown  below.  To  an  oblong  rectangular  block  of  hard  wood, 
slightly  convex  on  its  upper  surface,  is  attached  by  a  movable  joint  a 
sheet  iron  frame,  with  an  opening  of  the  dimensions  of  the  plaster  to 
be  spread,  and  clasps  at  the  other  end,  by  which  this  may  be  fixed  to 
the  block  (see  Fig.  807).  Another  portion  of  the  apparatus  is  a 
sheet  iron  or  tin  frame,  by  which  the  leather  is  cut  out  and  the  mar- 


Spreadiug  a  plaster 


Fid.  806 


Fig.  807 


^ 


^=<E=cm> 


I'laster  spreading  apparatus 


Plaster  iron 

gin  marked.  The  leather  thus  pre- 
pared is  laid  on  the  convex  surface 
of  the  block  ;  the  iron  frame  is 
brought  down  on  it  evenly ;  the 
plaster,  previously  melted,  but  not 
too  hot,  is  poured  on  the  leather 
in  the  centre,  and,  by  means  of  a  square  iron  bar  having  a  wooden 
handle  at  each  end  (see  lower  part  of  Fig.  807),  which  lias  been 
heated  by  a  spirit  lump,  it  is  spread  uniformly  over  the  surface,  the 
thickness  being  regulated  by  the  frame  against  which  the  iron  is 
pressed.  Any  excess  of  plaster  is  thus  pressed  over  upon  the  frame. 
The  heated  point  of  an  awl  (see  Fig.  807,  upper  left  corner)  is  then 
drawn  along  the  interior  edge  of  the  frame  BO  as  to  separate  the  plaster 
from  it,  after  which  the  clasps  are  unfastened  and  the  plaster  removed. 
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The  dipper  shown  in  Fig.  807  is  well  adapted  for  holding  suitable 
quantities  for  spreading  plasters  extemporaneously.  If  a  portion  of 
the  various  roll  plasters  be  melted  and  run  into  a  number  of  these, 
and  the  dippers  labelled,  they  will  be  found  very  convenient  as  con- 
tainers. Fig.  808  shows  a  machine  for  perforating  or  "porousing" 
plasters. 

Blisters  do  not  usually  require  the  application  of  heat  to  spread 
them.     They  may  be  spread  on  adhesive  plaster  in  the  same  way  as 


Fiq.  808  p^.  809 


^ 


J> 


Blister  iparula 

plasters  are  prepared.  The  spatula 
shown  in  Fig.  809  is  well  fitted  for 
spreading  blisters,  as  it  gives  room  for 
the  fingers  and  permits  a  solid  grasp  of 
the  handle.     The  practice  of  using  the 

Plaster  perforating  machin.  thmnb    ^    Bpreading    blisterSj     though 

tolerated  by  many  good  pharmacists,  should  be  regarded  as  more 
honored  in  the  breach  than  in  the  observance.  It  is  an  unnecessary 
and  inelegant  procedure,  the  spatula  giving  a  much  smoother  finish. 

MULL/E 
Mulls 

Salve  Mulls        Steatins 

Mulls  are  ointments  of  high  fusing  points,  containing  the  desired 
medicinal  agent,  and  spread  on  soft  muslin  or  "mull"  in  a  manner 
similar  to  the  ordinary  spread  plasters.  Although  these  mulls  are 
more  conveniently  produced  with  the  aid  of  special  mechanical  ap- 
pliances, it  is  quite  practicable  to  prepare  them  on  a  limited  scale  as 
follows : 

Spread  a  sheet  of  moistened  parchment  paper  on  a  smooth  surface, 
wipe  off  the  excess  of  moisture  with  a  cloth,  evenly  stretch  a  corre- 
sponding piece  of  unsized  mull  upon  the  parchment  paper  and  hold  it 
in  place  with  thumb-tacks.  Then  spread  the  previously  melted  and 
partly  cooled  ointment  evenly  on  the  mull  by  means  of  a  broad,  fiat 
bristle-brush,  and,  when  a  sufficient  layer  has  been  applied  in  this 
way,  smooth  the  surface  by  the  aid  of  two  elastic  spatulas,  heated  by 
immersion  in  hot  water,  wiped  dry,  and  used  alternately  to  expedite 
the  operation.  A  smooth  surface  having  been  produced,  remove  the 
thumb-tacks  and  withdraw  the  mull  from  the  parchment  paper,  the 
operation  being  facilitated  by  fastening  the  uncoated  end  of  the  mull 
upon  a  flat  stick  of  wood.  Then  suspend  the  mull  on  a  string  in  a 
cool  room,  and  when  thoroughly  chilled,  cover  it  with  paraffin  paper 
and  roll  it  into  a  cylinder. 

The  most  suitable  base  for  preparing  Mulls  is  a  mixture  of  suet  and 
laird,  in  suitable  proportions,  with  occasional  addition  of  wax  or  Lead 
plaster — this  depending  upon  the  nature  of  the  medicinal  component, 
or  the  intended  use.    The  following  formulas  may  serw  as  examples: 
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MULLA  ACIDI  SALICYLICI.   N.  F.     Salicylic  Acid  Mull 
[Mull.  Ac.  Salicyl. — Unguentum  Salictlatum  Extensum,  N.F.  Ill] 

Metric  Old  form 

Salicylic  Acid 10  Gm.  175  gr. 

Benzoinated  Suet 80  Gm.  3  o«.  av.    87  gr. 

Benzoinated  Lard 10  Gm.  175  gr. 

To  make 100  Qm.  4  oz.  av. 

Mix  the  salicylic  acid  intimately  with  the  benzoinated  lard  and 
then  incorporate  the  benzoinated  suet.     Spread  the  mull  as  needed. 


MULLA  CREOSOTI  SALICYLATA.   N.  F.     Salicylated  Creosote  Mull 

[Mul.  Creosot.  Salicyl. — Unguentum    Creosoti    Salicylatum    Extensum, 

N.F.   Ill] 

Metric  Old  form 

Salicylic  Acid 10  Om.  175  gr. 

Creosote 20  Om.  350  gr. 

Yellow  Wax 5  Gm.  87  gr. 

Benzoinated  Suet 65  Gm.  2  o».  av.  262  gr. 

To  make 100  0m.  4  oz.  av. 

Melt  the  yellow  wax,  add  the  benzoinated  suet,  and  then  incorpo- 
rate the  creosote  and  salicylic  acid,  and  stir  until  the  product  con- 
geals.   Spread  the  mull  as  needed. 


MULLA  HYDRARGYRI  CHLORIDI  CORROSIVI.   N.  F.     Corrosive 
Mercuric  Chloride  Mull 

[Mull.  Hydrarg.  Chlor.  Corros. — Unguentum    Hydrargyri    Chloridi 
Corrobivi  Extensum,  N.F.  Ill] 

Metric  Old  form 

Corrosive  Mercuric  Chloride 2  Gm.  zy2  gr. 

Alcohol 60  mils  105      min. 

Benzoinated  Suet 900  Gm.  3  o».  av.  262J^  gr. 

Benzoinated  Lard 50  Gm.  87}i  gr. 

To  make 1000  Gm.  4  oz.  av. 

Dissolve  the  corrosive  mercuric  chloride  in  the  alcohol,  incorporate 
this  with  the  benzoinated  lard,  and  then  incorporate  the  benzoinated 
suet.  Avoid  contact  with  metallic  implements  or  containers.  Spread 
the  mull  as  needed. 

MULLA  ZINCI.   N.  F.     Zinc  Mull 

[Mull.   Zinc.     Unguentum  Zinci  Exten.sum,  N.F.  Ill] 

Metrio  Old  form 

Zinc  Oxide 10  0m.  175  gr 

Benzoinated  Suet 70  Om.  2  oi.  av.  350  gr. 

Benzoinated  Lard 20  Gm.  350  gr. 

To  make 1 00  Om.  4  0«.  av. 

Mix  the  zinc  oxide  intimately  with  the  benzoinated  lard  and  then 
incorporate  the  benzoinated  suet.    Spread  the  mull  as  needed. 
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Charts   Papers 

Papers  are  preparations  intended  principally  for  external  applica- 
tion, made  either  by  saturating  paper  with  medicinal  substances  or 
by  applying  the  latter  to  the  surface  of  the  paper  by  the  addition  of 
some  adhesive  liquid.  One  paper  is  official  in  the  N.  F.  (see  Charta 
Potassii  Nitratis,  below). 


CHARTA  POTASSII  NITRATIS.   N.  F.      Potassium  Nitrate  Paper 
[Chart.  Pot.  Nit.] 

Metric  Old  form 

Potassium  Nitrate 200  Qm.  7  oi.  ar.  24  pj. 

Water 800  mils  27  fl.  oi.  24  min. 

Dissolve  the  potassium  nitrate  in  the  water.     Immerse  strips  of 
white,  unsized  paper  in  the  solution,  and  dry  them. 
Keep  the  paper  in  well-closed  containers. 


QUESTIONS  ON  SOLID  EXTEMPORANEOUS  PREPARATIONS 
USED  EXTERNALLY 

What  are  cerates?     (See  page  1799.)     Why  are  they  so  called? 

How  are  cerates  made? 

How  many  cerates  are  official? 

Give  the  formulas  and  official  process  for  the  following  cerates: 

Cerate — Give  the  Latin  official  name.    What  is  the  synonym? 

Cantharides  cerate — Give  the  Latin  official  name.    Give  the  synonym. 

Rosin  cerate — Give  the  Latin  official  name.    Give  the  synonym. 

What  are  the  ingredients  in  rosin  cerate? 

Camphor  cerate — What  is  the  formula? 

Cerate  of  lead  subacetate — Give  the  synonym.    How  is  it  prepared? 

Compound  rosin  cerate — What  is  the  synonym?    Name  the  ingredients. 

What  are  ointments?    In  what  different  ways  are  ointments  made? 

In  malting  ointments  by  fusion,  what  precaution  is  necessary? 

How  may  mechanical  impurities  be  separated? 

How  are  ointments  made  by  incorporation? 

What  official  ointment  is  made  by  chemical  reaction? 

What  three  maxims  should  be  observed  in  making  or  dispensing  ointments? 

Give  the  formulas  and  modes  of  making  the  following  ointments,  viz.: 

Ointment— Give  the  Latin  official  name.    What  is  the  synonym? 

Ointment  of  boric  acid — Give  the  Latin  official  name. 

Ointment  of  tannic  acid — Give  the  Latin  official  name. 

Ointment  of  rose  water — Give  the  Latin  official  name.  If  this  ointment  has  been 
chilled,  what  treatment  should  it  receive  before  incorporating  other  ingre- 
dients? 

Belladonna  ointment — Give  the  Latin  official  name. 

Chrysarobin  ointment — Give  the  Latin  official  name. 

Diachylon  ointment — Give  the  Latin  official  name. 

Nutgall  ointment — Give  the  Latin  official  name. 

Mercurial  ointment — Give  the  Latin  official  name. 

What  percentage  of  metallic  mercury  should  mercurial  ointment  contain?  How 
may  it  be  assayed? 

Ointment  of  ammoniated  mercury — What  is  the  Latin  official  name' 

Blue  ointment — What  is  the  Latin  official  name?  What  is  the  P.  I.  title?  What 
percentage  of  mercury  should  it  contain? 

Ointment  of  mercuric  nitrate — Give  the  Latin  official  name.     Give  the  synonym. 

Ointment  of  yellow  mercuric  oxide — Give  the  Latin  official  name. 

Iodine  ointment — Give  the  Latin  official  name. 

Iodoform  ointment — Give  the  Latin  official  name. 
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Ointment  of  phenol — What  is  the  Latin  official  title?    What  were  the  official  Latin 

and  English  titles  in  the  U.  S.  P.  1890? 
Tar  ointment — Give  the  Latin  title. 
Stramonium  ointment — Give  the  Latin  official  name. 
Sulphur  ointment — Give  the  Latin  name. 
Ointment  of  zinc  oxide — Give  the  Latin  official  name. 
Give  the  Latin  title,  synonyms,  if  any,  and  important  ingredients  in  the  followirg 

N.  F.  ointments: 
Calmine  ointment;  camphor  ointment;  brown  ointment;  ointment  of  red  mercuiic 

oxide;  compound  tar  ointment;  ointment  of  red  lead;  ointment  of  potassium 

iodide;  compound  resorcinol  ointment;  alkaline  sulphur  ointment;  compound 

sulphur  ointment;  veratrine  ointment;  ointment  of  zinc  stearate. 
How  may  cerates  and  ointments  be  preserved  from  rancidity? 
What  kind  of  jars  are  the  best  receptacles  for  ointments? 
What  is  the  best-shaped  jar  for  dispensing  ointments? 
How  are  collapsible  tubes  used  for  ointments?    What  are  their  advantages?    How 

may  they  be  quickly  filled?    How  should  they  be  labeled? 
What  sort  of  wooden  boxes  are  best  for  ointments? 
How  may  a  neat  finish  be  given  to  ointments  in  boxes? 
What  are  inunctions?    Name  those  official. 
What  are  glycerogelatins?    Name  those  official. 
What  are  dermatologic  pastes?     Name  those  official  in  the  N.  F.  and  give  their 

synonyms. 
What  are  poultices?    What  is  spice  poultice? 
How  is  cataplasm  of  kaolin  made?    What  special  precautions  should  be  taken  in 

making  this  product? 
What  are  plasters? 

What  is  the  basis  of  most  of  the  official  plasters? 
How  may  spread  plasters  be  softened? 
How  many  plasters  are  official? 

Give  the  formulas  and  modes  of  making  the  following  plasters,  viz.: 
Adhesive  rosin  plaster — Give  the  Latin  official  name. 
Belladonna  plaster — Give  the  Latin  official  name. 

What  percentage  of  mydriatic  alkaloid  should  be  present?    How  may  it  be  assayed? 
Capsicum  plaster — Give  the  Latin  official  name. 
Cantharides  plaster — For  what  is  it  used? 
Rubber  plaster — What  is  the  synonym? 

Lead  plaster — Give  the  Latin  official  name.    Give  the  synonym. 
How  was  this  plaster  made  by  the  U.  S.  P.  VIII? 
Mustard  plaster — Give  the  synonyms. 
Camphorated  brown  plaster — Give  the  synonym. 
Soap  plaster — What  is  the  Latin  title? 
Upon  what  substances  are  plasters  usually  spread? 
What  is  the  method  of  proceeding  in  spreading  a  plaster  upon  leather? 
What  advantage  has  a  plaster-iron  over  a  spatula  for  spreading  plasters? 
What  advantage  has  a  spatula  over  a  plaster-iron? 
How  are  blisters  spread0 

What  is  a  good  material  upon  which  to  spread  them? 
What  are  mulls?    By  what  other  names  are  they  known? 
How  are  they  made?    Name  those  official  in  the  N.  F. 
What  are  charta?  or  papers9 
How  many  are  official?    How  is  potassium  nitrate  paper  prepared? 


CHAPTER    LXIX 
STERILIZATION  AND  AMPULS 

The  extensive  use  of  sterile  solutions,  preparations  and  dressings 
in  medical  practice  and  the  large  application  of  the  principles  of 
sterilization  to  manufacturing  processes,  for  the  purpose  of  preserv- 
ing products  from  decomposition,  have  made  it  desirable  to  include 
a  brief  consideration  of  this  subject.  The  U.  S.  Pharmacopoeia  IX 
and  the  National  Formulary  IV  have  both  added  articles  on  steriliza- 
tion ;  but  the  student  should,  at  the  very  outset,  be  impressed  with  the 
importance  of  a  thorough  preliminary  training  in  the  technique  of 
bacteriological  practice,  lest  he  become  over-confident  and  attempt 
processes  which  require  the  most  exacting  care  and  training  for 
their  successful  accomplishment.  What  is  presented  here  is  largely 
suggestive,  and  space  cannot  be  taken  for  that  intricate  detail  which 
is  necessary.  The  student  is  therefore  urged  to  secure  laboratory 
training  in  general  bacteriological  methods  before  undertaking  work 
along  this  line. 

The  pharmacist  will  also  often  handle  sterile  products,  prepared 
in  special  laboratories,  and  it  is  important  that  he  should  know  and 
always  remember  that  they  remain  sterile  only  so  long  as  they  are 
properly  protected  from  contamination.  No  wrappings  should  be 
removed,  or  seals  broken,  or  containers  opened  until  ready  for  use. 
The  responsibility  in  dealing  with  this  class  of  preparations  is  very 
heavy,  as  often  life  itself  may  depend  upon  the  product  being  properly 
sterilized  and  then  kept  in  that  condition  until  used. 

Portions  of  the  U.  S.  P.  and  N.  F.  articles  on  sterilization  are  incor- 
porated in  the  following: 

The  term  Sterilization,  as  used  in  medical  or  pharmaceutical  prac- 
tice, means  a  process  whereby  the  destruction  or  removal  of  all 
microscopic  living  organisms  and  their  spores  is  accomplished.  Some 
bacteria,  under  certain  conditions,  undergo  a  transformation  into 
a  listing  stage,  when  they  are  called  spores.  In  the  spore  state  they 
are  able  to  resist  influences  which  would  kill  the  bacteria.  Most 
disease-producing  bacteria  do  not  form  spores  and  are  therefore 
comparatively  easily  killed.  The  anthrax  and  tetanus  bacilli  are 
exceptions  to  this,  as  their  spores  are  quite  resistant.  An  object  which 
is  free  from  living  microorganisms  is  spoken  of  as  being  Bterile," 
but  this  condition  can  be  maintained  only  so  long  as  the  necessary 
precautions  are  taken  to  prevent  contact  with  the  atmosphere  or 
other  media  or  apparatus  which  may  carry  microorganisms. 

The  uses  of  sterilization,  as  applied  by  pharmacists,  are: 

1.  For  the  preparation  of  solutions  for  hypodermic  injection. 

2.  For  the  preparation  of  aseptic  medicines  for  interna]  or  external 
administration. 

3.  For  the  preparation  of  solutions,  dressings,  etc.,  for  surgical  use. 

4.  For  the  preservation  of  preparations  or  substances  through  the 
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destruction  of  organisms  which  would  otherwise  cause  deterioration 
or  decomposition. 

There  are  various  methods  whereby  sterilization  may  be  accom- 
plished, and  it  is  necessary  that  the  operator  shall  select  in  each 
case  the  one  which  is  most  suitable. 

From  the  viewpoint  of  the  pharmacist  it  is  important  to  know : 

First. — That  most  microorganisms  multiply  rapidly  at  tempera- 
tures between  20°  and  40°  C.  (68°  and  104°  F.)  if  there  is  some 
nutritive  material  present. 

Second. — If  contaminated  substances  are  maintained  at  a  tempera- 
ture of  freezing  (0°  C.  or  32°  F.)  or  below,  the  development  of 
organisms  is  retarded,  but  they  are  not  necessarily  destroyed. 

Third. — All  classes  of  microorganisms,  whether  they  are  bacteria, 
moulds,  yeasts,  diatoms  or  protozoa,  also  their  spores,  may  be 
destroyed  by  practically  the  same  procedure.  Any  method  which 
will  kill  all  bacterial  spores  will  also  destroy  every  form  of  life. 

Fourth. — Bacteria  may  develop  in  almost  any  substance  if  suffi- 
cient moisture  and  atmospheric  oxygen  are  present  and  the  tempera- 
ture is  favorable.  Some  bacteria  are  anaerobic,  that  is,  they  do  not 
require  oxygen,  and  will  not  survive  in  its  presence. 

Yeasts  develop  in  saccharine  substances,  while  moulds  develop 
within  and  upon  a  large  variety  of  organic  substances.  Protozoa  and 
diatoms  may  occur  in  water  which  is  highly  contaminated  with 
organic  matter.  Bacteria  and  moulds  do  not  thrive  in  sunlight,  while 
diatoms  and  algse  generally  develop  best  in  sunlight. 

Fifth. — Bottles,  flasks,  test  tubes,  etc.,  stoppered  with  purified 
cotton,  then  sterilized  and  kept  diy,  may  be  maintained  in  a  sterile 
condition  for  an  indefinite  period.  Before  opening,  however,  the 
orifice  should  be  sterilized  by  passing  it  through  a  Bunsen  flame. 
The  exterior  of  the  cotton  plug  is  burned  off  at  the  same  time,  thus 
destroying  bacteria  which  may  have  lodged  there. 

Sixth. — It  is  desirable  that  the  pharmacist  should  operate,  while 
preparing  sterilized  solutions,  ointments,  etc.,  under  conditions  which 
will  avoid  the  possibility  of  the  contamination  of  the  material,  ap- 
paratus, etc.,  by  the  falling  of  dust  during  the  operation. 

Seventh. — Bottles  containing  sterilized  liquids  to  be  dispensed 
should  be  closed  with  rubber  stoppers  which  have  previously  been 
sterilized  by  boiling  for  ten  minutes  in  a  5  per  cent,  phenol  solution, 
then  thoroughly  rinsed  in  boiling  water  and  stored  in  alcohol  until 
used.  These  should  be  handled  only  with  large  tweezers,  the  tips  of 
which  have  been  sterilized  by  heating  in  a  Bunsen  flame. 

Eighth. — Sterilized  freshly  distilled  water  should  be  used  in  pre- 
paring all  aqueous  solutions.  It  should  be  prepared  as  follows:  Place 
the  necessary  quantity  of  freshly  distilled  water  in  a  flask  of  Jena 
or  other  so-called  "non-soluble"  glass,  which  lias  been  previously 
cleansed  and  sterilized  as  described  for  glassware  in  Section  B.  Close 
the  mouth  of  the  flask  with  a  pledget  of  sterilized  purified  cotton, 
boil  the  contents  for  thirty  minutes,  and  allow  it  to  cool  without 
removing  the  cotton  plug.  Finally  protect  the  mouth  of  the  flask 
and  the  cotton  stopper  from  infection  with  dust  by  wrapping  it  in 
sterilized  paper.     For  use  in  hypodermic  injections  only   freshly 
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distilled  water  should  be  taken,  and  it  should  be  used  within  forty- 
eight  hours  after  sterilization  (see  Aqua  DestUlata  Sterilisata,  page 
309). 

The  methods  by  which  sterilization  may  be  accomplished  are  as 
follows : 

A.  Direct  Flame  (Flaming). — It  is  sometimes  possible  to  make 
use  of  the  direct  application  of  the  Bunsen  flame  (see  page  123)  for 
sterilization,  when  the  object  will  not  be  injured.  Such  objects  as 
platinum  needles,  dry  pipettes,  the  metallic  orifice  of  a  Berkefeld 
or  similar  filter,  the  lip  of  a  bottle  or  test  tube,  the  points  of  tweezers 
or  forceps  used  for  handling  sterilized  rubber  stoppers,  the  walls  of 
a  metallic  closet,  etc.,  may  be  rapidly  sterilized  by  holding  them  within 
the  Bunsen  flame  or  playing  the  flame  over  them  a  few  times. 

B.  Dry  Heat. — This  method  requires  that  the  object  be  heated  in 
an  oven  or  suitable  apparatus  (see  Fig.  368,  page  264,  and  Fig.  810) 
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Dry  Heat  Sterili«er 

at  a  temperature  of  from  160°  to  170°  C.  (320°-338°  F.)  continued 
for  at  least  two  hours.  It  is  desirable  that  the  object  be  wrapped  in 
paper  so  that  it  may  be  afterwards  handled  and  stored  in  a  sterile 
condition.  Slight  browning  or  charring  of  the  paper  is  not  objec- 
tionable, and  is  one  of  the  indications  that  the  proper  temperature 
has  been  reached. 

This  process  may  be  used  for  the  sterilization  of  empty  bottles, 
funnels,  test  tubes,  Petri  dishes,  ointmenl  jars,  and  other  glassware, 
but  should  not  be  used  for  any  substance  which  may  be  injured  by 
the  high  temperature  required.  Before  exposing  glassware  to  the 
heat  of  the  sterilizer  it  should  be  dried. 

This  method  may  also  be  used  for  the  sterilization  of  petrolatum, 
fixed  oils,  lard,  and  many  powders  as  laic,  kaolin,  boric  acid,  zinc 
oxide,  and  others  which  arc  not  injured  by  this  temperature,  the 
precaution  being  taken,   however,   to   spread   them   out  in   a   thin 
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stratum,  about  6  mm.   (Vi  inch)  in  thickness,  so  that  the  heat  may 
penetrate. 

In  sterilizing  petrolatum  and  fixed  oils,  apply  the  heat  directly  to 
a  sand  bath  carrying  the  vessel  containing  the  substance,  raise  the 
temperature  of  the  oil  to  200°  C.  (392°  P.),  and  then  immediately 
withdraw  the  heat  and  protect  the  sterilized  product  from  contami- 
nation. Glycerin  should  not  be  heated  higher  than  150°  C.  (302°  F.) 
and  this  temperature  should  be  maintained  for  one-half  hour.  Vola- 
tile substances,  such  as  Camphor  Liniment,  for  example,  should  be 
placed  in  strong  bottles,  such  as  solution  of  magnesium  citrate  bottles, 
the  stoppers  fastened  in,  or  in  sealed  ampuls,  and  the  containers  and 
contents  heated  in  an  oil  bath  or  a  concentrated,  aqueous  calcium 
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Arnold  Steam  Sterilizer 


chloride  solution  to  a  temperature  of  about  120°  C.  (248°  F.)  for 
one  hour. 

Bottles  and  other  glassware  which  are  to  be  sterilized  should  be 
thoroughly  cleansed  to  remove  all  organic  matter,  afterwards  rinsed 
with  very  weak  hydrochloric  acid  (about  0.3  per  cent.)  to  neutralize 
the  alkalinity  of  the  glass,  then  with  distilled  water  until  the  wash- 
ings are  neutral  and,  after  drying,  stoppered  with  purified  cotton, 
and  finally  wrapped  in  paper  and  heated  for  one  hour  at  about 
180°  C.  (356°  F.). 

C.  Moist  Heat  at  100°  C.  (212°  F.).— The  use  of  live.steam  for 
sterilization,  usually  in  an  Arnold  sterilizer  (see  Fig.  811)  or  in  a 
covered  kettle  or  boiler,  is  more  generally  applicable  than  dry  heat. 
On  account  of  the  greater  penetrating  power  of  steam  than  that 
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of  dry  heat  a  lower  temperature  is  equally  efficient  for  sterilization. 
By  this  process  the  substance  to  be  sterilized  is  sometimes  heated  but 
once  in  live  steam,  the  treatment  continuing  for  from  thirty  minutes 
to  one  hour,  but  "interrupted"  or  "fractional"  sterilization  is  pref- 
erable, due  to  the  fact  that  many  substances  are  injured  by  prolonged 
heating,  and  especially  because  organisms  may  exist  in  the  spore 
stage  and  in  that  condition  will  not  be  destroyed  by  the  first  heating. 
For  the  application  of  "interrupted"  sterilization,  the  substance  is 
heated  in  live  steam,  after  the 
temperature  has  been  raised  to 
100°  C.  (212°  F.)  for  fifteen  min- 
utes each  day  on  three  successive 
days,  the  substance  being  kept 
during  the  resting  period  between 
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Autoclave  Autoclave 

the  heatings  at  a  temperature  of  about  20°  C.  (68°  F.).  The  "moist 
heat"  sterilization  at  100°  C.  (212°  F.)  may  be  used  for  many 
pharmaceutical  solutions,  such  as  some  eye  waters,  gargles,  and  simi- 
lar solutions,  some  medicinal  syrups,  mucilages,  etc.  This  method 
may  also  be  used  for  the  sterilization  of  collapsible  metal  tubes. 

Much  of  the  glassware  on  the  market  is  relatively  quite  soluble  in 
water.  When  solutions  are  sterilized  in  glass  vessels  of  this  char- 
acter, a  copious  precipitate  appears  on  cooling,  together  with  a 
clouding  of  the  glass,  and  in  the  sediment  may  be  seen  glistening 
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spicules  or  thin  flakes.    It  is  therefore  advisable  to  use  vessels  made 
of  one  of  the  varieties  of  glass  known  as  ' '  non-soluble. ' ' 

The  alkalinity  of  the  glass  should  be  neutralized  as  described  under 
B  and,  if  this  has  been  done,  this  method  may  be  used  in  sterilizing 
solutions  for  culture  media,  caffeine,  caffeine  salicylate,  caffeine 
benzoate,  sodium  arsenate,  sodium  cacodylate  and  the  mineral  acid 
salts  of  strychnine,  morphine  and  cocaine. 

D.  Steam  Under  Pressure. — For  laboratory  purposes  this  form  of 
sterilization  has  many  advantages.  Its  application  by  the  use  of  a 
steam  cylinder,  known  as  an  autoclave  (see  Figs.  812  and  813),  pro- 
duces results  from  one  heating  of  fifteen  minutes,  under  a  pressure 
of  one  atmosphere  (a  temperature  of  about  115°  C.)  (239°  F.),  which 
are  more  reliable  than  the  method  requiring  heating  at  100°  C. 
(212°  F.)  each  day  for  three  successive  days.  The  higher  tempera- 
ture, however,  must  again  be  considered  and  the  method  cannot  be 
used  for  substances  which  are  injured  by  this  degree  of  heat.  The 
process  is  well  adapted  to  the  sterilization  of  solutions  of  stable  salts, 
etc. 

Surgical  Dressings. — Cotton,  bandages,  gauzes,  ligatures,  etc.,  may 
be  rendered  sterile  by  treatment  with  steam  in  a  pressure  apparatus 
(autoclave)  at  115°  C.  (239°  F.)  for  fifteen  minutes  or  by  exposure 
to  drv  heat  in  an  ordinary  air-bath  or  sterilizer  at  a  temperature  of 
from*160°  to  170°  C.  (320°-338°  F.)  for  two  hours.  It  should  be 
remembered  that  all  surgical  materials  are  not  amenable  to  such 
thorough  treatment  without  more  or  less  deterioration  taking  place. 
Bandages  must  be  folded  or  packed  in  such  a  manner  as  to  permit 
the  penetration  of  steam  or  dry  heat  during  the  process  and  should 
be  so  arranged  that  after  the  sterilization  is  completed  all  subsequent 
contamination  with  bacteria  will  be  prevented.  This  is  usually 
accomplished  by  immediately  enclosing  them  in  glass  containers  or 
wrapping  them  in  a  number  of  thicknesses  of  previously  sterilized 
parchment  paper. 

E.  Low  Temperature  (Pasteurization). — This  process  is  carried 
out  in  practicallv  the  same  way  as  described  under  C  [interrupted 
sterilization  with  moist  heat  at  100°  C.  (212°  F.)],  except  that  the 
temperature  is  maintained  at  from  60°  to  70°  C.  (140°-158°  F.). 

Material  to  be  sterilized  at  pasteurization  temperature  is  heated  on 
six  successive  days  for  from  one-half  to  one  hour  each  day  at  the  tem- 
perature indicated  above,  and  during  the  resting  stage  between  the 
heatings,  kept  at  about  20°  C.  (68°  F.). 

This  method  is  employed  when  the  material  to  be  sterilized  is 
readily  decomposed  by  heat,  and  it  is  recommended  for  the  steriliza- 
tion of  solutions  of  organic  salts,  alkaloids,  alkaloidal  salts,  ami  such 
other  substances  as  are  subject  to  decomposition  by  exposure  to  a 
higher  temperature. 

F.  Filtration. — This  method,  when  suitable  apparatus  is  nsed, 
affords  one  of  the  most  practical  and  efficient  processes  for  preparing 
sterilized  solutions.  A  Berkefeld  or  Chamberland  filter  candle,  which 
is  made  of  stone  or  porcelain,  is  so  arranged  that  the  orifice  projects 
from  the  bottom  of  a  glass  or  metallic  cylinder,  a  metallic  hell  being 
attached  above  and  around  the  outlet,    To  hasten  the  operation,  the 
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jar  may  be  arranged  so  that  it  can  be  closed  and  air  pressure 
applied  over  the  liquid  to  be  filtered.  Pressure  may  be  applied 
by  a  rubber  bulb  or  hand  pump  through  a  tube  fitted  with  a  stop- 
cock. When  the  pressure  has  been  applied  the  stopcock  may  be  closed 
and  the  filtration  allowed  to  proceed. 

To  use  this  apparatus  it  is  supported  on  a  tripod  or  retort  stand, 
Fig.  814  the  metallic  orifice  and  inside  of  the  bell  cover  sterilized 
by  the  direct  application  of  the  Bunsen  flame;  the  lip 
and  cotton  stopper  of  the  sterilized  vessel  also  flamed, 
the  cotton  plug  removed  and  the  bottle  slipped  over  the 
outlet  from  the  filter.  The  liquid  to  be  sterilized  is  then 
poured  into  the  jar,  the  pressure  applied,  and  when  all 
of  the  liquid  has  filtered  into  the  bottle,  the  latter  is 
closed  with  a  sterilized  stopper. 

The     apparatus    should    be  Fig.  815 

taken  apart  after  each  opera- 
tion and  the  candle  filter  steri- 
lized in  an  autoclave  or  by 
heating  at  100°  C.  (212°  F.) 
in  live  steam  or  boiling  water, 
during  one  hour.  It  should  be 
Candle  Filter  frequently  tested  by  placing 
the  entire  candle  under  water  and  forcing  air 
through  it  by  means  of  a  rubber  bulb  or  a 
pump.  By  this  means  a  break  or  crack  is 
easily  detected.  Types  of  filter  candles  are 
shown  in  Figs.  814  and  815. 

This  device  may  be  used,  if  the  proper  pre- 
cautions are  taken,  for  aqueous  solution  such 
as  gargles,  eye  washes,  solutions  of  alka- 
loids, etc. 

G.  Approximate  Sterilization. — It  may  be- 
come desirable,  when  time  is  not  available  or 
when  substances  are  easily  injured  by  heat,  to 
prepare  solutions  or  preparations  which  are 
approximately  sterile.  If  this  method  is  to  be 
used  it  is  essential  that  distilled  water,  the 
several  sizes  of  bottles,  funnels,  filter  paper, 
rubber  stoppers,  ointment  vehicles,  ointment 
jars,  collapsible  metal  tubes,  etc.,  be  kept  on 
hand  in  a  sterile  condition. 

The  operator  may  conduct  the  necessary 
manipulation  within  a  large  sheet  iron  oven, 
the  door  of  which  is  open  and  the  interior  of 
which  has  been  sterilized  with  a  Bunsen  flame, 
or  under  a  glass  box  which  has  been  cleansed  with  alcohol  and  chloro- 
form, or  under  a  cloth  canopy  stretched  on  a  wooden  frame,  the  doth 
immediately  before  use  being  moistened  with  5  per  cent,  phenol 
solution.  All  weighings  and  operations  should  be  carried  out  under 
the  protected  area.  Weighings  should  be  made  on  prlass  scale  pans 
which  have  been  first  cleansed  with  alcohol  and  afterwards  with 
116 
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chloroform,  or  on  metallic  pans  which  have  been  sterilized  in  a 
Bunsen  name.  If  a  spatula  is  to  be  used  it  should  be  treated  with  alco- 
hol and  chloroform  or  passed  through  the  Bunsen  flame  several  times. 

If  an  aqueous  solution  is  to  be  prepared,  the  material  is  weighed 
and  transferred  to  a  sterilized  bottle,  the  mouth  of  which  has  been 
sterilized  in  the  flame  before  removing  the  cotton  plug,  the  sterilized 
water  is  then  added  and  the  bottle  stoppered  with  a  sterilized  stopper. 
Chemical  salts  and  other  substances  which  are  likely  to  be  used  for 
making  sterile  preparations  by  this  method  should  be  procured 
especially  for  this  work,  and  should  be  carefully  protected  from  dust 
and  other  contamination.  If  a  solution  requires  filtration,  this  can 
be  done  in  the  protected  area,  using  a  sterilized  funnel  and  sterilized 
cotton  or  filter  paper,  which  has  been  thoroughly  washed  with  alcohol. 
Ointments,  powders,  etc.,  may  be  mixed  within  the  protected  space, 
using  sterilized  materials,  apparatus,  and  containers.  It  must  be 
remembered  that  this  operation  results  in  only  approximate  sterility, 
and  that  freedom  from  dust  in  the  room,  personal  cleanliness  of  the 
operator,  and  the  most  scrupulous  care  throughout  are  required  for 
satisfactory  results. 

This  process  is  the  one  used  in  the  preparation  of  Salvarsan  or 
"606." 

H.  Sterilization  by  Means  of  Chemical  Agents. — For  the  purpose 
of  assisting  in  sterilization  or  of  protecting  substances  from  subse- 
quent contamination,  chemical  agents  are  sometimes  employed. 

Dependence  solely  upon  chemical  germicides  demands  larger  pro- 
portions of  these  than  are  usually  allowable;  hence  they  should  be 
used  as  adjuncts  only,  and  generally  in  quantities  insufficient  to 
insure  sterility  in  themselves. 

When  chemical  agents  are  employed,  the  usual  precautions  should 
be  observed  as  to  cleansing  and  sterilizing  bottles,  graduates,  stoppers, 
etc.,  and  in  so  far  as  possible  without  injury,  the  substance  itself 
should  be  sterilized  or  pasteurized  by  heat.  The  chemical  agents 
should  only  be  used  to  assist  in  the  processes  and  to  hinder  subsequent 
contamination. 

This  method  is  frequently  used  for: 

1.  The  disinfection  of  the  hands  and  the  table  before  the  prepara- 
tion of  a  sterile  solution. 

2.  For  the  disinfection  of  scale  pans  and  spatula,  etc.,  alcohol, 
ether,  or  chloroform  being  used  chiefly  for  this  purpose ;  but  sterili- 
zation by  heat  is  better. 

3.  To  sterilize  large  glass  vessels  that  cannot  easily  be  subjected  to 
heat — such  as  carboys,  large  bell  jars,  etc. 

4.  To  maintain  in  a  sterile  condition  various  remedies  such  as 
antitoxins,  bacterial  vaccines,  etc. 

For  the  preservation  of  antitoxins  and  bacterial  vaccines,  phenol 
or  cresol  is  used,  the  former  in  the  proportion  of  0.5  per  cent.,  the 
latter  from  0.25  per  cent,  to  0.4  per  cent.  Cresol  is  from  two  and  a 
half  to  three  times  as  strongly  germicidal  as  phenol  and  scarcely 
more  poisonous.  While  other  chemical  germicides  may  be  used,  these 
have  been  preferred  because  they  are  uniform  and  relatively  non-toxic. 

It  is  impossible  to  set  definite  limits  which  will  fit  all  cases  for  the 
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amounts  of  the  chemical  agents  which  may  be  employed,  because  the 

composition  of  the  substance  and  its  degree  of  contamination  are 
important  factors  in  sterilization. 

Solutions  of  salts,  practically  free  from  organic  matter,  are  easily 
sterilized,  while  solutions  which  contain  appreciable,  though  small, 
amounts  of  organic  substances  may  be  difficult  to  sterilize. 

Mineral  acids,  while  objectionable  as  disinfectants  in  pharma- 
ceutical preparations,  inhibit  the  development  of  germs  in  very  weak 
solutions,  and  acid  solutions  sterilize  more  easily  than  do  neutral  or 
slightly  alkaline  solutions. 

Iodine  is  one  of  the  most  effective  of  disinfectants,  and  preparations 
containing  free  iodine  in  material  proportions  become  sterile  of  them- 
selves. The  same  is  true  of  solutions  containing  chlorine  or  hypo- 
chlorites, or  bromine.  The  chlorides,  bromides,  and  iodides  in  general 
have  only  very  feeble  disinfecting  power,  but  the  soluble  fluorides  are 
active. 

Chlorine  and  the  hypochlorites,  also  bromine,  have  long  been  used 
as  disinfectants ;  but  because  of  their  irritant  properties  their  use  was 
restricted.  Now,  however,  various  non-irritant  chlorine  compounds 
are  being  largely  used  in  surgery,  in  the  treatment  of  wounds,  and  in 
water  sterilization  (see  Carrel-Dakin  Solution,  page  682,  and  Formu- 
lary Part  VI,  also  Chlorazene,  page  1010,  and  Halazone,  page  1012). 

The  salts  of  mercury  and  of  silver  are  active  germicides  and  are 
among  the  most  important  disinfectants  for  physiological  use,  but 
they  have  specific  actions  which  limit,  or  may  prohibit,  their  addition 
to  pharmaceuticals  for  antiseptic  or  disinfectant  purposes.  Salts  of 
copper  are  powerful  fungicides,  but  are  feeble  antiseptics.  Other 
neutral  salts  are  feebly  antiseptic  and  not  generally  of  value  for 
this  purpose. 

Peroxides,  when  under  conditions  in  which  they  liberate  nascent 
oxygen,  may  sterilize,  but  are  useful  only  in  proportion  to  their  own 
decomposition.  Similar  powers  are  attributed  to  persulphates  and 
permanganates,  which  act  by  liberating  nascent  oxygen,  and  which 
require  an  intimate  contact  with  the  substance  to  be  sterilized  to  be 
effective. 

Of  the  organic  bodies,  alcohol  stands  first  in  pharmacy  as  a  preserv- 
ative. Alcohol,  when  present  to  the  extent  of  from  20  to  40  per  cent. 
by  volume,  is  an  efficient  antiseptic.  Solutions  containing  from  40  to 
70  per  cent,  are  actively  disinfectant,  the  latter  strength  being  most 
efficient.  Above  70  per  cent,  its  efficiency  tends  to  diminish,  and 
stronger  alcohol  may  preserve  without  killing  germs. 

Formaldehyde  is  one  of  the  most  efficient  of  disinfectants,  and  is 
antiseptic  in  very  small  proportions,  but  may  be  objectionable  for 
pharmaceutical  preparations.  Chloroform  and  bromoform  are  both 
active  germicides  in  aqueous  solutions,  while  iodoform  is  employed 
medicinally  for  this  one  purpose.  Thymol  iodide  is  another  instance 
of  like  character. 

Phenol  is  perhaps  the  most  common  of  disinfectants,  and  with 
cresol  is  the  substance  most  frequently  used  in  hypodermatic  and 
epidermatic  medicaments.  These  have  the  advantage  of  combining 
activity  with  stability.     Other  phenolic  compounds,  as  resorcinol, 
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thymol,  betanaphthol,  phenyl  salicylate  (salol),  etc.,  are  useful  agents 
and  are  frequently  used  in  medication  for  their  antiseptic  qualities. 

A  number  of  the  volatile  oils,  as  anise,  clove,  cinnamon,  pine,  gaul- 
theria,  etc.,  possess  appreciable  value  as  antiseptics,  and,  while  used 
mainly  as  flavors,  are  also  employed  for  their  antiseptic  properties. 
Benzoic  and  salicylic  acids  are  often  preferred  for  internal  adminis- 
tration. They  are  efficient  as  antiseptics,  but  are  feeble  as  disinfec- 
tants. In  foods  these  are  limited  to  one  part  per  thousand  by  food 
commissioners,  which  is  not  sufficient  for  sterilization,  but  which 
inhibits  the  development  of  most  germs. 

If  the  responsibility  is  thrown  upon  the  pharmacist,  the  first  con- 
sideration should  be  the  character  of  the  substance  to  be  sterilized, 
the  presence  of  antiseptic  ingredients,  whether  active  or  feeble,  being 
considered,  and  the  action  of  heat  upon  it.  Heat  sterilization  should 
always  receive  first  consideration. 

If  pasteurization  only  is  allowable,  the  use  of  0.5  per  cent,  to  1 
per  cent,  of  phenol  will  aid  materially  in  insuring  sterility,  since  all 
germicides  are  much  more  efficient  at  high  than  at  low  temperatures. 
Cresol,  in  0.1  to  0.4  per  cent,  solution,  is  also  frequently  used.  These 
proportions  may  not  be  sufficient  in  themselves  to  produce  sterility, 
but  they  are  aids  in  securing  and  maintaining  this  condition,  and 
are  usually  preferred  in  preparations  for  hypodermatic  and  epider- 
matic  medication. 

For  medicines  for  internal  administration  hydrogen  dioxide,  sul- 
phurous, salicylic  or  benzoic  acid,  or  chloroform  should  be  first  con- 
sidered. One  part  per  thousand  is  the  common  limit  for  these,  ex- 
cepting hydrogen  dioxide.  The  latter  is  often  efficient  in  very  small 
proportions  (one  in  ten  thousand),  but  is  slow  in  action  and  of  little 
value,  in  mixtures  or  for  preserving  preparations  used  intermittently. 
It  has  the  advantage  of  not  seriously  disturbing  digestion. 

The  use  of  chemical  disinfectants  or  antiseptics  and  the  problems 
of  sterilization  call  for  judgment  and  some  knowledge  of  the  prin- 
ciples involved.  No  definite  procedure  can  be  recommended  which 
will  fit  all  cases.  Success  in  sterilization  must  depend,  as  in  other 
things,  upon  an  intelligent  application  of  principles  rather  than 
upon  a  literal  following  of  arbitrary  rules. 

The  use  of  the  ultra-violet  ray  for  the  sterilization  of  water  is 
also  employed  in  large  laboratories  and  hospitals.  The  water  is 
passed  through  a  special  apparatus  where  it  is  exposed  to  the  ultra- 
violet ray,  which  causes  the  destruction  of  all  bacteria.  An  apparatus 
carrying  one  110-volt  lamp  is  capable  of  sterilizing  150  gallons  of 
water  per  hour. 

Pasteurizing  Milk. — When  milk  is  heated  at  low  temperatures 
(between  50°  and  80°  C.  or  122°  and  176°  F.)  for  from  twenty  to 
thirty  minutes,  most  of  the  bacteria  are  destroyed  without  altering  the 
nutritive  quality  of  the  milk.  Tn  many  communities  pasteurized  milk 
may  be  obtained  from  milk  dealers,  but  it  may  be  readily  prepared 
in  the  home  by  placing  the  milk  in  suitable  bottles,  usually  the 
regular,  round  milk  bottles  used  for  infant  feeding,  holding  from 
six  to  twelve  fluidounees,  stoppering  them  with  absorbent  eotton, 
placing  them  in  a  frame  holding  six  or  more  bottles  and  this  in  a 
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kettle  of  water.  The  water  and  milk  are  then  heated  to  the  desired 
temperature,  usually  between  65°  and  70°  C.  (149°-158°  F.),  then 
allowed  to  stand,  without  further  heating,  for  from  twenty  to  thirty 
minutes,  and  afterwards  quiekly  cooled.  The  milk  should  be  kepi 
in  the  bottles  in  which  it  was  pasteurized,  preferably  on  ice,  until 
used. 

Disinfectants. — In  the  prevention  and  treatment  of  diseases  which 
are  contagious  or  communicable,  the  modern  practice  of  medicine  has 
introduced  the  use  of  a  number  of  substances  which  render  inert  or 
destroy  the  organisms  which  produce  disease.  The  pharmacist  will 
often  be  called  upon  for  general  information  concerning  the  use  and 
character  of  these  substances  and  will  be  expected  to  supply  them 
to  the  community.  He  should  therefore  be  accurately  informed 
concerning  them;  and,  as  there  is  not  space  in  a  book  of  this  kind 
for  its  thorough  treatment,  attention  is  called  to  an  excellent  publica- 
tion by  the  Public  Health  Service  of  the  United  States,  i.e.,  ''Disin- 
fectants, Their  Use  and  Application  in  the  Prevention  of  Communi- 
cable Diseases,"  by  Thomas  B.  McClintic.  This  booklet  may  be 
obtained  by  writing  to  the  Surgeon  General  at  Washington,  D.  C. 

Ampuls. — This  is  a  term  applied  to  small,  flask-shaped  glass  con- 
tainers holding  various  forms  of  sterilized  medicinal  solutions  or 
suspensions,  usually  intended  for  injection,  either  intravenously, 
intramuscularly,  or  subcutaneously.  The  name  is  derived  from  the 
Latin  ampulla,  meaning  flask. 

This  form  of  medication  has  become  popular  in  recent  years, 
largely  because  of  its  convenience  to  the  busy  practitioner,  the  ease 
with  which  sterile  products  may  be  preserved  and  handled,  and  be- 
cause of  the  prompt  and  direct  response  from  medicinal  agents. 

Selecting  the  Empty  Ampuls. — The  first  consideration  is  the  con- 
tainers. While  these  may  be  made  by  the  pharmacist,  when  suffi- 
ciently skilled,  from  glass  tubing,  the  better  plan  is  to  buy  them  from 
regular  glass  blowers.  The  kind  of  glass  from  which  they  are  made 
is,  however,  of  great  importance.  Common  flint  or  bottle  glass,  or 
even  the  usual  glass  for  chemical  apparatus,  is  too  soluble  and 
alkaline  for  many  substances.  They  should  be  made  of  a  colorless, 
so-called  "hard"  or  "non-soluble"  glass.  Amber  glass  is  not  well 
suited  as  it  is  exceptionally  soluble.  If  protection  from  light  is 
required,  this  may  be  secured  by  enclosing  the  filled  ampuls  in 
suitable  boxes.  The  empty  ampuls  should  be  thoroughly  cleaned 
by  washing  in  distilled  water,  drained  until  dry,  then  sterilized  by 
heating  in  a  dry  heat-sterilizer  or  oven  for  one  hour,  at  about  180°  C. 
(356°  F.),  and  carefully  protected  from  dust  until  filled  and  sealed. 

Filling  Ampuls. — Many  ingenious  devices  have  been  offered  for 
filling  ampuls.  One  general  plan  calls  for  the  inversion  of  fifty  <>r 
more  empty  sterile  ampuls  in  a  sterilized  jar,  the  pouring  on  top 
of  them  of  just  sufficient  of  the  sterile  solution  to  till  the  ampuls. 
then  the  creation  of  a  vacuum  in  the  jar  and  ampuls  by  meai 
a  suction  pump,  followed  by  the  slow  admission  of  air  through  a 
cotton  filter.  The  air  pressure  forces  the  solution  into  the  ampuls, 
which  may  then  be  quickly  sealed. 

Another  plan  is  illustrated  in  Fig.   816.     Here  the  solution  is 
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sterilized  by  filtration  through  a  candle  filter  located  at  the  top  of 
the  apparatus,  and  is  received  in  the  sterilized  glass  reservoir  below. 
By  turning  the  stopcock  the  amount  for  each  ampul  may  be  meas- 
ured in  the  graduated  cylinder  on  the  side,  and  by  another  turn  of 
the  stopcock  the  liquid  is  delivered  into  the  ampul  below,  which  is 
subsequently  sealed.  This  apparatus  is  expensive,  difficult  to  steril- 
ize, and  very  slow  in  operation.  Machines  are  being  automatically 
operated  on  a  large  scale  whereby  sterile  ampuls  are  filled,  individu- 
ally, as  each  passes  a  certain  point  on  the  outer  edge  of  a  revolving 
disk.  At  this  point  a  syringe,  similar  to  a  hypodermic  syringe, 
delivers  the  measured  volume  of  sterile  solution  inside  the  ampul. 
As  the  disk  revolves  another  empty  ampul  moves  into  position  for 
Fig.  816  filling*  while  the  filled  ampul  is  sealed,  then  removed, 
and  its  place  taken  by  a  fresh  empty  ampul.  The 
pharmacist,  however,  is  not  likely  to  equip  himself 
with  elaborate  apparatus  for  doing  this  work,  espe- 
cially when  a  burette  having  a  glass  stopcock  and  with 
a  small  glass  tip  attached  to  the  lower  orifice  will  be 
found  very  satisfactory  for  filling  ampuls.  Having 
sterilized  the  empty  ampuls,  the  burette,  and  the  solu- 
tion or  suspension,  and  set  up  the  apparatus  in  a  pro- 
tected area  where  it  is  not  likely  to  be  contaminated  by 
falling  or  floating  dust,  the  ampuls  may  be  readily 
filled.  The  glass  tip  should  be  plunged  inside  the 
ampul  to  a  point  below  the  neck,  so  that  the  air  may 
escape  and  the  neck  remain  dry  for  sealing.  When 
filled,  the  ampul  is  sealed  by  holding  it  in  a  Bunsen 
burner  at  an  angle,  so  that  the  contents  do  not  run 
into  the  neck  of  the  flask,  and  slowly  rotating  it  con- 
tinuously, so  that  as  the  glass  melts  it  tends  to  turn 
inward,  sealing  the  neck  with  a  bead  of  glass.  If 
'available,  a  blast  lamp  is  to  be  preferred  for  the  seal- 
ing, as  non-soluble  glass  melts  slowly  in  the  Bunsen 
(flame.  In  whatever  manner  it  has  been  filled,  it  is 
Filling  Ampuls  best  to  sterilize  the  sealed  ampul  again  to  insure  a 
perfect  product. 

Sterilizing  Ampuls. — The  method  to  be  followed  in  sterilizing  the 
empty  glass  ampuls  has  already  been  given.  Delicate  glass  apparatus, 
used  in  filing  ampuls,  must  be  sterilized  with  great  care,  especially 
avoiding  sudden  changes  of  temperature.  It  must  be  heated  and 
cooled  slowly,  whether  sterilized  in  an  autoclave  or  with  dry  heat.  It 
is  not  possible  to  outline  specific  directions  for  sterilizing  the  solutions 
to  be  filled  into  ampuls,  as  they  must  be  given  individual  considera- 
tion. Some  substances  are  not  injured  by  even  the  heat  of  the  dry  air 
sterilizer,  while  otheM  are  destroyed  by  100°  C.  (212°  F.)  and  there- 
fore must  be  pasteurized.  Oft  on  the  alkalinity  of  the  glass  used  for 
making  ampuls  is  a  contributing  factor  in  decomposition.  Substances, 
reported  sensitive  to  heat,  may  often  be  successfully  sterilized  at  the 
higher  temperatures  if  contained  in  non-soluble  glass  when,  under 
the  influence  of  alkalies  from  soluble  glass,  they  would  have  been 
quickly  destroyed. 
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When  ampuls  have  been  filled  and  sealed  for  the  final  sterilization, 
if  the  autoclave  temperature  and  pressure  are  permissible,  that  ua 
always  preferred  and  may  be  easily  secured  for  the  pharmacist  by 
heating  the  sealed  ampuls  for  fifteen  minutes  in  a  boiling  saturated 
solution  of  ammonium  chloride.  This  solution  boils  at  about  115°  C. 
(239°  F.),  and  thus  provides  the  usual  autoclave  conditions  within 
the  ampuls.  It  is  customary  to  color  the  solution  blue  so  that  a 
leaking  ampul  will  quickly  be  discovered  through  its  contents  be- 
coming colored.  The  saturated  solution  should  not  be  boiled  actively 
as  the  ampuls  are  thereby  subjected  to  needless  danger  from  breakage. 
If  temperatures  lower  than  115°  C.  (239°  F.)  are  necessary,  the 
process  already  outlined  for  live  steam  at  100°  C.  (212°  F.)  either 
continuous  or  interrupted,  may  be  used,  or,  if  required,  the  inter- 
rupted pasteurization  method  may  be  followed.  The  more  important 
substances  sold  in  ampuls  and  the  temperature  and  process  for 
sterilization  are  given  in  the  following  table: 


Substance  in  solution  or  suspension  to  be 

sterilized 
Argyrol 

Atropine  Sulphate 
Caffeine  and  Sodium  Benzoate 
Calomel  in  oil  (5  per  cent.) 
Camphorated  Oil  (10  per  cent.)  in  ampuls 
Cocaine  Hydrochloride 
Emetine  Hydrochloride 
Ergot  (aqueous  solution) 
Eucaine  Hydrochloride 
Grey  Oil  (It  must  not  be  heated) 

Iron  Arsenite 

Iron  Arsenite  with  Ammonium  Citrate 

Iron  Arsenite  with  Strychnine 

Iron  Cacodylate 

Iron  and  Ammonium  Citrate 

Mercury  Benzoate 

Mercury  Cacodylate 

Mercury  Salicylate 

Morphine  Hydrochloride 

Morphine  Sulphate 

Morphine  and  Atropine 

Pilocarpine  Nitrate 

Quinine  Dihydrochloride 

Quinine  and  Urea  Hydrochloride 

Salvarsan 

Sodium  Cacodylate 
Stovaine 

Strychnine  Nitrate 
Strychnine  Sulphate 


Process 

Tempera  turo 

Steam  heat 

100°  C. 

Low  heat  or  filtration 

60°-70°  C. 

Low  heat  or  filtration 

60°-70°  C. 

Steam  heat 

100°  C. 

Autoclave  or  steam  heat                115 

0  Cor  100° C 

Low  heat  or  filtration 

60°-70°  C. 

Steam  heat 

100°  C. 

Low  heat  or  filtration 

6O°-70°  C. 

Low  heat  or  filtration 

60°-70°  C. 

Extinguish  the  mercury  in  sterile 

oil,  using  a  sterile  mortar 

Steam  heat 

100°  C 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Low  heat  or  filtration 

60°-70°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  c. 

Steam  heat 

100°  c. 

Low  heat  or  filtration 

60°-70°  C. 

Low  heat  or  filtration 

60°-70°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Approximate  sterilization 

No  heat 

(see  page  1841) 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

Steam  heat 

100°  C. 

QUESTIONS  ON  STERILIZATION  AND  AMPULS 

Why  is  this  subject  important?     (See  page  1835.) 

What  cautions  should  be  observed  and  why? 

I  low  may  the  principles  of  sterilization  be  applied  by  the  pharmacist'' 

What  important  facts  should  the  pharmacist  understand  about  these  operations'1 

Outline  the  methods  for  applying  "direct  flame"  sterilization  and  its  applications. 

What  are  the  temperatures  for  "dry  heat  sterilization"?  How  may  it  be  applied, 
and  what  are  its  applications? 

Describe  the  sterilizing  of  bottles,  of  petrolatum,  of  powders. 

How  is  sterilization  with  moist  heat  applied? 

What  are  its  uses? 

Name  the  advantages  of  using  steam  under  pressure  for  sterilizing.  What  tem- 
perature and  pressure  is  usually  used?    Describe  an  autoclave. 

How  may  surgical  dressings  be  sterilized? 
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What  is  meant  by  "pasteurization"?  How  is  it  carried  out?  What  is  the  temper- 
ature used? 

Why  must  this  method  be  used  for  some  substancQS? 

What  is  meant  by  "interrupted  sterilization"? 

How  ma}'  solutions  be  sterilized  by  filtration? 

What  precautions  are  necessary  to  insure  sterile  solutions  by  this  method? 

What  is  meant  by  "approximate  sterilization"? 

Describe  the  method  for  its  application. 

For  what  important  substance  must  this  method  be  used? 

How  may  substances  be  sterilized  by  chemical  agents?  What  are  the  mpst  im- 
portant uses  for  this  method? 

Mention  the  various  chemicals  available  for  this  purpose  and  their  uses  and  limi- 
tations. 

What  are  disinfectants?  Why  should  the  pharmacist  familiarize  himself  with  the 
more  important  disinfectants? 

How  may  milk  be  pasteurized?  What  temperature  is  used?  What  is  the  advan- 
tage of  pasteurized  milk? 

What  are  ampuls?    Why  are  ampuls  of  value? 

What  kind  of  glass  should  be  used  in  making  ampuls?    Why? 

How  may  ampuls  be  filled?    How  sealed? 

Describe  the  various  methods  of  sterilization  which  may  be  used  in  sterilizing  the 
empty  ampuls,  the  filling  apparatus,  the  solution  or  substance  to  be  placed 
in  the  ampul,  and  the  final  sterilization  of  the  filled  and  sealed  ampul. 

Give  the  temperatures  and  methods  by  which  some  of  the  more  important  sub- 
stances may  be  sterilized. 
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FORMULARY  OF  UNOFFICIAL  PREPARATIONS 

THE  following  formulas  have  been  collected  principally  with 
the  view  of  saving  the  labor  and  time  of  the  pharmacist,  who 
is  often  suddenly  called  upon  to  prepare  some  remedy  for 
which  he  may  not  have  a  formula  in  his  recipe  book.  The 
author 's  name  is  appended  to  the  formula  when  it  is  known,,  and  the 
selection  has  been  carefully  made  so  as  to  embrace  many  which  are 
not  easy  of  access.  The  subjects  are  arranged  alphabetically,  using 
the  English  title,  and  appending  the  Latin  title  whenever  one  has 
been  adopted;  it  is  believed  that  this  will  facilitate  ready  reference 
to  any  formula. 


Acetic  Acid,  Camphorated 

Camphor,  1  oz.  av. 

Acetic  Acid,  16  fl.  oz. 

Powder   the   camphor   with   the  aid   of  alco- 
hol, and  dissolve  it  in  the  acetic  acid. 


Lanolin, 
Yellow  Wax, 
Distilled  Water, 
Menthol, 
Methyl  Salicylate 


Analgesic  Balm 


675  grains 

150  grains 

225  grains 

225  grains 

225  grains 


Aromatic  and  Antacid  Corrective  of 
Indigestion 

(Dr.  J.  J.  Levick) 
Sodium  Bicarbonate,  80       grains 

Compound   Tincture  of  Cardamom,     4       fl.  dr. 
Compound  Infusion  of  Gentian,  2%  fl-  oz. 

Peppermint    Water,  3       fl.  oz. 

Mix.     A  tablespoonful  as  required. 

Aromatic  Antiseptic  Solution 

(Eye  Wash,  Hoffman) 
Camphor, 
Thymol, 

Sodium  Chloride, 
Sodium   Benzoate, 
Sodium  Bicarbonate, 
Oil  of  Spearmint, 
Oil  of  Eucalyptus, 
Oil  of  Dwarf  Pine  Needles, 
Alcohol, 
Glycerin, 
Water,  a  sufficient  quantity, 


8 

83 

83 

170 


grains 

grains 

grains 

grains 

grains 

8       grains 

13%  grains 

13%  grains 

154       grains 

417       grains 


To  make 


32 


fl.  oz. 


Brassicon 


Bromo-Chloralum 

Aluminum  Chloride,  1  oz.  troy 

Aluminum    Bromide,  240  grains 

Boiling  Water,  8  fl.  oz. 

Dissolve    by   heat   on    a    water    bath ;     when 
cool,    filter    through    paper. 


Camphor,   Phenolated 


Camphor, 
Phenol, 
Alcohol, 
Mix. 


Camphor, 
Myrrh, 
Sugar, 
Water, 


Camphor  Julep 

(Thom60nian  name) 


60  grains 
20  grains 
'    2  minima 


30  grains 

105  grains 

60  grains 

2  fl.  oz. 


Caustic,  Iodine 

(Rieseberg's) 
Iodine,  1  oz.  troy 

Glycerin,  2  fl.  oz. 

Applied  every  second  day  with  a  brush.  As 
the  preparation  is  very  powerful,  its  effect 
must  be  watched. 


Caustic,    Painless 

(Esmarch's) 


Arsenic   Trioxide, 
Morphine   Sulphate, 
Mild  Mercurous  Chloride, 
Powdered   Acacia, 
Mix. 


2  grains 

2  grains 

16  grains 

96  grains 


Camphor,  20  grains 

Oil  of  Peppermint,  1  fl-  dr. 

Volatile   Oil    of   Mustard,  12  minims 

Ether,  2  fl.  dr. 

Alcohol,  «  A-  dr. 
Spirit  of  Peppermint,  sufficient  to  color. 

Mix.      Used   externally  in   headache.               I 


Cerate  of  Lead,  Compound 

(J.   Parrish,   Sr.) 

Cerate  of  Lead  Subacetate,  240  gTains 

Cerate,  240  grains 

Powdered    Opium.  60  grains 

Mil.l  Ifercnrooa  Chloride,  60  grains 

Mix.     Used  in  eruptions  of  a  local  character. 
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Cerate,  Savine 

Ceratim  Sabi.ve.     U.   S.   1880 

By  measure 
Fluidextract  of  Savine,  25  parts,  or  5  oz.  av. 
Resin   Cerate,    90   parts,   or  18  oz.  av. 

Melt  the  resin  cerate  by  means  of  a  water 
bath,  add  the  fluidextract  of  savine,  and  con- 
tinue the  heat  until  the  alcohol  has  evapo- 
rated ;  then  remove  the  heat,  and  stir  con- 
stantly until  cool. 

Cerate,  Soap 

Cerati-m  Safonis.     U.  S.  1870 
Soap   Plaster,  2       oz.  troy 

Yellow    Wax,  2Vfc   oz.  troy 

Olive  Oil,  i       oz.  troy 

Melt  together  the  plaster  and  wax,  add  the 
oil,  and,  after  continuing  the  heat  a  few 
minutes,  stir   the  mixture  until   cool. 

Cerate  of  Zinc  Carbonate 

Precipitated,  Zinc  Carbonate,  2  oz.  troy 

Ointment,  10  oz.  troy 

Mix  them  thoroughly. 

Chloroform,  Gelatinized 

Purified   Chloroform,  6  fl.  dr. 

White    of    Egg,  6  fl.  dr. 

Put    into    a    wide-mouthed,    two-ounce    vial, 

shake  it,  and  allow  it  to  stand  for  three  hours. 

Cleanser,   Non=explosive   Gasoline 
I 

Benzene,  4  parts 

Carbon   Tetrachloride,  6  parts 

Mix. 
or 

II 
Benzene,  1  part 

Carbon    Tetrachloride,  9  parts 

Mix. 

Collodion  for  Corns 

(Gezow's) 

Salicylic    Acid,  45  grains 

Extract    of    Indian    Hemp,  8  grains 

Collodion,  6  fl.  dr. 

Dissolve. 

Collodion,  Corn,  Liebig's 

Salicylic    Acid,  5  grains 

Extract   of   Indian    Hemp,  30  grains 

Collodion,  5  fl.  dr. 
Mix  and  dissolve. 

Collodion,  Hemostatic 

(Pavesi's) 

Tannic  Acid,  80       grains 

Benzoic  Acid,  45       grains 

Phenol,  158       minims 

Collodion,  3\b  fl.  oz. 
Mix  and  dissolve. 

Collodion,    lodinal 

(J.    T.  Shinn's) 

Iodine,  120  grains 

Canada    Turpentine,  2  fl.  dr. 

Collodion,  8  fl.  oz. 

Dissolve    the    iodine  and    turpentine    in    the 

rollodion.        Used    as  a    substitute    for    Iodine 
Ointment. 

Cologne,   Headache 

Menthol,  77  grains 

Perfumed   Spirit,  N.   F.   IV   (Cologne 
Water),  3  fl.  oz. 


Colors  for  Show  Bottles 

Dark  Blue 

Copper  Sulphate,  240  grains 

Water,  2  gal. 

Ammonia  Water,  sufficient. 

Dissolve  the  copper  salt  in  water,  add  am- 
monia water  until  the  precipitate  first  formed  is 
just  redissolvcd,  and  then  introduce  the  re- 
mainder   of   the    water. 


Dark  Green 
Copper    Sulphate, 
Potassium   Diehromate, 
Water, 

Mix    and    filter. 

Red 

Fuchsin, 
Acetic    Acid, 
Water, 
Mix. 

Yellow 

Potassium   Diehromate, 
Nitric    Acid, 
Water, 

Mix  and  filter. 


8  oz.  av. 
60  grains 
16  pints 


20  grains 
2  fl.  oz. 
8  pints 


4  oz.  av. 
4  fl.  oz. 
16  pints 


Confection,  Aromatic 

Confectio  Aromatica.     U.  S.  1870 

Aromatic  Powder,  4  oz.  troy 

Clarified  Honey,  4  oz.  troy 

Rub    the     aromatic  powder     with    clarified 

honey  until  a  uniform  mass  of  the  proper  con- 
sistence is  obtained. 

Confection  of   Black  Pepper 

(Ward's  Paste) 
Black   Pepper,  2  oz.   troy 

Powdered    Inula,  2  oz.  troy 

Powdered  Fennel,  6  oz.  troy 

Honey,  4  fl.  oz. 

Sugar,  4  oz.  troy 

Rub  the  dry  ingredients  together  into  a  very 
fine  powder,  and  keep  them  in  a  covered  ves- 
sel ;  but,  whenever  the  confection  is  to  be  used, 
add  the  powder  gradually  to  the  honey,  and 
beat  them  until  thoroughly  incorporated.  Dose, 
60  to  120  grains  three  times  a  day. 

Confection,   Laxative 

Potassium  Bitartrate,  240  grains 

Powdered  Jalap,  240  grains 

Confection    of   Senna,  1  oz.  troy 

Make  into  a  mass,  using  syrup  of  ginger  if 
too  hard.     Dose,  a  drachm  three  times  daily. 

Confection  of  Opium 

Confectio  Orn.     U.  S.  1870 

Opium,  in  fine  powder,  270  grains 

Aromatic  Powder,  6  oz.  troy 

Clarified    Honey,  14  oz.  troy 

Rub  the  opium  with  the  aromatic  powder, 
then  add  the  honey  and  beat  the  whole  to- 
gether until   thoroughly   mixed. 

Confection  of  Orange  Peel 
Commotio  ai-rantii  Corticis.    U.  s.  1870 

Sweet    Orange    Peel,    recently   sepa- 
rated  from  the  fruit  bv  grating,       fl  oz.  troy 
Sugar,  1«  oz.  troy 

Pent  the  orange  perl  with  the  sugar,  gradu- 
ally   added,    until    they   are   thoroughly   mixed. 
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Confection    of    Rhubarb,   Compound 

(Chelsea  Pensioner) 

Rhubarb,  120  grains 

Powdered   Guaiac,  60  grains 

Potassium    Bi tartrate,  1  oz.  troy 

Sulphur,  2  oz.  troy 

Powdered  Nutmeg,  60  grains 

Honey,  10  fl.  oz. 
Make   into  a  confection. 

Conserve    of    Hollyhock 

(Thomsonian   Name) 

Poplar  Bark,  120  grains 

Bayberry,  120  grains 

Hydrastis,  120  grains 

Cloves,  120  grains 

Cinnamon,                      •  120  grains 

Cypripcdium,  120  grains 

Capsicum,  60  grains 

Oil    of    Pennyroyal,  1  fl.  dr. 

Hollyhock    Flowers,  4  oz.  troy 
Pound,  and  form  into  small  balls. 

Cotton,  Boric  Acid 

Purified   Cotton    Wool,   sufficient. 
Boric  Acid,  60  grains 

Water,  9  fl.  dr. 

Dissolve  the  boric  acid  in  the  water  at  a 
temperature  of  60°  O.  (140°  F.)  ;  saturate  the 
purified  cotton  with  this  solution,  press  it,  dry 
it,  and  preserve  in  wide-mouth,  cork-stoppered 
vials. 

Cotton,  Iodized 

Iodine,  60       grains 

Purified  Cotton,  1%  fl.  oz. 

Enclose  the  iodine  in  filtering  paper,  and 
place  it  at  the  bottom  of  a  flask  with  a  wide 
mouth  ;  then  introduce  the  cotton,  and  close 
the  flask  by  covering  the  mouth.  Plare  the 
flask  in  a  moderately  warm  place  until  the 
cotton  appears  to  be  uniformly  colored  by  the 
iodlni . 

Cotton,  Iodoform 

Purified  Cotton,  360  grains 
Iodoform,  24  grains 
Ether,  2  fl.  dr. 
Alcohol,  4  fl.  dr. 
Glycerin,  2  fl.  dr. 
Dissolve  the  iodoform  in  the  ether  and  alco- 
hol mixed,  add  the  glycerin  to  this  solution, 
and  saturate  the  cotton  with  this  liquid.  Let 
it  dry  by  exposure  to  the  air. 

Cotton,  Salicylic  Acid 

Purified  Cotton,  600  grains 

Salicylic  Acid,  60  grains 

Alcohol,  10  fl.  dr. 

Glycerin,  6  minims 

Dissolve  the  salicylic  acid  in  the  alcohol,  add 
the  glycerin  to  this  solution,  and  saturate  the 
cotton  with  the  liquid ;  press  out  the  super- 
fluous  liquid,    and    dry. 

Cream  of  Camphor 

Castile  Soap,  dry  and  grated,  120  grains 

Ammonium  Carbonate    (fresh),  120  grains 

Powdered  Camphor,  120  grains 

Oil   of   Thyme,  1   fl.   dr. 

Oil   of   Turpentine,  2  fl.  oz. 

Tincture  of  Opium,  2  fl.  dr. 

Water,    a    sufficient    quantity, 

To    make  1    pint 

Dissolve  the  soap  and  the  ammonium  car- 
bonate in  10  fl.  oz.  of  hot  water  and  pour  in  a 
pint  bottle.  Dissolve  the  camphor  in  the  mixed 
oils,  add  to  the  soap  solution,  shaking  the 
mixture.  Add  the  tincture  of  opium  and  suf- 
ficient water  to  make  1  pint. 


Cream   for  Chilblains 

(Vance's) 
Ointment  of  Mercuric  Nitrate,  1  oz.  troy 

Camphor,  60  grains 

Oil  of  Turpentine,  2  fl.  dr. 

Olive   Oil,  4  fl.  dr. 

Mix  well.  To  be  applied  with  gentle  friction 
before   the   chilblains   break. 

Cream,  Chloral 

Hydrated   Chloral,  300       grain*. 

Sugar,  1%   oz.  troy 

Water,  tf      h.  dr. 

Dissolve  the  hydrated  chloral  in  the  water, 
and  triturate  with  the   sugar   in  a  mortar. 

Cream,  Cucumber 

White  Wax,  9  oz. 

Oil.  S4  oz. 

Benzoic  Acid,  15  grains 

Cucumber  Juice,  10  oz. 

Mix  as  directed  for  ointment  of  rose  water, 
the  juice  taking  the  place  of  the  water. 

Cream,  Rolling 

Skimmed    Milk,  4  fl.  oz. 

Alum,  75  grains 

Sodium  Borate,  40  grains 

Boric   Acid,  26  grains 

Liquefied    Phenol,  1  drop 

Cochineal    Solution,  1  drop 

Perfume  as  desired. 
Water,  a  sufficient  quantity. 

Warm  the  milk  in  a  flask  to  about  54.4°  C. 
(130°  F.),  dissolve  the  sodium  borate  and 
boric  acid  in  300  minims  of  water  in  a  test 
tube  with  the  aid  of  heat  and  add  it  to  the 
milk  solution.  Then  dissolve  the  alum  in  240 
minims  of  hot  water,  add  one-half  of  the  solu- 
tion to  the  milk  mixture,  mix,  and  if  it  does 
not  curdle,  separating  a  clear  liquid,  add  more 
of  the  alum  solution  until  it  does  curdle. 
Then  collect  the  casein  on  a  straining  cloth, 
work  it  with  water  until  the  washings  are 
tasteless,  allow  it  to  drain,  press  it  firmly  in 
the  cloth  and  transfer  the  moist  magma  to  a 
dish.  Rub  this  until  smooth,  add  the  phenol, 
cochineal  solution,  and  perfume  and  mix.  Pre- 
serve  in  a   tightly   closed  container. 

Cream,  Cold  (Theatrical) 

I 

Snow    White     Mineral    Jelly,  8  lb 

White   Wax,  2  lb 

Sodium    Borate,  1 4  oz. 

Water,  1  pj. 
Perfume  as  desired. 

Prepare  in  a  manner  similar  to  that  directed 
for  the  official  Ointment  of  Bom  Water. 


White    Wax, 

Liquid   Petrolatum, 

Water, 

Sodium   Borate, 

Perfume   as   desired, 


II 


5  oz.  av.        3  grains 

20  fl.   oz.     3*4   grains 

7  fl.  oz.     3Jf>  grains 

140  grains 


To  make  about  83  oz.   av. 

Prepare  in  a  manner  similar  to  that   directed 
for  the  official  Ointment  0!  Bom  Water. 

Cream,  Vanishing 

Monohydrated    Sodium   Carbonate,  60  grains 

Sodium   Borate,  840  grains 

Glycerin,  960  grains 

Stearin    Arid     (highest    grade),         1920  grains 
Distilled    Water,  35  fl.  os. 


To   make 


33  oz.  ar. 
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Dissolve  the  sodium  borate  and  monohy- 
drated  sodium  carbonate  in  the  glycerin  and 
water  which  have  been  previously  heated  on  a 
water  bath,  in  a  tared  dish.  Introduce  the 
stearic  acid  very  slowly  in  a  granular  form, 
constantly  stirring.  Continue  the  heat  until 
the  reaction  is  complete  and  the  preparation  is 
reduced  to  33  oz.  av.  Then  remove  it  from 
the  bath  and  stir  or  beat  it  continuously  until 
it  has  become  firm.  The  desired  perfume  can 
then  be  added.  The  stearic  acid  must  be  of 
the  purest  grade  and  all  ingredients  should  be 
of  the  best. 

Dakin's  Oil 

(Chlorinated  Oil     Chlorinated  Edcaltptol) 

A  non-irritating,  germicidal  solution  of  di- 
chloramin  T  (toluene-parasulplwndichloramin) 
in  chlorinated  eucalyptol  or  a  mixture  of  chlori- 
nated eucalyptol  and  chlorinated  liquid  petrol- 
atum. For  nasal  and  throat  treatment  a  2  per 
cent,  solution  of  dichloramin  T  in  one  part  of 
chlorinated  eucalyptol  and  four  parts  of  chlori- 
nated liquid  petrolatum  has  been  recommended. 
For  the  treatment  of  wounds  a  five  to  seven 
and  one-half  per  cent,  solution  in  chlorinated 
eucalyptol  has  given  excellent  results,  replacing 
the  Carrel-Dakin  solution  to  advantage,  as  it 
may  be  used  in  from  thirty  to  forty  times  the 
strength  of  the  latter  solution  and  apparently 
does   not   produce   skin   irritation. 

"  Dichloramin  T  "  may  be  prepared  by  treat- 
ing toluene  parasulphonamid  with  an  aqueous 
solution  of  calcium  hypochlorite,  acidifying  with 
acetic  acid,  extracting  the  dichloramin  with 
chloroform  and  evaporating  to  obtain  the  prod- 
uct. It  is,  however,  a  commercial  product, 
manufactured  by  the  Abbott  Laboratories,  and 
should  be  purchased  by  the  pharmacist. 

The  chlorinated  eucalyptol  was  selected  be- 
cause it  serves  as  a  solvent  for  the  dichloramin 
T  and  may  be  applied  to  wounds.  It  is  pre- 
pared by  treating  500  mils  of  U.  S.  P.  eucalyp- 
tol with  15  Gm.  of  potassium  chlorate  and  50 
mils  of  U.  S.  P.  hydrochloric  acid,  allowing  it 
to  stand  for  twelve  hours,  then  washing  well 
with  an  aqueous  solution  of  sodium  carbonate, 
and  afterwards  adding  dry  sodium  carbonate 
and  allowing  it  to  stand  for  twenty-four  hours. 
The  product  is  finally  filtered  and  dried  with  a 
little  calcium  chloride.  A  10  per  cent,  solu- 
tion of  dichloramin  T  is  relatively  permanent 
when    dissolved    in    chlorinated    eucalyptol. 

For  nasal  and  throat  treatment  a  vehicle  of 
greater  viscosity  is  desired  and,  to  meet  this 
need,  the  addition  of  chlorinated  liquid  petro- 
latum has  been  proposed.  While  dichloramin  T 
is  not  soluble  in  this  vehicle,  limited  amounts 
may  be  added  to  the  solution  of  dichloramin  T 
in  chlorinated  eucalyptol.  It  is  prepared  as 
follows:  Add  15  Gm.  of  potassium  chlorate 
and  50  mils  of  U.  S.  P.  hydrochloric  acid  to 
500  mils  of  liquid  petrolatum,  expose  the  mixt- 
ure to  the  light  and  allow  it  to  stand  for 
twenty-four  hours.  Then  wash  it  thoroughly, 
in  a  separator^  funnel,  alternately  with  water 
and  sodium  bicarbonate  solution.  Draw  off  the 
Opalescent  oil,  add  calcium  chloride  and  5  Qm, 
of  charcoal,  and  filter  the  mixture,  using  a 
suction  pump.  (Sep  J.  A.  M.  A.,  July  7,  1917, 
vol.  lxix,   page  27.) 

Decoction  of  Barley 

Df.coctum   Hordki.     U.  S.  1870 
Barley,  240  grains 

Water,  sufficient. 

Having  washed  away  extraneous  matters 
which  adhere  to  the  barley,  boil  it  with  2  fl. 
ox.  of  water  for  a  short  time,  and  throw  away 
the  resulting  liquid ;  then,  having  poured  on 
it  16  fl.  oz.  of  boiling  water,  boil  down  to  8  fl. 
oz.,   and  strain. 


Decoction,  Zimmerman's 

Rhubarb,  30  grains 

Potassium  Bitartrate,  240  grains 

Barley,  240  grains 

Water,  16  fl.  oz. 
Boil    for   fifteen   or    twenty    minutes,    strain, 

and    add    enough    simple  syrup    or    sugar    to 
sweeten  the  decoction. 

Dip,  Sheep 
I 

Soap,  1    lb   av. 

Crude  Carbolic  Acid,  16  fl.  oz. 

Water,  100  quarts 

Dissolve  the  soap  in  a  gallon  or  more  of 
boiling  water,  add  the  -acid,  and  stir  thor- 
oughly. Any  kind  of  soap  may  be  used. 
Keep  the  mixture  well  thinned  in  using,  and 
do  not  let  it  get  into  the  eyes,  mouth,  or  nos- 
trils of  the  sheep. 

II 

Mix  25  pounds  av.  of  sulphur  with  12Vi 
pounds  av.  of  good  lime.  Triturate  the  mixt- 
ure with  water  to  a  smooth  cream  and  trans- 
fer this  to  a  boiler  of  20  gallons  capacity. 
Make  up  the  volume  with  water  to  20  gal- 
lons, boil  and  stir  during  half  an  hour, 
when  the  liquid  should  have  a  dark  red  color. 
If  yellowish,  continue  the  boiling  until  the 
dark  red  color  is  obtained,  keeping  the  volume 
at  20  gallons.  When  the  liquid  has  cooled 
decant  off  any  small  quantity  of  insoluble 
residue  and  make  up  the  volume  to  100  gal- 
lons with  water. 

Draught,  Effervescing 

Potassium  Bicarbonate,  80  grains 

Water,  2  fl.  oz. 

Make  a  solution.  Take  a  tablespoonful  of 
lemon  juice  diluted  with  a  tablespoonful  of 
water,  and  add  to  it  in  a  tumbler  a  table- 
spoonful of  this  solution,  then  drink  immedi- 
ately. 

Drops,  Bishop  or  Cardinal 

(TlNCTURA    EPISCOPALI3) 

Orange  Peel,  720  grains 

Orange  Berries,  720  grains 

Cloves,  120  grains 

Cinnamon,  120  grains 

Water,  8  fl.  oz. 

Bitter    Almond  Water,                                2  fl.  dr. 

Alcohol,  12  fl.  oz. 
Mix,  and  macerate  seven  days. 

Drops,   Red 

(Whitwith's) 

Oil  of  Thyme,  2  fl.  dr. 

Tincture  of  Myrrh,  1  fl.  oz. 

Tincture   of    Camphor,  1  fl.  dr. 

Compound  Tincture  of  Lavender,  1  fl.  oz. 

Alcohol,  4  fl.  oz. 
Dose,    25    drops    in    a   suitable   vehicle,    two, 
three,  or  four  times  a  day. 

Electuary,  Tamarind 

(Fuller's) 
Sugar,  300       grains 

Manna,  1 V4  oz.  troy 

Tamarind,  210       grains 

Potassium  Bitartrate,  80       grains 

Powdered   Beona,  120      grains 

Boiling   Water,  3       fl.  Of. 

Dissolve  the  sugar  and  manna  in  the  boiling 
water,  and  filter,  then  add  the  other  Ingre- 
dients. 
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Elixir  of  Chloroform 

(Dr.  Hartshorn's  Chloroform  Paregoric) 

Chloroform,  1%  fl.  or. 

Tincture  of  Opium,  1%  fl.  or. 

Spirit  of  Camphor,  1 V4  fl.  oz. 

Aromatic  Spirit  of  Ammonia,  1  %  fl.  oz. 

Oil    of   Cinnamon,  20  minims 

Brandy,  2  fl.  oz. 

Mix.     Dose,  one-half  fl.  dr.  or  less. 

Elixir  of  Chloroform 


Chloroform, 

6  fl.  dr. 

Oil  of  Cinnamon, 

10  minims 

Tincture  of  Opium, 

Tincture  of  Camphor, 

Aromatic   Spirit  of  Ammonia,   of 

each, 

6  fl.  dr. 

Brandy, 

1  fl.  oz. 

Dissolve  the  quinine  and  strychnine  _  in  the 
alcohol,  add  the  compound  spirit  of  orange, 
then  the  glycerin,  and  afterwards  the  phos- 
phoric acid,  previously  diluted  with  6  fl.  oz. 
102  minims  of  water.  Dissolve  the  soluble 
ferric  phosphate  in  6  fl.  oz.  192  minims  of 
warm  distilled  water,  and  gradually  add  this 
solution,  with  continual  stirring  to  the  alco- 
holic solution.  Now  add  ammonia  drop  by 
drop,  until  the  mixture  becomes  clear  and  Is 
neutral,  being  careful  to  avoid  an  excess  of 
ammonia,  then  add  sufficient  distilled  water  to 
make  the  product  measure  32  fl.  oz.  Mix  the 
talc  and  filter  and  preserve  in  amber-colored 
bottles. 


Elixir  Iron,  Quinine  and  Strychnine 
Phosphates 


Mix.     Dose,  half  a  teaspoonful. 

Elixir  Clauderi 

Potassium  Carbonate,  240  grains 

Aloes,  60  grains 

Guaiac,  60  grains 

Myrrh,  60  grains 

Saffron,  60  grains 

Rhubarb,  60  grains 

Water,  9  fl.  oz. 

Macerate  a  few  days,  and  decant.  Dose,  a 
tablespoon  ful. 

Elixir,   Digestive,  Compound 

(N.   F.   Ill) 
Pepsin,  150       grains 

Pancreatin,  16       grains 

Diastase,  15       grains 

Lactic   Acid,  8       gTains 

Hydrochloric   Acid,  15       minims 

Glycerin,  8       fi.  oz. 

Water,  4       fl.  oz. 

Tincture  Cudbear,  Vi  fl.  oz. 

Purified  Talc,  Vi  troy  oz. 

Aromatic  Elixir,   a  sufficient 

quantity,  

To  make  32  fl.  oz. 

Mix  the  acids  with  the  glycerin  and  the 
water,  add  the  pepsin,  pancreatin,  and  dias- 
tase to  this  mixture,  and  macerate  with  occa- 
sional shaking,  until  solution  is  apparently  ef- 
fected. Then  add  the  cudbear  and  enough  aro- 
matic elixir  to  make  32  fl.  oz.  Incorporate 
talc  and  Alter. 

Elixir  Four  Chlorides 

Corrosive  Mercuric  Chloride,  %  grain 

Solution  of  Arsenous  Acid,  32  minims 

Tincture  Ferric  Chloride,  138  minims 

Diluted   Hydrochloric  Acid,  138  minims 

Syrup,  406  minims 

Aromatic  Elixir,  1  fl.  oz.        7  minims 

Water,  a  sufficient  quantity, 


To  mak<> 


3  fl.  oz.   183       minims 


Elixir  Iron,  Quinine,  and  Strychnine 
Phosphates 

(George  M.    Beringer) 

Soluble  Ferric   Phosphate,  255  grains 

Quinine,  128  grains 

Strychnine,  4  grains 

Phosphoric    Acid,  31  minims 

Alcohol,  6  fl-  oz.   192  minims 

Glycerin,  6  fl.  oz.   192  minims 

Compound   Spirit  of  Orange,  154  minims 

Purified  Talc,  1  oz.  av. 

Ammonia    Water, 
Distilled  Water,   each,  a  sufficient 

quantity,  

To   make  82  fl.  oz. 


(Charles  Caspari,  Jr.) 


Soluble  Ferric  Phosphate, 

Quinine, 

Strychnine, 

Phosphoric    Acid, 

Ammonium  Carbonate, 


Alcohol, 
Acetic   Acid, 
Distilled  Water, 

Aromatic  Elixir,  each,  a  sufficient 
quantity, 


255  grains 

128  grains 

4  grains 

31  minims 

75  grains 


1  fl.  oz.   442       minims 
234       grains 


To   make  32       fl.  oz. 

Add  the  ammonium  carbonate  to  the  acetic 
acid  contained  in  a  suitable  vessel  and  when 
solution  is  complete,  add  sufficient  distilled 
water  to  make  1  fl.  oz.  288  minims.  To  this 
solution  add  11  fl.  oz.  96  minims  of  aro- 
matic elixir  and  then  the  phosphoric  acid. 
Dissolve  the  quinine  and  strychnine  in  1  fl.  oz. 
134  minims  of  alcohol,  add  this  solution  to  the 
previous  mixture,  and  rinse  the  container  with 
the  remaining  alcohol.  Now  add  sufficient  aro- 
matic elixir  to  measure  28  fl.  oz.  77  minims. 
Dissolve  the  ferric  phosphate  in  461  minims  of 
water  by  the  aid  of  heat,  and  add  aromatic 
elixir  up  to  3  fl.  oz.  403  minims.  Finally, 
mix  the  two  solutions  and  filter,  if  necessary. 
Keep  the  finished  product  in  amber-colored 
bottles. 

Note. — If  the  ferric  phosphate  is  very  acid, 
add  ammonia  water  cautiously  until  it  is 
nearly  but  not  entirely  neutral. 


Elixir  of  Paraldehyde 


Paraldehyde, 

Alcohol, 

Tincture  of  Vanilla, 

Water, 

Syrup, 

Dose,    1   to  2   teaspoonfuls. 


160  minims 

14  fl.   dr. 

30  minims 

1  fl.   oz. 

\Vi  fl.  oz. 


Emulsion  of  Aspidium 

Fluidextract    of    Aspidium,  1  fl.  dr. 

Tincture   of   Quillaja,  30  minims 

Distilled    Water,    sufficient,  

To  make  1  fl.  oz. 
Mix. 

Emulsion  of  Cod  Liver  Oil,  Pan- 
creatic 

Cod    Liver    Oil,  3  fl.   oz. 

Powdered    Pancreatin,  60  grams 

Syrup,  1  fl-  o«. 

Dipest  at  a  moderate  heat.  The  emulsion  is 
miscible  with  water,  and  may  be  given  in 
chocolate,  milk,  or  coffee. 
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Emulsion  of  Cod  Liver  Oil  with  Cal- 
cium Hypophosphite 

Cod    Liver    Oil,  8  fl.  oz. 

Powdered    Acacia,  2  oz.  av. 

Calcium    Hypophosphite,  128  grains 

Water,  4  fl.  oz. 

Place  the  powdered  acacia  in  a  dry  mortar, 
add  the  cod  liver  oil,  and  rub  until  smooth. 
Dissolve  the  calcium  hypophosphite  in  the 
water,  and  add  all  at  once  to  the  above,  rub- 
bing until  a  perfect  emulsion  is  formed  ;  then 
add   sufficient  water    to   make    16   fl.   oz. 

Emulsion  of  Cod  Liver  Oil  with  Hy- 
pophosphite of  Calcium  and 
Sodium 

Calcium    Hypophosphite,  128  grains 

Sodium    Hypophosphite,  96  grains 

Powdered    Acacia,  2  oz.  av. 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  4  A-  oz. 

Place  the  powdered  acacia  in  a  dry  mortar, 
add  the  cod  liver  oil,  and  rub  until  gmooth. 
Dissolve  the  hypophosphites  in  the  water, 
and  add  all  at  once  to  the  above  mixture,  rub- 
bing until  a  perfect  emulsion  is  formed ;  then 
add  sufficient  water  to  make  16  fl.  oz. 

Emulsion  of  Cod  Liver  Oil  with 
Phosphate  of  Calcium  and 
Sodium 

Calcium    Phosphate,  256  grains 

Sodium  Phosphate,  64  grains 

Acacia,  2  oz.  av. 

Hydrochloric  Acid,  128  minims 

Cod  Liver   Oil,  8  fl.  oz. 

Water,  4  fl.   oz. 

Place  the  powdered  acacia  in  a  dry  mortar, 
add  the  cod  liver  oil,  and  rub  until  smooth. 
Dissolve  the  phosphates  in  the  water  by  the 
aid  of  the  acid,  and  add  all  at  once  to  the 
above  mixture,  rubbing  until  a  perfect  emul- 
sion is  formed ;  then  add  sufficient  water  to 
make    16  fl.   oz. 

Emulsion  of  Cubeb 

Oleoresin    of    Cubeb,  120  drops 

Yolk   of  Egg,  1 

Sugar,  120  grains 

Peppermint    Water,  3  fl.  oz. 

Triturate  the  oleoresin  with  the  sugar  and 
yolk  of  egg,  and  then  dilute  with  peppermint 
water.     Dose,  a  teaspoon  ful  four  times  a  day. 

Emulsion  of  Guaiac 

Guaiac    (powdered),  12  grains 

Tincture  of  Quillaja,  1  A-  dr. 

Distilled    Water,  1  fl.  or. 

Dissolve  the  guaiac  in  the  tincture,  filter,  and 
then  mix  with  the  water. 

Emulsion  of  Pumpkin  Seed 

Pumpkin    Seed    (fresh),  2  oz.  av. 

Powdered   Acacia,  60  grains 

Sugar,  240  (train* 

Water,  4  fl.  oz. 

Blanch  the  seeds,  after  soakin<r  thrm  in  hot 
water,   beat   them   into  a  mass  with   the  sugar, 

then   add  the  acacia,   and  gradually  the  water. 

Emulsion,  Phosphatic 

Cod   Liver   OIL  8  fl-  oz. 

rite    of    Yolk    of    Egg,  5  fl.  oz. 

Diluted    Phosphoric   Acid,  1  Vi  fl.  oz. 

Oil  of  Bitter  Almond,  25  minims 

Jamaica    Rum,  8  fl.  oz. 

Oranc-    Flower    Water,    a    sufficient 

quant  it  v,  

To  make  32      fl.  oz. 


To  the  glycerite  of  egg  in  a  bottle  add  the 
cod  liver  oil  in  successive  portions,  emulsify- 
ing after  each  addition,  by  shaking.  Then  add 
the  phosphoric  acid,  rum,  and  oil  of  bitter 
almond,  and  incorporate  thoroughly.  Finally 
add  enough  orange  flower  water  to  make  32 
fl.  oz. 

Emulsion,  Silver  Iodide  (5  per  cent.) 

Potassium  Iodide,  50       grains 

Silver  Nitrate,  48%   grains 

Mucilage  of  Acacia  (10  per  cent.),  a 

sufficient   quantity,  

To   make  3  fl.  oz. 

Dissolve  the  potassium  iodide  and  silver  ni- 
trate each  separately  in  1%  fl.  oz.  of  the 
mucilage  of  acacia.  Pour  the  silver  nitrate 
solution  into  the  potassium  iodide  solution 
slowly  and  with  constant  stirring.  Note. — 
Other  mucilages  may  be  used  if  preferred,  such 
as  mucilage  of  Irish  moss,  quince  seed,  or 
tragacanth  and  solution  of  gelatin  has  also  been 
recommended. 

Emulsion,  Terraline 

Terraline,  4       fl.  oz. 

Whisky,  1       fl.  oz. 

Jamaica  Rum,  1       fl.  oz. 

Water,  2       fl.  oz. 

Sugar,    granulated,  V4  oz.  troy 

Acacia,    powdered,  1      oz.  troy 

Use  the  English  method  in  making  this 
emulsion.  It  has  been  suggested  to  previously 
warm  the  mortar  and  also  the  terraline  before 
proceeding  with   the  process. 

Essence  of  Vanillin,  Compound 


Vanillin, 

90       grain* 

Coumarin, 

6       grains 

Alcohol, 

6       fl.  oz. 

Glycerin, 

4       fl.  oz. 

Syrup, 

4       fl.  oz. 

Compound   Tincture    Cudbear, 

Vz  fl.  oz. 

Water,  a  sufficient  quantity, 

To    make 

32       fl.  oz. 

Eupod  and  Eusol 

The  powder,  to  which  the  name  "  Eupod  " 
has  been  applied,  is  prepared  by  mixing  equal 
parts  of  boric  acid  and  chlorinated  lime,  by 
trituration,  and  sifting  the  mixture  through  a 
No.   60   sieve. 

To  prepare  "  Eusol  "  add  365  grains  of  the 
mixed  powders  (Eupod)  to  32  fl.  oz.  of  dis- 
tilled water,  agitate  thoroughly  and  filter  after 
standing  two  hours. 

Extract  of  Mezereum 

Extractum    Mezerei.      U.    S.    1880 
Mezereum,    in    No.    30    powder, 

100  parts,  or  16   oz.   av. 

Alcohol,    a   sufficient   quantity. 

Moisten  the  powder  with  40  parts  [or  6  fl. 
oz.]  of  alcohol,  and  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  alcohol,  until  300 
parts  [or  3  pints]  of  tincture  are  obtained,  or 
the  mezereum  is  exhausted.  Reserve  the  first 
90  parts  [or  13  fl.  oz.]  of  the  percolate;  evapo- 
rate the  remainder,  ;it  ■  temperature  not  ex- 
ceeding 50°  C.  (122°  F.)  to  10  parts  [or  2  fl. 
Hz.] 'j  mix  this  with  the  reserved  portion,  and 
evaporate,  at  or  below  the  before  mentioned 
temperature,  in  a  porcelain  capsule,  on  a  water 
bath,  to  a  pilular  consistence. 
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Eyewash  of  Sodium  Borate 

Sodium   Borate,  4  grains 

Camphor  Water,  1  fl.  oz. 

Mix. 


Eye-water 

(Thomas's) 

Zinc   Sulphate, 

20  grains 

Sodium    Chloride, 

'20  grains 

Rose    Water, 

1  fl.  oz. 

Mix. 

Floor  Dressing 

Liquid    Petrolatum, 

8  pints 

Neatsfoot   Oil, 

4  pints 

Cotton    Seed   Oil, 

6  pints 

Kerosene, 

2  pints 

Oil  of  Lavender, 

1  fl.  oz. 

Oil   of   Sassafras, 

3  fl.  oz. 

Mix. 

Fluid,  Muller's 

Potassium  Dichromate,  200  grains 

Sodium  Sulphate,  80  grains 

WTater,  16  fl.  oz. 

Fluidextract  of  Lactucarium 

Extkactum   Lactucarii   Fluidum.      U.  S.   1880 
Lactucarium,  in  coarse  pieces,  100 

Gm.,  or  12  Vfc  oz.  av. 

Ether,    100   Gm.,   or  1       pint 

Alcohol, 
Water,    each,    a    sufficient    quantity, 


To  make  100  mils,  or  12  fl.  oz. 

Add  the  lactucarium  to  the  ether  contained 
in  a  tared  flask  having  the  capacity  of  600  mils 
[or  about  4%  pints],  and  let  it  macerate  for 
twenty-four  hours;  then  add  300  Gm.  [or  2% 
pints]  of  water,  and  shake  the  mixture  well. 
Fit  a  bent  glass  tube  into  the  neck  of  the  flask, 
and,  having  immersed  the  flask  in  hot  water, 
recover  the  ether  by  distillation.  W7hen  all 
the  ether  has  distilled  over,  remove  the  tube, 
and,  after  thoroughly  shaking  the  contents  of 
the  flask,  continue  the  heat  for  half  an  hour. 
Let  the  mixture  cool,  add  100  Gm.  [or  14% 
fl.  oz.]  of  alcohol,  and  enough  water  to  make 
the  whole  mixture  weigh  500  Gm.  [or  64  oz. 
av.  ]  ;  after  maceration  for  twenty-four  hours, 
with  occasional  agitation,  express  and  filter  the 
liquid.  Return  the  dregs  to  the  flask  and 
macerate  them  with  200  Gm.  [or  28  fl.  oz.]  of 
a  mixture  of  alcohol  and  water  made  in  the 
proportion  of  1  part  [or  8  fl.  oz.]  of  alcohol  to 
3  parts  [or  20  fl.  oz.]  of  water;  repeat  the 
maceration  two  or  three  times,  successively, 
with  fresh  portions  of  the  mixture,  until  the 
dregs  are  tasteless,  or  nearly  bo.  Mix,  and 
filter  the  liquids  thus  obtained,  and  concentrate 
them,  by  means  of  a  water  bath  (the  first  ex- 
pressed liquid  by  itself),  until  the  combined 
weight  of  the  liquids  is  60  Gm.  [or  7%  oz. 
av.]  ;  mix  the  liquids,  add  40  Gm.  [or  6  fl. 
oz.]  of  alcohol,  and  let  the  mixture  cool  in 
the  evaporating  vessel,  stirring  the  mixture 
frequently,  and  during  the  intervals  keeping 
the  vessel  well  covered.  When  cool,  add 
enough  alcohol  to  make  the  mixture  weigh  100 
Gm.  for  12Vfe  oz.  av.],  transfer  the  liquid  to 
a  flask,  and  add  enough  water  to  m:ike  the 
mixture  measure  100  mils  [or  12  fl.  oz.],  using 
the  water  so  required  to  rinse  the  evaporating 
vessel.  Shake  the  mixture  occasionally,  during 
several  hours  (and  frequently,  if  a  portion  of 
the  precipitate  is  found  to  be  tenacious),  and, 
when  a  uniform  mixture  results,  set  it  aside 
for  twenty-four  hours,  so  that  any  precipitate 
formed  may  subside.  Decant  the  clear  liquid, 
transfer  the  precipitate  to  a  filter,   and,   after 


thoroughly  draining  it  into  the  decanted  liquid, 
wash  it  with  a  mixture  of  alcohol  and  water 
made  in  the  proportion  of  3  parts  (or  10  fl. 
dr.]  of  alcohol  to  4  parts  [or  11  fl.  dr.]  of 
water,  until  the  washings  pass  tasteless.  Con- 
centrate the  washings,  by  evaporation,  to  a 
syrupy  consistence,  mix  with  the  decanted 
liquid,  and  add  enough  of  the  last-named  mixt- 
ure of  alcohol  and  water  to  make  the  whole 
measure  100  mils  [or  12  fl.  oz.  ].  Lastly,  after 
twenty- four  hours,  having  meanwhile  shaken 
the  fluidextract  occasionally,  filter  it  through 
paper. 

Formalin  Antiseptic 


Cinnamic    Acid, 

9  grains 

Benzoic  Acid, 

30  grains 

Boric    Acid, 

170  grains 

Thymol, 

30  grains 

Menthol, 

30  grains 

Oil    of    Dwarf   Pine    Needles, 

13  minims 

Oil   of   Eucalyptus, 

26  minims 

Tincture  of   Myrrh, 

26  minims 

Solution   of   Formaldehyde, 

123  minims 

Acetic  Ether, 

13  minims 

Glycerin,                                1  fl. 

oz., 

299  minims 

Alcohol,                                  4  fl. 

oz., 

108  minims 

Water,    a    sufficient   quantity, 

To  make 

8  pints 

Gargle  of  Alum 

Alum, 

120  grains 

Honey, 

1  fl.  oz. 

Infusion   of   Flaxseed, 

3  fl.  oz. 

Make   a  gargle. 

Gauze,  Corrosive  Sublimate 

Corrosive   Mercuric    Chloride,  2  grains 

Glycerin,  50  minims 

Water,  1  fl.  oz. 

Immerse  bleached  absorbent  muslin  in  this 
solution  for  about  twelve  hours ;  then  wring  it 
out,  and  allow  it  to  dry  as  far  as  the  glycerin 
will    permit. 

Gauze,  Eucalyptus 

(Lister's) 
Oil  of  Eucalyptus,  60  minims 

Damar,  180  grains 

Paraffin,  180  grains 

The  damar  and  paraffin  are  melted,  the  oil 
is  added,  and  the  mixture  sprinkled  or  squirted 
over  the  muslin  laid  together  in  folds.  It  is 
then  placed  in  an  air-tight  heating  apparatus, 
compressed  by  weights,  and  exposed  to  a  dry 
heat.  The  finished  gauze  contains  10  to  11 
per  cent,  of  mixture. 

Glycerin,  Iodized 

Iodized  Oil  of  Bitter  Almond,  1  fl.  dr. 

Glycerin,  7  fl.  dr. 

Mix.  See  Iodized  Oil  of  Bitter  Almond, 
page  1861. 

Glycerite  of  Birch  Tar 

Birch     Tar,  1  oz.  troy 

Glycerin,  8  fl.  oz. 

Dilute  the  glycerin  with  one-fifth  of  its 
volume  of  water,   and  mix. 

Glycerite  of  Borax 

Olyceritum  Sodii  Boratk.    U.  S.  1870 
Sodium  Borate,  I  oz.  troy 

Glycerin,  8  fl.  <*. 

Rub  them  together  in  a  mortar  until  the 
Sodium  Borate  is  dissolved. 
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Glycerite  of  Gallic  Acid 

Gltceritum  Acidi  Gallici.     U.  S.  1870 
Gallic  Acid,  2  oz.  troy 

Glycerin,  8  fl.  oz. 

Rub  them  together  In  a  mortar,  then  trans- 
fer to  a  glass  or  porcelain  capsule,  and  heat 
gently  until  the  acid  is  dissolved. 

Glycerole  of  Bismuth  Nitrate 

Bismuth  Nitrate  (Cryst),  120  grains 

Glycerin,  1  A.  oz. 

Dissolve  the  bismuth  nitrate  In  the  glycerin, 
without  heat. 

Glycerole  of  Chloral  and  Camphor 

(C.    Pavesi) 
Camphor   (in  powder),  75  grains 

Hydrated  Chloral,  60  grains 

Oil  of  Juniper,  80  minims 

Glycerin,  *  fl-  dr. 

Alcohol,  6  fl.  dr. 

Mix  in  a  vial,  and  expose  to  a  gentle  heat 
(not  over  40°  O.  =  104°  F.)  until  solution  has 
been  effected.  Let  cool,  and  keep  the  vial 
well  stoppered. 

Glycerole  of  Lead  Subacetate 

(Dr.   Balmanno  Squire) 
Lead  Acetate,  1  oz.  troy 

Lead  Oxide,  336  grains 

Glycerin,  4  fl-  oz. 

Mix,  and  expose  for  some  time  to  a  tem- 
perature of  176.6°  O.  (350°  F.).  Filter  through 
paper  in  a  hot  water  funnel. 

Hemostatic,  Pavesi's 

Sulphocarbolic   Acid,  3  fl.  dr. 

Benzoic  Acid,  37  grains 

Tannic  Acid,  87  grains 

Alcohol,  3  fl.  dr. 

Glycerin,  3  fl.  dr. 

Rose  Water,  3  fl.  oz. 

The  sulphocarbolic  acid  is  prepared  by  mix- 
ing 1  part  sulphuric  acid  and  %  part  phenol 
and  heating  for  a  few  minutes  on  a  water 
bath  ;  the  benzoic  acid  is  dissolved  in  the  alco- 
hol and  glycerin,  the  tannic  acid  in  the  water, 
and   both  mixed. 

Household  Ammonia 

Detergent    Solution   of  Ammonia 
Stronger   Ammonia   Water,  10  fl.  oz. 

Oleic   Acid,  2  fl.  oz. 

Alcohol,  2  fl.  oz. 

Distilled  Water,  a  sufficient  quantity, 

To  make  32  fl.   oz. 

About  5  per  cent,  of  borax  may  be  added  if 
desired,  and  a  little  oil  of  lavender  or  other 
suitable  perfume. 

Infusion  of  Catechu,  Compound 

Infcsum  Catechu  Compositum.  U.  S.  1870 
Catechu,   in  fine  powder,  240  grains 

Cinnamon,    In    moderately    fine 

powder,  60  grains 

Boiling  Water,  16  fl.  oz. 

Macerate  in  a  covered  vessel,  and  strain. 

Infusion  of  Flaxseed,  Compound 

I^n  nm   Li  si  Compositum.  U.  S.   1870 

Flaxser-d,  V4  oz.  troy 

Qlvcvrrhiza   (bruised),  120  grains 

Boiling  Water,  ir>  a.  cm. 

Macerate  for  two  hours  In  a  covered  vessel, 
and  strain. 


Infusion  of  Myrrh,  Compound 

Myrrh,  23  grains 

Aloes,  23  grains 

Saffron,  23  grains 

Potassium  Carbonate,  15  grains 

Powdered   Extract  of  Glycyrrhiza,  120  grains 

Water,  6  fl.  oz. 

Compound   Tincture  of  Cardamom,  2  fl.   oz. 
Boil  slowly  to  4  fl.  oz.,  strain,  and  add  the 
compound  tincture  of  cardamom. 


Infusion  of  Tar.    Tar  Water 

Infusum  Picis  Liquid.*,     u.  S.   1870 
Tar,  4  oz.  troy 

Water,  16  fl.  oz. 

Mix  them,  and  shake  the  mixture  fre- 
quently during  twenty-four  hours ;  then  pour 
off  the  infusion,  and  filter  through  paper. 

Inhalation,  Bromin 

(Nettolitzky's) 
Bromine,  16  grains 

Potassium  Bromide,  16  grains 

Distilled    Water,  7  fl.  08. 

Dissolve.  To  be  poured,  a  small  quantity  at 
a  time,  upon  a  sponge  or  lint  for  inhalation  In 
croup. 

Inhalation,  Thymol 

(Warren) 

Thymol,  8       grains 

Sodium  Borate,  300       grains 

Glycerin,  10       fl.  dr. 

Camphor  Water,  2%  fl.  oz. 

Tar    Water,  7       fl.  oz. 

Mix.  To  be  used  as  an  inhalation  by  means 
of    an    atomizer. 

Ink,  Black 

Tannic  Acid,  60  grains 

Gallic   Acid,  13%  grains 

Iron  Sulphate,  64  grains 

Acacia,  17  grains 

Dilute    Hydrochloric   Acid,  65  minims 

Liquefied  Phenol,  2  minims 

Distilled  Water,  a  sufficient  quantity, 

To  make  4       fl.  oz. 

Ink,  Red 
I 

Eosin,  1  part 

Acacia,  2  parts 

Water,  B7  parts 

Dissolve  the  dye  in  water  and  in  this  solu- 
tion  dissolve  the  acacia. 


II 

Brazil  Wood, 

Tin.    Chloride, 

Dextrin, 

Boiling  Distilled  Water, 


1  oz. 
15  grains 
30  grains 

1   pint 


Insecticides 

See    Farmers'    Bulletin    No.    127,    U.    S. 
partment  of  Agriculture. 


Da 


Iodine,  Camphorated  Chloro-tannate 
of 

Hydrated  Chloral,  60  gTains 

Iodine,  30  grains 

oil   of   Camphor,  6  fl.  dr. 
Tannic  Acid,  sufficient. 
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Dissolve,  and  add  sufficient  tannic  acid  to 
bring  the  mixture  to  the  consistence  of  thick 
syrup. 

Iodine,  Carbolate  of 

(Dr.    Holtz's  formula) 

Phenol    (Cryst.).  60  grains 

Alcohol,  1  fl.  dr. 

Tincture   of   Iodine,  4  fl.  dr. 

Water,  5  fl.  dr. 
Mix. 

Iodoform,  Carbolized 

Iodoform,  150  grains 

Phenol,  1  minim 

Oil    of    Peppermint,  2  minims 

Mix  the  iodoform  and  phenol  by  trituration, 
and  then  add  the  volatile  oil. 


Jelly,  Castor  Oil 

Castor  Oil,  3  fl.  oz.,  21       minims 

Stearic    Acid,  38       grains 

Sodium    Hydroxide    (U.    S.    P.),        9       grains 
Saccharin,  1%  grains 

Oil   of   Peppermint,  3       minims 

Alcohol,  81       miiiims 

Dissolve  the  sodium  hydroxide  in  the  alco- 
hol, add  the  eastor  oil  and  stearic  acid,  heat 
until  combined,  add  the  other  ingredients  and 
then   cool. 

Lemonade  Iron 

(Goodell's) 
Tincture  of   Ferric  Chloride,  2  fl.  dr. 

Diluted   Phosphoric  Acid, 
Spirit   of    Lemon, 
Syrup,  sufficient, 

To  make  6  fl.  oz. 


6  fl.  dr. 
2  fl.   dr. 


Mix.     A  dessertspoonful  in  water  after  meals. 

Liniment  of  Aconite 

LlNIMENTUM     ACON'ITI.       U.      S.      1870 

Aconite,    in   fine    powder,  8  oz.  troy 

Glycerin,  1  fl.  oz. 

Alcohol,  a  sufficient  quantity. 

Moisten  tbe  powder  with  4  fl.  oz.  of  alcohol, 
and  let  it  macerate  for  twenty-four  hours,  then 
pack  in  a  conical  percolator,  and  gradually 
pour  alcohol  upon  it  until  2  pints  of  tincture 
have  been  obtained.  Distil  off  a  pint  and  a 
half  of  alcohol,  and  evaporate  the  remainder 
until  it  measures  7  fl.  oz.  ;  to  this  add  the 
glycerin,  and  mix  them  thoroughly. 


Liniment,  Arnica 

Arnica    Flowers,  2  oz.  av. 

Glycerin,  8  fl.  oz. 

Digest  at  a  moderate  temperature  on  a  water 
bath,  express,  and  strain. 

Liniment,  Cantharides 

LlNIMENTUM    CANTHAIUD18.       U.    S.    1880 

Cantharides,   in   No.    60   powder,    15 

parts,  or  1  oz.  av. 

Oil  of  Turpentine,  a  sufficient  quan- 
tity,   or  8  fl.  oz. 

To  make  100  parts,  or  Vi  pint. 

Digest  the  cantharides  with  100  parts  |or  ^4 
pint]  of  oil  of  turpentine,  in  a  closed  vessel, 
by  means  of  a  water  bath,  for  3  hours ;  then 
strain  and  add  enough  oil  of  turpentine 
through  the  strainer  to  make  the  liniment 
weigh    100    parts    [or    measure    V4    pint). 
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Liniment,  Croup 
Camphor,  320  grains 

Oil  of  Turpentine,  2  fl.  oz. 

Make   a    solution. 


Liniment,  Fever 

(Saint   Barthelemy'sj 

Oi]  of  Turpentine,  34  fl.  dr. 

Tincture  of  Opium,  80  minims 

Camphor,  50  grains 

Olive   Oil,  2  fl.  oz. 

Mix.  Apply  for  six  minutes  every  six  hours 
to  the  whole  spine. 

Liniment  of  Hypericum 

Red  Oil 

Flowers    of    Hypericum  (fresh),  8  or.  troy 

Olive    Oil,    a    sufficient  quantity    to 
cover  the  flowers. 

Macerate  in  the  sun  for  fourteen  days,  ex- 
press,  and   strain. 

Liniment  of  Potassium  Iodide 

Soap,  420  grains 

Potassium  Iodide,  360  grains 

Oil  of   Lavender,  15  minims 

Alcohol,  4  fl.  oz. 

Water,  6  fl.  dr. 

Dissolve  the  soap  in  the  alcohol  by  means 
of  a  gentle  heat,  and  filter  it  if  it  is  not  per- 
fectly transparent ;  then  add  the  oil  and  the 
potassium  iodide  dissolved  in  the  water  ;  mix, 
and    bottle   it   while  warm. 


Liniment  of  Iodoform 

Iodoform,  80  grains 

Camphor,  80  grains 

Oil    of    Sassafras.  1   fl.  dr. 

Expressed  Oil   of  Almond,  4  fl.  oz. 

Powder  the  iodoform  and  camphor,  intro- 
duce into  a  dry  vial,  add  the  oils,  and  heat  in 
a  water  bath,  shaking  frequently  until  dis- 
solved. 

Liniment  of  Mercury 

Liniment    of   Camphor,  1  fl.   oz. 

Tincture  of  Quillaja,  3  fl.  oz. 

Stronger  Ammonia  Water,  160  minimi 

\\  ater,  140  minimi 
Mercurial  Ointment,  1  oz.  troy 

Mix. 

Liniment  of  Lead  Subacetate 

LlNIMENTUM     1'LIMBI     SUBACETATIB.        U.    S.     1880 

Solution   of  Lead   Subacetate,   40 

parts,    or  2  oz.  av. 

Cotton   Seed   Oil,    60   parts,   or  3  oz.  av. 

6  oz.  av. 


To  make  100  parts,  or 
Mix   them. 


Liniment  of  Stillingia 

Oil   of   Stillingia,  1  fl.  oe. 

Oil    of    Cajuput,  4   fl.   dr. 

oil   of   Lobelia,  2  fl.  dr. 

Alcohol,  2  fl.  oc. 

Mix.      Use    as    a   local    application  in    croup, 

and  as  a  cough  medicine,  in  doies  of  1  drop  on 
a  lump  of  sugar. 

Lobelia,  Brown 

The  Thomsonian  name  for  tbe  aotd. 
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Lobelia,  Green 

The  Thomsonian  name  for  the  herb. 


40  minims 


Lotion,  Benzoin 

Tincture  of   Benzoin, 

Rose   Water,   a   sufficient  quantity, 

To  make  3  fl.  or. 

Place  the  tincture  in  a  dry  bottle  and  add 
the  water  in  a  thin  stream,  or  add  the  tinc- 
ture to  the  water  without  mixing  and  slowly 
rotate   the   bottle. 


Lotion,  Calamine 
I 

(Dr.  Tilbury  Fox's) 
Levigated    Calamine, 
Zinc   Oxide, 
Glycerin, 
Eose   Water, 
Mix. 

II 
(Dr.  L.  D.  Bulkley's) 
Calamine, 
Zinc  Oxide, 
Glycerin, 
Lime   Water, 
Rose  Water,  or  Water,  a  sufficient 
quantity, 

To  make 

Lotion,  Green  Soap 

(Hebra's) 
Green    Soap, 
Oil   of  Lavender, 
Boiling    Water, 
Mix. 

Lotion,  Palmer's 

Corrosive  Mercuric  Chloride, 

Alum, 

Water, 

Dissolve.     For  external  use. 


40  grains 

20  grams 

20  minims 

1  fl.  ox. 


62  grains 
123  grains 
185  grains 
243  minims 


240  grains 
15  minima 
8  fl.   oz. 


4  grains 
6  grain* 
8  fl.  ox. 


Lotion  for  Sore  Nipples 

(Dr.   Atlee's) 
Podium    Borate,  60  grains 

A,  acia,  120o  ?/a'»s 

Tincture    of    Myrrh,  2  fl.  dr. 

BOM    Water,  2  fl.  oz. 

Dissolve  the  Borate  in  the  Rose  water; 
make  a  thick  mucilage  with  the  Acacia,  and 
emulsify  the  tincture  of  myrrh;  thin  add  the 
rest   of   the   solution. 

Lotion  for  Sore  Nipples 

(Dr.  Thomas's) 


Lozenges,  Ammonia 

(Dr.  Jackson's) 
Ammonium   Chloride,  90  grains 

Morphine    Hydrochloride,  3  grains 

Powdered   Kim,  360  grains 

Powdered  Acacia,  420  grains 

Powdered    Sugar,  420  grains 

Powdered  Extract  of  Glycyrrhiza,     420  grains 
Oil    of    Sassafras,  4   minims 

Tincture   of   Tolu,  3  fl.  dr. 

To  be  made  with  syrup  into  180  lozenges,  oi 
into  lozenges  of  10  grains  each,  containing  % 
grain  of  ammonium  chloride  and  */•<>  grain  of 
morphine    hydrochloride. 

Lozenges,  Cough 

(Heating's) 

Lactucarium,  120  grains 

Ipecac,  60  grains 

Squill,  45  grains 

Extract   of   Glycyrrhiza,  120  grains 

Sugar,  2  oz.  troy 

Mix.  Make  into  a  mass  with  tragacanth 
and  mucilage,  and  divide  into  20-grain  loz- 
enges. 

Lozenges,  Pectoral 

(Dr.    Jackson's) 
Powdered  Ipecac,  6       grains 

Sulphurated    Antimony,  2V2   grains 

Morphine  Hydrochloride,  3       grains 

Powdered   Aeacia,  S30        grains 

Powdered  Sugar,  330       grains 

Powdered  Extract  of  Glycyr- 
rhiza, 330  grains 
Oil  of  Sassafras,  2  minims 
Tincture  of  Tolu,  2  minims 
To  be  made  into  a  stiff  mass  with  simple 
syrup,  and  divided  into  100  lozenges,  or  into 
lozenges  of  10  grains  each.  Each  lozenge  con- 
tains >/a>  grain  of  ipecac,  '/to  grain  of  anti- 
mony, Vsj  grain  of  morphine.  One  every  three 
or   four   hours. 

Mastisol,  Wound  Dressing 

Mastic,  200  parts 

Colophony,  100  parts 

Venice  Turpentine,  70  parts 

Linseed   Oil,  5  parts 

Methvl    Salicylate,  1  part 

Benzol,  500  parts 

Mixture,  Acetone 

(Dr.   W.  L.   Atlee) 

Acetone,  1  fl-  dr. 

Camphorated  Tincture  of  Opium,  1   fl.  oz. 

Wine    of    Antimonv,  1    fl.   OS. 

Wine    of    Tar,  2  fl.   02. 
Mix.      Dose,    a    teaspoonful. 


Alum. 

Tincture  of  flails. 

Triturate      together! 
straining  or  filtering. 


and 


1   ox.  troy 
1    fl.    OB. 
dispense     without 


5  dm. 

5  Gm. 


Lotion,  White 

(Lotio    Alba) 
7.ini"  Sulphate, 
Sulphurated    Potassa, 
Distilled  Water  <<r  Bote  Water, 

MmVimt,  ——       — 

To  make  125  mi U 

Pissolve   the   Mlta   earh   orpnrately   in    60   m"s 
of    distilled    water    or     rn<r     water,    filter    each 
solution,   nnd   slowlv  pour   the  riric   solution   into 
-  taaat    •Orotlon.      Finally   add   enough    dis- 
tilled water  or  rose  water  to  make  125  mils. 


Mixture,  Alcoholic 

(Gubler's) 
Alcohol     (85    per    cent), 
Water, 

Syrup   of   Orange,   of   each.  2   fl.   oa. 

A  tablespoonful  to  be  given  every  two  hours. 

Mixture,  Alkaline  Copaiba 

Copaiba,  *  f  dr. 
Acacia,  2*0  grains 
Sugar,  240  grains 
Solution  of  Potasnium  Hydroxide,  4  fl.  dr. 
9peannint  Water,  a  sufficient  quan- 
tity.   

To   make  8  fl.  01. 

Mix    the   capaiba    nnd    solution    of    potassium 
hydroxide;    add   the   water,    and    triturate   with 
I  the    acacia   and   sugar. 
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Mixture,  Antimonial  and  Saline 

(.Prof.  Gross's) 

Antimony  and  Potassium  Tartrate,  2%  grains 
Magnesium    Sulphate,  2       oz.  troy 

Morphine  Sulphate,  1%   grams 

Aromatic  Sulphuric  Acid,  30       minims 

Tincture  of   Veratrum  Viride,  90       minims 

Syrup   of   Ginger,  2       11.   oz. 

Distilled   Water,  10       11.  oz. 

Mix.      Average  dose,   a   tablespoonful ;   to  be 
diminished  in  case  of  vomiting  or  much  nausea. 

Mixture,  Antispasmodic 

(Sydenham's) 

Tincture   of   Valerian,  5       fl.  dr. 

Compound    Spirit   of   Ether,  1       fl.  dr. 

Tincture  of  (Jastor,  10       fl.  dr. 

Fennel   Water,  12  V4  fl.  oz. 

Mix.  Dose,  a  tablespoonful  every  tliree  or 
four  hours. 

Mixture  of  Apium,  Compound 

(Dr.  W.  A.   Hammond's) 

Fluidextract    of    Erythroxylon  2  fl.  oz. 

Fluidextract  of  Viburnum,  1  fl.  oz. 

Fluidextract    of    Celery,  1  fl.  oz. 
Mix. 

Mixture,  Asthma 

(Fothergill's) 

Ammonium   Iodide,  120  grains 

Ammonium  Bromide,  180  grains 

Syrup  of  Tolu,  3  fl.  oz. 

Tincture   of   Lobelia,  6  fl.  oz. 

Mix.  Teaspoonful  every  one,  two,  three,  or 
four   hours. 

Mixture,  Benzoated  Alkaline 

(Dr.    Ellwood    Wilson) 

Potassium    Bicarbonate,  90       grains 

Benzoic    Acid,  30       grains 

Syrup   of    Orange,  4       fl.  dr. 

Water,  2%  fl.  oz. 

Rub  the  solids  with  4  fl.  dr.  of  water  until 
effervescence  ceases,  then  add  the  rest  of  the 
water,  filter,  and  add  the  syrup.  Dose,  a  table- 
spoonful three  times  a  day  after  meals. 


Mixture,  Bottle  Capping 


Gelatin, 
Acacia, 
Starch, 
Boric  Acid, 
Water, 


1  oz.  av. 

1  oz.  av. 

1  oz.  av. 
20  grains 
16  fl.  oz. 


Mix  the  acacia,  gelatin,  and  acid  with  14  oz. 
of  cold  water,  and  stir  occasionally  until  the 
acacia  is  dissolved  ;  then  heat  the  mixture  to 
boiling  on  a  water  bath,  so  that  the  gelatin 
dissolves;  remove  the  scum  and  strain;  mix  the 
starch  intimately  with  the  remainder  of  the 
water  and  add  this  mixture  to  the  hot  gelatin 
solution,  stirring  until  a  uniform  mixture 
results. 

Mixture,  Brandy 

Volk   of   Eggs,  2 

Sugar,  240  grains 

Oil  of  Cinnamon,  2  minims 

Cinnamon   Water,  4  fl.  oz. 

Brandy,  4  fl.   nz. 

Mix.  Dose,  a  tablespoonful  as  occasion  may 
require. 


Mixture,  Brown-Sequard's  Anti- 
Epileptic 


Sodium  Bromide, 
Potassium    Bromide, 
Ammonium    Bromide, 
Potassium    Iodide, 
Ammonium  Iodide, 
Ammonium  Carbonate, 
Tincture  of  OhI%iiIhi. 
Water,   sufficient, 
To  make 


180  grains 

180  grains 

180  grains 

90  grains 

90  grains 

60  grains 

1%  11.  oz. 

fl.  oz. 


Mix.      Adult    dose,    1%    teaspoonfuls    before 
each  meal,  and  3  teaspoonfuls  at  bedtime. 

Mixture,  Subcarbonate  Bismuth 

Bismuth  Subcarbonate,  120  grains 

Cinnamon   Water,  2  fl.  oz. 

Syrup   of    Acacia,  2  fl.  oz. 

Mix    them.      A    teaspoonful  for    infanta    in 
cholera    infantum. 

Mixture,  Ammonium  Carbonate 

Ammonium  Carbonate,  90       grains 

Powdered    Acacia,  00       grains 

Sugar,  90       grainj 

Aromatic    Spirit    of    Ammonia,  2       fl.  dr. 
Compound  Tincture  of  Cardamom,       2       fl.   dr. 

Water,  3%  fl.  oz. 

Mix.      A    tablespoonful    every  two    or    three 
hours. 

Mixture,  Chalk 

(Richard's) 

Precipitated   Calcium   Carbonate,  1  oz.  troy 

Sugar,  i  oz.  troy 

Tincture    of    Opium,  1  fl.  dr. 

Spirit  of  Cinnamon,  15  minims 

Compound   Tincture  of  Lavender,  1  fl.  oz. 

Tincture  of  Kino,  1  fl.  oz. 

Water,  3  fl.  oz. 
Mix. 

Mixture,  Charcoal  and  Blue  Mass 


Sodium   Bicarbonate, 

Charcoal, 

Mass  of   Mercury, 

Aromatic  Syrup  of  Rhubarb, 

Water, 


30  grainb 

60  grains 

8  grains 

2  fl.  oz. 

2  fl.  oz. 


Triturate  together  into  a  uniform  mixture. 
Dose,  a  tablespoonful. 

Mixture,  Cough 

(Prof.    Pancoast) 

Wild  Cherry  Bark,  240  grains 

Senega,  240  grains 

Ipecac,  120  grains 

Extract   of   Conium,  15  grains 

Compound    Tincture    of    Caidamom,         1   fi.   oz. 
Compound    Spirit   of  Juniper,  1  fl.  oz. 

Water,  sufficient,  

To  make  10  fl.  oz. 

Percolate  the  solid  Ingredients  with  sufficient 
water  to  make  S  11.  o*,,  then  add  the  other 
ingredients.  Two  teaspoonfuls  in  water  consti- 
tute the  usual  dose  to  relieve  cough. 

Mixture,  Cubeb 

(Dr.   J.    Wm.    White's) 

Oleoresin   of   Cubeb,  4  fl.  dr. 

Potassium   Bromide,  1  oz.  troy 

Syrup  of  Acneia,  2  fl.  oz. 

Oil   of  Sassafras.  10  minims 

Water,  sufficient,  . 

To   make  6  fl.  oz. 
Mix. 
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Mixture,  Diarrhoea 

(Dr.    Wm.    Gould) 
Compound  Tincture  of  Rhubarb,  1  fl.  oz. 

Tincture  of  Opium,  4  fl.  dr. 

Spirit  of  Camphor,  2  fl.  dr. 

Ammonia   Water,  1  fl.  dr. 

Oil    of    Peppermint,  30  minima 

Mix.  Dose,  a  teaspoonful  in  hot,  sweetened 
water.  Repeat  as  often  as  necessary  till  re- 
lieved. 

Mixture  of  Gentian  and  Iron 

(Meigs's) 
Iron  and   Ammonium   Citrate,  60       grains 

Sugar,  1%   oz.  troy 

Fluidextract   of   Gentian,  30       minims 

Compound    Tincture   of   Lavender,      1       fl.  oz. 
Alcohol,  4       fl.  dr. 

Water,  sufficient,  

To  make  8       fl.  oz. 

Mix  the  Fluidextract  with  1  fl.  oz.  of  water 
and  add  the  compound  tincture  of  lavender ; 
treat  this  with  ferric  hydroxide,  and,  having 
filtered  it,  mix  with  the  other  ingredients, 
and  filter. 

Mixture,  Gout 

(Laville's) 

Quinine    Sulphate,  30  grains 

Cinchonine    Sulphate,  22  grains 

Extract  of  Colocynth,  195  grains 

Diluted    Alcohol,  3  fl.  oz. 

Red  Wine,  sufficient,  

To  make  16  fl.  oz. 
Mix. 

Mixture,  Gout 

(Scudamore's) 
Magnesium    Sulphate,  240  grains 

Magnesium  Oxide,  80  grains 

Vinegar  of   Colchicum,  4  fl.  dr. 

Syrup    of    Saffron,  4  fl.   dr. 

Peppermint    Water,  5  fl.  oz. 

Mix.  Dose,  1  to  3  tablespoonfuls  every  two 
hours  till  four  to  six  evacuations  are  produced 
in  twenty-four  hours. 

Mixture,  Hydrobromic  Acid  Cough 

(Dr.   J.   Milner  Fothergill's) 
Spirit    of    Chloroform,    B.    P.,  40  minims 

Hydrobromic  Acid  (Diluted),  60  minims 

Syrup    of    Squill,  2  fl.  dr. 

Water,  sufficient,  

To  make  2  fl.  oz. 

Mix.     Dose  for  an  adult,  a  tablespoonful. 

Mixture  of  Iron  and  Conium 
(Dr.    King's   Am.    Disp.) 
Precipitated  Carbonate  of  Iron,  300  grains 

Inspissated  Juice  of  Conium,  150  minims 

Sugar,  1  oz.  av. 

Oil    of    Cinnamon,  6  minims 

Oil     of     Gaultheria,  6  minims 

Tincture    of   Tolu,  3  fl.  oz. 

Madeira    Wine,  4  fl.  oz. 

Water,  4  fl.  oz. 

Mix  together,  and  nllnw  to  stand  for  a  week, 
when    it    will    be    ready    for    use. 

Mixture  of  Iron  and  Conium 

(Tully's) 

Imn   Bubcxrbonnte,  floo  grains 

Extract  of  Contain,  300  grains 

Snear,  8  OX.  troy 

Oil  of  OaxtJx,  18  minims 

Oil  of  Oanltberla,  20  minims 
Compound  Tinrtnrc  of  Cinnamon,         2  fl.  oz. 

Tincture    of    Toln,  4   fl.    dr. 

Water,  sufficient,  

To  make  16  fl.  oz. 
Mix  thoroughly. 


Mixture,  Magnesia 

(Dr.  Isaac  Remington's) 

Magnesia  (Husband's),  90  grains 

Blue   Mass,  30  grains 

Aromatic    Spirit   of    Ammonia,  2  fl.  dr. 

Sugar,  60  grains 

Peppermint  Water,  2  h\  oz. 

Lime  Water,  3  fl.  oz. 

Mix.     A  tablespoonful  every  two  hours. 

Mistura  Pini  Sylvestris 

(Dr.    Piffard's) 

Tar,  100  grains 

Oil    of   Lavender,  100  grains 

Oil  of  Scotch  Fir   (Pinus  sylvestris),  300  grains 

Mix    and    filter. 

Mixture  of  Potassium  Citrate 

Mistura   Potassii   Citratis.     Neutral 
Mixture.     U.   S.   1880 

Fresh   Lemon   Juice,    strained,    100 

parts,     or  4  fl.    oz. 

Potassium    Bicarbonate,    about    10 

parts,  or  a  sufficient  quantity,       170  grains 
Add    the   potassium   bicarbonate  gradually   to 
the   lemon   juice  until  it   is  neutralized. 

This    preparation    should    be    freshly    made 
when    wanted    for   use. 

Mixture,  Salicylic 

(Thiersch's) 

Salicylic   Acid,  80  grains 

Syrup  of  Orange   Peel,  2  fl.  oz. 

Alcohol,  3  fl.  oz. 

Water,  sufficient,  

To   make  10  fl.  oz. 
Mix.     Dose,  a  teaspoonful. 

Mixture,  Spleen 

(Gadberry's) 

Potassium  Nitrate,  300  grains 

Quinine   Sulphate,  65  grains 

Iron    Sulphate,  65  grains 

Nitric    Acid,  65  minims 

Water,  16  fl.  oz. 

Mix.      Dose,    a    tablespoonful  three    times   a 
day. 

Mixture,  Startin's 

Ferrous    Sulphate,  60  grains 

Magnesium    Sulphate,  1  oz.  troy 

Tincture    of    Gentian,  1   fl.  oz. 

Diluted    Sulphuric   Acid,  4  fl.  ox, 

Water,  3  fl.  oz. 

A   teaspoonful  to  be  taken  after  eating. 

Mixture,  Stronger  Laxative 

(B0S6U's) 

Resin   of   Scammony, 

Resin  of  Jalap,  of  each,  %  grain 

Sugar,  16  grains 

Croton  Oil,  2  minims 

Mucilage,  30  minimi 

Orange  Flower  Water,  90  minims 

Compound   Syrup  of  Senna,  1  fl.  oz. 

Peppermint  Water,  3  fl.  oz. 
Dose,  a  tablespoonful. 

Mixture  of  Thymol 

(L,    Lewin) 

Thymol,  ™4  grains 

Orange  Flower  Water,  ''.    fl.  oz. 

Distilled    Water,  3M,   fl.   oz. 

Mix.      Dose,   a   tablespoonful  several   times  x 
day. 
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Mixture,  Toiu  Cough 

Syrup    of    Squill,  4  fl.  dr. 

Tincture  of  Tolu,  1  fl.  dr. 

Syrup,  3  fl.  oz. 
Mix.      Dose,    a   teaspoouful. 

Mixture,  Townsend'* 

(New  York  Hospital) 

Red  Mercuric  Iodide,  1  grain 

Potassium    Iodide,  300  grains 

Syrup    of   Orange   Peel,  2  fl.  oz. 

Compound  Tincture  of  Cardamom,  2  fl.  dr. 

Water,  sufficient,  

To  make  4  fl.   oz. 
Mix.     Dose,    1   to   4   teaspoonfuls. 

Mouth  Wash 

(Dakin) 
Chlorar.cne,  7%  grains 
Menthol,  1  grain 
Glycerin,  120  grains 
Cinnamon  Water,  2  fl.  oz. 
Spirit     of     Methyl     Salicylate,  16  minims 
Distilled  Water,  u  sufficient  quan- 
tity,   

To  make  8  fl.  oz. 

Mucilage  of  Cydonium 

MuCILAfiO   ClDO.VII.       U.   S.    1880 
Cydonium,   2   parts,   or  36  grains 

Distilled    Water,    100    parts,    or  4   fl.   oz. 

Macerate  the  cydonium  for  half  an  hour,  in 
a  covered  vessel,  with  the  distilled  water,  fre- 
quently agitating.  Then  6train  the  liquid 
through  muslin,  without  pressure.  This  prep- 
aration should  be  freshly  made,  when  required 
fur  use. 

Number  One 

(Thomsonian  name) 
Lobelia  inflata. 

Number  Five 

Restorative    Cordial 
(Thomsonian  name) 
White  Aspen, 
Black  Aspen, 

Poplar    Park,    of   each,  8  oz.  av. 

Bayberry  Root  Bark,  16  oz.  av. 

Boil  a  few  minutes  In  2  gallons  of  water, 
strain,  add  7  pounds  of  sugar,  6kim,  and  then 
add  3  quarts  of  brandy. 

Oil  of  Bitter  Almond,  Iodized 

Iodine,  20  grains 

Oil  of  Bitter  Almond,  1  tl.   dr. 

Mix,   and   shake  occasionally  for  two  months. 

Oil,  British 

Petroleum   (Barbados),  1  fl.  oz. 

Petroleum    (American),  1  fl.  oz. 

Oil  of  Turpentine,  2  fl.  oz. 

Oil   of  Linseed.  24  fl.  oz. 

Oil    of    Amber,  8  fl.   oz  . 

Oil  of  Juniper,  2  fl.  dr. 
Mix    them   well   together. 


Oil,  Gray 

Mercury,  S00       grains 

Mercurial    Ointment,  15       grains 

Sterile  White   Petrolatum,  146        grains 

Sterile    Liquid    Petrolatum,  308%    grains 

Triturate  the  mercury,  mercurial  ointment, 
and  2.5  Cm.  of  white  petrolatum,  in  a  sterile 
mortar,  until  the  mercury  is  extinguished,  then 
add  the  other  ingredients. 

Note. — This  preparation  should  be  kept  at  a 
uniform   temperature  and  must  not   be   wanned 


before  Injecting  it,  as  this  tends  to  break  up  the 
tine  state  of  subdivision  of  the  mercury  and 
forms   larger  globules,    which  are  objectionable. 


Oil,  Haarlem 

Sulphurated  Oil,  12  fl.  oz. 
Petroleum  (Barbados),  4  ff.  oz. 
Oil  of  Amber  (crude;,  6  fl.  oz. 
Oil  of  Turpentine,  8S  fl.  oz. 
Linseed  Oil,  16  fl.  oz. 
Mix.  The  sulphurated  oil  is  made  by  boil- 
ing 1  part  of  sulphur  with  8  parts  of  olive 
oil    until   they  are   united. 

Ointment,   Antimonial 

l    s     IKNTIM     ASTIMOMl.        U.     S.     1870 

Antimony  and  Potassium  Tartrate,     100  grains 
Lard,  400  grains 

Hub  the  antimony  and  potassium  tartrate 
with  the  lard,  gradually  added,  until  they  are 
thoroughly   mixed. 

Ointment,  Bismuth  Oxide 


Bismuth  Oxide, 
Oleic  Acid, 
White    Wax, 
Vaseline, 
Oil   of  Rose, 
Mix. 


(McCall  Anderson) 


60  grains 

1  fl.  oz. 

150  grains 

1  oz.  troy 

1  minim 


Ointment  of  Cantharides 

Ungle.nti  ii  C'anthajudis.     D.  S.  1»70 
Cantharides, 

Yellow  Wax,  of  each,  1  oz.  av. 

Olive  Oil,  e  fl.  oz. 

Infuse  the  cantharides  in  the  oil  in  a  cov- 
ered vessel  for  twelve  hours  ;  then  place  the 
vessel  in  boiling  water  for  fifteen  minutes, 
strain  through  muslin  with  strong  pressure, 
add  the  product  to  the  wax,  previously  melted, 
and   stir  constantly   while  the   mixture   cools. 


Ointment,  Chalk 

Prepared  Chalk,  120  grains 

90  minims 
270  grains 


Olive  Oil, 
Lard, 
Mix 


Ointment   of  Copper  Citrate 

(Hoffman) 
Copper    Citrate,  123  grains 

Glycerite  Boroglycerin,         2  oz.  av.   360  grains 
Wool    Fat,  31   grains 

White    l'etrolatum,  154   grains 

Meat  the  glycerite  to  125°  C.  (257°  F.), 
and  slowly  add  the  copper  citrate  and  con- 
tinue the  heat  until  it  is  all  rUaaohred.  Re- 
move the  heat,  and  when  cooled  to  76"  ('.  (1C7J 
F.)  add  the  woid  fat  and  petrolatum,  anil  stir 
constantly  until  cooled  to  60"  C.  (122"  K.i. 
and  transfer  to  air-tight  containers  (collapsi- 
ble   tubes). 

Ointment  of  Creosote 
Uhovshtum  Quusoh.     r.  B.  1S70 
Creosote,  l  tl.  dr. 

I.ard.  2  oz.  troy 

Mix   thoroughly. 

Ointment  of  Croton  Oil 

Croton   Oil,  30  minims 

Lard,  1  os.  troy 

Mix   gradually. 
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Elemi    (Resin) 
Derate, 

Rosin   Cerate, 
Balsam  of  Peru 


Ointment,  Elemi 


60  grains 
1  oz.  troy 
120  grains 
120  minims 


Fuse  together,   and  mix  thoroughly. 

Ointment  of  Gallic  Acid 

Uxui  ENTIM  Acidi  Gallici.     U.   S.   1880 
Gallic  Acid,   10   parts,   or  4S  grains 

Benzoinated  Lard,  90  parts,  or  1  oz.  av. 

To  make   100   parts,  or   about  1  oz.  av. 

Rul>  the  gallic  acid  with  the  benzoinated 
lard,  gradually  added,  until  they  are  thor- 
oughly mixed,  avoiding  the  use  of  an  iron 
spatula. 

Ointment,  Garlic 

Fresh   Garlic,  6  bulbs 

Lard,  2  oz.  troy 

Digest  at  a  moderate  heat  for  an  hour,  and 
strain. 

Ointment,  Glycerin 

Spermaceti,  240  grains 

White  Wax,  60  grains 

Glycerin,  1  fl.  oz. 

Expressed   Oil  of  Almond,  3  fl.   oz. 

Melt    the    wax    and    spermaceti  with    the    oil 

at  a  moderate  heat ;  put  these  in  a  Wedgewood 
mortar,  add  the  glycerin,  and  triturate  until 
cold. 

Ointment,  Iodized 

Oleic    Acid,  120  grains 

Hydrous    Wool    Fat,  120  grains 

Iodine,    5   per   cent. 

Powder  the  iodine  in  a  mortar,  mix  with  the 
hydrous  wool  fat,  and  add  the  oleic  acid. 


Ointment  of  Sulphur  Iodide 

U.Mil'EXTlM    SlLPHURIS    IODIDI.       U.    S.    1870 

Suphur   Iodide,  30  grains 

Prepared   Lard,  1  oz.  troy 

Triturate  the  sulphur  iodide  in  a  porcelain 
mortar,  and  gradually  add  the  lard,  rubbing 
them  together  until  the  ointment  is  perfectly 
smooth  and  free  from  grittiness. 


Ointment,   Iodine,  Compound 

UNGUENTl  M     IotllNII    CoMI'OSITUM.        U.     S.     1870 

Iodine,  16  grains 

Potassium   Iodide,  30  grains 

\\  liter.  30  minims 

l  oz.  troy 

Dissolve  the  iodine  and  potassium  iodide  in 
the  water,  then  incorporate  the  solution  with 
th"    lard. 

Ointment,  Iodoform,  Compound 

(Dr.  J.   William   White's) 
Iodoform,  60  grains 

(111    of    At.i  ■  ,  '.'II   minims 

oil    ,,f  6  minima 

(i  I   of    flang  Viang,  5  minims 

Ointment  of   Rose  Water,  1  ob.  troy 

MlT. 

Ointment,  Iodoform,  Compound 

(New    York     llosplt.il) 
'   rm, 
Tannk  Acid,  of  each,  60  grains 

\       line,  1  oa.  troy 

Uix. 


Ointment,  Judkin's 

Lead  Acetate,  360  grains 

Lead    Oxide    (Red),  1  oz.  troy 

Sodium    Borate,  60  grains 

Oil  of  Turpentine,  15  minims 

Olive   Oil,  2  fl.  dr. 

Linseed    Oil,  4  fl.  oz. 

Boil  the  first  two  oils  together  for  four  hours, 
remove  from  the  fire,  add,  with  stirring,  the 
lead  oxide,  sodium  borate,  and  lead  acetate; 
when  nearly  cool,   add   the  turpentine. 

Ointment  of  Mercury,  Compound 

Mercurial    Ointment,  120  grains 

Ointment  of  Belladonna,  120  grains 

Iodine  Ointment,  120  grains 
Mix. 

Ointment,  Mezereum 

Unguentum   Mezerei.     U.    S.    1880 
Fluidextract  of  Mezereum,   25 

parts,    or  2  fl.  dr. 

Lard,    80   parts,    or  360  grains 

Yellow  Wax,   12  parts,  or  54  grains 


To   make    about  1  oz.  av. 

Melt    together    the    lard     and     wax     with    a 

moderate    heat,    add    the   fluidextract,    and    stir 

the    mixture    constantly    until    the    alcohol    has 

evaporated  ;    then    continue   to   stir    until   cool. 

Ointment,  Naphthol 

(Hardy's) 
Naphthol,  120       grains 

Vaseline,  2%   oz.  troy 

Dissolve  the  naphthol  in  half  its  weight  of 
ether ;  mix  this  solution  with  a  portion  of  the 
vaseline,  and  heat  to  about  40°  C.  (104°  F.) 
until  the  ether  is  completeby  evaporated  ;  then 
add  the  remainder  of  the  vaseline,  and  tritu- 
rate thoroughly  ;  finally,  preserve  the  ointment 
in  a  well-covered  vessel. 

Ointment,  Pile 

Morphine    Acetate,  6  grains 

Tannic  Acid,  30  grains 

Solution    of    Lead    Subacetate,  1  fl.  dr. 

Ointment,  420  grains 

Incorporate  the  solution  with  the  ointment, 
then  add   the  other   ingredients. 

Ointment  of  Red  Mercuric  Iodide 

Unguentum    Hydrargyri    Iodidi    Ribri. 
U.   S.    1870 
Red  Mercuric  Iodide  in  fine 

powder,  16  grains 

simple  Ointment,  1  oz.  av. 

Mix  thoroughly. 

Ointment,  Scarlet  Red 
I 

(J.    K.  Thum) 

Scarlei    Red,   Medicinal,  Biebrlch,       1'23  grains 
Ob  tor    oil,  154  grains 

Petrolatum,  a  sufficient  quantity, 


To  make 


3  oz.   av.   231  grains 


II 


Scarlet  Red,  Medicinal,  Biebrlch,      62  grains 

ohve  oil.  L86  grains 

Lanolin,  1    oz.    av.      25%  grains 

Petrolatum,    a   sufficient   quantity, 


To  make 


3  oz.  av.  231  grains 
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Ointment,  Scott's 

Strong  Mercurial  Ointment,  1  oz.  troy 

Soap  Cerate,  1  oz.  troy 

Powdered    Camphor,  60  grains 
Mix. 

Ointment,  Tobacco 

Tobacco,  in  fine  powder,  120  grains 

Lard,  4  oz.  troy 

Water,   sufficient. 

Percolate  the  tobacco  with  water  until  2  fl. 
oz.  have  been  obtained,  evaporate  to  an  extract, 
and  mix  with  the  lard. 


Ointment,  Tetter 

(Dr.  S.  G.  Morton) 
Alum,  120  grains 

Lead   Carbonate,  120  grains 

Calomel,  120  grains 

Oil    of    Turpentine,  2  fl.  dr. 

Ointment,  1%  oz.  troy 

Triturate  the  powders  together  till  they  are 
impalpable  and  thoroughly  mixed ;  then  incor- 
porate them   with  the  oil  and   ointment. 

Paper,  Cantharides 

Ciiarta  Cantharidis.     U.  S.  1880 
White  Wax,  8  parts,  or  4       oz.  av. 

Spermaceti,   3  parts,  or  1%  oz.  av. 

Olive  Oil,   4   parts,  or  2       fl.  oz. 

Canada  Turpentine,  1  part,  or  %  oz.  av. 

Cantharides,   in  No.   40   powder,   1 

part,    or  %   oz.  av. 

Water,   10  parts,  or  5       fl.  oz. 

Mix  all  the  substances  in  a  tinned  vessel, 
and  boil  gently  for  two  hours,  constantly  stir- 
ring. Strain  through  a  woolen  strainer  with- 
out expressing,  and,  by  means  of  a  water  bath, 
keep  the  mixture  in  a  liquid  state  in  a  shallow, 

il.it  l.ott'ii i   vessel   with  an   extended   surface. 

Coat  strips  of  sized  paper  with  the  melted  plas- 
ter, on  one  side  only,  by  passing  them  succes- 
sively over  the  surface  of  the  liquid  ;  when  dry, 
cut  the  strips   into  rectangular  pieces. 


Paraffin  Dressing  for  Burns 

Resorcinol,  1  part 

Oil    Eucalyptus,  2  parts 

Olive    Oil,  5  parts 

Paraffin,  67   parts 

Petrolatum,  25  parU 

See  A.  Ph.  A.,  Feb.,  1917,  p.   136. 

See  J.  A.   M.  A.,  Feb.,    1917,  p.    373. 

See  J.  A.   M.   A.,  April,   1917,   p.    1037. 

Notr. — The  resorcinol  in  some  eases  lias  pro- 
duced poisonous  effects,  especially  when  large 
areas  were  covered  with  the  dressing.  In  euch 
cases  it  is  well  to  replace  the  resorcinol  with 
some  other  suitable  antiseptic  or  omit  it  en- 
tirely. 

Paste,  Bismuth 

(Beck's) 

Bismuth   Subnitrate,  1  oz.  av.   25  grains 

White    Wax,  77  grains 

Paraffin,  77  grams 

Yellow   Petrolatum,  2  oz.  nv.  51  grains 

Melt  the  paraffin,   wax,   and   petrolatum,   add 
the    bismuth    subnitrate,    sterilize    the    mixture 
by  heating  it  on  a  sand  bath  at    140°  O.    I 
F.)    for   thirty   minutes,    and   dispense   it   in   a 
sterile,   collapsible  tube. 


Paste,  Canquoin's 
Fused   Zinc   Chloride,  300  grain* 

Wheat  Flour,  420  grains 

Alcohol,  1   11.   dr. 

Rub  the  zinc  chloride  to  a  fine  powder,  and 
make  a  paste  with  the  alcohol;  then  add  the 
wheat  flour,  using  strong  pressure  with  the 
pestle.     Wbt  •  is  homogeneous,  spread 

with  a  roller  into  sheets  about  one-eighth  of  an 
inch  thick,  and,  after  a  few  hours'  exposure, 
preserve  in  well-corked  bottles. 

Paste,  Hand 
I 


Ivory    Soap, 

Powdered    Pumice, 

Hot  Water,  a  sufficient  quantity, 


To  make 


II 


(W.    R.    White) 
Powdered   Pumice, 
Green  Soap, 
Potassium    Carbonate, 
Glycerin, 
Water, 

Dissolve  the  soap  and  potassium 
the  water  by  the  aid  of  heat,  add 
and    rub    this    solution    up    well 
with   the  pumice  stone  until   it  is 
consistence. 

Ill 
Powdered   Castile  Soap, 
Borax, 

Powdered    Pumice, 
China  Clav,  light, 

Mix. 


2V4  n> 
1     ib 


4%    ft 
1%    ib 

280  grains 
2  fl.  oz. 
26  fl.  oz. 
carbonate  in 
the  glycerin, 
in  a  mortar 
of  paste-like 


7  oz.  av. 

2  oz.  av. 

1  oz.  av. 

10  oz.  av. 


Paste,  Zinc  Chloride 

(Latour's) 
Zinc   Chloride,  300  grains 

Zinc  Nitrate,  600  grains 

Water,  1  fl.  oz. 

Dissolve  with  the  aid  of  heat,  and  when  cool 
add  to  each  ounce  300  grains  of  wheat  flour. 
Make  a  paste,  and  then  roll  into  sheets  one- 
eighth  of  an  inch  thick.  Preserve  in  well- 
stoppered   bottles. 

Paste,  Coster's 

Iodine,  Pigment,  120  grains 

Oil   of   Cade,  1  oz.  troy 

Mix.  For  an  embrocation.  This  prepara- 
tion should  not  be  used  until  it  has  stood  four 
weeks.  The  iodine  pigment  is  made  by  dis- 
solving 60  grains  of  iodine  in  1  fl.  oz.  of  alco- 
hol, and  allowing  the  solution  to  stand  in  a 
glass  bottle  for  several  months  before  use. 

Paste,  Iodoform 

Iodoform,  60  grains 

Mucilage  of  Acacia,  10  minims 

Glycerin,  10  minims 

Oil  of  Peppermint,  1  minim 
Mix. 

Pencils,  Croton  Oil 

(Limousin's) 
Croton    Oil,  2  fl.  dr. 

White   Wax,  60  grains 

Oil   of   Theobrotn.i.  .rains 

Melt  tlie  wax  and  oil  of  theobroma  together, 
by  means  of  |  water  bath,  in  a  flask,  adding 
the  croton  oil,  and  keep  the  flask  corked  until 
the  mixture  begins  to  congeal  ;  then  pour  into 
suitable  cylindrical  moulds,  one-fourth  to  one- 
third  of  an  inch  in  diameter.  The  pencils  are 
covered  with  tin  foil  and  kept  in  closed  vessels. 
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Pencils,  Iodoform 

Iodoform, 

Oil  of  Theobroma,  of  each,  31  grains 

Triturate  together,  and  roll  the  mass  into  6 
pencils,  one-twelfth  of  an  inch  thick,  then  dust 
with  lycopodium. 

Pencils  of  Copper  Sulphate,  Cauter- 
izing 

Copper   Sulphate,  240  grains 

Sodium    Borate,  60  grains 

Triturate  together  in  a  warm  mortar ;  the 
mass  becomes  soft  from  the  liberation  of  water 
of  crystallization,  and  it  may  be  readily  rolled 
into  6ticks.  If  it  becomes  too  dry,  a  little 
water  may   be  added. 

Pills  of  Lead  Acetate 

(University  College,  London) 

Lead  Acetate,  12  grains 

Morphine   Hydrochloride,  6  grains 

Extract  of  Hyoscyamus,  48  grains 

Make  a  mass,  and  divide  into  24  pills. 

Pills  of  Aloin  and  Podophyllin 

Aloin,  24  grains 

Podophyllin,  12  grains 

Oleoresin  of  Ginger,  4  minims 

Triturate  the  solid  ingredients  into  a  uniform 
powder,  add  the  oleoresin,  make  a  mass,  and 
divide  into  24   pills.     Dose,  one  to  three  pills. 

Pills,  Anderson's  Scots 

Aloes,  1  oz.  troy 

Soap,  80  grains 

Colocynth,  20  grains 

Gamboge,  20  grains 

Oil  of  Anise,  10  minims 

Reduce  the  aloes,  colocynth,  and  gamboge 
to  a  very  fine  powder ;  then  beat  them  and 
soap  with  water  into  a  mass  of  a  proper 
consistence  to  divide  into  pills  each  containing 
3   grains. 

Pills,  Anti-Gout 

(Corlieu's) 

Sodium    Silicate,  20  grains 

Extract  of  Colchicum,  12  grains 

Extract  of  Aconite,  25  grains 

Sodium   Bcnzoate,  40  grains 

Powdered    Soap,  40  grains 

Mix,  and  make  into  100  pills. 

Pills,  Aperient 

(Dr.  Mitchell's) 
Powdered   Aloes,  24  grains 

Powdered    Rhubarb,  48  grains 

Mild   Mercurous  Chloride,  4  grains 

Antimony    and    Potassium    Tartrate,        2  mini 

Make  into  a  mass  and  divide  into  24  pills. 

Pills,  Boisragon 

(Dr.  Hewson's  formula) 

Mild    McrcOTOOl    Chloride,  12  grains 

Powdered   Seammony,  12  grains 

Compound  Extract  of  Colocynth,  40  gr;iinn 
Oil  of  Caraway,  4  minims 

Aloes,  8  grains 

Mix,    and   make    into    14    pills. 

Pills  of  Chinoidine 

Chinoidine,  60  grains 

Diluted  Sulphuric  Acid,  sufficient. 

Soften  the  chinoidine  with  the  acid,  In  a 
mortar,  and  divide  into  20  pills. 


Pills,  Cobb's 

Extract  of   Hyoscyamus,  80  grains 

Extract   of   Conium,  30  grains 

Extract  of  Colocynth,  40  grains 

Extract  of  Nux   Vomica,  4  grains 
Mix,  and  divide  into  30  pills. 

Pills  of  Copaiba,  Compound 

Copaiba,  30  grains 

Powdered  Cubeb,  50  grains 

Wax,  15  grains 

Melt  the  wax  by  a  gentle  heat,  then  add  the 
copaiba,  and  immediately  afterwards  sift  in 
the  cubeb,  stirring  thoroughly  ;  while  it  ia  yet 
warm,  roll  out  into  25  pills. 

Pills  of  Croton  Oil 

Croton    Oil,  6  minims 

Crumbs   of   Bread,  24  grains 

Make  into  24   pills. 

Pills,  Cutter's 

(For  habitual  costiveness) 
Powdered    Ipecac,  10  grains 

Mild  Mercurous  Chloride,  3  grains 

Extract   of  Taraxacum,  40  grains 

Make  into  a  mass  and  divide  into  30  pills. 
Dose,  1  three  times  a  day. 

Pills,  Diarrhoea 

(Prof.    William  Thompson's) 
Lead    Acetate,  10  grains 

Powdered    Camphor,  12  grains 

Powdered    Opium,  3  grains 

Bismuth    Subearbonate,  12  grains 

Extract  of  Gentian,  sufficient. 
Mix,  and  make  into  12  pills. 

Pills,  Dinner 

(Fothergill's) 
Powdered    Ipecac,  20  grains 

Strychnine,  1  grain 

Oil   of   Black    Pepper,  40  minims 

Pill  of  Aloes  and  Myrrh,  50  grains 

Mix,  and  make  into  20  pills. 

Pills,  Gout 

(Becquerel's) 
Quinine  Sulphate,  60       grains 

Extract   of    Digitalis,  7%   grains 

Powdered  Colchicum  Seed,  20       grains 

Make  into  a  mass  and  divide  into  25  pills. 
Dose,  one  to  three  pills  each  day  for  several 
days. 

Pills,  Gout 

(Lartigue's) 
Compound  Extract  of  Colocynth,  96  grains 

Acetic   Extract   of   Colchicum,  10  grains 

Extract   of    Digitalis,  G  grains 

Make  into  a  mass  and  divide  into  24  pills. 
Take  two  for  a  dose. 

Pills,  Emmenagogue 

(Dr.    Otto's) 

Dried    Iron    Sulphate,  48  grains 

Powdered  Aloes,  12  grains 

Turpentine,  89  grains 

Oil   of  Turpentine,  10  minims 
Make  a  mass,  and  divide  into  30  pills.     Dose, 
two,  three  timet  I  day. 

Pills  of  Galbanum,  Compound 

Pilule  (i.M,BAxi  Composite.    U.  S.  1880 

Oalbanum,  150  grains 

Myrrh,  150  grains 

Asafetida,  60  grains 

Syrup,  a  sufficient  quantity,  

To  make  100  pill* 
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Pills,  Grissolle's 

Alcoholic    Extract   of   Nux    Vomica,        4  grains 
Iron  Phosphate,  40  grains 

Extract  of  Quassia,  81  grains 

Extract  of  Gentian,  sufficient. 

Mix,  and  make  into  25  pills.  One  pill  three 
times  a  day,  in  conjunction  with  cold  hip 
baths,  and  abstention  from  drink  during  the 
evening.     Used   for   incontinence   of  urine. 

Pills,  Hooper's 

Powdered   Ginger,  60  grains 

Powdered  Canella,  60  grains 

Extract  of  Black  Hellebore,  120  grains 

Myrrh,  120  grains 

Soap,  120  grains 

Dried  Iron  Sulphate,  130  grains 

Aloes,  1  oz.  troy 
Beat    them    well    together    into    a    mass    with 
syrup  or  water,  and  divide   into  pills  each  con- 
taining  2y2    grains. 

Pills  of  Mercurous  Iodide, 
Compound 

Yellow  Mercurous  Iodide,  10  grains 

Guaiac   Resin,  40  grains 

Extract  of  Gentian,  SO  grains 

Triturate  the  Guaiac  Resin  into  a  mass  with 
a  little  alcohol ;  then  incorporate  with  it  the 
extract  and  mercurous  iodide,  and  divide  into 
20  pills. 

Pills,  Iron 

Reduced  Iron,  100  grains 

Manna,  30  grains 

Glucose,    sufficient. 

Make  a  mass,  and  divide  into  50  pills. 

Pills  of  Iron,  Compound 

Pilule   Ferri  Composite.     U.   S.   1880 


150  grains 
75  grains 
75  grains 


100  pills 


Myrrh,   in  fine   powder, 
Sodium    Carbonate, 
Ferrous    Sulphate, 
Syrup,    a    sufficient    quantity, 

To  make 

Pills  of  Iron,  Compound 

(Thomson's) 
Iron  Subcarbonate,  60  grains 

Extract   of    Conium,  60  grains 

Mix,  and  divide  into  24  pills. 


Pills,  Knight's 

Powdered    Aloes, 
Powdered    Scammony, 
Powdered   Gamboge, 

Mix,  and  make  into  20  pills. 

Pills,  Liver 

(Dr.    Chapman) 
Powdered   Rhubarb, 
Powdered   Ipecac, 
Oil  of  Caraway, 
Powdered  Acacia,  sufficient. 
Mix,  and  make  into  20  pills. 

Pills,  Marshall's 

Compound   Extract  of  Oolocynth, 
Mass  of   Mercury, 
Powderrd   Aloes, 
Powdered    Soap, 
Powdered  Rhubarb,  of  each. 
Make  into  60  pills. 


54  grains 

27  grains 

0  grains 


60  grains 
10  grains 
10  minims 


Pills,  Neuralgia 

(Prof.  Gross's) 
Quinine  Sulphate, 
Morphine  Sulphate, 
Strychnine, 
Arsenic   Trioxide, 
Extract  of  Aconite, 

Mix,  and  make  into  30  pills. 


60  grains 

1%  grains 

1  grain 

1V4  grains 

15  grains 


Pills  of  Nickel  Bromide 


(Dr.   Da  Costa's) 
Nickel   Bromide, 
Powdered    Althaea, 
Extract    of    Gentian, 
Alcohol,    sufficient. 

Mix,  and  make  into  12  pills. 


CO  grains 
6  grains 
6  grains 


Pills  No.  3  (Anti-Canker) 

(Thomsonian    name) 
Capsicum,  1  oz.  av. 

Extract   of  Bayberry,  1  oz.  ar. 

Make    into    pills. 

Pills,  Rheumatic 

(Dr.    Isaac    Remington's) 
Acetic  Extract  of  Colchicum, 
Compound  Extract  of  Oolocynth, 
Extract  of  Rhubarb,  of  each,  60  grains 

Veratrine,  6  grains 

Oil   of   Anise,  10  drops 

Make  into  40  pills.     Take  one  or  two  at  bed- 
time. 

Pills,  Sedative 

(Gunther's) 

Powdered   Asafetida,  57  grains 

Extract  of  Valerian,  57  grains 

Extract   of    Belladonna,  3  grains 

Zinc    Oxide,  1  grain 

Castor,  2  grains 
Mix,   and  make  into   24  pills.     Dose,  one  to 
two   pills  twice  daily   in  chorea. 

Pills  of  Silver  Nitrate 
I 

Silver   Nitrate,  20  grains 

Powdered  French  Chalk,  80  grains 
Petrolatum,   q.   s. 

Make   a   mass,   and   divide  into   40  pills. 

II 

Silver   Nitrate,  6  grains 

Kaolin,  12  grains 

Hardened  Petrolatum,  6  grains 

Rosin    Cerate,  2  grains 

Mix  and  make  into  12  pills. 

Pill  of  Soap,  Compound 

PlM'LA  Sapojjis  Composita.     U.   S.   1870 

Opium,   in  fine  powder,  60  grains 

Soap,  in  fine  powder,  240  grains 

Beat  them  together  with  water  so  as  to  form 
a   pilular  mass. 

Pills  of  Squill,  Compound 

Pn,ri,.E  Si  ii, i.. ■  Oohpoota     U.    3.     1870 

Squill,  in  fine  powder,  12  grains 

Ginger,  In  toe  powder, 

Ammoniac,    in  fine  powder,  of  each,     24  grains 
Soap,  In  toe  powder,  36  grains 

Syrup,  a  sufficient  quantity. 

Mix   the  powders,   then   beat   them   with   syrup 
60  grains  I  so  as  to  form  a   pilular  mass.      To  be   divided 
i  into  24  pills. 
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Pills,  Tonic 

(Aitken'B) 

Each  pill   contains 

Reduced    Iron,  %   grain 

Quinine    Sulphate,  1       grain 

Strychnine,    alkaloid,  Vso  grain 

Arsenic   Trioxide,  '/so  grain 

(See    Pilulae    Ferri,    Quinini,  Strychnine    et 

Arseni   Fortiores,   N.  F.) 

Pills,  Tonic  Laxative 

(Dr.  C.   H.  Thomas) 

Powdered  Aloes,  24  grains 

Dried   Ferrous   Sulphate,  24  grains 

Alcoholic  Extract  of  Hyoscyamus,  6  grains 

Extract  of    Nux    Vomica,  6  grains 

Oleoresin   of   Capsicum,  4  grains 

Make  into  a  mass,  and  divide  into  24  pills. 

Plaster,  Ammoniac 

Emplastrum  Ammomaci.     U.  S.     1S80 
Ammoniac,    100    parts,   or  5       oz.  av. 

Diluted  Acetic  Acid,  140  parts,  or        %   pint 

Digest  the  ammoniac  in  the  diluted  acetic 
acid,  in  a  suitable  vessel,  avoiding  contact  with 
metals,  until  it  is  entirely  emulsionized  ;  then 
strain,  and  evaporate  the  strained  liquid,  by 
means  of  a  water  bath,  stirring  constantly, 
until  a  small  portion,  taken  from  the  vessel, 
hardens   on   cooling. 

Plaster,  Antimonial 

EMPLASTRIM     Antimomi.      U.    S.      1870 
Antimony  and   Potassium  Tartrate,   in 

fine   powder,  1  oz.  troy 

Burgundy  Pitch,  4  oz.  troy 

Melt  the  pitch  by  means  of  a  water  bath 
and  strain  ;  then  add  the  powder,  and  stir 
them  well  together  until  the  mixture  thickens 
on  cooling. 

Plaster,  Asafetida 

EMPLA8TRUM     ASAFfETID.E.       U.    S.       1880 

Asafetida,    35    parts,    or  13       oz.  av. 

Lead  Plaster,  33  parts,  or  13       oz.  av. 

Galbanum,    15    parts,    or  5%   oz.  av. 

Yellow  Wax,   15  parts,  or  5%  oz.  av. 

Alcohol,  120  parte,  or  3       pints 

Digest  the  asafetida  and  galbanum  with  the 
alcohol  on  a  water  bath,  separate  the  liquid 
portion,  while  hot,  from  the  coarser  impuri- 
ties by  straining,  and  evaporate  it  to  the  con- 
sistence of  honey ;  then  add  the  lead  plaster 
and  the  wax,  previously  melted  together,  stir 
the  mixture  well,  and  evaporate  to  the  proper 
consistence. 

Plaster,   Breast 

(Dewees's) 
Ammoniac  Plaster,  120       grains 

Lead     Plaster,  1%   oz.  troy 

Logan's  Plaster,  360       grains 

Spermaceti,  60       grains 

Camphor.  80       grains 

Melt   the   piaster,    then  add    the  spermaceti 

and   camphor,   and   remove  from   the  fire. 

Plaster,  Canada  Pitch 
HavLoci  PiTnt  PbAsraa.     Bhplabtrom  Plan 

Cas.wif.nhis.      I'.   S.    1HS0 
Canada    Pitch,     90    parts,    or  9  oz.  av. 

YMlow    Wax,    10   parts,   or  1  oz.  av. 


Plaster,  Galbanum 

Emplastrum  Galbani.     U.  S.  1880 
Galbanum,    16    parts,    or  8  oz.  av. 

Turpentine,    2    parte,    or  1  oz.  av. 

Burgundy   Pitch,    6   parte,   or  3  oz.  av. 

Lead    Plaster,    76    parts,    or  38  ol.  av. 


To   make    ion    parts,    or  10  oz.  av. 

Melt    them   together,   strain   the  mixture,    and 
stir   constantly   until    it   thickens   on   cooling. 


To  make  100  parte,  or  50  oz.  av. 

To  the  galbanum  and  turpentine,  previously 
melted  together  and  strained,  add,  first,  the 
Burgundy  pitch,  then  the  lead  plaster,  melted 
over  a  gentle  fire,  and  mix  the  whole  thor- 
oughly. 

Plaster,  Logan's 

Lead     Oxide,  2       oz.  av. 

Lead    Carbonate,  2       oz.  av. 

Soap,  1%  oz.  av. 

Fresh  Butter,  240       grains 

Olive   Oil,  5       fl.  oz. 

Powdered  Mastic,  20       grains 

Mix  the  soap,  oil,  and  butter  together,  then 
add  the  lead  oxide,  and  boil  it  gently  over  a 
slow  fire  for  an  hour  and  a  half,  or  until  it  has 
a  pale  brown  color,  stirring  constantly;  the 
heat  may  then  be  increased,  and  the  boiling 
continued,  till  a  portion  of  the  melted  plaster, 
being  dropped  on  a  smooth  board,  is  found  not 
to  adhere  ;  then  remove  it  from  the  fire,  and 
add    the   mastic. 


Plaster,  Mercurial 

(De   Vigo's) 

Lead   Plaster, 

2000 

grains 

Yellow  Wax, 

100 

grains 

Resin, 

100 

grains 

Powdered  Olibanum, 

30 

grains 

Ammoniac, 

30 

grains 

l'owdered   Bdellium, 

30 

grains 

Powdered    Myrrh, 

30 

grains 

Powdered   Saffron, 

.    20 

grains 

Mercury, 

600 

grains 

Turpentine, 

100 

grains 

Storax, 

300 

grains 

Oil  of  Lavender, 

10 

grains 

Mix. 

Potion  of  Todd 

(Dorvault's) 

Brandv, 

6 

fl.  dr. 

Distilled    Water, 

9 

fl.  dr. 

Syrup, 

4 

fl.   dr. 

Tincture   of    Canella, 

1 

fl.  dr. 

Mix. 

Poultice,  Charcoal 

(Thomsonian   name) 
Charcoal,  1  oz.  troy 

Ciinger, 

Bayberry,   of   each,  240  grains 

Elm,  1  "7..  troy 

Hot    Water,   sufficient. 
Mix. 

Powders,  Antispasmodic 

(Dr.     Otto's) 

Ground    Black    Mustard,  240  grains 

Powdered    Salvia,  240  grains 

Powdered    Ginger,  840  grains 

Mix.      Dose,    in    epilepsy,    three  teaspoonfula 

for    three   mornings    in    succession  ;  discontinue 

three  mornings,  and  then  give  as  before.     To 
be  mixed  in  water  or  molasses. 

Powder  of  Camphor,  Compound 

(Gallop's    Powder) 
Camphor, 
Powdered    Acacia, 

Siicnr,  of  each,  1    o*. 

Mix. 
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Powders,  Chalk 

Prepared    Chalk,  180  grains 

Acacia,  60  grains 

Sugar,  60  grains 

Cinnamon   (powdered),  15  grains 

Mix,    and    divide    into  12    powders 

Powder,  Cough 

(Thomsonian  name) 
Lobelia, 
Glycyrrhiza, 
Skunk    Cabbage, 

Sugar,    of   each,  •  1    oz.    troy 

Mix. 

Powder,  Curry- 
Coriander,  5  ft) 
Turmeric,  1%  ft) 
Fenugreek,  12  ox. 
Black  Pepper,  8  oz. 
Cumin,  8  oz. 
Mustard,  8  oz. 
Dill,  4  oz. 
Pimento,  4  oz. 
African  Ginger,  4  oz. 
Table  Salt,  lfc  oz. 
Capsicum,  1%  oz- 
Grind  the  ingredients  together  to  a  fine 
powder. 

Powders,  Diarrhoea 
Powdered    Alum,  240  grains 

Powdered  Kino,  60  grains 

Powdi  red    Opium,  3  grains 

Mix  and  divide  into  12  powders.  For  use 
in  obstinate  cases.  Dose,  1  every  two  or 
three  hours. 

Powder,  Digestive,  Compound 

(X.   F.   Ill) 
Saccharated   Pepsin,  225  grain6 

Pancreatin,  225  grains 

Diastase,  15  grains 

Lactic   Acid,  15  minims 

Hydrochloric  Acid,  30  minims 

Sugar  of  Milk,  960  grains 

Add  the  acids  gradually  to  the  sugar  of  milk 
and  triturate  until  thoroughly  mixed.  Add  the 
pepsin,  pancreatin  and  diastase,  then  incor- 
porate by  trituration.  Finally  rub  through  a 
hair  sieve  and  preserve  in  bottles. 

Powder,  Dover's  Camphorated 

(Dr.   Eli  Ives's) 

Potassium  Bi tartrate,  1  oz.  troy 

Powdered  Camphor,  120  grains 

Powdered    Ipecac,  60  grains 

Powdered    Opium,  60  grains 

Mix,   and   pass  through   a   fine  sieve. 

Powder,  Laxative 

(Jeannel's) 
Potassium  and  Sodium  Tartrate,  600       grains 
Sodium    Bicarbonate,  240       grains 

Tartaric    Acid,  240       grains 

Oil   of  Lemon,   sufficient 

Sugar,  2\i  oz.  troy 

Dose,   a  teaspoonful    in   sweetened  water. 

Powder,  Nerve 

(Thomsonian  name) 
POwdi  red    Cypripedinm. 

Powder,  Neutralizing 
Sodium    Bicarbonate,  120  grains 

1  Rhubarb,  120  grains 

on    of    Peppermint!  2  minims 

Dose,  a  teaspoonful,  as  an  antacid  in  diar- 
rlvia    and    dyspepsia. 


Powder,  Pectoral 

(Wedel's) 

Benzoic    Acid,  8  grains 

Washed    Sulphur,  75  grains 

Glycyrrhiza,  250  grains 

Iris,  30  grams 

Sugar,  300  grains 

Oil    of   Anise,  4  minims 

Oil    of    Fennel,  4  minima 

Mix.     A  tablespoonful  three  or  four  times  a 

day    in    bronchitis,    severe    cough,  or    croup. 

Powder,  Potter's 

Prepared    Chalk,  3  oz.  troy 

Powdered    Camphor,  240  grains 

Ammonium    Carbonate,  1  oz.  troy 
Mix. 

Powder,  Schuyler's 

Morphine  Sulphate,                              15       grains 

Camphor,  90       grains 

Powdered  Ipecac,                                  80       grains 

Powdered  Glycyrrhiza,                          \xk  oz.  troy 

Sugar,  1%   oz.  troy 
Mix. 

Powder  of  Senna,  Compound 

Powdered  Senna,  2  oz.  troy 

Potassium   Bitartrate,  2  oz.  troy 

Powdered   Scammony,  240  grains 

Powdered  Ginger,  120  grains 

Mix.     Dose,  twenty  to  thirty  grains. 

Remedy,  Cholera 

(Dr.    Dwight's) 

Tincture    of    Camphor,  1  fl.  oz. 

Tincture    of    Opium,  1  fl.  oz. 

Compound  Tincture  of  Rhubarb,  1  fl.  oz. 

Mix.      Dose,   half  a   teaspoonful. 

Remedy  for  Tape-Worm 

(Sehafhirt's) 

Pomegranate,  240  grains 

Pumpkin   Seed,  1  oz.  troy 

Ethereal    Extract  of  Aspidium,  60  grains 

Powdered   Ergot,  30  grains 

Powdered    Acacia,  120  grains 

Croton  Oil,  -  minims 
Mix. 

Remedy,  Whooping  Cough 

(Dr.    J.    J.    Caldwell's) 
Ammonium  Bromide,  20  grains 

Potassium  Bromide,  40  grains 

Fluid,  xtrart   of  Belladonna,  6  minims 

Distilled     Water,  2  fl.  oz. 

Used  with  steam  atomizer  for  ten  or  fifteen 
minutes   morning,    noon,    and    bedtime. 

Salve,  Mother's 

EMPUvTKtM     1  1  BI  1  M     OHOUWtl      n     \.\ 
M  1  U 
Lead    Oxide,  60   grain* 

Burgundy  Pitch,  rains 

Yellow  Wax,  00  grains 

Mutton  Tallow,  ,-rains 

Lard,  60  trraim 

Olive    Oil,  120   . 

Butter,  80  grains 

Place  the  fatty  substances  in  a  suitable  ves- 
sel, and  heat  them  until  they  begin  to  smoke; 
thin  add  the  lead  oxide  in  small  portions, 
constantly  stirring  the  mass  with  a  wooden 
spatula.  Keep  the  mixture  over  the  fire,  con- 
stantly agitating,  until  it  ncqir--  i  a  brown 
color,  then  mix  in  the  pitch  and  pour  into 
moulds. 
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Salve,  Naphthol 

(Kaposi's) 
h'aphthol,  180       grains 

Green    Soap,  600       grains 

Prepared  Chalk,  120       grains 

Lard,  2%   oz.  av. 

Mix.  Used  in  itch.  The  affected  part  to  be 
rubbed  twice  a  day. 

Salve,  Thomson's 

(Thomsonian  name) 

Yellow  Wax,  2  oz.  troy 

Fresh  Butter,  2  oz.  troy 

Turpentine,  4  oz.  troy 

Balsam   of   Fir,  2  oz.  troy 
Mix. 

Sedative,  Battley's 

Extract  of  Opium,  360       grains 

Boiling   Water,  7       fl.  oz. 

Alcohol,  1%  fl.  oz. 

Cold    Water,    sufficient,  

To  make  10       fl.  oz. 

Dissolve  the  extract  in   boiling  water  ;    when 

cold,     add    to    the    solution     the    alcohol     and 

enough   water    to   make    10   fl.    oz.,    and,    lastly, 

filter  through  paper.     Dose,  5  minims. 

Sick  Room  Deodorizer 

Coumarin,  31  grains 

Oil   of   Lavender,  32  minims 

Oil   of   Bitter   Almond,  65  minims 

Oil    of    Clove,  195  minims 

Oil  of   Eucalyptus,  260  minima 

Oil    of   Patchouli,  10  drops 

Mix  and  use  as  a  spray. 

Smelling  Salts,  Dry 

For  small  vinaigrette  or  containers  for 
smelling  salts,  to  be  carried  in  ladies'  traveling 
or  hand  bags,  a  satisfactory  filler  may  be  pre- 
pared by  thoroughly  mixing  equal  parts  of  dry 
potassium  carbonate  and  ammonium  chloride, 
with  active  trituration,  and  adding  a  drop  or 
more  of  oil  of  lavender  flowers  or  other  suitable 
perfume. 

Snuff,  Bismuth  Catarrh 

Bismuth    Subnitrate,  360  grains 

Morphine    Hydrochloride,  2  grains 

Acacia,  120  grains 

Mix. 

Snuff,  Hay-Fever 

(Dr.    Mortimer    Granville's) 
Sodium    Borate,  20  grains 

Capsicum,  16  grains 

Ammonium   Carbonate,  10  grains 

Mix. 

Solution,  Adler's 
Sodium    Chloride,  9      grains 

Sodium    Bicarbonate,  5      grains 

Potassium  Chlorate,  %  grain 

Calcium  Chloride,  %  grain 

Magnesium    Chloride,  '-'.-.    grain 

Monobasic    Sodium    Phosphate,  */«o  grain 

Glucose,  2       grains 

Distilled  Water  (freshly  distilled),  a 

sufficient  quantity,  

To  make  33  fl.   oz.,  390  grains 

This  solution  must  be  sterile  when  dispensed. 
it  closely  approximates  the  Hood  serum  in  its 
constituents,  and  provides  ■  mechanism  for 
maintaining  its  reaction  and  for  neutralizing 
arid*    and    alkalies. 

Solution  of  Ammonium  Arsenate 

(Blette*!    \rseniral    Solution) 
Ammonium    Arsenate,  2  grains 

Distilled    Water,  2  fl.   oz. 

Mix.      Dose,    20    drops. 


Solution  of  Ammonium  Valerate 

Tasteless   and    Odorless 

(Rother's) 

Ammonium  Valerate,  119  grains 

Sodium   Borate   (Powdered),  191  grains 

Ammonia     Water,     sufficient 

Distilled   Water,  sufficient,  

To  make  8  fl.  oz. 

Mix  the  ammonium  valerate  with  1  fl.  oz. 
of  distilled  water,  and  add  ammonia  water, 
drop  by  drop,  until  a  clear  and  slightly  alkaline 
solution  is  produced ;  then  add  2  fl.  oz.  of 
distilled  water  and  (he  sodium  borate,  and 
when  all  has  dissolved,  add  distilled  water  to 
make  8  fl.  oz.,  and  filter. 

Solution,  Antiseptic 

(Volkman's) 
Thymol,  30  grains 

Alcohol,  5  fl.  dr. 

Glycerin,  10  fl.   dr. 

Water,  6  fl.   oz. 

Mix. 

Solution  of  Arsenic  Chlorophosphide 

Arsenic    Trioxide,  4  grains 

Phosphorus,  8  grains 

Diluted   Hydrochloric  Acid,                     12  grains 

Water,   sufficient, 

To  make  18  fl.  oz. 

Mix.  Digest  on  a  water  bath  for  twenty- 
four  hours,  and  decant  the  supernatant  liquid. 

Solution  of  Sodium  Arsenite 

(Harle's   Solution) 
Arsenic    Trioxide,  15  grains 

Sodium    Carbonate    (Exsiccated),  15  grains 

Cinnamon    Water,  1  fl.  oz. 

Distilled  Water,  sufficient,  

To  make  4  fl.  oz. 

Boil    the    solids   with    3    fl.    oz.    of   distilled 

water   until    they  are  dissolved,    make   up   she 

measure  of  3   fl.   oz.   with  distilled  water,   and 

add   the   cinnamon  water.     Dose,   4   minims. 

Solution  of  Bromine 

Antidote  to  the  Poison  op  the  Rattlesnake) 

(Bibron's) 
Bromine,  150  grains 

Potassium    Iodide,  2  grains 

Corrosive  Mercuric  Chloride,  1  grain 

Hi  luted   Alcohol,  4  fl.  oz. 

Dissolve.  Take  10  drops  in  a  tablespoonful 
of  brandy,   repeated  as  required. 

Solution  of  Butyl-Chloral 

Croton-Chloral 
Butyl  Chloral,  7       grains 

Alcohol,  30       minims 

Distilled  Water,  2^  fl.  oz. 

Syrup    of    Orange,  2       fl.  oz. 

Mix.     A   tablespoonful   every   two   hours. 

Solution,  Carrel-Dakin  (Daufresne's 
Technic) 

Dakin's  solution  is  a  solution  of  sodium  hy- 
pocblorite    for    BUTgica]    use,    the    characteristics 

of  whirh.  established  after  numerous  tests  and 

a    long    praetieal    experience,    are    as    follows: 

(a)  Complete  Absence  of  Caustic  Alkali. — 
The  absolute  necessity  for  employing  in  the 
treatment  of  wounds  a  solution  free  from   alkali 

hydroxide  excludes  the  commercial  Javel  water, 

Labarraque's  solution,  and  all  the  solutions  pre- 
pared by  any  other  procedure  than  the  fol- 
lowing : 

(h)  Cnnrrvlrnlinn. — The  concentration  of  so- 
dium hypochlorite  must  be  exactly  betwsen  0.45 
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and  0.50  per  cent.  Below  0.45  per  cent,  of 
hypochlorite  the  solution  is  not  sufficiently 
active;  above  0.00  per  cent,  it  becomes  irri- 
tating. 

Chemicals  Required  for  the  Preparation. — 
Three  chemical  substances  are  indispensable  to 
iiukin's  6olution:  chlorinated  lime,  anhydrous 
sodium  carbonate,  and  sodium  bicarbonate. 
Among  these  three  products  the  latter  two  are 
of  a  practically  adequate  constancy,  but  this  is 
not  the  case  with  the  first.  Its  content  in 
active  chlorine  (decoloring  chlorine)  varies 
within  wide  limits,  and  it  is  absolutely  indis- 
pensable to  titrate  it  before  using  it. 

Titration  of  the  Chlorinated  Lime. — There 
must  be  on  hand   for  this  special   purpose : 

A  25  mil  burette  graduated  in  0.1  mil. 

A  pipette  gaged  for  10  mils. 

Tenth-normal    sodium    thiosulphate   V.S. 

A  sample  of  the  chlorinated  lime  on  hand  is 
then  taken  up  either  with  a  special  sound  or  in 
small  quantities  from  the  stock,  which  has  been 
carefully   mixed. 

Weigh  out  20  Gm.  of  this  average  sample, 
mix  it  as  completely  as  possible  with  1  liter  of 
ordinary  water,  and  leave  it  in  contact  for  a 
few  hours,  agitating  it  from  time  to  time. 
Filter. 

Measure  exactly  with  the  pipette  10  mils  of 
the  clear  fluid ;  add  to  it  20  mils  of  a  1  in 
10  solution  of  potassium  iodide  and  2  mils  of 
acetic  or  hydrochloric  acid.  Drop,  a  drop  at  a 
time,  into  this  mixture  the  tenth-normal  so- 
dium thiosulphate  V.S.  until  decoloration  is 
eomplete. 

The  number  of  mils  of  the  tenth-normal  so- 
dium thiosulphate  V.S.  required  for  complete 
decoloration,  multiplied  by  1.775,  gives  the 
weight  of  the  active  chlorine  contained  in  100 
Gm.   of  the  chlorinated  lime. 

This  figure  being  known,  it  Is  applied  to  the 
following  table,  which  will  give  the  quantities 
of  chlorinated  lime,  of  sodium  carbonate  and  of 
sodium  bicarbonate  which  are  to  be  employed 
to  prepare  10  liters  of  Dakin's  solution. 

Quantities  of  Ingredients  for  Ten  Liters  of 


Dakin's 

Solution 
Anhy- 

Titer of 

Chlor- 

drous 

Sodium 

Chlor- 

inated 

Sodium 

Bicarbon 

inated 

Lime, 

Carbon- 

ate, Gm. 

Lime. 

Gm. 

ate,  Gm 

20 

230 

115 

90 

21 

220 

110 

92 

22 

210 

105 

88 

23 

200 

100 

84 

24 

192 

90 

80 

25 

184 

92 

76 

20 

177 

89 

72 

27 

170 

85 

70 

28 

184 

82 

68 

29 

159 

80 

66 

80 

154 

77 

64 

81 

148 

74 

62 

82 

144 

72 

60 

83 

140 

70 

59 

84 

135 

68 

57 

85 

132 

06 

55 

86 

128 

64 

63 

87 

124 

62 

52 

Example:    If    It    required     Irt .6    mils    of    the 
tenth-normal  sodium  thiosulphate  V.S.   for  com- 

filete  decoloration,   the   titer  of   the  chlorinated 
ime  in  active  chlorine  is: 

16.6   X    1.775  =  29.7  per  cent. 
The  quantities  to  be  employed   to  prepare   10 
liters  of  the  solution  will  be  in  this  case: 

Chlorinated    lime     154   Gm. 

Anhydrous   sodium   carbonate    ...      77  Gm. 
Sodium  bicarbonate    64  Gm. 


If  crystalline  sodium  carbonate  is  being  used, 
then  instead  of  the  B0  Gm.  of  anhydrous  car- 
bonate it  must  be  replaced  b>  i 

Crystalline  sodium  carbonate 220  Gm. 

I'rrparation  of  Dakin's  Solution. — To  pre 
pare  10  liters  of  the  solution  proceed  as  follows: 

Weigh  exactly  the  quantities  of  chlorinated 
lime,  sodium  carbonate,  and  sodium  bicarbonate 
which  have  been  determined  in  the  course  of  the 
preceding  trial  Place  the  chlorinated  lime  in  a 
12-liter  jar,  add  6  liters  of  ordinary  wat.r, 
agitate  vigorously  for  a  few  minutes,  and  allow 
it  to  stand  for  from  six  to  twelve  hours  or 
over  night. 

At  the  same  time  dissolve  the  sodium  car- 
bonate and  bicarbonate  in  five  li> 
water.  Then,  all  at  once,  pour  the  solute  f 
the  sodium  salts  into  the  jar  containing  the 
chlorinated  lime,  agitate  rigorously  for  a  f'  w 
momenta,  and  allow  it  to  stand  quietly  to 
permit  the  calcium  carbonate  to  settle  as  it 
forms.  At  the  end  of  half  an  hour,  siphon  the 
liquid,  and  filter  it  through  double  paper  to 
obtain  a  char  product. 

Protect  the  solution  from  light,  as  this  cause* 
rapid  deterioration  in  solutions  of  hypochlorites. 
The  best  way  to  realize  these  conditions  is  to 
keep  the  finished  fluid  in  large  wicker-covered 
demijohns  of  black  glass  or  glass  containers 
which  have  been  painted  black. 

Titration  of  Dakin's  Solution. — It  is  a  wise 
precaution  to  verify,  from  time  to  time,  the 
titer  of  the  solution.  This  may  be  done  as  al- 
ready directed  for  determining  the  active  chlo- 
rine in  the  chlorinated  lime,  using  10  mils  of 
the  solution,  20  mils  of  1  in  10  solution  of 
potassium  iodide,  and  2  mils  of  acetic  or  hy- 
drochloric acid,  and  titrating  with  the  tenth- 
normal 6odium  thiosulphate  V.S.  until  decolora- 
tion is  complete. 

The  number  of  mils  of  the  V.S.  employed 
multiplied  by  0.03725  will  give  the  weight  of 
the  sodium  hypochlorite  contained  in  100  mils 
of  the  solution. 

A  solution  is  correct  when,  under  the  condi- 
tions given  above,  from  12  to  13  mils  of  tenth- 
normal thiosulphate  V.S.  are  required  to  com- 
plete the  decoloration : 

13    X    0.03725  =   0.485   per   cent    of   NaOCl. 

The  Test  for  the  Alkalinity  of  Dakin's  Solu- 
tion.— It  is  easy  to  differentiate  the  solution 
obtained  by  this  procedure  from  the  commer- 
cial hypochlorites  and  from  Labarraque's  solu- 
tion : 

Pour  into  a  beaker  about  20  mils  of  the  fluid, 
and  drop  on  the  surface  a  few  centigrammes  of 
phenolphthalein  in  powdered  form.  Dakin's  so- 
lution, correctly  prepared,  gives  absolutely  no 
change  in  tint,  while  in  the  same  conditions 
Javel  water  and  Labarraque's  fluid  give  an  in- 
tense red  coloration  whieh  indicates  in  the 
latter  two  solutions  the  presence  of  free  caus- 
tic  60dium. 


Solution  of  Iron  and  Quinine 
Citrate 

Liqior    Frnai     ft    QDUUUi    Citratis.       U.    8. 

18S0 
Iron  and  Ammonium   Citrate, 

65    parts,    or  668  grains 

Quinine,     dried     at     100°  C.      (212" 

F.1,     until     it     ceases     to     lose 

weight,    12   parts,  or  ins   grains 

Citric    \eid.    28   parts,   or  'J4S  praini 

llcohol,    :"    parte,   "r  6  fl.  dr. 

Distilled    Water,    a    sufficient 

quantity,  

To    make    200    parts,    or  4  oa.  av. 
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Dissolve  the  iron  and  ammonium  citrate 
in  200  parts  (or  4  fl.  oz.)  of  distilled  water, 
contained  in  a  tared  porcelain  capsule,  heat 
the  solution  to  60°  C.  (140°  F.)  on  a  water 
bath,  add  the  citric  acid,  and,  when  it  is  dis- 
solved, add  the  quinine,  stirring  t lie  mixture 
tintil  a  perfect  solution  has  been  obtained. 
Evaporate  this  to  160  parts  (or  3  oz.  av.), 
allow  it  to  cool,  add  the  alcohol,  and  finally 
enough  distilled  water  to  make  the  solution, 
weigh  200  parts  (or  4  cz.  av.). 

Solution  of  Barium  Chloride 

Liquor  Barii   Chloridi.      U.   S.   1870 
Barium  Chloride,  1  oz.  troy 

Distilled    Water,  3  fl.   oz. 

Dissolve  the  chloride  in  the  distilled  water, 
and  filter  through  paper. 

Solution,  Crude  Cresol,  Compound 

Rosin,  400  grains 

Solution   of   Potassium   Hydroxide, 

(00   per  cent.)  10  minims 

Crude    Carbolic    Acid,  2  11.  oz. 

Water,  a  sufficient  quantity,  

To  make  3  fl.  oz. 

Melt  the  rosin  without  stirring,  and  add  to 
it  the  warmed  solution  of  potassium  hydroxide, 
allow  the  effervescence  to  continue  for  a  few 
minutes  until  all  of  the  rosin  has  been  saponi- 
fied and  immediately  dissolve  the  rosin  soap  in 
the  crude  carbolic  acid,  using  as  little  heat  as 
possible.     Finally  add  water  to  make  3  fl.  oz. 

Solution,  Fisher's 

Sodium  Carbonate,  162  grains 

Sodium  Chloride,  227  grains 

Distilled  Water    (freshly  distilled),  a 

sufficient    quantity,        — ■ 

To  make  33  fl.   oz.,   390  minmn 

The  distilled  water  should  be  redistilled  in 
a  Jena  glass  flask.  This  solution  is  for  intra- 
venous use  and  must  be  carefully  sterilized 
before   dispensing. 

Solution,  Iodine 

(Magendie's) 
Potassium  Iodide,  240  grains 

Iodine,  2  grains 

Peppermint  Water, 

Dissolve.     Dose,   a   teaspoonful. 


6  il.  oz. 


Solution,  Locke's 

Podium    Chloride,  146  grains 

Potassium    Chloride,  4  grains 

Call  ium  Chloride,  2V4  grains 

Sodium  Bicarbonate,  3  grams 

fllueose,  15  grains 
Distill,  d    Water    (freshly    distilled), 
a  sufficient  quantity, 


Solution  of  Morphine  Sulphate 

Liquor  Morphine  Sulphatis.     U.  S.  1870 
Morphine    Sulphate,  8  grains 

Distilled    Water,  8  fl.  oz. 

Dissolve  the  sulphate  in  the  distilled  water. 

Solution  of  Opium,  Compound 

Liquor  Opii  Compositus 

(Squibb's) 

Deodorized  Solution  of  Opium,  14  fl.   dr. 

Alcohol,  13  fl.  dr. 

Furified     Chloroform,  1  fl.  dr. 

Acetic    Ether,  2  fl.  dr. 

Mix. 

Dose,   15  to   30  minims. 

Solution  of  Potassium  Perman- 
ganate 

Liquor  Potassii   Permanganatis.  U.    S.    1S70 

Potassium    Permanganate,  64  grains 

Distilled    Water,  16  fl.   Oz. 

Dissolve    the    permanganate    in  the    distilled 
water. 

Solution  of  Phosphates 

(Dr.  Pepper's) 

Calcium    Phosphate,  6  grains 

Magnesium    Phosphate,  4  grains 

Potassium  Phosphate,  3  grains 

Phosphoric    Acid    (Concent.),  10  minims 

Water,  sufficient,  

To   make  2  fl.  dr. 
Make  a  solution  and  filter. 


Solution,  Ringer's 

Sodium    Chloride,  146  grains 

Potassium    Chloride,  6  grains 

Calcium    Chloride,  4  grains 

Sodium     Bicarbonate,  3  grains 

Distilled    Water     (freshly  distilled) 
a    sufficient    quantity, 


To   make  33   fl.    oz.,    390  minims 

Sometimes  ordered  without   glucose.      It  must 
be   carefully    sterilized   before   dispensing. 

Solution  of  Magnesium  Acetate 

Liquor    Maonbsii     Acetatis 
(Neynalier's) 
Calrinated   Magnesin,  126  grains 

Acetic    Acid,    sufficient   to   saturate, 

,,f    Citric   Acid,  2  fl.  OB. 

Potassium     Bicarbonate  4»  grains 

Water,  ,„  . 

To   make  12  fl._  oz. 

Mario    and    used    like    solution    of    magnesium 
citrate   (see   page   804). 


To  make  33  fl.  oz.,  390  minims 

This    solution    must    be    carefully    sterilized 
before    dispensing. 

Solution  of  Zinc  Sulphide 

(Dr.  Duhring's) 

Zinc    Sulphate,  80       grains 

Potassium   Sulphide,  80       grains 

Alcohol,  8       fl.  dr. 

Rose   Water,  84   fl.  oz. 
Mix.      Used   for   lupus. 

Solution,  Van  Swieten's 

Solution    Antisyphilitique    de  Van    Swieten 

Liqueur    d'Oxymuriate    de  Mercurb 

Corrosive   Mercuric  Chloride,  15       grains 

Alcohol    (80   per  cent.),  3%   fl.  oz. 
Distilled   Water,  sufficient, 

To    make  32       fl.  oz. 
A    tablespoonful   contains  nearly    Vi    grain   of 
corrosive    mercuric    chloride. 

Spirits,  Bathing 

(Jackson's) 

So.np,  8  (1z  troy 

Camphor,  3  oz.  troy 

Oil    of    Rosemary,  3  fl.  dr. 

cil  of  Thvme,  3  fl.  dr. 

Alcohol,  64  11.  ot. 
Mix. 
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Spirit  of  Cajuput,  Compound 

Oil  of  Cajuput, 
Oil   of   dove, 
Oil  of  Peppermint, 

Oil  of  Anise,  of  each,  4  t.  dr. 

Alcohol,  ?  fl.  oz. 

Mix.       A    powerful    stimulant. 

Starch, Iodized 

Amylum    Iodatum.      U.   S.   1880 
Starch,    95    parts,    or  418  grains 

Iodine,    5   parts,   or  22  grains 

Distilled   Water,   a  sufficient   quantity, 


To  make  100  parts,  or  about  1  oz.  av. 
Triturate  the  iodine  with  a  little  distilled 
water ;  add  the  starch  gradually  and  continue 
triturating  until  the  compound  assumes  a  uni- 
form blue  color,  approaching  black.  Dry  it  at 
a  temperature  not  exceeding  40°  C.  (104°  F.) 
and  rub  it  to  a  fine  powder. 

Starch,  Iodide  of,  Soluble 

Iodine,  360  grains 

Starch,  6  oz.  troy 

Ether,  10  fl.   dr. 

Dissolve  the  iodine  in  the  ether,  pour  the 
solution  over  the  starch ;  then  triturate  till 
the  ether  is  evaporated  ;  introduce  into  a  water 
bath,  and  continue  the  heat  for  half  an  hour 
with  occasional  stirring.  A  portion  of  the 
iodine  vapor  has  escaped,  but  the  starch, 
which  has  now  become  soluble,  will  be  com- 
bined with   about   4   per   cent,   of   iodine. 

Styptic,  Pancoast's 

Potassium    Carbonate,  120  grains 

Soap,  30  grains 

Alcohol,  1  fl.  oz. 

Mix. 

Suppositories,  Glycerinated  Gelatin, 
Antiseptic 

(Vaginal) 
Glycerin, 

Sodium   Benzoate, 
Thymol, 
Eucalyptol, 
Menthol, 

Methyl  Salicylate, 
Glycerinated   Gelatin,   a   sufficient 

quantity,  

To  make  1  suppository   (about  300  grains) 

Suppositories,  Iodine  and  Ichthyol 

(Vaginal) 

Iodine,  1       grain 

Potassium    Iodide,  %   grain 

Ichthyol,  10       grains 

Glycerite   of   Boroglycerin,  60       grains 
Glycerin, 

Sodium  Borate,  6       grains 

Zinc    Borate,  V4   grain 

Tincture  of  Hydrastis,  6       minims 
Glycerinated   Celatin,   a   sufficient 

quantity,  

To  make  1   suppository  (about  300  grams) 

Suppositories,  Thymol 

(Vaginal) 
Thymol,  S  grains 

Boric    Acid,  10  grains 

Water,  60   grains 

Glycerin,  90  grains 

Glycerinated    Gelatin,   a   sufficient 
quantity. 


90  grains 
10  grains 
1  grain 
6  minims 
3  grains 
10  minims 


To  make  1   suppositorv   (about  300  grains) 

Rub   the    thymol    to   a    fine    powder,    add    the 

boric  acid,  then  the  glycerin  and  water.     Heat 

the    mixture   with    the    glycerinated   gelatin    on 

a  water  bath  until  a  uniform  mass  results. 


Suppositories,    Wade's 

iodoform,  60       grains 

Bismuth   Subnitrate,  60        grains 

Hydra  ted   Chloral,  8       grains 

Morphine,  2V4  grains 

(,|1    "'   I  10       Diinims 

Oil  of   Theobroma,  240       grains 

Mix,  and  divide  into  12  suppositoriei  one- 
i  i^'lith  of  an  Inch  in  diameter.  One  to  be  in- 
serted  into  the   urethra   three  times  daily. 

Syrup,  Anthelmintic 
Fluidextrat  t  of  Benna,  l  fl.  dr. 

Oil     of     Chi  nopodiuui,  1  fl.  dr. 

Syrup    of    Khubarb,  2  fl.   ox. 

Mix.     Dose,  a  teaspoonful  three  times  a  day. 

Syrup  of  Anthemis 

Anthemis,  240  grains 

Sugar,  io  oz.  av. 

Water,  6  fl.  at. 

Make    an  infusion    of    the    flowers    with    the 

water,    and  add    the   sugar,    dissolving   without 
heat. 

Syrup  of  Asafetida 

Asafetida,  240  grains 

Sugar,  16  oz.  av. 

Boiling   water,  g  fl.  oz. 

Rub  the  asafetida  with  part  of  the  boiling 
water,  until  a  uniform  paste  is  made,  then 
gradually  add  the  rest  of  the  water,  strain;  and 
add  the  sugar,  using  a  gentle  heat  to  dissolve 
it.     Dose,  a  tablespoonful. 

Syrup  of  Bayberry 

(Thomsonian  name) 
Bayberry,  12  oz.  troy 

Sugar,  12  oz.  troy 

Diluted  Alcohol,  64  fl.  oz. 

Digest    the    bayberry    in  the    diluted    alcohol 

for   two   days,    strain,    and  evaporate  to   16   fl. 
oz. ;    add   the  sugar. 

Syrup  of  Cubeb 

(Mitchell's) 
Fluidextract  of  Cubeb,  2  fl.  ot. 

Magnesium  Carbonate,  240  grains 

Sugar,  12  oz.  troy 

Oil    of    Bitter    Almond,  1  minim 

Orange   Flower   Water,  2  fl  oz. 

Water,  a  sufficient  quantity,  ■ 

To   make  16  fl.  oz. 

Rub  the  fluidextract  with  the  magnesium 
carbonate,  and  then  add  2  fl.  oz.  of  the  sugar 
in  small  portions ;  when  thoroughly  mixed, 
add  gradually  first  the  orange  flower  water 
and  then  7  fl.  oz.  of  water,  constantly  tritu- 
rating the  mixture  until  the  sugar  is  dissolved  ; 
filter,  and  add  sufficient  water  to  measure  11 
fl.  oz.,  in  which  dissolve  the  remainder  of  the 
sugar,  without  heat;  add  the  oil  dissolved  in 
a  little  alcohol,  and  sufficient  water  to  make 
16   fl.    oz. 

Syrup  of  Ferrous  Bromide 

Strcpus  Ferri  Bromidi.    U.  S.  1880 
A   syrupy  liquid   containing   10   per  cent,   of 

Ferrous    Bromide    [FiBr0;    215.68]. 

Iron,  in  the  form  of  fine  wire,  and 
cut  into  small  pieces,  30 
parts,    or  1H  <»■  sr. 

Bromine,    75    parts,   or  9       fl.  dr. 

Sugar,    in    cotirse    powder,    600 

parts,    or  OB.    av. 

Distilled  Water,  a  sufficient  quantity, 


To  make   lOOfl   part*,   or  nbout        2  pints 
Introduce  the  iron  into  a  flask  of  thin  glass 
of   suitable  capacity,   add   to    it   200   parts    [or 
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0  fl.  oz.j  of  distilled  water  and  afterwards 
the  bromine.  Shake  the  mixture  occasionally, 
until  the  reaction  ceases  and  the  solution  haa 
acquired  a  green  color  and  has  lost  the  odor  of 
bromine,  l'lace  the  sugar  in  a  porcelain  cap- 
sule, and  filter  the  solution  of  bromide  of  iron 
into  the  BUgar.  Rinse  the  flask  and  iron  wire 
with  90  parts  [or  4  fl.  oz.]  of  distilled  water, 
and  pass  the  washings  through  the  filter  into 
the  sugar.  Stir  the  mixture  with  a  porcelain 
or  wooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand  bath,  and,  having  strained  the 
syrup  through  linen  into  a  tared  bottle,  add 
enough  distilled  water  to  make  the  product 
weigh  1000  parts  [or  measure  2  pints).  Lastly, 
shake  the  bottle  and  transfer  its  contents  to 
small  vials,  which  should  be  completely  filled, 
securely  corked,  and  kept  in  a  place  accessible 
to  daylight. 

Syrup  of  Galls,  Aromatic 

Nutgall,  240  grains 

Cinnamon,  120  grains 

Nutmeg,  120  grains 

Glycerin,  6  fl.  dr. 

Syrup,  6  fl.   oz. 

Brandy,   sufficient. 

Mix  the  powders,  and,  having  moistened  the 
mixture  with  a  sufficient  quantity  of  brandy, 
pack  it  firmly  in  a  small  conical  glass  perco- 
lator, and  gradually  pour  brandy  upon  it  until 
it  commences  to  drop  ;  then  insert  a  cork  tightly 
in  the  lower  orifice  of  the  percolator,  and  let  it 
stand  twenty-four  hours ;  then  withdraw  the 
cork,  and  continue  the  percolation  with  brandy 
until  6  fl.  oz.  of  tincture  are  obtained.  Mix 
this  with  the  glycerin,  and  evaporate  by  a 
water  bath,  at  a  temperature  not  exceeding 
125°  F.,  to  3  fl.  oz.,  filter,  and  thoroughly  mix 
with  the  6yrup. 

Syrup  of  Gillenia 

Gillenia,  1  oz.  troy 

Sugar,  15  oz  troy 

Diluted  Alcohol,  8  fl.  oz. 

Water,  6  fl.  oz. 

Reduce  the  gillenia  to  a  coarse  powder,  per- 
colate with  diluted  alcohol  until  8  fl.  oz.  are 
obtained,  evaporate  to  3  fl.  oz.,  filter,  and  add 
sufficient  water  to  make  the  liquid  measure 
8  fl.  oz.  ;  then  add  the  sugar,  and  dissolve  by 
a  gentle  heat. 

Syrup  of  Guaiac 

Guaiac    (powdered),  640  grains 

Potassium  Hydroxide,  58  grains 

Sugar,  16  oz.  av. 

Water,  sufficient,  

To   make  8  fl.  oz. 

Dissolve  the  potassium  hydroxide  in  8  fl.  oz. 
of  water,  add  the  guaiac,  macerate  seven  days, 
filter,    add    the    sugar,    and    strain. 

Syrup  of   Manganese   Iodide 

(Procter's) 
Manganese    Sulphate,  1  oz.  troy 

Potassium  Iodide,  285  grains 

Sugar,  fl  oz.  av. 

Water, 

Syrup,    of   rnrh,    sufficient. 

Dissolve  the  sulphate  and  iodide,  each,  in 
1*6  fl.  oz.  of  cold  w:itcr,  to  which  1  fl.  dr.  of 
syrup  has  been  added.  Mix  them  in  a  glass 
stoppered  bottle,  and,  after  the  crystals  of  po- 
tassium sulphate  cease  to  precipitate,  throw  the 
dilution  on  a  filter  of  fine  muslin,  and  allow 
it  to  pass  into  an  8-oz.  bottle  containing  the 
sugar ;  add  sufficient  w.nter  to  the  filter  to 
brine  up  the  measure  of  the  resulting  syrup  to 
exactly  fl  fl.  oz.  This  rontnins  about  60  (Trains 
of  the  iodide  to  each  fl.  oz.     Dose,  10  minims. 


Syrup  of  Starch   Iodide 

Starch   Iodide    (soluble)  (p.  1871),     360  grains 
Sugar,  lfl  oz.  troy 

Water,  12  fl.  oz. 

Dissolve  the  iodide  in  the  water,  and  add 
the  sugar.  This  syrup  contains  1  part  of 
iodine  in  1000.     Dose,  a  teaspoonfuL 

Syrup  of   Iodohydrargyrate  of  Iron 

Red  Mercuric  Iodide,  1  grain 

Syrup  of   Ferrous  Iodide,  4  fl.  oz. 

Mix.  Dose,  20  to  30  minims,  as  an  altera- 
tive tonic. 

Syrup  of  Iodohydrargyrate  of 
Potassium 

SlROP     GlBERT 

Red   Mercuric   Iodide,  6  grain* 

Potassium  Iodide,  260  grains 

Distilled   Water,  6  fl.  dr. 

Syrup,    sufficient,  

To   make  16  fl.  o». 
Dose,    1    teaspoonfuL 

Syrup  of  Juglans,  Compound 

Strupus    Antirhachiticcs 
(Vanier's) 
Extract  of  Walnut  Leaves,  162       grains 

Extract  of  Cinchona,  75       grains 

Potassium  Iodide,  40       grains 

Anise  Oil  Sugar,  115       grains 

Alcohol,  2%  fl.  dr. 

White  Wine,  4       fl.  dr. 

Syrup,  12       fl.  oz. 

Dose,  for  small  children,  a  teaspoonful  four 
to  five  times  a  day  ;  for  older  children,  half  a 
tablespoonful.  Vanier's  syrup  is  said  to  con- 
tain, in  addition  to  the  above,  5  per  cent,  of 
cod  liver  oiL 

Syrup,  Laxative 

(Amussart's) 
Rasped    Guaiac    Wood, 
Chicory    Root, 
Lappa, 

Water  Dock  Root, 
Fumitory    Tops, 

Tops  of  Viola  Tricolor,  of  each,     164       grains 
Senna,  770       grains 

Sugar, 

Honey,  of  each,  10V4  oz.  av. 

Boiling  Water,  sufficient 

Bruise  the  materials,  and  infuse  for  twelve 
hours  with  18  fl.  oz.  of  boiling  water;  strain, 
and  make  a  second  infusion  with  10  fl.  oz.  of 
water ;  strain  under  pressure,  filter  through 
paper  (evaporate  to  one-fourth),  then  add  the 
honey  and  sugar  and  shake  until  dissolved ; 
strain.      Dose,    1   to   2  tablespoon fuls  a   day. 

Syrup  of  Lemon 

Strupcs  Limonis.     U.   S.  1880 
Lemon    Juice,    recently   expressed   and 

strained,    40   parts,   or  17  fl.  oz. 

Fresh  Lemon  Peel,   2  parts,  or  1  oz.  ar. 

Sugar,  in  coarse  powder,  60  parts,  or  28  oz.  av. 
Water,    a    sufficient    quantity, 


To  make  100  parts,  or  about  2  pints 

Heat  the  lemon  juice  to  the  boiling  point; 
thin  add  the  lemon  peel,  and  let  the  whole 
stand,  closely  covered,  until  cold.  Filter,  add 
enough  w.nter  through  the  filter  to  make  the 
filtrate  weigh  40  parts  for  measure  17  fl.  oz.l, 
dissolve  the  sugar  in  the  filtered  liquid  by  agi- 
tation, without  heat,  and  si  rain. 
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Syrup  of  Lobelia 

(Thomsonian  name) 
Lobelia   Seed,  1  oz.  av. 

Sugar,  10  oz.  av. 

Tincture    of    Lobelia,  4  fl.  oz. 

Vinegar,  1  fl-  oz. 

Water,  16  fl.  oz. 

Boil  the  need  with  the  vinegar  and  water 
for  half  an  hour ;  add  the  sugar,  and,  lastly, 
when   cold,   add   the   tincture   oi   lobelia. 

Syrup  of  Morphine 

SlROP     DE    MORPHINE. 

Morphine   Hydrochloride,  1  grain 

Distilled  Water,  20  minims 

Syrup,  sufficient,  

To  make  27.  fl.  dr. 

Mix.  A  tablespoonful  contains  about  l>  7  gr. 
morphine. 

Syrup  of  Nickel  Bromide 

(Dr.    Da  Costa's) 

Nickel   Bromide,  160  grains 

Glycerin,  4  U.  dr. 

Sugar,  8  oz.  av. 

Water,  4  fl.  oz. 

Dissolve    the    nickel    bromide  in    the    water, 

and  add   the  glycerin.     Make  a  syrup  by  cold 
percolation  or   agitation. 

Syrup  of  Calcium  Phosphate 

(Wiegand's) 
Precipitated  Calcium  Phosphate,  1  oz.  troy 

Hydrochloric   Acid,  4  fl.  o«. 

Sugar,  12  oz.  troy 

Water,  7  fl.  or. 

Dissolve  the  calcium  phosphate,  previously 
mixed  with  an  ounce  of  water,  by  means  of 
the  acid,  and  filter ;  add  the  sugar,  then  the 
remaining  water,  until  the  bulk  is  increaied 
to  12  fl.  oz.,  and  strain.     Dose,  a  teaspoonful. 

Syrup  of  Manganese  Phosphate 

(Wiegand's) 
Manganese  Sulphate  (cryst.),  735  grains 

Sodium  Phosphate,  1200  grains 

Hydrochloric  Acid,  4  fl.  dr. 

Sugar,  10  oz.  troy 

Water,   sufficient. 

Dissolve  the  salts  separately,  each  in  8  fl.  oz. 
of  water,  and  add  the  solution  of  sodium 
phosphate  to  the  solution  of  manganese  sul- 
phate, as  long  as  it  produces  a  precipitate, 
which  wash  with  cold  water  and  dissolve  by 
means  of  the  acid  ;  dilute  till  it  measures  7  fl. 
oz.,  then  add  the  sugar.  Each  fl.  dr.  contains 
6  gr.   of   the   salt. 

Syrup  of  Pipsissewa 

Fluidextract   of  Chimaphila,  4  fl.  oz. 

Syrup,    a    sufficient   quantity,  

To  make  16  fl.  oz. 
Mix. 

Syrup,  Strengthening 

(Thomsonian  name) 
Comfrey    Root,  2  oz.  av. 

Inula,  1  oz.  av. 

Marrubium,  240  grains 

Beth  Root,  120  grains 

Brandy,  8  fl.  oz. 

Sugar,  8  oz.  av. 

Water,  3  pints 

Add  the  water  to  the  comfrey  root,  inula, 
and  marrubium,  and  boil  until  the  liquid 
measures  24  fl.  oz.,  then  strain,  and  add  the 
remaining  ingredient*. 
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Syrups  for  Soda  Water 
Chocolate  Syrup 

Best  Chocolate,  8  oz.  av. 

Sugar,  64  oz.  av. 

Water,  32  fl.  oz. 

Mix    the    chocolate    in    the  water,    and    stir 

thoroughly    over    a    slow    fire  until    it    boils ; 
strain,    and    add    the    sugar. 


Coffee  Syrup 

Mocha    Coffee,    pulverized,  8       oz.  av. 

Java   Coffee,   pulverized,  8       oz.  av. 

Sugar,  6  Vi    th  av. 

Glycerin, 

Water,  each,  a  sufficient  quantity, 

To  make  1  gal. 

Moisten  the  coffee  with  a  menstruum  of 
water  containing  10  per  cent,  of  glycerin. 
Pack  in  a  percolator  and  percolate  with  enough 
of  the  above  menstruum  to  obtain  64  fl.  oz. 
of  percolate.  Add  the  sugar  to  the  percolate, 
dissolve  it  by  agitation,  without  the  aid  of  heat, 
and  strain. 


Vanilla  Syrup 

Tincture    of    Vanilla,  2  fl.  dr. 

Syrup,   a   sufficient   quantity,  

To  make  32  fl.  oz. 
Mix. 


"  Syrup  "  of  Terebene 

Terebene,  320       minims 

Acacia,    powdered,  V4  oz.  troy 

Flavored    Syrup,  16       fl.  oz. 

Pour  the  terebene  in  a  dry  pint  bottle  and 
add  the  powdered  acacia ;  shake  them  well 
together  and  add  the  flavored  syrup,  agitating 
until  well  mixed.  Shake  when  dispensing, 
and  place  a  "  shake  "  label  on  the  bottle. 


Tea,  Tonic 

(Gerhard's) 


Gentian, 

Rhubarb, 

G  inger. 

Sodium   Bicarbonate, 

Boiling   Water, 


1  oz.  troy 
120  grains 
240  grains 
120  grains 
32  fl.  oz. 


Bruise  the  gentian,  rhubarb,  and  ginger, 
mix  them,  and  add  the  sodium  bicarbonate; 
then  infuse  in  32  fl.  oz.  of  boiling  water. 
Dose,  a   wineglassful   three  times  a  day. 


Tea,  Worm 

Spigelia,  240  grains 

Manna,  240  grains 

Senna,  120  grains 

Fennel,  60  grains 

Contuse  the  Spigelia  and  mix  it  with  the 
other  ingredients ;  infuse  in  16  fl.  oz.  of  boil- 
ing water.  Give  a  child,  two  years  old  or  up- 
ward, half  a  teacupful,  warm,  morning,  noon, 
and    night,    before    eating. 


Third  Preparation 

(Thomsonian    name) 
Lobelia   Seed, 

Capsicum,    of   each,  1  oz.  av. 

Cvpripedium    Powder.  10  ffTsins 

Add    12   fl.    oz.   of    Number    Six    (page   499), 
macerate,  and  keep  on  the  dregs. 
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Tincture,  Asiatic 

(For  cholera) 
Opium,  240  grains 

Camphor,  240  grains 

Capsicum,  240  grains 

Oil   of  Clove,  4  n.  dr. 

Compound  Spirit  of  Ether,  8  fl.  oz. 

Macerate  from  ten  to  twenty  days,  or  pre- 
pare by  percolation  in  a  close  percolator.  Dose, 
20  to  60  drops  every  second,  third,  or  fourth 
hour  in  sweetened  water. 

Tincture,  Astringent 

Aromatic   Tincture   of   Galls 
(Gilbert's) 
Nutgall,  16  oz.  av. 

Oil    of   Citron,  30  minims 

Oil  of  Bergamot,  30  minims 

Oil   of   Lemon,  30  minims 

Oil   of  Thyme,  8  minims 

Oil  of  Lavender,  8  minims 

Oil   of   Rosemary,  8  minims 

Tincture  of  Benzoin,  1  fl.  dr. 

Alcohol   (90  per  cent.),  sufficient. 

Exhaust  the  nut  gall  by  percolation  with 
alcohol,  distil  off  the  alcohol,  and  evaporate  to 
8  fl.  oz.  ;  redissolve  this  extract  in  8  fl.  oz.  of 
alcohol,  add   the  oils,   and  filter. 


Tincture  of  Black  Hellebore 

Tinctcra  Hellebori.      U.   S„  1870 
Black  Hellebore,  in  moderately  fine 

powder,  4  oz.  troy 

Diluted  Alcohol,  a  sufficient  quantity. 

Moisten  the  powder  with  1  fl.  oz.  of  diluted 
alcohol,  pack  it  in  a  cylindrical  percolator, 
and  gradually  pour  diluted  alcohol  upon  it 
until  2  pints  of  tincture  are  obtained. 

Tincture  of  Burdock  Seed 

Ground   Burdock  Seed,  4  oz.  troy 

Water,  4  fl.  oz. 

Alcohol,  12  fl.  oz. 

Mix  the  liquids,  and  percolate  in  the  usual 
way  until  16  fl.  oz.  of  tincture  are  obtained. 
Dose,  a  teaspoonful  three  or  four  times  a  day. 

Tincture  of  Cannabis  Indica, 
Ethereal 

Extract  of  Cannabis,  240  grains 

Spirit  of  Nitrous  Ether,  8  fl.  oz. 

Triturate  together  in  a  mortar  till  the  ex- 
tract  is  dissolved.      Dose,  five  to  fifteen  drops. 

Tincture  of  Cantharides,  Ethereal 

Cantharides,  1  oz.  troy 

Spirit  of  Nitrous  Ether,  14  fl.  oz. 

Macerate  for  eight  days,  and  filter. 

Tincture  of  Castor 

Tinctura    Castokei.      U.    S.    1870 
Castor    (bruised),  1  oz.  troy 

Alcohol,  16  fl.  oz. 

Macerate  for  seven  days,  express,  and  filter 
through  paper. 

Tincture  of  Colchicum,  Ethereal 
Colchicmn,  3  oz.  troy 

Spirit  of   Nitrous  Ether,   sufficient 


Tincture  of  Conium 

Tinctura  Conii.     U.  S.  1880 
Conium   in  No.    30  powder,    160 

parts,  or  4%  oz.  av. 

Diluted     Hydrochloric     Acid,     4 

parts,  or  1       fl.  dr. 

Diluted      Alcohol,      a     sufficient 

quantity, 


To  make  1000  parts,  or  2       pints 

Moisten  the  powder  with  45  parts  [or  2  fl. 
oz.  ]  of  diluted  alcohol,  previously  mixed  with 
the  diluted  hydrochloric  acid,  and  macerate 
for  twenty-four  hours ;  then  pack  it  moder- 
ately in  a  conical  glass  percolator,  and  gradu- 
ally pour  diluted  alcohol  upon  it,  until  1000 
parts   [or   2   pints]   of  tincture  are  obtained. 

Tincture  of  Cubeb,  Ethereal 

Cubeb,  2  oz.  troy 

Spirit  of  Nitrous  Ether,  16  fl.  oz. 

Macerate  for  eight  days,  and  filter. 

Tincture  of  Ferric  Acetate.    Tincture 
of  Acetate 'of  Iron 

Tinctura  Ferri  Acetatis.     U.   S.  1880 
Solution   of  Acetate  of   Iron, 

50  parts,  or  4  fl.  oz. 

Alcohol,  30  parts,  or  3  fl.  oz.  3  fl.  dr. 

Acetic  Ether,  20  parts,  or  2  fl.  oz. 


To  make  100  parts,  or  9  fl.  oz. 
Mix  the  alcohol  and  acetic  ether,  and  gradu- 
ally add  the  solution  of  acetate  of  iron,  taking 
care  that  the  mixture  remains  cool.  Keep 
the  tincture  in  glass-stoppered  bottles,  in  a 
cool  and  dark  place. 

Tincture,  Golden 

Ether,  2  fl.  oz. 

Tincture   of   Opium,  2  fl.  oz. 

Chloroform,  4  fl.  dr. 

Alcohol,  2  fl.  oz. 

Mix.     Dose,  three  to  twenty  drops. 

Tincture  of  Green  Soap,  Compound 

(Tilbury  Fox) 
Green    Soap,  1  oz.  troy 

Oil   of  Lavender,  90  minimi 

Oil  of  Cade, 

Alcohol,  of  each,  1  fl.  oz. 

Mix. 

Tincture  of  Green  Soap  with  Tar 

(Hebra's) 
Green  Soap,  1  oz.  troy 

Tar, 
Alcohol,  of  each,  1  fl.  o*. 


Tincture  of  Guaiac,  Ethereal 

Guaiac, 

Spirit  of  Nitrous  Ether, 
Make  by  maceration. 


1  Vi  oz.  troy 
8       fl.  oz. 
Dose,  a  teaspoonful. 


Tincture  of  Ignatia,  Compound 


To  make  8  fl.  oz. 

Made  by  percolation.     Dose,  twenty  to  thirty 
drops. 


Govttks  Ami  UB. 

Ignatia, 

Alcohol,  60  per  cent., 

Potassium    Carbonate, 

Charcoal, 

Oil   of    Wormwood, 


Bitter  Drop 

8  oz.  troy 

16  oz.  (by  weight) 

30  grains 

6  grains 

6  fl.  dr. 


Macerate   fifteen   dayi,   and    then    recover   16 
fl.   oz.  by  percolation. 
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Tincture  of  Iodine,  Ethereal 

(Magendie's) 
Iodine,  82  grains 

Ether,  1  fl.  oz. 

Dissolve.     Used  externally. 

Tincture  of  Iodoform,  Compound 

Iodoform,  15  grains 

Potassium    Iodide,  120  grains 

Glycerin,  2  fl.  dr. 

Alcohol,  6  fl.  dr. 

Rub  the  iodoform  and  the  potassium  iodide 
in  a  mortar  until  a  fine  powder  is  produced, 
then  add  the  glycerin  and  rub  to  the  consist- 
ency of  cream  ;  then  add  the  alcohol,  and  stir 
briskly  until  all  is  dissolved.  Dose,  fifteen 
drops  three  times  a  day,  on  sugar  or  in  syrup. 

Tincture  of   Iron,  Bitter 

(Physick's) 
Iron     (filings),  3       oz.  av. 

Ginger    (bruised), 

Gentian     (bruised),    of    each,  1        oz.  av. 

Orange    Peel,  %   oz.  av. 

Strong  Old  Cider,  16       fl.  oz. 

Macerate  for  two  weeks  or  longer,  express, 
and  filter. 

Tincture  of  Lupulin 

Tinctura   Lupulin*.      U.    S.    1870 
Lupulin,  4   oz.   troy 

Alcohol,  a  sufficient  quantity. 

Pack  the  lupulin  in  a  narrow  cylindrical 
percolator,  and  gradually  pour  alcohol  upon  it 
until  32  fl.  oz.   of  tincture  are  obtained. 

Tincture  of  Opium,  Acetated 

Tinctura  Opii  Acetata.     U.  S.  1870 
Powdered  Opium,  2  oz.  troy 

Distilled  Vinegar,  12  fl.  oz. 

Alcohol,  8  fl.  oz. 

Macerate   for  a   week,   express,  and   filter. 

Tincture,  Purgative 

(Dobell'e) 
Resin   of    Podophyllum,  8  grains 

Tincture  of    Ginger,  5  fl.  dr. 

Alcohol,  8  fl.  dr. 

Mix.  Dose,  a  teaspoonful  at  night,  when 
lying  down. 

Tincture  of  Rhubarb  and  Senna 

Tinctura  Riiei  et  Senn-b.     U.  S.   1870 

(Warner's  Gout  Cordial) 

Rhubarb,  1  oz.  troy 

Senna,  120  grains 

Coriander, 

Fennel,    of  each,  60  grains 

Glycyrrhlza,  80  grains 

Raisins,   deprived  of  their  seeds,  6  oz.  troy 

Diluted   Alcohol,  48  fl.   or.. 

Macerate  for  seven  days,  express,  and  filter 
through    paper. 

Tincture,  Stavesacre 

Stavesacre,  ground,  7  oz.  av.  24  grains 

Alcohol,  a  sufficient  quan- 
tity. 


To  make  33  fl.  oz.  390  minims 

Macerate  the  stavesacre  with  150  mils  of 
alcohol  for  twenty- four  hours,  then  pack  firmly 
in  a  cylindrical  percolator  and  continue  pass- 
ing alcohol  through  the  ground  drug  until  the 
percolate   measures   S3    fl.    oz.    390    minims. 


Tonic,  Hair 

(Prof.  Gross) 
Tincture    of    Cantharides,  90  minims 

Tincture  of  Capsicum,  20  minimi 

Qlycerin,  80  minima 

Perfumed    spirit,   sufficient,  

To  make  6  fl.  oz. 

Mix. 

Troches  of  Borax 

Sodium  Borate,  160       grain! 

Powdered  Sugar,  1800       grains 

Carmine,   No.    40,  1%   grains 

Tragacanth  (in  flakes),  5      ;. 

Distilled  Water,  120       minims 

Tincture  of  Benzoin,  20       minims 

Prepare  a  mucilage  from  the  tragacanth, 
with  the  addition  of  the  water  and  tincture. 
Dissolve  the  carmine  in  30  minims  of  ammonia 
water.  Mix  the  dry  ingredients  together,  add 
the  carmine  solution  and  sufficient  tragacanth 
mucilage  to  form  a  mass.  Divide  the  UMU 
100  troches,  each  weighing  20  grains  and  con- 
taining  lVfc   grains   of  sodium   borate. 

Troches  of  Magnesia 

Trochisci   Maunksi.e.      U.    S.    1880 
Magnesium  Oxide,  300  grains 

Nutmeg,   in   fine  powder,  IS  grains 

Sugar,   in  fine  powder,  900  grains 

Mucilage  of  Tragacanth,  a  sufficient 

quantity,  

To  make  100  troches 

Rub  the  magnesium  oxide  and  the  powders 
together  until  they  are  thoroughly  mixed  ;  then, 
with  mucilage  of  tragacanth,  form  a  mass,  to 
be  divided   into   100  troches. 

Vinegar  of  Lobelia 

Acetisi    Lobeli.e.      U.    S.    1880 
Lobelia,    in    No.    30    powder,    ten 

parts,    or  1%   oz.  ar. 

Diluted  Acetic  Acid,  a  sufficient 

quantity, 


To    make    100    parts,    or  1   pint 

Moisten  the  powder  with  5  parts  [or  1  fl.  oz.] 
of  diluted  acetic  acid,  pack  it  firmly  in  a 
conical  glass  percolator,  and  gradually  pOIB 
diluted  acetic  acid  upon  it  until  100  parts  [or 
1  pint]   of  filtered  liquid  are  obtained. 

Vinegar,   Raspberry 

Raspberry    Syrup,  16   fl.   oz. 

Glacial  Acetic  Acid,  1   fl.  dr. 

Mix.      Dilute   with    sufficient   water. 

Vinegar  of  Sanguinaria 
Actum   ELureun rami  e.     U.   B.   1880 
Sanguinaria,    in    No.    30    powder,   10 

parts,   or  1%   oz.  av. 

Diluted     Acetic     Acid,     a     sufficient 
quantity, 

To    make    100    parts,    or  1   pint 

Moisten  the  powder  with  5  parts  [or  1  fl.  07.. 1 
of  diluted  ICetiC  acid,  pack  it  firmly  iii  a  coni- 
cal glass  percolator,  and  gradually  pour  di- 
luted acetic  acid  upon  it  until  100  parts  [or  1 
pint]    of  filtered  liquid  are  obtained. 

Weed  Killers 

I 

Ferrous    Sulphate,  75   parts 

Ammonium    Sulphate,  18   parts 

Fine    Sand,  10  parts 

Mix  together  and  sift.     In  dry  weather  from 
8  to   4   ounces  may   lie  spread  over  each   1  , 
yard  of   lawn. 
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II 


Sodium 

Chloride, 

S 

ft 

Chrome 

Alum, 

2 

lb 

Water, 

15 

gall. 

Mix. 

Wine  of  Aloes 

Vinum  Aloes. 

U.   S.   1880 

Purified 

Aloes,    6    parts, 

or 

2 

oz.  ar. 

Cardamom,    1   part,  or 

146 

grains 

Ginger, 

1   part,   or 

146 

grains 

Stronger 

White  Wine,   a 

sufficient 

quantity, 

To    make    100    parts,    or  2  pints 

Mix  the  aloes,  cardamom,  and  ginger,  and 
reduce  them  to  a  moderately  coarse  (No.  40) 
powder.  Macerate  the  powder  with  90  parts 
[or  26  fl.  oz.]  of  stronger  white  wine  for  7 
days,  with  occasional  agitation,  and  filter 
through  paper ;  adding,  through  the  filter, 
enough  stronger  white  wine  to  make  the  fil- 
tered liquid  weigh  100  parts  [or  measure  2 
pints]. 

Wine,  Aromatic 

Vinum    Aromaticum.      U.    S.  1880 

Lavender,   1  part,  or  72  grains 

Origanum,    1    part,    or  72  grains 

Peppermint,   1   part,  or  72  grains 

Rosemary,    1    part,    or  72  grains 

Sage,    1  "part,   or  72  grains 

Wormwood,   1  part,  or  72  grains 
Stronger   White  Wine,   a  sufficient 
quantity, 


To   make    100   parts,   or 


1  pint 


Mix  the  solid  ingredients,  and  reduce  them 
to  a  coarse  (No.  20)  powder.  Moisten  the 
powder  with  4  parts  [or  6  fl.  dr.]  of  stronger 
white  wine,  pack  it  moderately  in  a  conical 
glass  percolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  fil- 
tered liquid  weigh  100  parts  [or  measure  1 
pint]. 


Wine  of  Rhubarb 

Vinum  Rhei.     U.  S.  1880 

Rhubarb,    In    No.    30   powder,    10 

parts,   or  3^4   oz.  av. 

Calamus,     in    No.     30    powder,    1 

part,   or  140       grains 

Stronger  White  Wine,  a  suffi- 
cient  quantity, 


To  make  100  parts,  or  2  pints 

Moisten  the  mixed  powders  with  5  parts  [or 
1%  fl.  oz.]  of  stronger  white  wine,  pack  the 
mixture  in  a  conical  glass  percolator,  and  gradu- 
ally pour  enough  stronger  white  wine  upon 
it  to  make  the  filtered  liquid  weigh  100  parts 
[or   measure  2  pints]. 


Wine  of  Tobacco 

Vinum  Tabaci.     U.   S.   1870 


Tobacco, 
White    Wine, 

Macerate  and  filter. 


240  grains 
8  fl.  oz. 


GLOSSARY 


UNCOMMON  NAMES,  TERMS,  OR  SUBSTANCES 


A. 


Acetum  Acerrimum.    Concentrated  ace- 
tic acid. 

Bezoardicum.     Aromatic  vinegar. 

Saturni.  Solution  of  lead  subace- 
tate. 

Theriacale.    Aromatic  vinegar. 
Acetylphenylamine.   Acetanilid,  U.  S.  P. 
Acid,  Anticyclic.     Mixture  of  antipyrin 
and  salicylic  acid. 

Boroboracic  (Acid  Boroboric). 
Mixture  of  equal  parts  of  borax 
and  boric  acid. 

Borussic.     Prussic.     Hydrocyanic. 

Carbazotic  (Picronitric  acid).  Picric 
acid. 

Coalic.  Obtained  by  treating  coal 
with  34  per  cent,  nitric  acid. 

Cresylic.     Cresol. 

Nancic.     Lactic  acid. 

Phenic.     Carbolic  acid. 

Sozoiodolic.  Diiodoparaphenolsul- 
phonic  acid.     (Antiseptic.) 

Sozolic.  Orthopnenolsui phonic  acid. 

Sulphhydric.  Hydrogen  sulphide. 
Sulphuretted  hydrogen.  Hydro- 
sulphuric  acid. 

Thiolinic.  Sulphurated  and  sulpho- 
nated  linseed  oil. 

Tumenolsulphonic.  Obtained  by 
treating  the  distillate  of  a  mineral 
oil  with  sulphuric  acid. 
Acidum  Asepticum  (Acidum  Aseptini- 
cum).  Mixture  of  solution  of  hy- 
drogen peroxide  with  boric  and 
Balicylic  acids. 

Chloronitrosum.  Nitrohydrochloric 
acid. 

Cceruleum  (Blue  acid).  Hydrocy- 
anic acid. 

Muriaticum  Oxygenatum.  Chl< >- 
rim-. 

Nitrico-Nitrosum.  Fuming  nitric 
acid. 

Ossium.    Glacial  phosphoric  acid. 

Scytodepsicum.     Tannic  acid. 
Actina.     Contains  menthol,  oil  of  mus- 
tard, and  ether. 


Adeps  Anserinus.     Goose-grease. 
Gadi.     Cod-liver  oil. 
Lanae.     Lanolin  (purified  wool-fat). 
Ovillus.     Mutton-suet. 
Adipatum.     Substitute  for  lard  ;  a  mix- 
ture of  lanolin,  vaselin,  and  ceresin. 
Adragante.     Tragacanth. 
Aer  Fixus.     Carbonic  acid  gas. 
Aerosus  Lapis.     Lapis  calaminaris. 
Aerozol.    Ozonized  volatile  oils.    (Ozone 

Co.,  New  York.) 
/Erugo.     Crude  copper  acetate. 
JEs.     Copper. 
JEs  Aratum.     Copperas. 
/Ether  Vegetabilis.     Acetic  ether. 
iEtheroleum.     Volatile  (essential)  oil. 
iEthiops  Antimonialis.     Chiefly  a  mix- 
ture of  black  antimony  and  mer- 
cury. 
Martialis.      A    black    iron    oxide ; 
formed    by   keeping    iron    filings 
covered  with  water  for  a  long  time. 
Mineralis.     Mixture  of  mercury  and 

6ulphur. 
per  se.     Mercury  oxide. 
Vegetabilis.     Charcoal  of  sea-weed. 
Afnum.   Extract  of  p«>ppy-heads  (opium). 
Agathin.     Salicylalphamethylphenylhy- 

drazone.     (Anodyne.) 
Agnine.      Lanolin    without    the    water. 

I.Metcalf  &  Co.,  Boston.) 

Agopyrin.     Said  to  be  a  mixture  of  sali- 

pyrin,    ammonium    chloride,   and    cin- 

chonine  sulphate.     (Influenza  remedy.) 

Alabastine.     An  improved  kehomine. 

Alanin-Mercury.       Mercury   amidopro- 

pionate. 
Alboline.    A  purified  petroleum  product, 
similar  to  white  vaselin.     (McKesson 
&  Bobbins.) 
Album  Graecum.     Excrement  ofdogS. 

Nigrum.   Excrement  of  mice  or  rat?. 
Alcohol  Sulphuris.    Oarbon  disulphide. 
Alcolene.     A  mixture  of  ethyl  and  me- 
thyl alcohols. 
Alcoolat  (French).     A  distilled  spirit. 
Alcoolature    (French).       An    alcoholto 
tincture  of  a    l're>h    plant.      ("Green 
tinctures.") 
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Alcoole  (French).  An  alcoholic  solu- 
tion of  a  substance  entirely  soluble  in 
the  alcohol. 

Alegar.  Ale  vinegar.  (Made  by  fer- 
menting ale  upon  raisins  or  vine  cut- 
tings.) 

Alexine.  A  generic  name  for  protective 
albuminous  preparations  used  for  inoc- 
ulations. 

Algaroth.     Antimony  oxychloride. 

Alkali,  Vegetable.  Potassium  carbonate. 
Volatile.     Ammonium  carbonate. 

Alkalithia.  Contains  caffeine,  sodium, 
and  potassium  bicarbonates,  and 
lithium  carbonate.  (Specialty  of  Keas- 
bey  &  Mattison.) 

Alkathrepta.  A  homoeopathic  prepara- 
tion of  cacao. 

Almond  Bran.  A  cosmetic  powder  for 
washing,  consisting  of  perfumed  pow- 
dered almonds  and  borax. 

Alum,  Rock  (Alumen  Rupeum).    Lump 
alum   as  it  occurs  with  the  earth 
attached. 
Roman.     See  Rock  Alum. 

Alumen  Plumosum.     Asbestos. 

Alumnol.  Aluminum  salt  of  oxyme- 
thj  Isulphonic  acid.  Aluminum  naph- 
tol  sulfonate.     (Astringent  antiseptic.) 

Amadou.     Punk ;  tinder. 

Ambretta  Seeds.     Musk  seeds. 

Amianthus.     Asbestos. 

Amidol.  Diamidophenol  (for  photo- 
graphic purposes). 

Amidum.     Starch. 

Ammonium    Carbonicum    Pyro-Oleo- 
sum.     A  mixture  of  ammonium 
carbonate  with  "  animal  oil." 
Sulpho-Ichthyolate.     Ichthyol. 

Amphion.     Opium. 

Amplosia.  An  unfermented  juice  of  the 
Lrrape. 

Amylopsin.  Starch-converting  ferment 
of  the  pancreatic  juice. 

Analgene.  An  antineuralgic  and  ano- 
dyne. Orthoexethylalphamonoacetyl- 
amidochinoline.  Orfhooxyethylana- 
mcmobenzoylamidoquinoline. 

Analgesine.     Antipyrin. 

Anaphromeli.  Clarified  honey  (Mel 
despumatum). 

Anaspalin.  Ointment  base,  similar  to 
lanolin. 

Angioneurosin.     Nitroglycerin. 

Anima  Articulorum  (  Lit''  of  tin'  Limbs). 
A  name  given  t"  colchicum. 
Rhei.    Aqueous  tincture  of  rhubarb. 

Annidalin.     AlUtol.      (Antiseptic.) 

Anodynin.     Antipyrin. 

Antacidines.  Lime-water  tablets.  (ICet- 
calf  A  Co.,  Boston.) 

Anthos  (Flores  or  Herba).  Rosemary 
(flowers  or  herb). 

Anthrakokali.    Coal  treated  with  caustic 
i*sa. 


Anthrarobine.  Dioxvanthranol.  Leu- 
coalizarin.     (Antiseptic  dermic.) 

Antibacteride.  A  mixture  of  borax, 
boric  acid,  and  glucose. 

Anticholerine.  A  product  of  cholera 
bacteria,  according  to  Klebs. 

Antidiphtherine.  Potassium  chlorate 
with  a  trace  of  iron  chloride. 

Antidotum  Fuchsi.  Fluid  ferric  hy- 
drate.    (Arsenic  antidote.) 

Antifebrin.  Acetanilid,  U.  S.  P.  Ace- 
tylphenylamine.     Phenylacetamide. 

Antifungin.  Antiseptic.  Contains  mag- 
nesium biborate  and  free  boric  acid. 

Antikamnia.  An  anodyne.  Said  to  be 
a  mixture  of  antifebrin,  sodium  bicar- 
bonate (with  or  without  caffeine),  and 
tartaric  acid.      (Anodyne,  antipyretic.) 

Antikol.  Mixture  of  acetanilid,  sodium 
bicarbonate,  and  tartaric  acid. 

Antimonium  Album.     Bismuth. 

Antimony,  Diaphoretic.  Potassium 
antimonate. 

Antinervine.  Salicyl-bromanilid.  Said  to 
be  a  mixture  of  acetanilid,  ammonium 
bromide,  and  salicylic  acid.    (Sedative.) 

Antinonnine.  Potassium  orthodinitro- 
cresol  with  soap  and  glycerin.  (Para- 
siticide.) 

Antipyrin.  Analgesine.  Anodynine. 
Dimethyloxychinozin.  Parodyn.  Me- 
tosin.  Phenazon.  Phenylon.  Phe- 
nyldimethylpyrazolon.  Pyracin.  Phe- 
nyldimethylisopyrazolon.  Pyrazolon. 
Oxydimethyl-chinizin.  Sedatin.  Oxy- 
diethylquinizine. 

Antisepsin.  Monobromacetanilid.  Par- 
amonobrom  phenylacetamide. 

Antiseptin.  Mixture  of  zinc  iodide  and 
sulphate  with  boric  acid  and  thymol. 

Antiseptol.  Cincbonine  iodoBulphate. 
(Antiseptic.) 

Antithermal.  A  new  antipyretic  of  un- 
known composition. 

Antithermin.  Phenylhydrazine-laevu- 
linic  acid.     (Antipyretic. ) 

Antlia  Gastrica.     Stomach-pump. 

Apioline.  Chapoteau's  specialty  ;  active 
principle  of  parsley. 

Apone.  Liniment.  (Capsicum,  ammo- 
nia, chloral.) 

Apyonin.  French  designation  for  yellow 
pyoktanin.     ( Antiseptic.) 

Apyrothium.     Sulphur. 

Aqua  Binelli.     Creosote  water. 

Bullientis  (Aqua;).     Boiling  water. 
Cerasorum.     Diluted  hitter  almond 

water. 
Crotonis.    Water  from  CrotOD  Lake, 

New  York  (that  is,  hydrant  water). 

Flava.      Yellow  wash. 

Foetida  Antihyaterica.  A  distil- 
late from  asafetida,  galbanum, 
myrrh,  valerian,  etc. 

Fortis.     Nitric  acid. 
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Aqua  Gummosa.     Diluted  mucilage  of 
gum  arabic  (about  1  part  of  gum 
in  CA  of  water). 
Hydrothionica.     Sulphuretted    hy- 
drogen water. 
Laxativa  Viennensis.     Compound 
infusion  of  senna.    (Modified  black 
draught.) 
Metallorum.     Mercury. 
Naphae.     Orange  flower  water. 
Nigra.     Black  wash. 
Phagedaenica.     Yellow  wash. 
Regis.     Nitrohydrochloric  acid. 
Saturnina.     Lead  water. 
Vitae.     Brandy  or  whiskey. 
Aquila  Alba.     Calomel. 
Aquozon.       Ozonized    water.       (Ozone 

Co.,  New  York.) 
Argentum  Fugitivum.     Quicksilver. 
Musivum.     Mosaic  gold. 
Vivum.     Quicksilver. 
Argilla.     Clay.     (In  pharmacy  it  means 
alumina.) 
Sulphurica  Alcalisata.     Alum. 
Argols.     Crude  potassium  bitartrate. 
Aristol.       Dithymoldiiodide.       Di-iodo- 

dithymol.     (Antiseptic.) 
Arquebusade.     An   agreeably  smelling 
vulnerary  water,  which  might  be  called 
"  compound  sage  water." 
Asa  Dulcis.     Benzoin. 
Asaprol.     Calcium  salt  of  betanaphtol- 
alphamonosulphonic  acid.      (Antisep- 
tic.) 
Asbolin.     An  alcoholic  distillate  of  soot. 

(Antitubercular.) 
Asepsin.     Antisepsin. 
Aseptin.     Mixture  of  boric  acid,  borax, 

and  alum. 
Aseptol.      Sozolic  acid.      Orthophenyl- 
sulphonic  acid   (33  per  cent,   aqueous 
solution). 
Asparoline.     Contains  guaiacum,  aspar- 
agin,  parsley  seed,  black  haw,  and  hy- 
oscyamus.      (According    to    Wampole 
&  Co.,  Philadelphia.) 
Ater  (Atra).     Black  (Niger). 
Atramentum.     Black  ink. 

Indicum  (Sinense).     Tndia  ink. 
Auramin.     Yellow   pyoktanin.       (Anti- 

aeptic.) 
Aureoline.     Hair  bleach.     (A  more  or 
less  diluted  solution  of  hydrogen  per- 
oxide) 
Aurum  Musivum  (Mosaic  Gold).     Tin 

bisulphide. 
Axungia.     Adeps.     (Fat.) 


Baker's  Salt.      Ammonium  subcarbon- 

ate. 
Balata.     Gum  chicle. 
Balsam,    Friar's.      Compound   tincture 

of  benzoin. 


Balsam,  Hungarian.      Exudation   from 
I'inus  pumilio. 
Persian.    Compound  tincture  of  ben- 
zoin. 
Riga.    By  distillation  from  the  leaves 
of   Pinus  cemhra ;    generally   an 

artificial  aromatic  spirit. 
Sulphur.     Sulphurated  linseed  oil. 
Traumatic.     Compound  tincture  oj 
benzoin. 
Balsamum     Arcaei.       An    ointment   of 
elemi. 
Gileadense.     Balm  of  Gilead. 
Judaicum.     Balm  of  Gilead. 
Nucistae.     An  ointment  containing 
the  volatile  and  fixed  oils  of  nut- 
meg. 
Ophthalmicum  Rubrum.  Ointment 

of  red  precipitate. 
Saponaceum.     Opodeldoc. 
St.  Yves.     Ointment  of  red  precipi- 
tate. 
Universale.     Ointment  of  lead  sub- 
acetate,  made  with  yellow  wax  and 
rape-seed  oil. 
Verum.     Balm  of  Gilead. 
Vitae   Hoffmanni.      Alcoholic  solu- 
tion of  sundry  balsamic  oils. 
Bang.     Cannabis  Indica. 
Barbotine.     See  Semen  Contra. 
Barilla.     Impure  sodium  carbonate. 
Barm.     Yeast. 

Baudruche.     Goldbeaters'  skin. 
Baume   de  Vie.      Compound  decoction 

of  aloes. 

Tranquille.  Compound  infused  oil 
of  hyoscyamus. 

Belle  Dame.     Atropa  belladonna. 

Benedictum  Vinum.     Antimonial  wine. 

Benzene.  Of  English  chemists,  means 
benzol  (coal-tar  benzin),  and  not  the 
American  benzin  (from  petroleum). 

Benzoic  Ether.     Ethyl  benzoate. 

Benzonaphtol.  Betanaphthylbenzoate. 
Betanaphtol-benzoate.  (Intestinal  anti- 
septic.) 

Benzophenoneid.  Apyonin  (yellow 
pyoktanin). 

Benzosol  Benzoyl-guaiacol.  Guaia- 
col  benzoate      (Antitubercular.) 

Betel  Nut.     Areca  nut. 

Betol.  Betanaphthyl  salicylate.  Beta- 
naphtol  salicylate.  (Intestinal  anti- 
septic.) 

Big  "  G."  Injection.  Contains  borax 
and  berberine. 

Bilis  Bovinum.     Ox's  gall. 

Bi-Palatinoid.  Gelatin  capsule  divided 
by  a  partition,  to  keep  two  powders 
separate  until  swallowed 

Bitumen  Judaicum.     Asphaltum 

Black  Draught.  A  compound  infusion 
of  senna  ;  must  not  be  confounded  with 
"  Black  Drop.'' 

Black  Drop.     Vinegar  of  opium. 
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Black  Flux.  A  mixture  of  charcoal  and 
potassium  carbonate. 

Blanc  Fixe.  Artificial  barium  carbon- 
ate <>r  Bulphate. 

Blue.  Berlin.     Prussian  blue. 

Black.     A  name  for  ivory-black. 
Chinese.     Prussian  blue. 

Bolus  Armena.     Bole  Armenian. 

Borofax.  Trade-mark  applied  to  an  emol- 
lient by  Burroughs,  Wellcome  &  Co. 

Boroglycerin.  A  concentrated  solution 
of  boric  acid  in  glycerin. 

Borol.  Fused  mixture  of  boric  acid  and 
sodium  bisulphate. 

Borussic.     Prussian.     Hydrocyanic. 

Bovinine.  Meat  juice  preserved  by 
glycerin  and  boric  acid. 

Bovox.     An  essence  of  beef.     (Boston.) 

Bovril.  Extract  of  beef,  peptone,  albu- 
men, and  fibrin.     (London.) 

Brain  Salt,  Effervescent.  Contains 
chiefly  ammonium  bromide  and  caf- 
feine. 

Brasium.     Malt. 

British  Gum.     Dextrin. 

Brofeine.  Specialty  of  Wohlfarth,  New 
York. 

Bromo-Febrin.  Said  to  be  potassium 
or  ammonium  bromide  and  antifebrin. 
(Specialty  of  Weiller  &  Co.,  Balti- 
more.) 

Bromo-Caffeine.  Specialty  of  Keas- 
bey  &  Mattison,  Ambler,  Pa. 

Bromo-Pyrene.  Specialty  of  Wampole, 
Philadelphia 

Bromo-Soda.  Specialty  of  Warner  & 
( '<>.,  Philadelphia. 

Bromol.    Tribromophenol.    (Antiseptic.) 

Brotipyrine.  Specialty  of  Stearns  & 
Co.,  Detroit. 

Burning  Fluid.  Three  measures  of  alco- 
hol and  one  of  purified  oil  of  turpentine. 

Butter  of  Antimony.  Solution  of  anti- 
mony chloride. 

Butylhypnal.     Butvlchloral-antipyrin. 

Butyrum     Majoranae.        Ointment     of 
sweet  marjoram. 
Nucistae.     Expressed  oil  of  nutmeg. 

Byne  (Bynin).  Apparently  a  favorite 
name  in  England  for  malt  and  malted 
preparation-. 

Bynol.  Malt  and  cod-liver  oil.  (Allen 
&  Hanbury,  London.) 

C. 

C.       See  al.-o   K. 

Cactina.  A  preparation  of  Cactus  gran- 
diflorus.     (sultan  Co.,  St.  Louis.) 

Caffa.    Camphor. 

Caffeoresorcin.  Combination  of  caffeine 
with  resorein. 

Caii-Cedra.    Bark  of  Bwietenia  senega- 

lensis. 
Calamine.     Impure  zinc  carbonate. 


Calcithos.     Copper  subacetate. 

Calisaya.     Cinchona  (Yellow). 

Camphine.     Rectified  oil  of  turpentine. 

Camphoid.  Gun-cotton  dissolved  in  an 
alcoholic  solution  of  camphor.  1  :  20 
solution  of  pyroxylin  in  Rubini's  cam- 
phor solution.     (Vehicle  for  dermics.) 

Camphol.  A  mixture  of  camphor  and 
salol.      (Antiseptic.) 

Camphor  Julep.     Camphor  mixture. 

Camphorline.  A  trade  name  for  naph- 
talin. 

Cancroin.  Extract  of  cancerous  tumors, 
according  to  Adamkiewicz.  (Alexine 
of  cancer.) 

Cancrorum  Lapilli.     Crabs'  stones. 
Chelae.     Crabs'  claws. 

Candelae  Fumales.  Fumigating  pas- 
tilles. 

Canthos.  A  special  cantharidal  plaster 
of  Johnson  &  Johnson,  London. 

Capita  Papaveris.     Poppy-heads. 

Capsulae  Amylaceae.     Wafer  capsules. 

Carbasus.     Gauze. 

Carboline.  A  hair  preparation.  Per- 
fumed liquid  vaselin. 

Carbon  Black.  The  soot  of  natural 
gas. 

Carnine  Syrup,  Niemann's.  Beef  juice 
preserved  by  cane  sugar. 

Cassius's  Purple.  A  compound  of  tin 
with  gold  oxide. 

Castoria.  A  laxative.  Said  to  be  a 
modified  compound  infusion  of  senna. 

Celerina.  Said  to  be  a  combination  of 
celery,  black  haw,  coca,  and  probably 
kola. 

Cera  Sigillata.     Sealing-wax. 

Cerate,  Compound  Camphor.  Cam- 
phor ice. 

Ceratum  Citrini   (P.    L.   1745).      Resin 
cerate. 
Epuloticum  (P.  L.  1745).     Ceratum 

calaminaris.     Turner's  cerate. 
Labiale.     Lipsalve. 
Lithargyri    Acetati    Compositum. 
Goulards  cerate.     (P.  L.  1787.) 

Cerate,  Turner's.     Cerate  of  calamine. 

Ceresin.  Karth-wax.  An  impure  par- 
affin. 

Cetraria.     Iceland  Moss. 

Chalcanthum.     Copperas. 

Charpie       Lint. 

Chelen  (Kelene).  Ethyl  chloride. 
(  Local  aiueMhetic.) 

Chemical  Food.  Compound  syrup  of 
phosphates. 

Chinium.     Quinine. 

Chionia.    A  preparation  ofChionanthus. 

(  Peacock  Co.,  St.   Louis.) 
Chloral   Caffeine.     Molecular  combina- 
tion (1  :  1)  of  chloral  and  catleino. 
(Anodyne,  antispasmodic  ) 
Camphor.      A    mixture   of    chloral 
and  camphor. 
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Chloral  Carmine.  Staining  fluid.  Heat 
0.05  Gm.  carmine,  20  mils  dehydrated 
alcohol  and  HO  drops  IIC1  (sp.  er.  1.124) 
for  half  nu  hour  on  water  hath,  add  '2-~> 
Gm.  li yd  rated  chloral,  and  filter. 

Chloralamide.     Chloral  formamide. 

Chloralimide.    Trichlorethylideflimide. 

Chlorobrom.  Solution  of  potassium  bro- 
mide and  chloralamide  in  water. 

Chlorol.  Solution  of  corrosive  sublimate, 
sodium  chloride,  hydrochloric  acid  and 
copper  sulphate  in  water.   (Antiseptic.) 

Chloro  phenol.     Antiseptic. 

Christia.  Manila  paper  made  waterproof 
with  chrome  yelatin. 

Chymosin.     Pepsin. 

Cibus  Deorum.     Asafetida. 

Cineres  Clavellati.  Crude  potassium 
carbonate. 

Cinnabar  (Vermilion).  Mercuric  sul- 
phide. 

Coal-Tar  Naphtha.     Benzol. 

Cognac.     Brandy. 

Colcothar.     Crude  ferric  oxide. 

Colla  Piscium.     Isinglass. 

Conchinine  (of  the  German  chemists). 
Quinidine. 

Condy's  Fluid.  A  solution  of  potassium 
permanganate  similar  to  Liquor  Potassii 
Permanganas  B.  P.,  containing  1  per 
cent,  of  the  salt  in  aqueous  solution. 

Confectio  Cardiaca.  Aromatic  confec- 
tion. 
Damocratis.  Damocrotes'  confection. 
An  aromatic  astringent  confection 
containing  opium.  Originally  it 
contained  64  ingredients. 

Connecticut  Lead.     Barytes. 

CornuCervi.     Hart's  horn.    Ammonium 
carbonate. 
Cervi  Ustum  Nigrum.    Bone-black. 

Cream  of  Tartar,  Soluble.  Potassium 
and  sodium  ln>ro tartrate. 

Cremor  Antisepticus.  Chiefly  vaselin 
and  thymol.     (London.) 

Creolin.  Mixture  of  coal-tar  hydrocar- 
bons with  resin  soap  (Pearson's),  or 
with  crcsolsulphonic  acid  (Artmann's 
creolin). 

Creosotal.     Creosote  Carbonate. 

Creosote  Carbonate.  Chiefly  an  impure 
guaiacol  carbonate. 

Cresalol.  Paracresol  salicylate.  Para- 
creaylic  ether  of  salicylic  acid.  (Intes- 
tinal antiseptic) 

Cresol.     Cresylic  acid. 

Cresolin.  A  preparation  similar  to  cre- 
olin. 

Cresylol.  Cresol.  Cresylic  acid.  Meta- 
cresol.     (Antiseptic.) 

Crocus  Martis.     Ferric  oxide. 

Metallorum    (Antimonii).     Brown 

antimony  oxide. 
Saturni.    lied  lead. 

Croton-Chloral.     Butyl-chloral. 


Cryst  Alba.  Refined  naphtalene.  (Dis- 
infectant.) 

Crystalli  Tartari.     Cream  of  tartar. 

Cuca.     Coca. 

Cullet.     Broken  glass  for  remeltiru:. 

Cuprum  Scoriatum.  Crude  copper  ace- 
tate.    (Verdigris.) 

Curacao.    Elixir  of  orange  peel. 

Cutch.     Dark  (black)  gum  catechu. 

Cynosbatae.     See  Hips. 


D. 


Dactyli.     Dates. 

Dagutt.     See  Daggett,  Oil  of. 

Dasjespis.      Inspissated    urine    of    the 

South  African  badger  (Hyrax). 
Decoctum    Album.     A   kind   of  chalk 
mixture. 
Diaphoreticum.     Compound  decoc- 
tion of  guaiacum. 
Lignorum.      Compound    decoction 

of  guaiacum  wood. 
Zitmanni.     Compound  decoction  of 
sarsaparilla. 
Dermatol.     Bismuth   subgallate.      (As- 
tringent antiseptic.) 
Derosne's  Salt.     Narcotine. 
Diabolus  Metallorum.     Tin. 
Diacodium.    Poppy-heads.      (Old  name 

for  syrup  of  poppies.) 
Diagrydium.     Scammony. 
Diana.     Silver. 
Diapente.    A  tonic  powder,  or  electuary, 

composed  of  5  ingredients. 
Diaphtherin.      Oxychinaseptol.       (Oxy- 
chinolin  and  orthosulphonic  acid.)    Or- 
thophenol  sulphonate.     (Antiseptic.) 
Diascordium.      An   aromatic   electuary 
of  tormentil  root  and  scordium  (water 
germander)  with  opium. 
Dilapsus.      As    an    adjective  to   several 

salts  means  effloresced. 
Dimethyl-oxy-chinizin.     Antipyrin. 
Disinfectant,  Jeye's.     Mixture  of  coal- 
tar  hydrocarbons  with  resin  soap. 
Ledoyen's.      Solution    of    lead    ni- 
trate. 
Disinfectol.     A  product  similar  to  creo- 
lin. 
Dithione.     Mixture  of  the  sodium  salts 
of  the  isomers  of  dithiosalicylic  acid. 
(Antirheumatic.) 
Diuretin   ("I.   *   II.").       Theobromine 

sodium  salicylate.     (Diuretic.) 
Draco  Mitigatus.     Calomel. 
Dulcin.    A  new  sweetening  agent.    Para- 

phenetolcarbanud.      (Sucrol.) 
Dutch  Drops.     Haarlem  oil. 

Liquid.  )    The  chloride  of   olefiant 
Oil.         f        ga« 

Tea.     A  variety  of  St.  Germain  tea. 
(Laurent.) 
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Earth,  Japan.     Catechu. 

Nut.     Peanut. 
Eau  de  Rabel      See  Elixir,  Haller's. 
Sedative    de    Raspail.       Contains 
ammonia,  salt,  camphor,  alcohol, 
and  water. 
Ebur  Ustum.     Boneblack. 
Eikonogen.     Sodium  salt  of  the  amido- 
betanaphtol  beta  monosul  phonic       acid. 
(For  photographic  purposes.) 
Elaeosaccharum.       Oil    sugar.       (Sugar 

flavored  with  volatile  oil.) 
Electuarium.     Confection.     (Soft.) 

Dentifricium.     Tooth  paste. 
Elephant  Louse.     The  nut  of  cashew. 
Eliteine.     Specialty  of  Ingram,  Detroit, 

Mich.     (Skin  lotion.) 
Elixir  Adjuvans.     The  IT.  S.  P.  elixir  of 
glycyrrhiza. 
Anisi.     Aniseed  cordial. 
Aperitivum.    Compound  tincture  of 

aloes. 
Aurantiorum      Compositum.        A 
compound  elixir  of  orange  peel  and 
gentian. 
of  the  Three  Chlorides.      Contains 
iron,   mercury,  and   arsenic,   with 
elixir  cinchona.     (Renz  &  Henry, 
St.  Louis.) 
Corrigens.    Aromatic  elixir  of  yerba 

santa. 
Daffy's.       Compound    tincture    of 

senna. 
Garus.     Mixture  of  syrup  with  an 
alcoholic    distillate   of   aloes    and 
spices. 
Haller's.    3  parts  alcohol  and  1  part 

sulphuric  acid,  mixed  slowly. 
of  Long   Life.      A  modification  of 

the  well-known  Swedish  Bitters, 
ad  Longam  Vitam.    Elixir  of  Long 

Life. 
Nutrans.     Tonic.     (Allaire,  "Wood- 
ward &  Co.,  Peoria,  Illinois.) 
Pectorale.     Compound  ammoniated 
elixir  of  liquorice  with  oils  of  fen- 
nel and  anise. 
Proprietatis    (Paracelsi).         Com- 
pound tincture  of  aloes  and  myrrh. 
Purgans.      Compound    tincture   of 

jalap. 
Rhei  Darelii.     Tinctura  rhei  dulcis. 
Roborans  Whyttii.  Compound  tine- 
tun-  of  cinchona  (containing  saf- 
fron). 
Salutis.       Compound    tincture     of 

senna. 
Stomachic.     ")  Compound     tincture 
Stoughton's.  i       of  gentian. 
Viscerale.     Compound    tincture  of 

omnge  peel  and  gentian. 
Vitrioli   Mynsichti.     Aromatic  sul- 
phuric acid. 


Emplajtrum  Cantharidum  Perpetuum. 
A  mild  cantharidal  plaster. 
Fuscum.     Mother  plaster.     Univer- 
sal plaster.     Brown  salve. 
Gummosum.    Compound  plaster  of 
galbanum. 
Ens  Martis.     Ammoniated  iron. 
Enule.     Trade-mark  suppositories,  Burr- 
oughs, Wellcome  &  Co. 
Epidermine.     Ointment  basis,  consisting 
of  white  wax,  water,  gum,   and  gly- 
cerin, equal  parts. 
Ergotole.    Specialty  of  Sharp  &  Dohme, 

Baltimore. 
Eserine.     Physostigmine. 
Essence  (French).     Volatile  oil. 

of   Mirbane.      Nitrobenzol.     (ArtU 
ficial  oil  of  bitter  almonds.) 
Etherolat,       Etherolature,        Etherole 
(French).     Correspond  to  the  alcoholic 
terms.     (See  Alcoolat,  etc.) 
Ethyl    Bromide.         Monobrom-ethane. 
Must  not  be  confounded  with  ethylene 
bromide. 
Ethylene    Bromide.        Dibrom-ethane. 

Different  from  ethyl  bromide. 
Eucalypteol.       Eucalyptene    bichloride 
(according  to  Lafarge).     (Antiseptic.) 
Eucalyptoresorcin.       Combination    of 

eucalyptol  and  resorcin. 
Eulyptol.     A  mixture  of  salicylic  acid, 
carbolic   acid,  and  oil   of  eucalyptus. 
(Antiseptic.) 
Euphorin.     Phenyl-urcthane.      Phenyl- 
ethylic  •  urethane.      Ethyl  and  phenyl 
carbamate. 
Europhen.     Diisobutylorthocresoliodide. 

Substitute  for  iodoform. 
Exalgin.       Methylacetanilid.       Methyl- 

phenylacetamide.     (Anodyne.) 
Exodine.     Mixture  of  acetanilid,  sodium 
salicylate,    and    sodium    bicarbonate. 
Exodyne.     (Antipyretic.) 
Expectorant,    Stokes's.        Senega    and 
squill  cough  mixture  with  ammonium 
carbonate. 
Extract   of    Apple,    Ferrated.      Crude 

iron  malate. 
Extractum  Catholicum.    Compound  ex- 
tract of  rhubarb. 
Martis  Pomatum.    Crude  iron  mal- 
ate in  the  form  of  extract. 
Panchymagogum     Crollii.       Com- 
pound extract  of  rhubarb.     (Rhu- 
barb, aloes,  jalap,  soap  ) 
Eyesolene.        Eye-salve    of    Spider    & 

Drexler,  Paterson,  N.J. 
Eyestones.     Crabs'  eyes. 

F. 

Faba  Porcina.  1  The    fruit   of  Ilyoscya- 

Suiii.i.         j      mus  niger. 

Purgatrix.     Castor  oil  bean. 
Faecula.     Starch.     (Amylum.) 
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Fairoline.     Ointment  of  unknown  com- 
position. 
Farina  Hordei  Praeparata.    Barley  flour 
heated  in  a  steujn  bath  for  about  thirty 
hours. 
Ferri  Iodidum  Saccharatum.     Contains 
20  per  cent,  pure  ferrous  iodide. 
U.  S.  P.  18'JO. 
Ferri  Scobs.     Iron  tilings. 
Ferro    Pagliari.       Solution    of   ferrous 

chloride. 
Ferrugo.     Iron  rust. 

Ferrum   Alcoholisatum.       Finely  pow- 
dered iron,  which  is   not  the  same 
as  reduced  iron. 
Limatum.     Iron  filings. 
Pomatum    (extract,  tincture,    etc.). 
Iron  malate. 
Firwein.     Contains  bromine,  iodine,  and 
phosphorus  with  balsams.      (Tilden  & 
Co.,  New  Lebanon,  NY.) 
Flake  White.     Carbonate  of  lead. 

Flea  Seeds.     S U  of  Nigella. 

Flores    Antimonii.      Antimony   sesqui- 
oxide. 
Benzoes.     Benzoic  acid. 
Bismuthi.     Bismuth  oxide. 
Zinci.     Zinc  oxide. 
Flos  jEruginis.     Copper  acetate. 
Flos  Salis.     Sodium  suhcarbonate. 
Fluor  Spar.     Calcium  fluoride. 
Flowers  of  Antimony.     Oxide  of  anti- 
mony. 
of  Benjamin.     Benzoic  acid, 
of  Zinc.     Oxide  of  zinc. 
Fo-di-ta.    A  pepsin  tablet.     (New  York 

&  Chicago  Chemical  Co.) 
Formalin.     40  per  cent,  solution.     For- 
maldehyde.    (Antiseptic.) 
Formol.     Formaldehyde. 
Formylum  Chloratum.     Chloroform. 
Fossiline.     Similar  to  petrolatum,  vase- 

lin,  etc.     Vaselin. 
Frankincense.     Olihanum. 
French   Polish.     An  alcoholic  solution 
of  shellac. 
White.      Pulverized  talc. 
Friar's  Balsam.     Compound  tincture  of 

benzoin. 
Fromentin.     The  embryo  of  wheat. 
Fuligokali.     An  alkaline  solution  of  soot 

evaporated  to  dryness. 
Fuller's  Earth.     A  species  of  clay. 
Furfur.      Bran. 

Fustic,  Old.  The  wood  of  Moras  tinctoria. 
Young.     The  wood  of  Rhus  cotinus. 


Galactic.     Lactic. 

Galena.     Lead  Bulphide. 

Gal  lace  tophenone        Methylketotrioxy- 

benzol.  Kfethylketotnoxy  benzene. 

Trioxyacetophenone.     Alizarin-yellow 

"C." 


Gallein.      Coal-tar  color.      Used   as   an 

indicator. 
Gallobromol.     Dihromogallic  acid. 
Gambir.     Bale  gum  catechu. 

Gannal's  Solution.  Solution  of  alumi- 
nuin  acetate. 

Gelatol.  Ointment  ba.-is.  consisting  of 
oil,  glycerin,  gelatin,  and  water. 

Gentian,  White.  A  German  rural  do- 
ne-tie medicine,  which  is  dried  white 
dog-dung. 

Glacialin.  Mixture  of  borax,  boric  acid, 
and  sugar  (or  glycerin). 

Glacies.     Ice. 

Mariae.  Isinglass-stone ;  Mu-e,.vv 
glass.  (A  variety  of  calcium  sul- 
phate.) 

Glandes  Quercus  (Tostae).  Acorns. 
(Acorn  coffee.) 

Glass  Gall.     The  scum  forming  on  the 
surface  of  melting  Lrla>- 
of  Antimony.      Vitrified  antimony 
oxide. 

Globuli  Martiales.  A  crude  iron  tar- 
trate in  the  form  of  balls  or  marbles, 

Glonoin.     Nitroglycerin.     Trinitrin. 

Glusidum.  The  official  name  for  sac- 
charin in  the  Brit.  Ph. 

Gluten.     Glue. 

Glycere  (Glycerat)  (French).  Soft  or 
solid  glycerin  preparations. 

Glycerinum  Pepticum.  One  of  Fair- 
child's  pepsin  preparations. 

Glycerols  (French).  Liquid  glycerin 
preparations. 

Glyceryl  Borate.     Boroglyceride. 

Glyconin.  A  mixture  of  yolk  of  egg 
and  glycerin. 

Glycozone.  Probably  a  solution  of  hy- 
drogen peroxide  in  glycerin.  (Mar- 
chand,  New  York.) 

Gommeline.     Crude  dextrin. 

Grains  d'Avignon.  French  berries 
(lihamnus  infectorius). 

Graphite.     Black  lead. 

Green  Vitriol.     Ferrous  sulphate. 

Guaiacolsalol.  Guaiacol  salicylate.  (In- 
testinal antiseptic.) 

Gum  Dragon.     Tragacanth. 

Gummi  Elasticum.      India  rubber. 

Guttae  (Gutti).    Gamboge. 

Rubrum  Gambiense.     Kino. 

Scorpionis.    1  . ,  ,  • 

_,     j   .  V  Cum  arable. 

Thebaicum.  | 

Gunjah.     Cannabis  Indica. 

Gypsum.     Blaster  of  Paris. 

H. 

Haematites.     Bloodstone, 

Haematogen.     Iron  albuminate,  as  found 

in  eggs. 
Haemogallol.     Produced   by   the    action 

of  pyrogallol  upon  the  coloring  matter 

of  blood.      Reduction  product  of  ha'in- 
atin.     Blood-producer. 
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Haemol.    Produced  by  the  action  of  zinc- 
dust  upon  the  coloring  matter  of  the 
blood.     Blood-producer. 
Hamburg  Drops.     A  kind  of  "Swedish 
Bitters." 
Tea.      Identical   with   St.    Germain 
tea,  differently  flavored. 
Hazeline.     Trade-mark  for  a  hamamelis 
preparation,  Burroughs,  Wellcome  &  Co. 
Hazeline  Snow.    Trade-mark  for  a  toilet 
preparation,   Burroughs,   Wellcome  & 
Co.,  London. 
Hemisine.     Trade-mark    for  an  active 
principle  of  suprarenal  gland  by  Burr- 
oughs, Wellcome  &  Co.,  London. 
Hepar.      Liver  (of  sulphur,   antimony, 
lime,  etc.). 
Antimonii.    An  impure  antimonium 

and  potassium  sulphide. 
Sulphuris.        Potassa      sulphurata. 
"  Liver  of  sulphur." 
Herba   Corta.      Specialty  of   Griswold, 

Hartford,  Conn. 
Hiera    Picra.       (Incorrectly,    but    com- 
monly,   called    Hicra   Picra.)      Pulvis 
aloes  et  canellaj. 
Hill's  Balsam  of  Honey.      A  tincture 

of  tolu,  honey,  etc. 
Hips.     The  fruit  of  dog-rose. 
Homberg's  Phosphorus.   Calcium  chlo- 
ride. 
Pyrophorus.      A  mixture  of  alum 
and  brown  sugar,  or  of  potassium 
sulphide,    alumina,   and  charcoal. 
Huxham's    Tincture    of    Bark.      Com- 
pound tincture  of  cinchona. 
Hydracetine.         Acetophenylhydrazine. 

Pyrodine.     Acetylphenylhydrazine. 
Hydrargyri  Oxymurias.    Corrosive  chlo- 
ride of  mercury. 
Hydrargyrus  Muriatus.    Corrosive  chlo- 
ride of  mercury. 
Hydrastis,  Colorless.     Solution  of  hy- 
drastine  in  glycerin  and  water.    (Keith 
&  Co.) 
Hydrochrite.     Barley  water. 
Hydrolat  (French).     A  distilled  water. 
Hydrole    (French).     An    aqueous    solu- 
tion. 
Hydroleine.    A  kind  of  pancreatic  emul- 
sion of  cod-liver  oil.    (Crittenden,  New 
York.) 
Hydronaphtol.     Antiseptic.     Said  to  be 
different   from    betanaphtol.       (Rigney 
&  Wolff,  New  York.) 
Hydropege.     Spring  or  hydrant  water. 
Hydrophilous  (Hygrophilous)   Cotton. 
Absorbent  cotton. 

Hygrine.      One  of  tin1  alkaloids  of  coca. 
Hypnal.       ( 'hloral-antipyrin.       Trichlo- 

raldehydphenyldimethylpyrazolone. 

(Hypnotic.) 

Hypnone.     Acetophenone.    (Hypnotic.) 
Hypoderms.    Tablet!  for  hypodermic  in- 
jections.    (Allen  &  llanhury,  London.) 


I. 

Ichthyocolla.     Isinglass. 

Ichthyol.     Ammonium  ichthyol-sulpho- 

nate  from  a  peculiar  bituminous  shale. 
Indian  Pink.     Spigelia  marilandica. 

Tobacco.     Lobelia  inflata. 
Indicum.     Indigo. 
Inflammable  Air.     Hydrogen. 
Ingluvin.    Pepsin  obtained  from  the  crop 

of  chicken. 
Injection  Brou.     A  French  specialty  for 

gonorrhoea. 
Iodol.      Pyrrol   tetraiodide.      Tetraiodo- 

pyrrole.     (Antiseptic,  alterative.) 
Iodophenine.     Combination  of  phenace- 

tin  with  iodine.     (Antiseptic.) 
Iodophenochloral.     Mixture  of  tincture 

of  iodine,  carbolic   acid,    and   chloral 

hydrate. 
Iodopyrine.      Iodoantipyrine.      Antipy- 

rine  monoiodide. 
Iron,   Alcoholized.       Finely    powdered 
iron.     It  is  not  the  same  as  iron 
by  hydrogen, 
by  Hydrogen.     Reduced  iron. 
Nitrogenized.      Syrup  of  iron   and 
sodium  albuminates. 
Issue    Peas.     Small    orange    berries,   or 

round  pills  turned  from  orris  root. 
Izal.     By-product  obtained  in   coke-for- 
mation.    "  Thornclifl'e  disinfectant." 


Japan  Earth.     Catechu. 

Jap-Menthol.     Menthol  from  Japanese 

oil  of  peppermint. 
Jesuits'  Bark.     Cinchona. 

Drops.      Contain    guaiacum,    sarsa- 
parilla,  and  Peruvian  balsam. 
Jews'  Pitch.     Asphaltum. 
Judas's   Ear.      A  fungus  of  elder-tree. 

(Exidia.) 
Jupiter.     An  ancient  name  for  tin. 
Jusculum.     Broth  (of  beef,  veal,  turtle, 

etc.). 

K. 

K.     See  also  C. 

Kairine.      Oxychinolinethyl   hydrochlo- 
rate.     (Antipyretic.) 

"  A."  ( >\yi|uinolinethylhydride. 

(Antipyretic.) 
Kali  Aeratum.     Potassium  carbonate. 
Kalicum  Hydras.     Fused  potassa. 
Kalium,  Kali.     Potassium,  potassa. 

Kaolin.      China   clay.     A   hydrated  sili- 

cate  of  alumina. 
Kefir.     A  kind  of  knmyss. 
Kelene.     Chelen.      Ethyl  chloride. 
Kepler.     Trade-mark  applied  to  malt  and 

other  preparations,    Burroughs,    Well- 
come A.  ( Jo.,  London. 
King's    Yellow.       Yellow    arsenic    sul- 
phide. 
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Kochine.     Tuberculin. 

Kodozonol  Ozonized  cod-liver  oil. 
(Ozone  Co.,  New  York.) 

Kreozonol.  Ozonized  oil  of  tar.  (Ozone 
Co.,  New  York.) 

Kresin.  A  solution  of  cresol  in  a  solu- 
tion of  sodium  cresoxyl-acetate.  (A  25- 
per-cent.  solution.) 

Kresylol.     See  Cresylol. 

Kumysgen.  Kumyas  in  a  dry  form. 
(Reed  &  Carnrick,  New  York.) 


Lac  Magnesiae.     Milk  of  magnesia. 

Virginis.     See  Virgin's  Milk. 
Lacca  Ccerulea.     Litmus. 

Musica  (Lakmus).     Litmus. 
Lactin.     Sugar  of  milk. 
Lacto   Preparata.      A  kind  of  malted 
milk  with  cereals,  etc.     (Reed  &  Carn- 
rick, New  York.) 
Lakmoid.     Substitute  for  litmus  ;  a  coal- 
tar  color. 
Lamium  Album.     Blind  nettle. 
Lamotte's  Drops.     Ethereal  tincture  of 

ferric  chloride. 
Lanadeps.     A  purified  lanolin.     (Lloyd 

&  Co.,  Leicester,  England.) 
Lanain.     Adeps  lanae.     Lanolin. 
Lana  Philosophica.     Zinc  oxide. 
Lanesin.     Similar  to  lanolin. 
Lanolin.      Purified  wool  fat  emulsified 

with  water.     Adeps  lanae.     Lanain. 
Lapides  Cancrorum.     Eyestones. 
Lapilli  Cancrorum.     Crab's  eyes,  crab- 
stones  ;     concretions     found      in     the 
stomach  of  the  European  crawfish. 
Lapis  Baptista.     Ancient  name  for  tal- 
cum. 
Calaminaris.     Impure   zinc   carbo- 
nate. 
Causticus.     Potassa.      fin  sticks.) 
Cceruleus.     Copper  sulphate. 
Divinus.     Copper  aluminate. 
Haematites.     Bloodstone. 
Infernalis.     Lunar  caustic.     (Fused 

silver  nitrate.) 
Lazuli.     Ultramarine. 
Ophthalmicus.     Eyestones. 
Smiridis.     Emery. 
Latrol.     A  substitute  for  iodoform.     By 
the  action  of  iodine  upon  one  of  the 
anilines.     (Clinton  Pharm.  Co.) 
Ledoyen's  Disinfecting  Liquid.     Solu- 
tion of  nit  rati'  of  lead. 
Lenitive     Electuary.         Confection    of 

senna. 
Leuccenus.     White  wine. 
Leucogene.     Sodium  bisulphite. 
Levant  Nut.      Cocculus  Indicus.     (Fish 

berries.) 
Lichen  Islandicus.     Iceland  moss. 
Life-Everlasting.       Gnaplmliuni    poly- 
cephalum. 


Lignia  Nitrica.     Gun-cotton. 
Lignum    Sanctum.      Guaiacurn   wood 
(Lignum  vita?.) 
Vitae.     Guaiacurn  wood. 
Limatura  Ferri.     Iron  filings. 
Linonine.     Compound  emulsion  of  lin- 
seed   oil.       (Danbury    Pharm.    Ass., 
Conn.) 
Limine.         Absorbent    cotton    in    thin 
sheets.      (Johnson    &   Johnson,   New 
York. 
Lipanin.     An  olive  oil  containing  6  per 

cent,  of  free  oleic  acid.     (Alterative.) 
Liquor  Anodynus  (Hoffmanni).     Hoff- 
mann's anodyne. 
Cornu  Cervi  (Liquor  C.C.).     Solu- 
tion of  ammonium  carbonate,  con- 
taining empyreumatic  oil. 
Cornu  Cervi  Succinatus  ( Liquor  C. 
C.  Succinatus).     Solution  of  am- 
monium succinate. 
Ferri  Oxychlorati.     Dialyzed  iron. 
Fumans   Boylii.      Ammonium  hy- 

drosulphide. 
Salicylicus,  Sellers's.    Contains  so- 
dium and  quinine  salicylates  and 
salicin. 
Seriparus.     Liquid  rennet. 
Stypticus  Loofii.    Solution  of  ferric 

chloride. 

Tongae  Salicylatus.    SeeTongaline. 

Listerine.     Antiseptic.     Contains  borax, 

thymol,  eucalyptol,  oils  of  wintergreen, 

peppermint,  etc. 

Lithiated  Hydrangea.    Kidney  remedy. 

Contains  hydrangea  and  lithium  benzo- 

salicylate.     (Lambert  Co.,  St.  Louis.) 

Lithines.    Lithia  water  tablets.    (Metcalf 

&  Co.,  Boston. ) 
London  Paste.     Soda  with  lime. 
Looch  Album.    An  emulsion  of  almonds 

and  oil  of  almonds. 
Loofah.       "Vegetable     sponge;"     the 

skeleton  of  a  gourd. 
Losophan.    Trnodometacrosol.   Triiodo* 
lnetacresylic  acid.    (Antiseptic  dermic.) 
Love-Apple.     Tomato. 
Luna.     Silver. 

Lysol.      Mixture  of  cresols  with  soap. 
(Antiseptic.) 

M. 

Magisterium  Bismuthi.     Bismuth  sub- 
nitrate. 
Coccionellae.     Carmine. 
Sulphuris.    Washed  sulphur. 
Magnesia  Alba.     Magnesium  carbonate. 

Nigra.     Black  manganese  oxide. 
Mala.    Poma  (apple). 
Mallein.     A  product  of  the  "  epizootic'' 
bacilli,     prepared     by     Adamkiewics. 
Alexins    of    glanders,    according     to 
Adamkiewics. 
Marcasita.     Metallic  bismuth. 
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Marine  Acid.     Hydrochloric  acid. 
Salt.    Sodium  chloride. 

Mars,  or  Martis.  Iron  (Tinctura  Martis 
is  tincture  of  iron). 

Massicot.     Lead  protoxide. 

Mater  Metallorum.     Mercury. 

Matta.  The  cortical  portion  from  a  va- 
riety of  millet-seed,  used  for  adulter- 
ating pepper. 

Maw-Seed.     Poppy-seed. 

Meadow  Saffron.     Colchicum. 

Meconium.     The  juice  of  the  poppy. 

Medulla  Bovis.     Ox-marrow. 
Lactis.     Butter. 
Sassafras.     Sassafras  pith. 

Mel  /Egyptiacum.    Liniment  of  copper. 

Melanosmegma.     Soft  (green)  soap. 

Meleguette  Pepper.  Grains  of  Para- 
dise. 

Mellite  (French).     A  honey. 

Mephite  of  Soda.  Impure  sodium  car- 
bonate. 

Mercure  Precipite  Blanc  (French). 
AVhite  precipitate. 

Mercurius  Dulcis.     Calomel. 

Praecipitatus  Albus.     A  name  for 
calomel. 

>  Antimony  oxide. 


Mercury   amidopro- 
Soluble.        Black 


Vitae.     j 
Mercury   Alanin. 
pionate. 
Hahnemann's 
mercury  oxide. 
Methacetine.    Paraacetanisidine.    Para- 
oxymethylacetanilid.       Acetylmethyl- 
paramidophenol.     (Antipyretic.) 
Methanilid.     Exalgin. 
Metheglin.     Honey  wine.     Mead. 
Methonal.     Dimethylsulphonedimethyl- 

methane. 
Methozin.     Antipyrln. 
Methylal.      Methylenedimethylic  ether. 

(Anaesthetic.) 
Metol.     Salt  of  monomethylparaamido- 

metacreao]  (for  photographic  uses). 
Metopium.     Expressed  oil  of  almonds. 
Metozin.     Antipyrin. 
Metrenchyta.    Vaginal  injection;  some- 
times a  vaginal  syringe. 
Mica  Panis.     Bread  crumb. 
Microcidin.     Sodium  betanaphtol.     So- 
dium   hetanaphtolate   (75    per  cent.). 
(Antiseptic.) 
Microcosmic  Salt.    A  mixture  of  sodium 

and  ammonium  phosphates. 
Mikozone.     Hypnotic  and  sedative.     (A 

variety  <>•'  chlorodyne). 
Milk  of  Sulphur.    Precipitated  sulphur. 
(Strictly  only  that  precipitated  by 
sulphuric  acid. ) 
Virgin's.  Rose-  water  rendered  milky 
by  the  addition  of  tincture  of  ben- 
coin. 
Mineral  Gum.    Soluble  glass  ;  sodium  or 
potassium  silicate. 


Minium.     Red  lead. 

Graecorum,    Minium  Purum.     Red 
mercuric  sulphide. 
Miraculum    Chemicum.        Magnesium 

carbonate. 
Mithridate.     See  Confectio  Damocratis. 
Mistura    Acaciae.       Mucilage    of    gum 
arabic  of  variable  strength. 
Oleoso-Balsamica.      An   alcoholic 
solution    of   Peru   balsam,   oil   of 
amber,  and  sundry  volatile  oils. 
Mixtura  Alba.     Compound  chalk  mixt- 
ure. 
Salina.   Potio  Riveri.    (Effervescent 

mixture  of  potassium  citrate.) 
Solvens.      Solution    of   ammonium 

chloride  with  liquorice. 
Solvens  Stibiata.     Solution  of  am- 
monium   chloride    with    liquorice 
and  tartar  emetic. 
Mixture,    Antidysenteric.      Acid    cam- 
phor mixture. 
Dysmenorrhcea.       Guaiac  mixture 

with  corrosive  sublimate. 
French.        Carbolized    solution    of 

iodine. 
Gadberry's.     Acid  mixture  of  qui- 
nine and  iron. 
Griffith's.      Compound  mixture  of 

iron. 
Hope's.     Acid  camphor  mixture. 
Mollin.     Ointment  basis,  consisting  of  a 
glycerin  soap  containing  an  excess  of 
fat  or  oil. 
Mollisin.     Ointment  basis  of  4  parts  of 
paraffin  oil  and  1  part  of  yellow  wax. 
Molybdos.     Lead. 

Morrhuol.      Alcoholic   extract   of   cod- 
liver  oil. 
Mosaic  Gold.     Tin  bisulphide. 
Mosquera  Preparations.    Contain  meat 
digested  by  pine-apple  juice.     (Parke, 
Davis  &  Co.,  Detroit,  Mich.) 
Mountain  Fat.     Paraffin. 
Muride. 
Murina. 

Muscus.     Moss.     (Iceland,  Irish,  etc.) 
Myrrholin.     Solution  of  myrrh  in  castor 
oil,  equal  parts.     (Alterative.) 

N. 

Naphae    Flores   (Aqua).     Orange   flow 

crs  ( water,  etc.). 
Naphtha.    Prescribed  by  English  physi- 
cians,  means  pyroxylio  and  pyro- 

acetic    spirits.       In    German    pre- 
scriptions   it    means    ether;    often 

written  naphtha  vitrioli. 
Vitrioli.     Ether. 
Naphthalol.     Betol. 
Naphthopyrin.      Combination   of  beta- 

naphtol  with  antipyrin. 
Naphthosalol.     Betol. 
Naphthyl.     Naphtol. 


\  Bromine. 
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Natrium,  Natron.     Sodium,  soda. 

Natro-Kali  Tartaricum.     Rochelle  salt. 

Neapolitan  Ointment.     Mercurial  oint- 
ment. 

Neogale.     Fresh  milk. 

Nepenthe.       A    preparation    of    opium. 
(Ferris  &  Co.,  Bristol,  England.) 

Nico.     Nickel  carbonmonoxide. 

Nigramentum.     Black  ink. 

Nihil  Album.     Crude  zinc  oxide. 
Griseum.     Zinc  oxide. 

Nikalgin.     An  anesthetic  and  antiseptic 
for  wounds. 

Nitratine.     Sodium  nitrate. 

Nitre,  Rough.     Magnesium  chloride. 

Nitrobenzin.  1   Artificial    oil     of     bitter 

Nitrobenzol.  )       almonds. 

Nitrum  Flammans.   Ammonium  nitrate. 
Saturninum.     Lead  nitrate. 

Nix  Zinci.     Zinc  oxide. 

Norwood's     Tincture.      A    tincture    of 
Veratrum  viride,  U.  S.  P.  1890 strength. 

Number  Six.     Tincture  of  capsicum  and 
myrrh.      (Hot  drops.) 

Nux  Aromatica.     Nutmeg. 
Metella.  Nux  vomica. 
Moschata.     Nutmeg. 


CEnanthic  Ether.     Artificial  oil  of  cog- 
nac. 
CEsipus.     Suint.     Impure  wool  fat. 
Oil,    "American."       Scandinavian    for 
castor  oil. 

of  Bay.  Oil  of  laurel  berries.  (Gen- 
erally is  understood  to  mean  oil  of 
bay  rum.) 

of  Ben  (or  Behen).  Comes  from  a 
Moringa,  and  is  not  the  same  as 
nil  of  benne,  which  comes  from  a 
Sesamum. 

of  Cassia,  Artificial.  Cinnamic  alde- 
hyde i.-,  sometimes  sold  under  this 
title. 

Colza.     Oil  of  rapeseed. 

Dagget.  Empyreumatic  oil  of  birch. 
(Oil  of  Russia  leather.) 

Dippel's.  Rectified  oil  of  harts- 
horn. 

of  Eggs.  By  expression  from  hard- 
boiled  yolks. 

Leaurelle.  A  preparation  for  the 
complexion.      (Proprietary.) 

Lucca.     A  brand  of  good  olive  oil. 

of  Niobe.     Methyl  benzoate. 

St.  Jacob's.  A  liniment.  (Spe- 
cialty of  Yogeier,  Baltimore.) 

Seneka.    Crude  petroleum. 

of  Smoke.     Creosote. 

Swallow.  Infused  oil  of  elder  flow- 
er-. 

of  Tartar.  Solution  of  potassium 
carbonate. 

of  Vitriol.     Sulphuric  acid. 


Ointment,  Black  Basilicon.     Basilicon 
ointment  with  pitch. 

Maury's.  A  compound  rhubarb 
ointment. 

Volatile.      Volatile  liniment. 
Oleite.    Sodium  sulphoricinoleate. 
Oleosa.     A  special   brand  of  eucalyptus 

oil.     (Drysdale  &  Co.,  London.) 
Oleum   Animale    Fcetidum.     Crude  oil 
of  hartshorn. 

Anthos.    Oil  of  rosemary. 

Betulinum.  Empyreumatic  oil  of 
birch.     (Oil  of  Russia  leather.) 

Bubulum.      Neat-foot  oil. 

Cadinum.  Empyreumatic  oil  of 
juniper. 

Camphoratum.  Liniment  of  cam- 
phor. 

Castoris.  Castor  oil.  (Has  nothing 
to  do  with  castoreum.) 

Cedrae  (de  Cedro).     Oil  of  lemon. 

Chaberti.     Rectified  animal  oil. 

Chamomillae  Citratum.  Oil  of 
lemon,  distilled  over  German 
chamomile. 

Cocois.     Oil  of  cocoanut. 

Coctum.  Fixed  oil  (olive  oiH  in- 
fused with  the  respective  herb, 
etc. 

Cornu  Cervi  (Fcetidum).  Crude 
animal  oil. 

Fermentationis.     Fusel  oil. 

Juniperi  Oxycedri  (Empyreumati- 
cum).     Oil  of  cade. 

Laurinum.  Expressed  oil  of  laurel 
berries. 

Lumbricorum.  Infused  oil  of  earth- 
worms. 

Napi.     Rapeseed  oil. 

Nucis  Moschatae.  Besides  the  two 
kinds  of  oils  (volatile  and  fixed)  see 
also  Balsam  Nucistae. 

Nucistae.  Expressed  or  volatile  oils 
of  numeg. 

Palmae  Christi.     Castor  oil. 

Petrae.     Crude  petroleum.     (Seneka 

oil.) 

Philosophorum.  Olive  oil  distilled 
over  hot  bricks. 

Portugallicum.    Oil  of  bergamot 

Rusci.  Empyreumatic  oil  ^<(  birch. 
(Oil  of  Russia  leather.) 

Tartari  per  Deliquium.  Concen- 
trated solution  of  potassium  car- 
bonate. 

Templinum.  Oil  of  pine  cones  and 
small  branches  of  Ennua  pumilio. 

Onguent  (French).  Ointment  which 
contains  resin. 

Opodeldoc,  Steers's.     Solid  opodeldoc. 

Orellana.     Arnotta. 

Orexin.  Phenyldihydrochinaaoline  hy- 
drochloride. PhenyldihydroquinaaO" 
line.     (Appetiser.) 

Orleana.     Ainnotta. 
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Orthine.  Orthohydrazineparaoxybenzoic 
acid.     (Antiseptic,  antipyretic  ) 

Oryza.     Rice. 

Os  Sepiae.     Cuttlefish  bone. 

Oxalium.     Potassium  binoxalate. 

Oxychinaseptol.  Orthophenolsulpho- 
nate  of  oxychinoline. 

Oxy-di-methyl-chinizin.     Antipyrin. 

Oxygen  Powder.  Sodium  peroxide  con- 
taining 20  per  cent,  active  oxygen. 
(Bleacher.) 

Oxymel.     Honey  boiled  with  vinegar, 
^ruginis.     Honey  with  copper  ace- 
tate. 

Oxymellite  (French).  Honey  with  vin- 
egar. 

Ozokerite.  Earth-wax  ;  an  impure  par- 
affin. 

P. 

Palacetyrus.     Old  cheese. 

Palatinoid.  Gelatin  capsule  with  dry 
powder. 

Panacea  Mercurialis.     Calomel. 

Panchymagogum  Minerale  (P.  Quer- 
citani).     Calomel. 

Pancro-Bilin.  Ox-gall  and  pancreatin 
(Reed  &  Carnrick,  New  York.) 

Pan-Peptic  Preparations.  Specialty  of 
Sharp  &  Dohme,  Baltimore. 

Papine.  A  preparation  of  opium.  (Bat- 
tle &  Co.,  St.  Louis.) 

Papoid.  Digestive  principle  of  the  fruit 
of  Carica  papaia. 

Paraffinum  Molle.     Petrolatum. 

Paroleine.  Trade-mark  for  a  prepara- 
tion of  tasteless  petroleum  oil,  Burr- 
oughs, Wellcome  &  Co.,  London. 

Passulae.     Raisins. 

Minores.    Corinthian  raisins.    (Gro- 
cers' "  currants.") 

Pasta  Cerata.  Ointment  basis,  consist- 
ing of  yellow  wax,  water,  and  potas- 
sium carbonate. 

Peacock's  Bromides.  Contains  potas- 
sium, sodium,  calcium,  ammonium, 
and  lithium  bromides.     (St.  Louis.) 

Pearl  White.     Bismuth  subnitrate. 

Pelletierine.  Alkaloid  of  pomegranate 
bark. 

Pental.  Trimethylethylene.  Betaiso- 
amylciir.     (A  nsesthetic.) 

Pepperette.  Olive  pits.  (For  adulter- 
ating pepper.) 

Pepsalia.  A  peptic  salt  (probably  pep- 
sin and  salt)  for  table  use.  (Stern, 
London. ) 

Perloids.  A  style  of  capsules.  (Pro- 
prietary. ) 

Persio.     Cudbear. 

Phenacetine.  Paraacetophenetidine. 
Phenin.  Oxyethylaoetanflid.  (Anti- 
pyretic, anodyne. ) 

Phenates.     Carbolates. 

Phenazone.     Antipyrin. 


Phenetidin.     Phenacetin. 

Phenetol.     Ethyl  phenate. 

Phenic  Acid.     Carbolic  acid. 

Phenin.  Paraacetophenetidine.  Phen- 
acetin. 

Phenocoll.  Amidoacetoparaphenetidine. 
Glycocoll-paraphenetidine.  (Antipy- 
retic. ) 

Phenofax.  Trade-mark  applied  to  an 
antiseptic  surgical  dressing,  Burroughs, 
Wellcome  &  Co.,  London. 

Phenolin.     Mixture  of  soap  with  cresols. 

Phenolphthalein.  A  coal-tar  color.  In- 
dicator in  analysis. 

Phenolsulphonate.     Sulphocarbolate. 

Phenopyrin.  Combination  of  carbolic 
acid  with  antipyrin. 

Phenosalyl.  Mixture  of  carbolic  acid, 
salicylic  acid,  lactic  acid,  menthol,  and 
eucalyptus  oil.     (Antiseptic.) 

Phenyl.     Phenol. 

Phenylacetamide.    Acetanilid,  U.  S.  P. 

Phenyl-di-methyl-iso-pyrazolon.  An- 
tipyrin. 

Phenyl-di-methyl-pyrazolon.  Antipy 
rin. 

Phenylic  Acid.     Carbolic  acid. 

Phenylone.     Antipyrin. 

Phosphin.  A  coal-tar  color.  Chrysan- 
ilin  nitrate. 

Photoxylin.  Similar  to  gun-cotton,  but 
made  from  wood-pulp. 

Phyllis  Amara.     Bitter  almond  bran. 

Physostigmine.     Eserine. 

Phytoline.  Antifat.  From  poke  ber- 
ries by  a  peculiar  process.  (Walker 
Pharm.  Co.,  St.  Louis.) 

Pichi.     Fabiana  imbricata. 

Picrol.  Diiodoresorcinmonosulphonic 
acid. 

Picropyrin.  Combination  of  picric  acid 
with  antipyrin. 

Pills,  Eternal.  Pills  of  metallic  anti- 
mony, about  15  grains  each,  which, 
after  use,  were  recovered  from  the 
stools  and  washed. 
Lapactic.  Sharp  &  Dohme's  spe- 
cialty. (Baltimore.  ) 
Perpetual.     See  Pills,  Eternal. 

Pinguedo.     Lard. 

Pinguoleum.     Fixed  oil. 

Pink    Powders.      Contain  calomel   and 
sugar,    colored   with    a   little  car- 
mine. 
Saucer.     The  coloring  matter  is  de- 
rived from  satllower. 

Pinus  Canadensis,  Kennedy's.  Dark  : 
Compound  fluid  extract  of  PinUfl  cana- 
densis. White  :  compound  solution  of 
zinc  sulphate. 

Piperazidin.      Piperazin. 

Piperazin.  Diethylendiamine.  Ethyl- 
enimine.     (  Uric  acid  solvent.) 

Pip-Menthol.  Menthol  from  American 
and  European  oil  of  peppermint. 
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Pisselaeum  Indicum.     Petroleum. 
Plasma.     Glycerite  of  starch. 
Plasment.     Basis  for  urethral  injections. 
A  slimy  solution  of  Irish  and  Iceland 
moss  with  admixture  of  glycerin  and 
benzoin. 
Plaster,  Diachylon.     Lead  plaster. 

Nuremberg.  Brown  plaster.  Mother 
plaster. 
Piatt's  Chlorides.    Contains  aluminum, 

sodium,  zinc,  and  calcium  chlorides. 
Plumbago.     Black  lead.     Also  a  genus 

of  herbs. 
Plumbum  Album.     Tin. 

Scytodepsicum.      Moist   lead   tan- 
nate. 
Plutonium.     Barium. 
Poivrette.      Olive    pits ;    adulterant  of 

pepper. 
Polysolve.     Alkaline  salts  of  sulpholeic 

acid. 
Poma  Aurantii  (-iorum).    Orange  buds. 
Pommade    (French).     Ointment   which 

does  not  contain  resin. 
Pompholix.     Zinc  oxide. 
Pond's    Extract.      A    private   make   of 
"distilled     extract     of     witch-hazel" 
(hamamelis). 
Potash  for  Gargling.     Potassium  chlo- 
rate. 
Potassium   Chromate   (neutral).     Yel- 
low potassium  chromate. 
Hydriodate.         Potassium     iodide. 
(Kalium    hydro-iodicum   of   Ger- 
man prescriptions.) 
Rhodanate.      Potassium   sulphocy- 
anide  (-cyanate). 
Pot-Pourri.    Fumigating  species,  chiefly 
flowers,  generally  preserved  with  salt. 
Powder,  Digestive.     Compound  powder 
of  pepsin. 
ofAlgaroth.     Antimony  oxide. 
Precipite    Blanc    (French)!      This,    in 
French  prescriptions,  for  internal  use, 
is    calomel  (by  the  wet  process),  and 
for   external    use    it  generally   means 
white  precipitate. 
Primuline.      Sodium    thioparatoluidine- 

sulphonate. 
Prussian  Blue.     Iron  ferrocyanide. 
Pulvis  ^Erophorus.     Effervescing  pow- 
der.    (Soda,  Seidlitz.) 
Diatragacanthse.     Starch,  liquorice 

root,  gum  arabic,  and  sugar. 
Digestivus.        Rhubarb,    saltpetre, 

and  cream  of  tartar. 
Gummosus.     See  Pulvis  Diatraga- 

canthtB. 
Infantum.    When  for  internal  use: 
magnesia  and  rhubarb,  with  oil  of 
fennel.     When  for  external  use: 
baby  dusting-powder. 
Jacobi.     Antimonial  powder. 
Puerorum.      See    Pulvis    Infantum 

(internal  use). 
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Pumiline.  A  distillate  from  Pinus  pu- 
milio,  in  a  variety  of  forms.  (Stern, 
London.) 

Punicine.  Pelletierine  ;  alkaloid  of 
pomegranate  bark. 

Purple  of  Cassius.    Gold  precipitated 

from  solution  \,y  tin  chloride. 

Putty  Powder.  Polishing  substance. 
Tin  oxide. 

Putz  Pomade.  A  polishing  ointment 
containing  ferric  oxide,  and  probably 
pumice-stone. 

Pyoktanin,  Blue.     Methylviolet. 
Yellow.     Auramine. 

Pyracine.     Antipyrin. 

Pyrazolone.     Antipyrin. 

Pyretin.  A  new  antipyretic  of,  as  yet, 
unknown  composition. 

Pyrodine.  Acetophenylhydrazine.  Hy- 
dracetin.     Acetylphenylhydrazine. 

Pyrcenus.     Alcohol. 

Pyrogallopyrin.  Combination  of  pyro- 
gallol  with  antipyrin. 

Pyrolignine.  A  "ligneous"  (sic)  prod- 
uct from  wood  tar.  (Borst,  Montreal, 
Canada).     (Antipyretic.) 

Pyrophorus.  A  mixture  of  certain  sub- 
stances which  ignite  spontaneously 
when  exposed  to  the  air. 

Pyroxylin.     Gun-cotton. 

Pyrozole.  One  of  the  coal-tar  chemi- 
cals. (Pyrozole  Chem.  Co.,  St.  Louis.) 
(Antipyretic.) 

Pyrozone.  Hydrogen  peroxide  rendered 
permanent  in  ether.  (Specialty,  Mc- 
Kesson &  Robbins,  New  York. ) 


Quaker  Button.     Nux  vomica. 

Quaker's  Black  Drop.  Vinegar  of 
opium. 

Quassation.  In  pharmacy,  the  act  of 
reducing  roots  and  tough  barks  to  mor- 
sels. 

Quevenne's  Iron.  Iron  reduced  by  hy- 
drogen. 

Quickine.  A  solution  of  1  part  of  car- 
bolic acid  and  0.02  part  of  mercuric 
chloride  in  100  parts  of  dilute  alcohol. 

Quickwater.  Solution  of  mercuric  ni- 
trate 

Quinine,  Amorphous.  The  ether  solu- 
ble part  of  quinoidine. 

Quinole.  Hydroquinone  (for  photo- 
graphic purposes). 


Radical  Vinegar.     Glacial  antic  add. 
Raisins,     Corinthian.        (Jrocers'     cur- 
rants. 
Ramenti  Ferri.     Iron  filings. 
Realgar.     Red  arsenic  sulphide. 
Reddle.     Red  chalk. 
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Regulus  (Antimonii,  etc.).  The  pure 
metals,  when  separated  by  fusion. 

Resina  Elastica.     India  rubber. 

Empyreumatica  Liquida.     Tar. 
Empyreumatica  Solida.     Pitch. 
Flava.     Rosin.     (Colophony.) 
Pini.     Turpentine  (solid,  hard). 

Resopyrin.  Compound  of  resorcin  and 
antipvrin. 

Resorcinol,  Resorcin.  This  name  has 
also  been  given  to  the  fused  product  of 
resorcin  and  iodoform.     (Bielaiew.) 

Resorcinopyrin.  Combination  of  resor- 
cin and  antipyrin. 

Retinol.  Rosin  oil.  Rosinol.  Resinol. 
(Antiseptic,  astringent.) 

"  Rex."      Extract   of  beef  of   Cudahy, 
Omaha,  Neb. 
Metallorum.     Gold. 

"  Rham.  Cat."  Abbreviation  of  Rham- 
tius  catharticus.     (Buckthorn  berries.) 

Rixoline.     Artificial  oil  of  turpentine. 

Rizine.  Rice,  partially  acted  upon  by 
superheated  steam. 

Rob  (Roob).  Inspissated  juice  (of  elder- 
berries, carrot,  juniper  berries,  etc.). 

Rodinal.  Paraamidophenol.  (For  pho- 
tographic purposes.)  Solution  of  pa- 
raamidophenol hydrochlorate,  sodium 
sulphite,  and  potassa  in  water. 

Rose  Pink.  Whiting  colored  with  de- 
coction of  Brazil  wood  and  pearl  ash. 

Rosinol.     Rosin  oil. 

Rotterin.  Antiseptic  solution,  contain- 
ing zinc  chloride  and  sulphocarbolate, 
salicylic  acid,  boric  acid,  citric  acid, 
thymol,  and  sodium  chloride.  Also  in 
pastilles. 

Rotulae.     Lozenges. 

Rouge.     Red  ferric  oxide. 

Card.       Sodium    carthamate,    from 
safflower. 

Rubigo  Ferri.     Iron-rust. 

Rubramentum.     Red  ink 

Ruddle.     A  kind  of  red  chalk. 

Rufus's  Pills.    Pills  of  aloes  and  myrrh. 

Rusot.     Extract  of  Berberis  lycium. 
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Sacchari  Kcex.     Molasses. 

Saccharole  (French).  Any  moist  liquid 
preparation  (except  syrup)  which  con- 
tains lUgat  in  large  proportions. 

Saccharum  Acernum.l  ,,      . 

Canadense.  j -Maple  sugar. 

Candum      (Candisatum).      Rock 

candy. 
Saturni.     Sugar  of  lead. 
Saccharide  (French).     Dry   saccharoll; 

medicated  sugars. 
Saffranin.     A  coal-tar  color. 
Saffron,  American.     Satllower. 


Safrol.    A  synthetic  oil  of  sassafras;  now 
mostly  obtained  from  oil  of  camphor, 
CioH10Oa.     Specific    gravity   1.098  to 
1.100.     U.  S.  P.  VIII. 
Saim.     Adeps. 

Sal  Absinthii.     Potassium  carbonate. 
Acetosellae.       Potassium      oxalate. 
(Generally  oxalic  acid  is  expected.) 
.ffDratus.     Potassium  carbonate. 
Alembroth.      A   mixture   of   mer- 
curic and  ammonium  chlorides. 
Amarum.     Magnesium  sulphate. 
Ammoniacum  Martiale.     Iron  ain- 

monio-chloride. 
Ammoniacum  Secretum  Glauberi. 

Ferrous  sulphate. 
Ammoniacum  Volatile.       Ammo- 
nium carbonate. 
Anglicum.     Magnesium  sulphate. 
Argenti.     Silver  nitrate. 
Armeniacum.       Ammonium    chlo- 
ride. 
Artis.     A  mixture  of  mercuric  and 
ammonium  chlorides. 

Benjamin.  )  D  ., 

■c  ■         }  Benzoic  acid. 

Benzoin,     j 

Catharticus  Amarus.  Magnesium 
sulphate. 

Catharticus  Anglicanus.  Magne- 
sium sulphate. 

Catharticus  Glauberi.  Sodium  sul- 
phate. 

Chalybis.     Iron  sulphate. 

Cornu  Cervi.  Ammonium  subcar- 
bonate. 

de  Duobus.     Potassium  sulphate. 

Diureticus.     Potassium  acetate. 

Enixum.     Potassium  bisulphate. 

Essentiale  Tartari.     Tartaric  acid. 

Fossilis.     Sodium  chloride. 

Fuliginis.     Ammonium  carbonate. 

Gemmae.     Sodium  chloride. 

Lactis.     Milk  sugar. 

Marinum.     Sea  salt. 

Martis.     Ferrous  sulphate. 

Microcosmicum.     Salts  of  urine. 

Mirabile  Glauberi.  .Sodium  sul- 
phate. 

Mirabile  Perlatum.  Sodium  phos- 
phate. 

Nitrum.     Potassium  nitrate. 

Ossium.     Ammonium  carbonate. 

Panchrestum.     Potassium  tartrate. 

Petrae.     Potassium  nitrate. 

Polychrestum  Seignetti.  Sodium 
tartrate. 

Polychrestus.     Potassium  sulphate. 

Polychrestus  Glaseri.  Potassae  sul- 
phas cum  sulphure. 

Prunelle.     Potassium  nitrate. 

Rupellensis.     Rochelle  salt. 

Sapientiae.     Sal  alembroth. 

Saturnj.     Load  acetate. 

Scientiae.     Sal  aleinbroth. 

Sedativus  Hombergi.    Boracic  acid. 
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Sal  Sedlicensis.    Magnesium  sulphate. 
Sennerti.     Potassium  acetate. 
Seydschutzense.      Magnesium  sul- 
phate. 
Succini.     Succinic  acid. 
Tartari.     Potassium  carbonate. 
Tartari  Essentiale.     Tartaric  acid. 
Thermarum  (Carolinarum).   Carls- 
bad salt. 
Urinae.     Sodium  phosphate. 
Vegetabile.     Potassium  tartrate. 
Vitse.     Sal  alembroth. 
Vitrioli.     Zinc  sulphate. 
Vitrioli  Narcoticum.    Boracic  acid. 
Volatile.     Ammonium  carbonate. 
Volatile  Liquid.     Ammonia  water. 
Vomitorium    Vitrioli.        Zinc    sul- 
phate. 
Salacetol.    Salicylacetol.    (Antirheu- 
matic.) 
Salamander's    Blood.      Fuming   nitric 

acid. 
Salbromalide.     Antinervine. 
Salicyl-Bromanilide.     Antinervine. 
Salinaphtol.     Betol. 
Saliphene.     Salicylphenetidine. 
Salipyrin.     Antipyrin  salicylate. 
Salitonia.     A   saline   tonic.     (Phenique 

Chem.  Co.,  St.  Louis.) 
Salmiac.     Ammonium  chloride. 
Salol.     Phenyl   salicylate.    Phenol  sali- 
cylate.      Phenylic    ether   of   salicylic 
acid. 
Salophene.  Acetylparaamidosalol.   (An- 
tirheumatic.) 
Salt,  Fruit.     A  variety  of  Seidlitz  (or 
Seltzer)  aperient. 
Herapath's.     Quinine  iodosulphate. 
Microcosmic.     Sodium  and  ammo- 
nium phosphate. 
Seignette.     Rochelle  salt. 
Sore-Throat.     Sal  prunella?. 
of  Tartar.     Pure  potassium  carbon- 
ate, 
of  Tin.     Tin  chloride. 
Salve   Pencil.     Ointment  in  the  shape 

of  a  pencil  or  stick. 
Sandiver.     See  Glass  Gall. 
Sandyx.     Bed  lead  oxide. 
Sanmetto.     A  combination  of  santal  oil 
and  saw-palmetto.      For  bladder-com- 
plaints.    (Od.  Chem.  Co.,  New  York.) 
Santal    Midy.      Gonorrhoea  capsules  of 

Grimault  &  Co.,  in  Paris. 
Santoninoxim.     Derivative  of  santonin. 
Sapo   Medicatus.      A   good   quality  of 

neutral  white  Castile  soap. 
Sapocarbol.      Mixture   of    cresols   with 

soap.     (Antiseptic.) 
Saponiment.     A  kind  of  compound  soap 

liniment. 
Saprol.     Mixture   of  crudr   cresols  with 

hydrocarbons.     (Antiseptic ) 
Sarco- Peptones.     Specialty  of  Rudish. 
(Meat  peptone.) 


Saturatio.     Solution  of  sodium  citrate. 
Saturnus  (Saturni)       Lead. 
Schweinfurth's  Green.    Copper aieenito. 

Sea-Onion.     Squill. 

Sebum  iSevum).     Suet.     Tallow. 

Sedatine.  Antipyrin.  Also  applied  to 
paravalerylamidophonetol.  (A  new 
sedative.) 

Sedox.  A  new  dressing  for  wounds,  etc., 
similar  t<>  cotton. 

Seignette's  Salt.     Rochelle  salt. 

Semen  Contra.  Wormseed  from  Bar- 
bary. 

Semen     Cynae.       Santonica.       Levant 
wormseed. 
Sanitum.     The   seed   of    Artemisia 
santonica. 

Semencina.  Levant  wormseed.  (San- 
tonica.) 

Semina  Strychni.     Nux  vomica. 

Serosine.  Bromo-anilid.  (Antipyretic.) 
(Serosine  Chem.  Co.,  St.  Louis.) 

Serum  (Lactis.etc).  Whey  (milk,  etc.). 

Sideros.     Iron. 

Siliqua  Dulcis.     St.  John's  bread. 

Soloid.  Trade-mark  for  compressed  and 
other  chemicals  for  making  lotions,  etc. 
Burroughs,  "Wellcome  &  Co.,  London. 

Sol.     Gold. 

Solution,  Goadby's.  A  preserving  so- 
lution  for  animal  substances,  contain- 
ing salt,  corrosive  sublimate,  and  ar- 
senic. 

Solutol.  A  solution  of  sodium  cresolate 
in  excess  of  cresol.  Solution  of  cresols 
in  sodium  cresylate.     (Disinfectant.) 

Solved.  A  solution  of  cresolene  in  so- 
dium salicylate.  Solution  of  cresols  in 
sodium  cresotate.    (Surgical  antiseptic.) 

Solvin.     See  Polysolve. 

Somnal.  Solution  of  chloral  hydrate 
and  urethane  in  alcohol. 

Sozal.  Aluminum  salt  of  paraphenol- 
sulphonic  acid. 

Sozoiodol  (difficultly  soluble).  Potas- 
sium salt  of  diiodoparaphenol>nl- 
phonic  acid.* 
Mercury,  Zinc,  etc.  The  respec- 
tive salts  of  diiodoparaphenoUul- 
phonic  acid. 

Sozoiodol  (easily  soluble).  Sodium  salt 
of  diiodoparaphcnolsulphonio  arid. 

Spanish  White.     Bismuth  subnitrate. 

Sparadrap.    Spread  adhesive  plaster. 

Spathum  Fluoricum.     Fluor-spar. 

Species  Pectorales.  Pectoral  species. 
("Breast  tea.  ")  N.  F.  IV. 

Spelter.     Zinc. 

Speltrum.     Zinc. 

Sperma  Mercurii.     Mercury  acetate. 

Spermine.  An  aqueous  infusion  ob- 
tained from  the  prostate  gland  and 
testicles  of  animals.      (Nerve  tonic  ) 

Spina  Cervina  (Baccse,  etc.).  Buck- 
thorn berries,  etc. 
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Spirit  of  Nitre.     Crude  nitric  acid. 
Pyro-Acetic.     Acetone, 
of  Salt.     Crude  muriatic  acid, 
of  Turpentine.     Oil  of  turpentine. 
Spiritus.     See  also  Liquor. 

Inflammabilis.    Alcohol  (sometimes 

whiskey). 
Juniperi.     Generally  gin. 
Lethalis.     Carhonic  acid. 
Mindereri.     Solution  of  ammonium 

acetate. 
Muriatico-./Ethereus.       Spirit     of 
chloric  ether.      (Not  that  contain- 
ing chloroform.) 
Muriatico-^thereus       Martiatus. 

Tinctura  ferri  chloridi  aetherea. 
Nitri  Dulcis.     Sweet  spirit  of  nitre. 
Nitri  Duplex.    ~| 
Nitri  Fumans.  I  Nitric  acid. 
Nitri  Glauberi.  J 
Nitrico-iEthereus.     Sweet  spirit  of 

nitre. 
Odoratus.     Cologne. 
Pyroxylicus.     Methylic  alcohol. 
Sacchari.     Rum. 

Salis  Dulcis.    Spirit  of  chloric  ether. 
(Not  that  containing  chloroform.) 
Salis  Fumans.     Muriatic  acid. 
Sulphurico-iEthereus.       Spirit    of 

ether.      (Hoffmann's  drops.) 
Veneris.     Acetic  acid. 
Vitrioli.     Diluted  sulphuric  acid. 
Vitrioli    Dulcis.      Hoffmann's  ano- 
dyne. 
Spodium.  Crude  bone  charcoal.    (Ivory- 
black.) 
Spritz.     A  laboratory  wash-bottle. 
St.     Germain    Tea.       Contains    senna, 
manna,    elder-flowers,   and    fennel    or 
anise. 

Stannum  Cinereum.  1  „•         ,, 
_.      .   .  >  Bismuth. 

Glaciale.  J 

Indicum.     Zinc. 

Steapsin.  Emulsifying  ferment  of  the 
pancreatic  juice. 

Stearin.     Stearic  acid. 

Steel  Mixture.     Mistura  ferri  composite. 

Stibio-Kali  Tartaricum.    Tartar  emetic. 

Stibium.     Antimony. 

Stilus  (Stylus).  Ointment  in  the  shape 
of  pencil  or  stick. 

Stipites  Dulcamarae.     Dulcamara. 

Storax  Calamita.  Solid  storax.  (Gen- 
erally sawdust  "r  residua  "f  cinchona 
preparation!  mixed  with  liquid  storax.) 

Stoughton's  Elixir.  Compound  tincture 
of  gentian. 

Stypteria.     Alum. 

Styracoi.  Guaiacol  cinnamate.  Cinna- 
mylguaiacol.     |  A  atiseptic.) 

Styrone.      Ciimainvl  alcohol. 

Succata.     uOitron"  of  tin'  grocers. 
Succinum  |  Oleum,  etc. ).    Amher     (Oil, 

etc. ) 
Succolata.     Chocolate. 


Sucrate  (French).     A  saccharate. 
Sucrol.  Paraphenetolcarbamide.  (Sweet- 
ener.) 
Suffitus.     Fumigation. 
Sugar  Sand.     Crude  milk  sugar. 
Suint.    (Esipus.    Impure  wool  fat.    (An- 
tiseptic.) 
Sulphaminol.     Thio-oxydiphenylamine. 
Sulphas    Americanus  Australis.     Qui- 
nine sulphate. 
Sulphonal.       Diethylsulphonedimethyl- 

methane.     (Hypnotic.) 
Sulphur  Antimoniatum  Fuscum.    Pre- 
cipitated sulphuret  of  antimony. 
Auratum.     Golden  sulphur.       (An- 
timony sulphide.) 
Nigrum.     Impure  native  sulphur. 
Stibiatum      Rubrum      (Rubeum). 
Kermes    mineral,   antimony,    sul- 
phide and  oxide. 
Vivum.     Impure  native  sulphur. 
Sydenham's    Laudanum.        "Wine    of 

opium. 
Syrup,  Cuisinier.     Compound  syrup  of 
sarsaparilla. 
of  Figs.    A  kind  of  compound  syrup 
of  senna.     (California  Fig  Syrup 
Co.,  San  Francisco.) 
Syrupus  Communis.     Molasses. 

Diacodii.     Syrup  of  poppy-heads. 
Domesticus.     Syrup  of  buckthorn 

berries.     (Generally  molasses.) 
Empyreumaticus.     Molasses. 
Fuscus.     Molasses. 
Hollandicus.     Molasses. 


Tabloids.     Trade-mark  applied  to  com- 
pressed   and    other  goods,  etc.     Burr- 
oughs, Welcome  &  Co.,  London. 
Taffetas.     Plaster  spread  on  silk. 
Tartarus.      Crude   potassium   bitartrate 
(argols).        Then,    several    potas- 
sium salts. 
Boraxatus.     Potassium  and  sodium 

borotartrate. 
Natronatus.     Rochelle  salt. 
Tartarisatus.     Potassium  tartrate. 
Vitriolatus.     Potassium  sulphate. 
Terebinthina  Cocta.    Turpentine  (hard, 

Bolid). 
Terra  Cariosa.     Rotten-stone. 
Foliata.    Sulphur. 
Foliata  Mineralis.     Impure  sodium 

carbonate . 
Foliata  Tartari.    Potassium  acetate. 

Fullonica.  ),-,,,■  .1 

_    ..  }  Fuller  s  earth. 

Fullonum.  j 

Japonica.     Oatechu. 

Ponderosa.  Natural  barium  sul- 
phate. 

Sigillata  (Alba,  Rubra).  White 
and  red  bole. 
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Terraline.  A  preparation  from  petro- 
leum products,  for  internal  u.se.  (Ter- 
raline Co.,  Washington,  D.C.) 

Tetraiodpyrrol.     Iodol. 

Tetronal.  Diethylsulphonediethylme- 
thane.     (Hypnotic.) 

Thebaicum.     Containing  opium. 

Therapol.  Ozonized  vegetable  oils. 
(Ozone  Co.,  New  York.) 

Theriaca.     Molasses. 

Theriaca  Andromachi.  An  aromatic 
astringent  confection  containing  opium, 
which  originally  had  more  than  70  in- 
gredients. 

Thermine.  Tetrahydrobetanaphthyla- 
mine.  Tetrahydrobetanaphthohunine. 
(Heat  producer.) 

Thilanin.  Compound  of  sulphur  with 
lanolin.     (Dermic.) 

Thioform.  Basic  bismuth  dithiosalicy- 
Iate.     (Antiseptic.) 

Thiolin.  Salts  of  thiosulphonic  acid. 
Salt  of  thiolinic  acid.  Sulphonated 
and  sulphurated  linseed  oil. 

Thiolo.  Ammonium  salt  of  thiosulphonic 
acid.     Thiol.     Artificial  ichthyol 

Thiosinamine.  Allylsulphoearbamide ; 
by  the  action  of  ammonia  upon  volatile 
oil  of  mustard.  (Thornclitfe  disinfect- 
ant.)    See  [zal. 

Thymacetin.  Oxethylacetamidothymol. 
(Analgetic.) 

Thymoiol.     Aristol. 

Tincal.     Native  borax. 

Tinctura  Hiera.     Wine  of  aloes. 
Japonica.     Tincture  of  catechu. 
Melampodii.        Tincture    of    black 

hellebore. 
Thebaica.     Tincture  of  opium 

Tincture,    Antacrid.       Guaiac    mixture 
with  corrosive  sublimate. 
Antiperiodic.     A  kind  of  Swedish 

bitters  with  quinine. 
Bestucheffs.     Ethereal  tincture  of 

ferric  chloride. 
Huxham's.     Compound  tincture  of 

cinchona  with  satfron. 
Simulo.      Tincture  of  the   seeds  of 
Capparis  coriacea.      (Nervine  ) 

Tolphite.  A  dusting-powder  containing 
talcum.      (England.) 

Tolypyrin.  A  new  antipyretic.  Parato- 
lyldimethylpyrazolone. 

Tolysal.  A  compound  of  tolypyrin  with 
salicylic  acid. 

Tongaline.  Contains  tonga,  cimicifuga, 
colchicine  salicylate,  pilocarpine  sali- 
cylate, according  to  Mellier  Co.,  St. 
Louis. 

Tonquinol.  Trinitroisobutyltoluol.  Sub- 
stitute for  musk. 

Tous-les-mois.     Canna  starch. 

Traumaticine.   Solution  of  gutta-percha. 

Treacle.  Originally  "Theriac."  In  Eng- 
lish prescriptions  it  means  "  molasses." 


Treacle,  Venice.     See  Theriaca  Andro- 
machi. 
Trefusia.     A  natural  iron  albuminate. 
Tribromhydrine.     Ally]  tribromide. 
Trifolium        Fibrinum.        .M'-nvanthea 

(Buckbean.      Bogbean.) 
Tri-Iodides,  Henry's,    tor  rheumatism. 

(Renz  &  Henry,  St.  Louis.) 
Tnmethylamine.       Is    not   exactly    the 

same    as    propylamine,    though    often 

prescribed  thus. 
Trional.       Triethylsulphonmethylethyl- 

methane.  Diethvlsulphonomethyl- 

ethylmethane      (Hypnotic.) 
Trip.     Iron  Bubcarbonate. 
Tntica.     A   kidney  remedy.     Probably 

a    preparation     of    Triticum    repens. 

(S'arles  A:  Hereth,  Chicago.) 
Trypsin.       Peptonizing   ferment  of  the 

pancreatic  juice. 
Tuberculocidin  (shortened   "T.C.,"  or 
Alexine      "  T.     C").       Purified 
tuberculin,  according  to  Klebs. 
"E."      Mixture  of  tuberculin  (Koch) 
and  tuberculocidin  (Klebs) ,  ace  >rd- 
ing  to  Spengler. 
Tumenol.     A    preparation   of  tumenol- 
sulphonic  acid. 
Powder.    A  similar  preparation. 
Turbeth  Mineral.     Yellow  mercuric  sul- 
phate. 
Turionis  Pini.     Pine  cones. 
Turlington's  Balsam.     Compound  tine- 

ture  of  benzoin  U.  S.  P. 
"  Turps."     Oil  of  turpentine. 
Tusche.     India  ink. 
Tushy-stone.     A  gray  zinc  oxide. 
Tutia.     Impure  zinc  carbonate  or  oxide 
Tutty.     Impure  zinc  oxide. 


U. 


Ultramarine.     German  blue. 
Unction.     Mild  mercurial  ointment. 
Unguentum  iEgyptiacum.   Honey  with 
acetate  of  copper. 
Cerussae    Acetatae    (P.    L.    1787). 

Cerate  of   lead  acetate. 

Diapompholygos.  Ointment  of  im- 
pure zinc  oxide. 

Myrrhae.  Ointment  basis:  1  part 
of  myrrh  and  10  parts  of  wax 
melted  together  with  oil. 

Nervinum.  Compound  ointment  of 
rosemary. 

Ophthalmicum.  A  mild  ointment 
of  mercuric  oxide. 

Quercinum.  Soft  (moist)  lead  tan- 
nate. 

Scytodepsicum.       Hoist   had    tan- 
nate. 
Uralin.      Uralium. 
Uralium.     Cbloral-uretban.      Uralin 
Urethane.     Kthyl-carbatnate. 
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Uricedin-Stroschein.  Compound,  con- 
taining in  100  parts  27.5  sodium  sul- 
phate, 1.6  sodium  chloride,  67  sodium 
citrate,  and  1  9  lithium  citrate 

Uropherin.  Theobromine,  lithium,  and 
sodium  salicylate.     (Diuretic.) 


Valoid.  Trade-mark  for  liquid  extracts, 
etc.      Burroughs,  Wellcome  &  Co. 

Valule.  Trade-mark  applied  usually  to 
capsules  enclosing  divided  doses  of  sub- 
stances.     Burroughs.  Wellcome  &  Co. 

Vaporole.  Trade-mark  applied  usually 
to  capsules  containing  medicaments  for 
inhalation,  etc.  Burroughs,  Wellcome 
&  Co.,  London. 

Venus.     Copper. 

Crystals  of.     Copper  acetate 

Vervain's  Balsam.  Compound  tincture 
of  benzoin. 

Vienna  Powder.     Potassa  with  lime. 

Vigoral.  A  mixture  of  beef  extract  and 
powdered  beef.  (Armour  &  Co. ,  Chi- 
cago.) 

Vin  Mariani.  Compound  wine  of  coca. 
French  specialty. 

Vinegar  of  the  Four  Thieves.  An  aro- 
matic vinegar  of  the  French  Pharmaco- 
poeia. 

Vinolia  Preparations.  Contain  zinc 
oxide  and  borax. 

Vinum    Adustum.      Alcohol.       (Some- 
times brandy.) 
Crematum.     Brandy. 

Virgin's  Milk.  A  mixture  of  tinctur*  of 
benzoin  and  water. 

Viride  j^ris.  Verdigris.  (Crude  cop- 
per acetate.) 


Viscum  Album.     Mistletoe. 
Vitriolum  Cupri.     Blue  vitriol. 

W. 

Wade's  Drops.     Compound  tincture  of 

benzoin. 
Wash  Rag.     Luffa  aegyptiaca. 

Goulard's.     Lead  water. 
Waterglass.     Sodium  or  potassium  sili- 
cate. 
White  Copperas.     Sulphate  of  zinc. 
Flake.     Lead  carbonate. 
Liquor.     Southern   negro   term   for 

alcohol. 
"  Nix."     Crude  zinc  oxide. 
Pearl.     Bismuth  subnitrate  or  chlo. 

ride. 
Permanent.     Artificial  barium  car- 
bonate or  sulphate. 
Wolfram.     Tungsten. 
Wolframate.     Tungstate. 
Wound  Balsam.      Compound  tincture 
of  benzoin. 


Yellow  Arsenic, 
phide. 


Y. 

Yellow   arsenic   sul- 


Zea.   Maize.    Indian  corn. 
Zinc  Flowers.     Zinc  oxide. 
Zinchaemol.     The  same  as  haemol. 
Zootic  Acid.     Prussic  acid. 
Zooticum.    As  adjective  to  several  salts 

Hydrocyanate. 
Zymine.     English  name  for  pure  pan- 

creatin. 
Z.  Z.     Anciently  myrrh,  now  zingiber 

Ginger. 
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Abb£  disintegrator,  190 

refractometer,  1552 
Abbreviations,  1597 

of  U.  S.  P.,  32 
Abies    balsamea,    1157, 
1231 

canadensis,  1157,  1231 

excelsa,  1157,  1231 

pectinata,  1158 
Abietic  acid,  1218 

anhydride,  1218 
Abrastol,  1010 
Absinthin,  1201 
Absinthium,  1201,  1426 

oil,  1158 
Absolute  alcohol,  1052 
Absorbent  cotton,  981 
Absorption  or  solution, 
1113 

value,  iodine,  1544 
Abstracts,  610 
Acacia,  1027,  1408 

bark  decoction,  458 

and  morphine  syrup,  344 

mucilage,  353 

Senegal,  1027 

Byrup,  326 
Acenaphthene,  995 
Acer  spicatum,  1186 
Aceta,  603 
Acetal,  1083 
Acetaldehyde,  1083 
Acet-amido-ethyl-salicylic 

acid,  1010 
Acetanilid,  1007 

ammoniated,  1009 

powder,  compound,  1705 
Acetanilide,  1007 
Acetanilidum,  959,  1007 
Acetate,  aluminum,  843 

ammonium,  solution,  785 

amyl,  1083 

barium,  823 

benzyl,  1105 

bornyl,  1105,  1106,  1125, 
1218 

cupric,  907,  1497 
test  solution,  1497 

ethyl,  1070,  1498 

ferric,  861 
solution,  881 

geranyl,  1105 

iron  and  ammonium  solu- 
tion, 877 

lead,  901 

alcoholic,  test  solution, 
1502 


Acetate,    lead,    basic,   teat 

solution,  1502 

glass  wool,  1502 

test  paper,  1502 

solution,  1502 

linalyl,  1105,  1106, 

1123 
magnesium,  798 
menthyl,  1105 
mercuric,  913 
methyl,  1086 
potassium,  717 

and  buchu,  elixir,    403 
elixir,  419 

and  juniper,  elixir,  419 
rosaniline,  1510 
silver,  909 

sodium,  742,  743,  1559 
anhydrous,  1510 
test  solution,  1510 
solution,  lead,  1558 
strychnine,  1344 
uranyl,  893 
zinc,  832 

mixture,  1558 
Acetated  tincture  of  opium, 

1875 
Acetbromanilid,  1009 
Aceteugenol,  1142 
Acetic  acid,  985,  995,  1490, 
1557 
anhydride,  1490 
camphorated,   1849 
diluted,  987 
glacial,  987,  1557 
No.  8,  986 
aldehyde,  1134 
anhydride,  1490 
esters,  1092 
ether,  1070.  1498 
fluidextracts,  527 
turpentine  liniment,  436 
Acetico-tartrate,  aluminum, 

solution,  846 
Acetone,  214.  985,  989 
chloroform,  1696 
mixture,  1858 
reaction,  1557 
as  solvent,  214 
Acetonum,  959,  989 
Acetophenone,  1012 
Acetous  liquids,  301 
by  percolation,  603 
questions,  605 
Acetozone,   1695 
Acetphenetidin,  1005,  1695 
Acetphenetidin-sodium- 
sulphonate,  1014 


Acetphenetidinum,     959, 

1005 
Acetum  acerrimum,  1877 
aromaticum,  603,  604 
benzoardicum,  1877 
cantharidini,  603 
lobeliae,  1875 
opii,  603,  604 
sanguinarise,  1875 
sativum,  1877 
scilhe,  603.  604' 
theriacale,  1877 
urginese,  603 
Acetvanillic  acid,  1142 
Acetylene,  985,  995 
Acetylized    methylene    di- 

guaiacol,  1085 
Acetyl-methylene-disali- 
cylic  acid,  1016,  1087 
Acetyl-naphtholene,  995 
Acetylparamidophenyl 

salicylate,  1015 
Acetylphenylhydrazin, 

1009 
Acetylsalicylic    acid,    1010, 

1696 
Achillea,  1209 

millefolium,  1209 
Achilleine,  1209 
Achroodextrin,  1032 
Acid,  abietic,  1218 

acetic,  985, 995, 1490, 1557 
camphorated,  1849 
diluted,  987 
glacial,  987,  1557 
No.  8,  986 
acetylsalicylic.  1010,  1696 
acetvanillic,  1142 
aconitic,  1267,  1361 
anisic,  1134 
anthemic,  1194.  1209 
anthranilic,  1116 
anticylir,   1^77 
arsenic,  1492 

test    solution,    concen- 
trated, 1493 
arsenous,  656.  936,  937 

solution,  937 
artanthi<\  1191 
benzoic.  1222,  1228,  1224 
ortho-sulphamide,   748 
boracic,  704 
boric,  704 

ointment,  1806 
tests,  7m 
boroboraeir,  ls77 
borussic,  1^77 
bromauric,  957 

1895 


/ 
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Acid,  bromic,  679 
butyric,  1480 
cacodylic,  751,  1084 
caffeic,  1381 
camphor  mixture,  364 
camphoric,  1161,  1169 
carbazotic,  1877 
carbolic,  998 

crude,  997 

glycerite,  376 

liquified,  1000 
carbonic,  702 
carminic,  1469 
catechutannic,  1298 
cathartic,  1282 
cerotic,  1469 
cetin  eiaic,  1466 
chelidonic,  1389 
chlorauric,  1500 
chloric,  679 
chloroplatinic,  1507 
chromic,  656,  892 
chrysophanic,  1282, 1283, 

1287 
cinnamic,  1222, 1223, 1224 
citric.  1095 

syrup,  326 
coalic,  1877 
coca-tannic,  1389 
copaivic,  1180 
cornic,  1273 
cresylic,  997,  1877 
cubebic,  1178 
diacetic,  reaction,  1558 
diethylbarbituric,  1084 
dimethylarsenic, 757, 1084 
ergotinic,   1345 
ethylsulphuric,  1085 
euonic,   1293 
ferric,  albuminate,  1481 
ferrous  sulphate  test  solu- 
tion, 1499 
filicic,  1197 

crystalline,  1197 
filixtannic,  1197 
formic,   1470 

spirit,  391 
frangulic,  1288 
fuchsin,  1500 
fumaric,  1383 
gallic,  1296 
gallotannic,  1295 
gambogic,  1284 
gentisic,  1260,  1281 
glycerophosphoric,  756 
glycocholic,   1465 
glycyrrhizic,  1045 
guaiacic,  1221 
guaiaconic,  1221 
guaiaretic,  1221 
hippuric,  1230 
hydriodic,  327,  656 

diluted,  662 

syrup,  327,  688 
hydrobromic,  656 

diluted,  661,  959 
hydrochloric,  666,  659 

concentrated,  forfeits, 
1501 

diluted,  660.  960 

volumetric  solution, 
half-normal,  1520 
normal,  1520 


Acid,  hydrocyanic,  diluted, 
1165 

Scheele's,  1166 
hydropicrotoxic,  1380 
hydrosulphuric,  691, 1501 
hypochlorous,  679 
hypophosphorous,     656, 
674,  698,  758 

diluted,  674 
hyposulphurous,  692 
igasuric,  1340 
ilicie,  1281 
iodic,  679 
ipecacuanhic,  1367 
isoanemonic,  1207 
jervic,  1359 
juglandic,  1228 
kinic,  1325 
kinotannic,  1299 
kinovic,  1325 
kombic,  1265 
krameria-tannic,  1302 
krameric,  1302 
lactic,  1463 
lactucic,  1201 
lauro  stearic,  1466 
lobelic,  1379 
magenta,  1500 
maizenic,  1209 
malic,  1098,  1100 
mandelic,   1350 
margaric,  1236 
meconic,  1314,  1386 
meta-arsenic,  936 
metaboric,  704 
metapectic,  1097 
metaphosphoric,  692,  697 
metarsenous,  936 
metastannic,  899 
molybdic,  1504 
muriatic,  659 
myricinic,  1191 
myristic,  1466 
nancic,    1877 
nitric,  656, 664, 1505, 1558 

diluted,  666 

fuming,  1505 

solution,  1562 
nitrohydrochloric,  656, 
666,  960 

diluted,  667,  960 
nitromuriatie,  666 

diluted,  667 
nitrosylsulphuric,  668 
nitrous,  665 
number,  resins,  1545 
oleic,  1236,  1245 
orthoarsenic,  936,  1492 
orthohydroxy-benzoic, 

1003 
orthophosphorie,  697 
ortho-sulphamidc-ben- 

zoic,   1008 
oxalic,  983 

purified,  1506 

test  solution,  1505 

volumetric    solution, 
tenth-normal,  1522 
palmitic,    1236,   1469 

glyoende,  1236 
l>:ir:i|>h<iinlsulphonic,  762 
perchloric.  679 
periodic,  680 


Acid,  persulphuric,  692 
phenic,  1877 
phenoldisulphonic,      test 

solution,  1507 
phenolsulphonic,  762 
phenylcinchoninic,  1339 
phenyl-glycolic,  1350 
phenyl-qui  n  oline-car- 

boxylic,  1339 
phosphates,  solution,  820 
phosphoric,  656,  671 

diluted,  673 
phosphorous,  692,  697 
phosphotungstic,     1507, 

1557 
phthalic,  1225 
phytolaccic,  1277 
picric,  1002 

test   solution,    1507, 
1515 
piperic,  1177 
piperonylic,  1207 
podophyllinic,  1287 
polygalic,  1280 
prussic,  diluted,  1 165 
pyroarsenic,  936 
pyroboric,  704 
pyrogallic,  1297 
pyroligneous,  985 
pyrophosphoric,  697 
pyrophosphorous,  692 
quercitannic,  1299,  1303 
quinic,  1325,  1381 
quinotannic,  1325 
quinovic,  1325 
rheotannic,  1283 
rosolic,  1538 

solution,  1560 

test  solution,  1539 
rubin,  1500 
saccharine    fruits,   action 

of  ferments  upon,  1089 
salicylic,  1003 

glycerogelatin,  1819 

mull,  1832 

pencil,  1795 
santalic,  1267 
sclerotic,  1345 
selenous,  1510 
sodium  oleate,  1246 
solution  of  mercuric  ni- 
trate, 315 

phosphates,  820 
sozoiodolic,  1877 
sozolic,  1877 
stannic,  899 
stannous     chloride,    test 

solution,  1514 
stearic,   1*{<>,   1246,  1466 

coating,  1765 
succinic,  1514 
sulphanilic,  1514 

test  solution,  1514 
sulphhydric,    1N77 
sulpho-salicylie,  1614 
sulphuric,  656,  668,  961, 
1514 

aromatic,  670,  961 

diluted,  671,  961 

fuming,  1514 

purified     and     concen- 
trated for  teste,  1515 

testa,  692 
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Acid,  sulphuric,  volumetric 
solution ,  fiftieth- 
norm  al,  1535 
half-normal,  1534 
normal,  1533 
tenth  -normal, 
1534 
sulphurous,    656,    691, 
1515 

tests,  692 
tannic,   1295 

glyceritc,  374 

ointment,  1806 

test  solution,  1515 

troches,  1728 
tartaric,  961,  1094 

test  solution,  1515 
taurocholic,  1465 
thiolinic,  1877 
thiosulphuric,  692 
toxicodendric,  1281 
trichloracetic,  988,  1557 
tumenolsulphonic,  1877 
xanthoproteic,  666 
Acids,  214 
antidotes,  658 
chemically  pure,  657 
commercial,  657 
and  their  esters,  1108 
inorganic,  656 
medicinal  properties,  658 
medicinally  pure,  657 
official,   inorganic,   table, 
658 

strength,  658 
organic,  alkali  salts,   as- 
say, 1543 
as  solvents,  214 
strong,  handling,  656 
Acidum  aceticum,  959,  985 

dilutum,  959,  987 

glaciale,  959,  987 
asepticum,  1877 
aseptinicum,  1877 
benzoicum,  959,  1224 
boricum,  704,  959 
bromauricum,    956,    957, 

976 
bromicum,  679 
butyricum,  1480 
carbolicum    iodatum, 

1001 
chloricum,  679 
chloronitrosum,  1877 
citricum,  959,  1095 
cceruleum,  1877 
diffithylbarbituricum, 

1009 
formicum,    976,    1470, 

1483 
gallicum,  959,  1296 
hydriodicum     dilutum, 

662,  959 
hydrobromicum  dilutum, 

661,  959 
hydrochloricum,  659,  959 

dilutum,  660,  960 
hydrocyanicum   dilutum, 

960,  1165 
hypochlorosum,  679 
hvpophosphorosum,  674, 
960 

dilutum,  674,  960 


Acidum    hyposulphurosum, 
692 

iodicum,  679 

lacticum,  960,  1463,  1482 

metaboricum,  704 

iiictaphosphoricuni,  692 

inctastannicum,  899 

muriaticum  oxygenatum, 
1877 

nitrico-nitrosum,  1877 

nitricum,  664,  960 

nitrohydrochloricum,666, 
960 
dilutum,  667,  960 

oleicum,  960,  1245,  1482 

ossium,  1877 

oxalicum,  983 

perchloricum,  679 

periodicum,  680 

phenylcinchoninicum, 
960,   1339 

phosphoricum,  671,  960 
dilutum,  673,  960 

phosphorosum,  692 

pyroboricum,  704 

pyrophosphorosum,  692 

salicylicum,  960,  1003 

scytodepsicum,  1877 

stannicum,  899 

stearicum,      961,      1246, 
1482 

sulphuricum,     656,    668, 
961,  1514 
aromaticum,   670,  961 
dilutum,  671,  961 

tannicum,  961,   1295 

tartaricum,  961,  1094' 

trichloraceticum,  961,  988 
Acipenser  huso,  1481 
Acne  bacterin,  1461 
Aconine,  1361 
Aconite,  1361 

biological  assay,  1554 

and  chloroform  liniment, 
434 

extract,  618 

fluidextract,  535 

liniment,  431,  1857 

root,  1361 

tincture,  469 
Aconiti  tinctura,  P.  I.,  469 

tuber,  P.  I.,  1361 
Aconitic  acid,  1267,  1361 
Aconitina,  961,  1361,  1362 
Aconitinc,  961,  1361,   1362 

crystallized,  1362 

ointment,  1804 

oleate,  438 
Aconitum,  1361,  1416 

napellus,  1361 
Aconium,  1009 
Acorn,  1022 
Acorus  calamus,  1157 
Acridine,  995 
Acrinyl    isothiocyanate, 

1105,  1166 
Acrynyl    isothiocyanatc, 

1110 
Act,  Harrison,  1310 
Aetata,    syrup,    compound, 

338 
Adina,    ls77 
Active  immunity,  1453 


Acts,  Food  and  Drugs,  Na- 
tional and  State,  27 
Adalin,  1009,  1083 
Adansonia  digitate,  1034 
Adapters,  168 
Adeps,   1438,   1482 

anserinus,   1^77 

benzoinatus,  1440,  1482 

gadi,  ls77 

lame,  1441,  14s_\  ]s77 
hydrosus,  1442,  14*2 

ovillus,    1^77 
Adhesive  plaster,  1825 
rosin,    1825 
rubber,  1826 
Adiantum   capillus  veneris, 

1035 
Adipaturn,  1877 
Adipocere,  1236 
Adjuvant  elixir,  400 
Adler's  solution,  1868 
Adnephrin,    1695 
Adonidin,  1259,  1267 
Adonin,  1267 
Adonis,  1267,  1432 

fluidextract,  565 

vernalis,  1259,  1267 
Adragente,  ls77 
Adrenalin,  1449,  1695 
Adrenaline    hydrochloride 

solution,  315 
Adulterations,  volatile  oils, 

1111 
JEgle  marmclos,  1034,  1210 
/Enothera  biennis,  1035 
Aer  fixus,  1877 
Aerosus  lapis,  1877 
Aerosol,  1877 
Jirugo,  1877 
JEa,  1877 

aratum,  1877 
/Esculin,  1259 
.Esrulus     hippocastanum, 
-    1259,  1305,   1424 
.Ether,  961,     1061 

aceticus,  976,  1070 

vegetabilis,  1877 
/Etherola,  1104,  1877 
iEthiops  antimonialis,  ls77 

martialis,  ls77 

mineralis,  1877 

per  se,  1877 

vegetabilis,  1877 
/Ethylis    carbamas,    961, 
1068 

chloridum,  961,   1067 
iEthylmorphinjB    li  y  d  r  o  - 

obloridum,  961,  1322 
Affium,  1877 
African  chillies,  1179 
Afsol,  11)1(1 
Agar,  1025,  1418 
Agar-agar,  l'  126 

glucose,  i">oi 

glycerin,  166 1 

Lactose  litmus,  L664I 

plain,   1563 
Agaric,  1226 

larch,    L226 
white,   I. 

Agaricus,   1226,   1  182 
Agate,  706,  707 
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Agate  ware   evaporating 

dish,  152 
Agathin,  1009,  1877 
Agent,  catalytic,  669 
Agnine,  1877 
Agopyrin,  1877 
Agrimonia,  1305 

eupatoria,  1305 
Agrimony,   1305 
Agropyron  repens,  1046 
Airflue,  117 
Airol,  944,  1696 
Aitken    tonic    pills,     1754, 

1866 
Ajacol,  1012 
'Akazga,  1389 
Alabastine,  1877 
A-lactone,  1120 
Alanin-mercury,  1877 
Albargin,  909 
Albolene,  1253,  1877 
Album  graecum,  1877 

nigrum,  1877 
Albumen,  egg,  fresh,  1475 

test  solution,  1491 
Albumin     for    clarifying, 
245 

reaction,  1557 

tannate,  1698 
Albuminate,     ferric     acid, 
1481 

of  iron,  solution,  882 
Albuminoids,  1438 
Albumins,  1438 
Albumose  reaction,  1557 
Alcohol,  213,  961,  1052 

70  per  cent.,  1491 

80  per  cent.,  1491 

90  per  cent.,  1491 

94.9  per  cent.,  1491 

absolutum,  1052 

amyl,  1083,  1492,  1558 

dehydrated,     961,    1052, 
1491 

denatured,  1055 

determination  in   official 
preparations,  1545 

diluted,  961,    1054,   1562 

ethyl  or  grain,  119 

fenchyl,  1106 

glyceric,  1247 

hexatomie,  1044 

mcnthvl,  1106 

methyl,    119,    985,    994, 
1086 

methylic,  994 

myricyl,  1469 

solidified,  121 
olvent,  213^ 

stores,  119 

sulphuric,  1877 

thujyl,   1106 

wood.  994 
Alcoholic    content    in    pre- 
parations, 1546 

lead  acetate  test  solution, 
1502 

liquids,  301 

mercuric    bromide,    test 
solution,   1603 

mixture,  1858 

pnrnnfitngifi     of     fluidex- 
tracts,  528 


Alcoholic  potassium  hydrox- 
ide,   test  solution, 
1509 
volumetric    solution, 
half-normal,    1526 
solution,  dimethylami- 
noazobenzene,  1560 
iodine,  1557,   1558 
methyl  violet  6B,  1561 
solutions,  301,   382 
questions,  425 
Alcoholized  iron,  1884 
Alcoholmeter,  86 
centisimal,  87 
Gay-Lussac's,  87 
Alcoholometric  table,  1056 
Alcohols,  1105 

and  their  esters,  1105 
Alcolene,  1877 
Alcoolat,  1877 
Alcoolature,  1877 
Alcoole,  1878 
Aldehyde,  1075,  1083 
anisic,  1105,  1107 
cinnamic,      1105,      1107, 

1140 
cumic,  1105,  1107 
questions,    1087 
salicyl,  1105,  1107 
Aldehydes,   1105,  1106 
Alder,  black,  1281 
Alegar,  1878 
Alembic,  160 
principle,  171 
stills,  171 
Aleppo  galls,  1295 
Aletris,  1268,  1430 
farinosa,  1268 
fluidextract,  565 
Aleurites  triloba,  1244 
Alexandria  senna,  1282 
Alexine,  1878 

Algarobia  glandulosa,  1035 
Algaroth,  1878 
powder,  1889 
Alisma,  1193 

plantago,  1193 
Alkali,  vegetable, $1878 

volatile,  1878 
Alkalies    and    compounds, 
711 
questions  on,  736 
Alkaline     antiseptic     solu- 
tion, 706 
benzoated  mixture,   1859 
copaiba  mixture,   1858 
cupric  tartrate  volumet- 
ric solution,  1518 
mercuric  potassium   io- 
dide test  solution,  1503 
mixture  of  rhubarb,  869 
pyrogallol,  test  solution, 

1510 
salts,  organic  acids,  assay, 
1643 

solution  of  tar,  990 

sulphur  ointment,  1813 
Alkalithia,   1878 
Alkaloids]  assay,  1312 

assavs,  general  directions, 
L647 
Alkaloids,  1311 

cadaveric,  1481 


Alkaloids,  questions,  1392 
Alkanet,  1230 
Alkathrepta,  1878 
Alliaria  officinalis,  1168 
Alligation  applied  to  phar- 
macy, 101 
Allium,   1168,  1430 

sativum,  1168 
Allspice,  1144 

oil,  1144 
Allylene,  995 
Allyl  iodide,  1167 

isothiocyanate,     1105, 

1110,  1167 
sulphide,  1168 
sulpho-carbamide,  1168 
sulphocyanide,  1167 
sulpho-urea,  1169 
thiocarbamide,   1167 
tribromide,  1169 
Almond,  bitter,  oil,  iodized, 
1861 
spirit,  387 
syrup,  325 
bran,  1878 
elixir,  compound,  401 
emulsion,    355 
milk,  355 
oil,  bitter,  1161 
expressed,  1237 
sweet,  1237 
sweet,  1236 
Alnuin,   1231 
Alnus  rubra,  1231 
Aloe,  1288,  1410 
ferox,  1288 
perryi,  1288 
vera,  1288 
Aloes,  1288    ' 

and  asafetida  pills,  1749 
Barbados,  1290 
and  canella  powder,  1705 
Cape,  1288 
Curacao,  1288 
decoction,  compound,  458 
extract,  635 
and  iron  pills,  1750 
and  mastic  pills,  1750 
mercury    and    podophyl- 
lum pills,   1751 
and    scammony    pills, 
compound,   1751 
and  myrrh  pills,  1750 

tincture,  496 
pills,   1746 
and    podophyllum    pills, 

compound,  1750 
purified,  1289 
socotrine,  1288 
tincture,  469 
wine,  1876 
Aloin,  1288,  1289 

pills,   compound,    1751 
and    podophyllum    pills, 

1864 
strychnine  and  belladon- 
na pills,  1751 
compound,  1752 
Aloinum,  961,  1289 

Alosa  menhaden,    14X1 
.Vipers'    ointment    filler, 

1817 
Alpha-hexone  alcohol,  1038 
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Alphanaphthol     salicylate, 

1009 
Alpha  oxynaphthoic     acid, 

1009 
Alphol,  1009 
Alphosone,  1009 
Alpinia    officinarum,    1158, 

1189 
Alsop's  infusion  jar,  450 
Alstonia  constricta,  1390 

infusion,  456 

scholaris,  1389 

tincture,  468 
Alstonine,  1389,  1390 
Althaea,  1030,  1412 

folia,  1031,  1430 

leaves,  1031 

officinalis,  1030,  1031 

syrup,  335 
Alum,  843 

burnt,  844 

dried,  844 

exsiccated,  844 

gargle,    1855 

glycerite,  374 

Roman,   1878 

rock,  1878 

root,  1305 
Alumen,  842,  843,  961 

exsiccatum,  842,  844, 
962 

plumosum,  1878 

rupeum,  1878 

ustum,  844 
Alum-hematoxylin  solution, 

1561 
Alumini  acetas,  843 

bromidum,  843 

chloridum,  842,  847,  976 

bydroxidum,     842,     845, 
962 

iodidum,  843 

nitras,  843 

oxidum,  843 

phosphas,  843 

sulphas,  842,  848,  976 
Aluminum,  650,  831,  842 

acetate,  843 
solution,  846 

acetico- tartrate  solution, 
846 

bromide,  843 

chloride,  847 

grain  weights,  73 

hydroxide,  845 

iodide,  843 

nitrate,  843 

oleate,  1246 

oxide,  843 

paraphenolsulphonate, 
1086 

phosphate,  843 

questions,  851 

salts,   tests,  8  12 

subacetate  solution,  847 

sulphate,  848 

wire  weights,  73 

and  zinc  compound  solu- 
tion, 841 
Alumnol,  1009,  1696,  1878 
Alypin,  1009 
Amadon,  1878 
Amalgam  ammonium,  782 


Amandin,  1237 
Amanita  muscaria,  1391 
Amber,  1231 
glass,  707 
Ambergris,  1480 
Ambra  grisea,    1480 
Ambretta  seeds,  1878 
American  centaury,  1281 
columbo,    1281 
Dispensatory,  King's,  38 
hellebore,   1358 
oil,  1887 

pennyroyal,  1128 
saffron,  1210,  1890 
senna,  1281 
spikenard,   1188 
wormseed,  1193 
oil,  1187 
Amethyst,  707 
Amianthus,  1878 
Amido-acetparaphenetidin 

hydrochloride,  1014 
Amidol,  1878 
Amidum,  1878 
Ammi  copticum,  1126 
Ammonia,  784,  995 
16°,  784 
20°,  784 
26°,  784 

aromatic  spirit,  784 
baker's,  790 
household,  1856 
liniment,  432 

solution,  anisated,  391 
lozenges,  1858 
solution  detergent,  1856 
spirit,  384,  783,  1491 
anisated,  391 
aromatic,  386 
fetid,  385 
test  solution,  1491 
water,  783 
stronger,  784 
Ammoniac,   1236 
emulsion,  355 
and  mercury  plaster, 

1824 
plaster,  1866 
sal,  790,  791 
Ammoniacum,  1230 
Ammoniated  acetanilid, 
1009 
camphor  wash,  372 
glycyrrliizin,  1045 
liniment  of  camphor,  431 
mercury,  917 

electrolytic  determina- 
tion, 1542 
ointment,  1808 
tincture  of  ergot,  500 
of  guaiac,  481 
of  opium,  468 
of  quinine,  468 
of  valerian,  494 
Anmionii  areenas,  782 
benzoas,  782,  786,  962 
bicarbonas,  782 
lx>ras,  782 

bromidum,  782,  787,  962 
oarbonas.  782,  788,  MS 

pvro-oleosus,  782 
chloridum,  782,  790,  962 
citraa,  782 


Ammonii  dichromas,  782 
et  ferri  chloridum,  782 
fluoridum,  783 
form  as,  783 
hypophosphis,    782,    794, 

976 
iodidum,  782,  791,  962 
nitras,  783 

phosphas,  782,  795,  976 
et  potassii  tartras,  783 
salicylas,  782,  792,  WsJ. 
sulphas,  783 
8ulphocyanidum,   783 
valeras,  782,  793,  902 
Ammonio-citrate,    bismuth, 

945 
Ammonio-ferric  citrate,  869 
Ammonium,  711,  782 
acetate  solution,  785 
amalgam,  782 
arsenate,  782 

solution,  1868 
benzoate,  786 
bicarbonate,  782 
borate,  782 
bromide,  787 
elixir,  400 
carbonate,  788,  789 
mixture,  1859 
pyro-oleosus,  782 
test  solution,  1491 
carbonicum    pyro-oleo- 

sum,  1878 
chloride,  790 
mixture,  364 
test  solution,  1491 
troches,  1729 
citrate,  782 

solution,  794 
dichromate,  782 
fluoride,  783 
formate,  783 
hypophosphite,  794 

syrup,  335 
ichthyol-sulphonate, 

1012 
iodide,  791 

liniment,  434 
and  iron  chloride,  782 
metavanadate,  1492 
molybdate  test  solution, 

1491 
nitrate,  783,  1491 
nitrite,  783 
oxalate,  984 

test  solution,  1491 
phosphate,  794 
polysulphide,    test    solu- 
tion, 1492 
and    potassium    tartrate. 

783 
questions,  796 
salicylate,  792 

Salts,    tests.    782 

silver  nitrate  test  solu- 
tion, 1510 

sulphate,  783,  1403 

sulphide  test  solution, 
1492 

sulphite,  783 

Bulphoeyanide,  783 

sulpho-ichthyolate,  1878 

valerate,  793 
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Animoniura  valerate,  elixir, 
401 
solution,  tasteless  and 
odorless,  1868 
valerianate,  793 
vanadate,  1492 
Amorphous  quinine,  1889 
Ampelopsin,  1231 
Ampelopsis  quinquefolia, 

1231 
Amphion,  1878 
Amplosia,  1878 
Ampuls,  1835,  1845 
filling,  1845,  1846 
and    sterilization,     ques- 
tions, 1847 
sterilizing,  1846 
Amussart's  laxative  syrup, 

1872 
Amvgdala  dulcis,  1236, 

1418 
Amygdalin,  1259 
Amygdalus  Persica,  1101 
Aruygdophenin,  1009 
Amylaceous    and    mucilag- 
inous     principles, 
1021 
questions,  1035 
Amvl  acetate,  1083 

alcohol,  1083,  1492,  155S 
butyrate,  1083 
chloride,  1083 
esters,  1062 
iodide,  1083 
nitrite,  1069 

pearl,  1070 
valerate,  1083 
Amylene,  1083 

hydroxide,  1083 
Amylene-chloral    solution, 

1083 
Amylhydride,  1086 
Amylis  nitris,  962,   1069 
Amylodextrin,  1032 
Amvlopsin,  1447,   1878 
Amylum,  1021,   1404 

iodatum,    680,    1871 
Anacardiaceae,  1424 
Anacardium    occidentale, 

1034 
Anacyclus  pyrethrum,  1197 
Anagyrine,  1390 
Anagyris  fcetida,  1390 
Analgen,  1390 
Analgene,  1878 
Analgesic  baum,  1849 
Analgeaine,  i^7s 
Analysis,  1484 
proximate,  1486 
qualitative,  1484 
quantitative,  1484 
ultimate,  l  imi 
Analytical  balano  -.  8 1 
Anamirta  ( locculus,  1380 

panieulata,  L281 
AnanBssa  sativa,  1 101 
Anaphxomeli,  1878 
Anaspalin,  1 8"  B 
Anchusa  tinctoria,  1230 
Ancient  weights,  41 
Anderson's    bismuth   oxide 
ointment,  1861 
prescription  file,  1652 


Anderson's      Scots      pills, 

1864 
Andropogon  citratis,  1159 
nardus,  1158 
Schcenanthus,  1158 
Anemone  ludoviciana,  1207 
pratensis,  1207 
Pulsatilla,  1207 
Anemonin,  1207 
Anesthesin,  1083,  1696 
Anethol,    976,    1105,    1109, 
1131,  1134 
solid,  1134 
Anethum  graveolens,  1138 
Angelica     Archangelica, 
1135 
atropurpurea,  1135 
fruit,  1135 
root,  1135 

fluidextract,  566 
seed,  1135 
Angelicae  fructus,  1135, 
1436 
radix,  1135 
Angioneurosin,  1878 
Angustura,  1210 
bark,  1210 
oil,  1158,  1210 
Anhydride,  abietic,  1218 
acetic,  1490 
chromic,  892 
filicic,  1197 
Anhydrous  lanolin,   1441 
sodium  acetate,  1510 
carbonate,    1511 
Aniline,  1009,  1492 
sulphate,  1492 

test  solution,  1492 
water,  1562 
Anima  articulorum,  1878 

rhei,   1878 
Animal  charcoal,  702 

for  decoloration,  247 
products,   1438 
substances,  1438 
questions,  1476 
Anisated    powder    of    rhu- 
barb and    magnesia, 
1708 
solution    of    ammonia, 

391 
spirit  of  ammonia,  391 
Anise,  1133 
elixir,  402 
oil,  1134 

artificial,  1135 
star,  1134 
synthetic,  1135 
powder,  compound,  1708 
spirit,  387 
water,  306 
Aniseed,  1133 
Anisic  acid,   1134 

aldehyde,      1105,      1107, 
1184 
Anisum,   1133,  1422 
Annatto,   L230 
Annealing,  129 
Annelida  ''lass,  1481 
Annidalin,  1878 
Anodyne,  chloroform,  365 
Hoffmann's.  891,  1063 
Anodynin,  1878 


Answers  to  practical  prob- 
lems and  exercises,   me- 
trology, 108 
Ant,  red,  1481 
Antacid        and       aromatic 

corrective     of    digestion, 
1849 
Antacidines,  1878 
Antacrid  tincture,  1893 
Anthemic  acid,   1194,   1209 
Anthemis,  1209 

nobilis,  1158,  1209 

oil,  1158 

syrup,  1871 
Anthelmintic  syrup,  1871 
Anthos,  1878 
Anthracene,  995 
Anthracite  coal,  116 
Anthranilate,  methyl,  1105 
Anthranilic  acid,  1116 
Anthrarobine,  1878 
Anthrasol,   1009 
Anthroglucossenin,  1282 
Antianthrax  serum,  1458 
Anticanker    pills,     No.    3, 

1865 
Antichlor,  769 
Anticyclic  acid,  1877 
Antidiphtheric       globulins, 
1455 

serum,  1453 
dried,  1456 
purified,  1455 
Antidote,   arsenic,  872 

Bibron's,  685 

rattlesnake  poison,  1868 
Antidotes  for  acids,  658 
Antidotum  fuchsi,  1878 
Ant  idysenteric   mixture, 
1886 

serum,  1458 
Antidyspeptic  pills,  1752 
Anti-epileptic    mixture, 

Brown-Sequard's,  1859 
Antifebrin,  1007 
Antifungin,  1878 
Antigonococcic  scrum,  1458 
Antigout  pills,  1864 
Antikamnia,  1878 
Antimeningitic  serum,  1458 
Antimonial     and     saline 
mixture,    1859 

ointment,  1861 

plaster,  1866 

powder,  1705 
Antimoniate,      potassium, 

713 
Antimonii  bromidum,  933 

fluoridum,  933 

iodidum,  933 

oxidum,  '.t3:;,  934,  978 

ozysulpbidum,  933 

pentasulphidum,  933 

et   potassii    tartras,    932, 
933,  962 

sulphas,  933 

sulphidum,  933 
purificatum,  933 
Antimonite,  933 
Antimonium  allium,  1878 

nxysulphuratum,  933 

sulphuratum,    933,    935, 
976 
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Antimony,  650,  932 
bromide,  933 
diaphoretic,  1878 
fluoride,  933 
iodide,  933 
oxide,  933 
oxysulphide,  933 
pentasulphide,  933 
pentoxide,  932 
pills,  compound,  1752 
and    potassium    tartrate, 

933 
questions,  954 
salts,  tests,  932 
sulphate,  933 
sulphide,  purified,  933 
sulphurated,  933 
tartrated,  933 
tetroxide,  932 
trioxide,  932 
trisulphide,  933 
wine,  514 
Antimonyl    potassium    tar- 
trate, 933 
Antinervine,  1015 
Antinonnine,  1878 
Antiperiodic  pills,  1752 
without  aloes,  1753 
tincture.  497,  1893 
without  aloes,  497 
Antipest  vaccine,  1461 
Antiplague  vaccine,  1461 
Antipneumococcic     serum, 

1459 
Antipyrina,  962,  1007 
Antipyrine,  962,  1007 
mandelate,  1016 
phenylglycolate,  1016 
salicylacetate,  1015 
salicylate,  1015,  1697 
Antipyrine-caffeine  citrate, 

1013 
Antisepsin,  1009,  1878 
Antiseptic,    alkaline,    solu- 
tion, 706 
formalin,  1855 
glycerinated  gelatin  sup- 
positories, 1871 
powder,  soluble,  1706 
solution,  705 
aromatic,   1849 
of  pepsin,  1546 
Volkman's,  1868 
Antiseptin,  1878 
Anti3eptol,  1878 
Antispasmin,  1390 
Antispasmodic     mixture, 
1859 
powders,  1866 
Antistreptococcic     serum, 

1459 
Antitetanic  globulins,  1457 
serum,  1456 
dried,  1458 
purified,  1457 
Antithermal,  1878 
Antithcrmin,   1009,   1878 
Antitoxic  serums,  1452 
Antitoxin,  diphtheria,  con- 
centrated, 1455 
dried,  1456 
diphtheric,  globulins, 
1455 


Antitoxin,  tetanus,  1456 
concentrated,   1457 
dried,  1458 
globulins,  1457 
Antitussin,  1009 
Antlia  gastrica,  1878 
Ants,  1470 
spirit,  391 
Aperient  pills,  1864 
Apii  fruetus,  1137,  1436 
Apiol,  1105, 1109,1136,1137 

liquid,  600,  1137 
Apioline,  1878 
Apis  mellifera,  1042,  1469 
Apium,  compound  mixture, 
1859 

graveolens,  1137,  1158 
Apocynacese,  1400,  1424 
Apocynein,  1202 
Apocynin,  1202,  1231 
Apocynum,  1202,  1424 

Androsaimifolium,    1210, 
1231 

cannabinum,    1202 

fluidextract,  566 
Apolysin,  1009 
Apomorphinaj    hydrochlor- 

idum,  962,  1321 
Apomorphine  chloride,  1321 

hydrochloride,  1321 
Apone,  1878 
Apoquinamine,  1326 
Aporetin,  1283 
Apothecaries'  measures,  44 

weights,  43 
Apothem,  607 
Apparatus,  arsenic  test,  1539 

for  boiling  point  determi- 
nations, 148 

for    continuous    washing, 
223 

stand,  168 

vacuum,  153 
Appert  glass  tank,  261 

glass  well  tube  percolator, 
292 
Apple,  llOl 

bitter,  1290 

colocynth,  1290 

juice,  fresh,  1100 
Approximate    measures,   45 
Apricot,  1101 
Apyonin,  1878 
Apyrothium,  1878 
Aqua,  652 

acidi  oarbonici,  702 

ammonia',  303,  783,  962 
fortior,  303,  784,  962 

amygdala    amane,    302, 
306 

anethi,  311 

anisi,  304,  306,  311 

aurantii  floris,  311 
florum,  306 

fortior,  305,  307 

binelli,  1878 

bullientis,  1S7S 

camphora,  304,  307,  311 

carui,  311 

cerasorum,  1S7S 

chloroformi,  302,307, 311 

ra'nnamomi,  304.  308,  311 

creosoti,  302,  308 


Aqua  crotonis,  1878 

destillata,  305,  308,  311, 
653,  962 
sterilisata,  305,  309 
flava,  lS7s 

fceniculi,  304,  309,  311 
fcetida      antihysterica, 

1S7S 
fortis,  666,  1878 
gummosa,  1879 
hamamelidis,  305,  309 
hydrogenii  dioxidi,  653 
hydrothionica,  ls79 
laurocerasi    (cherry    lau- 
rel), 311 
laxativa  viennensis,  1879 
menthae     piperita?,     304, 
310,  311 
viridis,  304,  310,  311 
metallorum,  1879 
napha;,  1878 
nigra,  1879 

phagedffinica  flava,  372 , 
1879 
nigra,  372 
phenolata,  N.F.,  302,  311 
regia,  666 
rosae,  305,  310,  311 

fortior,  305, 311 
saturnina.  1879 
Bedativa,  372 
vitte,  1879 
Aqua?,  302 

aromaticfe,  305 
Aqueous    elixir    of    glyryr- 
rhiza,  414 
of  licorice,  414 
extract  of  ergot,  637 
fluidextract  of  cinchona, 

571 
liquids,  301 

solutions,  301,  302,  351 
containing     sweet      or 
viscidsubstancea,317 
containing   .-sweet,   vis- 
cid,    or     suspended 
substances,  301 
tincture  of  rhubarb,  509 
Aquila  alba,  1879 
Aquozon,  1879 
Arabic  gum,  1027 
Arabin,  1027 
Arabinon,  1038 
Arabinose,  1037,  1038 
Arachis  oypogo&a,  1244 
Aralia.  1188,    L424 
fluidextract,  567 
racemosa,  1 188 
Araliaoecs,  l  12 1 
Aran's  ether,  H>s.-> 
Arbor  \ ite,  1 193 
Arbutin,  1259,  1300,    1305 
Arbutus,  trailing,  1306 
Archibald's  rtuppositary  ma- 

cliine,  17'.'1 
An  tostaphylos  Uva-ursi, 

1304 
Areoa  nut,  1305 
Areometers, 

Argentaniin.  909 
Argentamine.   1083 

Argent  i  aoetaa,  'KV) 
bromidum,  909 
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Argenti,  chloridum,  909 
chromas,  909 
citras,  909 
cyanidum,  909 
iodidum,  909 
lactas,  909,  1480 
nitras,  909,  962 

fusus,  909,  910,  962 
mitigatus,  909 
oxalas,  909 

oxidum,  909,  911,962 
phosphas,  909 
proteinas,  1480 
sulphas,  909 
ArgentinePharmacopceia,26 
Argentite,  908 
Argentum  crede,  909,  1480, 
1696 
fugitivum,  1879 
musivum,  1879 
vivum,  1879 
Argilla,  1879 

sulphuricaalcalisata,1879 
Argol,  719,  1092 
red,  1092 
white,  1092 
Argon,  650 

Argonin,  909,  1480,  1698 
Argyrol,  909,  1480,  1698 
Aricine,  1326 
Aristochin,  1337 
Aristol,  1127 

Aristolochia  reticulata,  1159, 
1183 
serpentaria,  1159,  1183 
Aristolochiaceae,  1400,  1424 

products,  1157 
Arnica,  1194,  1400 
flowers,  1194 
fluidextract,  567 
liniment,  1857 
montana,    1158,    1194, 

1210 
oil,  1158 
plaster,  1824 
root,  1210 
extract,  618 
fluidextract,  534 
tincture,  468 
tincture,  470 
Arnica  radix,  1210 
Arnicin,  1194,  1210 
Arnold   steam   sterilizer, 

1838 
Aromatic,   and  antacid  cor- 
rective   of     digestion, 
1849 
antiseptic  solution,    1849 
camphor  mixture,  364 
castor  oil,  447 
confection,  1850 
elixir,  400 

of  criodictyon,  409 
of  glycyrrhizn,  414 
of  licorice,  414 
of  ycrba  santa,  409 
red,  402 
fluidextract,  536 

of  f-ascara  sagrada,  541 
fiuklglyoerate  <>f  oascara 

■agrada,  592 
oil  spray,  446 
powder,  1701 


Aromatic  powder  of  chalk, 
1706 
and  opium,  1706 
solution  of  pepsin,  1446 
spirit  of  ammonia,386,784 
sugars,  1042 
sulphuric  acid,  670 
syrup,  325 

of  cascara,  325 

of  eriodictyon,  339 

galls,  1872 

of  rhubarb,  332 

of  senna,  349 

of  yerba  santa,  339 
tincture,  497 

of  galls,  1874 

of  rhubarb,  490 
umbelliferae     products, 

1128 
vinegar,  604 
waters,  305 
wine,  1876 
Aromatized  iodoform,  1083 
Aromatol,  446 
Arquebusade,  1879 
Arrack,  1050 
Arrangement   of  funnel   in 

filtration,  233 
Arrowroot,  1022 
Arsenate,  ammonium,  782 
and  bromide,   potassium 

solution,  942 
cupric,  907 
ferric,  861 
manganese,  855 
mercuric,  913 
sodium,  743,  939 

exsiccatus,  940 

Pearson's  solution,  943 

solution,  940 
Arseni  bromidum,  937 
chloridum,  937 
disulphidum,  937 
iodidum,  936,  940,  962 
trioxidum,  936,  937,  962 
trisulphidum,  937 
Arsenic,  650,  932,  936 
acid,  1492 

test    solution,    concen- 
trated, 1493 
antidote,  872 
bromide,  937 
chloride,  937 

solution,  938 
chlorophosphide  solution, 

1868 
disulphide,  937 
and    gold    bromide   solu- 
tion, 943 
hydrochloric  solution,  938 
iodide,  940 

and  its  salts,  tests,  93G 
oleate,  1246 
questions,  954 
solution,  Clemens',  942 
test,  1539,  1540 

apparatus,  1539 

Bettendorf's,  1641 

solution,  standard, 1539 

zinc,  1515 
dioxide,  666,  M7,  1 193 

incompatibility,  ic>7('> 
trisulphidc,  937 


Arsenic,  white,  937 

yellow,  1894 
Arsenical  solution,  Biette's, 

1868 
Arseni te,    potassium,    solu- 
tion, 939 

sodium,  exsiccated,  744 
Arseno-benzol,  1015 
Arsenous  acid,  656,  936, 937 
solution,  937 

iodide,  940 

and      mercuric       iodide 
solution,  941 

oxide,  937,  1493 
Arsenphenol-amine    hydro- 
chloride, 1015 
Artanthic  acid,  1191 
Artemisia,  1210 

absinthium,    1158,    1159, 
1201 

maritima,  1158 

pauciflora,  1260,  1266 

vulgaris,  1210 
Artemisin,  1266 
Artificial  anise  oil,  1135 

Carlsbad  salt,  1709 

cassia  oil,  1887 

gum,  1022 

kissingen  salt,  1709 

silk,  980 

Vichy  salt,  1709 
Art    of    compounding    and 

dispensing,  1642 
Asa  dulcis,  1879 
Asafetida,  1219 

emulsion,  356 

gum,  1219 

magnesia  and  opium  mix- 
ture, 367 

milk,  356 

oil,  1168 

plaster,  1866 

syrup, 1871 

tincture,  470 
Asafcetida,  1219,  1422 
Asagrcea  officinalis,  1359 
Asaprol,  1010,   1696 
Asarol,  1105,  1109 
Asarum,  1157,   1424 

canadense,    1157,    1158 

europoeum,  1109 

oil,  1158 

syrup,  compound,  336 
Asbestos,  700,  79S.  1493 

board,  L49 

platinised,  609 
Asbolin,  INT'.I  _ 
Ascaridol,  11S7 
AsclepiadaoecB.  1424 
Asclepiadin,  1203 
ABclepias,  1202.  1424 

fluidextract,  567 

tuberosa,  1202,  1231 
Asclepidin,  1231 
Asclepin,  L203 
Asellinc,  1  166 
Ascpsin,  lS/'.> 
Aaeptin,  1879 
Aseptol,  L879 
Ash  bark,  white,  1274 

berries,  prickly,  1209 

bone,  7l>:i 

determination,  1644 
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Ash,  prickly,  bark,  1198 

white,  wine,  517 
Asiatic  tincture,  1874 
Asparagin,  1030 
Asparoline,  1879 
Aspidium,  1196,  1416 
emulsion,  1853 
oleoresin,  599 
Aspidosamine,  1376 
Aspidosperma,  1376,  1400 
fluidoxtract,  537 
Quebracho,  1390,  1391 
bianco,  1376 
Aspidospermatine,  1376 
Aspidospermine,  1376,  1390 
Aspirator,  Lux's,  240 
Aspirin,  1010,  1696 
Assay,  alkali  salts,  organic 
acids,  1543 
alkaloidal,  1312 

general  directions,  1547 
biological,  1552 
aconite,  1554 
cannabis,  1553 
digitalis,  1554 
squill,  1554 
strophanthus,  1554 
suprarenal  gland,  1556 
bromides,  1543 
chlorides,  1543 
extract  of  aconite,  619 
belladonna  leaves,  pilu- 
lar,  620 
powdered,  621 
cannabis,  621 
cinchona,  636 
colchicum  conn,  623 
conium,  627 
hydrastis,  628 
hyoscyamus,  628 
ignatia,  639 
iodides,  1543 
nux  vomica,  630 
opium,  631 
physostigma,  632 
stramonium,  pilular, 
633 
powdered,  633 
fluidextract    of    aconite, 
536 
belladonna  root,  539 
cannabis,  540 
cinchona,  543 

aqueous,  571 
colchicum  conn,  573 

seed,  544 
conium,  574 
digitalis,  544 
guarana,  550 
hydrastis,  551 
hyoscyamus,  551 
ipecac,  552 
nux  vomica,  554 
pilocarpus,  554 
squill,  558 
stramonium,  588 
processes,  35 
proximate,  1547 
tincture  of  aconite,    469 
belladonna  leaves,  472 
cannabis,  474 
cinchona,  476 
compound,  477 


Assay,  tincture,  colchicum 
seed,  478 
deodorized  opium,  488 
digitalis,  478 
hydrastis,  481 
hyoscyamus,  482 
ignatia,  503 
iodine,  483 
nux  vomica,  486 
opium,  487 
physostigma,  489 
squill,  492 
stramonium,  492 
strophanthus,  493 
wine  of  colchicum  corm, 
516 
seed,  516 
ipecac,  517 
Assayed   tinctures,    modifi- 
cation for,  463 
Asthma  mixture,   1859 
Astragalus  gummifer,   1028 
Astringent  mixture,  363 
substances,    unofficial, 

1305 
tincture,  1874 
Astrocaryum  vulgare,  1245 
Ater,  1879 

Atlee's     acetone     mixture, 
1858 
lotion    for    sore    nipples, 
1858 
Atomic  weight  table,  650 
Atophan, 1339 
Atoxyl,   1015 
Atra,  1879 
Atramentum,  1879 
Atropa    belladonna,    1347, 

1348 
Atropina,  963,  1349 
Atropinae  sulphas,  963,  1350 
Atropine,   1349,  1354,  1389 
oleate,  438 
sulphate,   1350,  1847 
solution,  315 
Auramin,   1879 
Aurantii  amari  cortex,  1114, 
1420 
dulcis  cortex,  1115,  1420 
florum,  305 
Aureoline,  1879 
Auri  bromidum,  956 
chloridum,  956 
iodidum,  956 
et  sodii  chloridum,  956, 
963 
Aurum  musivum,  1879 
Australian  fever  bark,  1389 
Austrian  Pharmacopoeia,  26 
Autoclave,  1839 
Autogenous  vaccines,   1461 
Autograph    prescriptions, 

1603 
Automatic     water     still, 

Stokes',  179 
Auxiliary  thermometer,  129 
Ava-kava,  1193 
Avena  sativa,  1022 

Avens,  water,  1210 

Aves  class.  1481 
Avoirdupois  pound,  43 
weights,  43,  71 
origin,  42 


Axungia,  1879 
Azedarach,  1281 
Azolitmin,  1493,  1536 

test  solution,  1493,  1536 
Azur  II,  149.i 
Azur  II-oohm,  1493 
Azur  blue  II,  1493 

B 

Baccse  spinse  cervinse, 

1294 
Bacilli,  tubercle,  1562 
Bacillin  emulsion,  1462 
Bacillus    lactis    bulgaricus, 

1474 
Back  plaster,  1829 
Bacteria]  vaccines,  1461 

sensitized,  1461 
Bacterin,  acne,  1461 

cholera,  1461 

coli,  1461 

diphtheria,  1461 

furunculosis,   1461 

gonococcus,  1461 

influenza,   1461 

meningococcic,  1461 

pertussis,  1461 

plague,  1461 

pneumococcus,  1461 

pyorrhea,   1462 

scarlatina,  1462 

scarlet  fever,  1462 

staphylo-acne,  1462 

staphylococcus,  1462 

streptococcus,  1462 

typhoid,  1462 
mixed,  1462 
Bacterins,  1461 
Bacteriology,  25 
Bael,  1210 
Bael-fruit,  1034 
Baker's  ammonia,  790 

salt,  1879 
Baking  powders,  720 
Bak-red,  1303 
Balaena  mysticetus,  1481 
Balance,  ball,  66 

care  of,  70 

compound  lever,  67 

double     beam,     unequal 
arm,  66 

hydrostatic,  78 

for  liquids,  67 

Mohr's   specific   gravity, 
88 

prescription,  64 
box,  67 
torsion,  69 

single    brain,    unequal 
arm,  66 

testing,  61 

torsion,  68 

Westpnal  specific  gravity, 
VI 
Balanced    handle   spatulas, 

204 
Balances,  analytical,  64 

construction,  60 

counter,  <>5,  67 

hand,  til' 

prescription,  88 

single  beam,  equal  arm, 
80,  82 
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Balances,  Stansico,  63 
Balata,  1879 
Ball  scale,  66 
Balls,  cotton,  749 
Balm,  1128 

gilead  buds,  1192 

mountain,  1159,  1196 
Balsam  Canada,  1231,  1562 

copaiba,  1180,  1231 

fir,  1231 

Friar's,  1879 

gurjun  oil,  1157 

honey,  Hill's,  1884 

Hungarian,  1879 

Persian,  1879 

Peru,  1222 

poplar  buds,  1192 

Riga,  1879 

sulphur,  1879 

tolu,  1221 

tranquillizing,  602 

traumatic,  1879 

Turlington's,  1893 

Vervain's,  1894 
Balsamodendron,  mukul, 

1230 
Balsams,  1215 

questions,  1232 
Balsamum  arcsei,  1879 

gileadense,  1879 

judaicum,  1879 

nucista?,  1879 

ophthalmicum  rub  rum, 
1879 

Peruvianum,    1222,  1408 

saponicum,  1879 

St.  Ives,  1879 

tolutanum,  1221,    1408 

tranquillans,  602 

universale,  1879 

verum.  1879 

vitse  Hoffmanni,  1879 
Bang,  1879 
Baobab, 1034 
Baptigenin,  1379 
Baptin,  1379 
Baptisia,  1379,  1428 

fluidextract,  567 

tinetoria,  1231,   1379 
Baptisin,  1231,  1379 
Baptitoxine,  1379 
Barbados  aloes,  1290 
Barbotine,  1879 
Barii  acetas,  823 

benzoas,  823 

boras,  824 

bromidum,  824 

carbonas,  824 

chloridum,  824 

ehromafi,  824 

citras,  82 1 

dioxidum,  824 

hydroxiduni,  824 

iorliduiii,  824 
nitras,  824 

oxalaa,  821 

sulphas,  824 
Barilla,  1879 
Barium,  650,  798,  823 
bate,  N23 

bensoate,  823 

bora  I  •      32  I 

bromide,  824 


Barium,  carbonate,  824 
chloride,  824,  1494 
solution,  1870 
T.S.,  823,  1494 
chromate,  824 
citrate,  824 
dioxide,  824 
hydroxide,  824,  1494 
T.S.,  823,  1494 
volumetric     solution, 
tenth-normal,   1519 
iodide,  824 
nitrate,  824,  1494 
T.S.,  823,  1494 
oxalate,  824 
paraphenolsulphonate, 

762 
questions,  828 
sulphate,  824 
sulphethylate,  1083 
Bark,  angustura,  1210 
bay  berry,  1191 
blackberry,  1303 
black  oak,  1305 
buckthorn,  1288 
butternut,  1228 
calisaya,  1324 
cotton  root,  1275 

fluidextract,  578 
dogwood,   1273 
fringe  tree,  1270 
pomegranate,  1365 
prickly  ash,  1198 
red  Peruvian,  1325 
soap-tree,  1280 
sweet,  1189 
sweetwood,  1189 
tulip  tree,  1281 
wahoo,  1292 
white  ash,  1274 
oak,  1303 
pine,  1230 
wild  black  cherry,  1164 
Winter's,  1193 

oil,  1193 
yellow  Peruvian,  1324 
Barker's  post  partum  pills, 

1755 
Barley,  1022 
decoction,  1852 
sugar,  1041 
Barm,  1879 
Barometer  paper,  899 
Barosma     betulina,      1158, 
1182,  1231 
crenulata,  1158 
serratifolia,  1158,  1182 
Barosmin,  1231 
Barrel  mills,  196 
Bartlett's  funnel,  288 
Baryta  water,  715 
Basham's  mixture,  877 
Basic      betanaphthol      bis- 
muth, 1014 
fuehsin,  1499 
lead  acetate  test  solution, 
1602 
Hasilieon  ointment,   1800 

Ba -ii  oil,  sweet,  1169 

wild,  l  L28 
Hassi.i  longifoliu,  1244 

oil,  1211 
Bassorin,  1027 


Bateman's  pectoral   drops, 

507 
Bath,  glycerin,  139 

oil,  139 

salt  water,  139 

sand, 139 

steam,  141 
Bathing  spirits,  1870 
Baths,  139 
Battery   of  pebble  mills, 

196 
Battley's  sedative,  1868 
Baudruche,  1879 
Baum  analgesic,  1849 
Baume  de  vie,  1879 

tranquille,    601,  1879 
Baume's  hydrometer,  83 
Bayberry  bark,  1191 

oil,  1244 

powder,  compound,  1707 

syrup,  1871 
Bay  oil,  1143,  1887 

rum,  392,   1143 
Bdellium,   1230 
Beads,  Lovi's,  82 

specific  gravity,  82 
Bean,  1022 

calabar,  1346 

ordeal,  1346 

Saint  tgnatius,  1385 

vanilla,  1145 
Bearberry,  1304 

infusion,  456 
Bebeerine,  1387 
Beberine,  1390 

sulphate,  1390 
Beck's  bismuth  paste,  1863 

hydrometer,  87 
Becquerel's  gout  pills,  1864 
Beech-drop,  1305 
Beech  oil,  1244 
Beef  extract,   1473,  1494 

and  iron,  wine,  515 

peptone,  1506 

and  wine,  515 

wine,  515 
and  iron,  515 
Beeswax,  1469 
Beet  sugar,  712 
Behenoil,  1244,    1887 
Bela,  1210 

Belgian  Pharmacopoeia,  26 
Belladonna  extract,   green, 
606 

leaves,  1347 
extract,  619 
tincture,  471 

liniment,  432 

ointment,    1806 

plaster,  1825 

root,  1348 

fluidextract,   539 

suppositories,  1786 
Belladonna?  folia,  1347, 
1420 

folium,  P. I.,  1347 

radix,  1348,  1420 

tinctura,  P.  I.,  471 
Helladonnine,   1349 
Belle  dame,  1879 
Bending  class  tubes,  162 
Benedictum  vinum,  1879 
Benjamin  gum,  1223 
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Benne  leaves,  1034 

oil,  1241 
Ben  oil,  1244,  1887 
Bensemann's    method     for 

collecting  fusible  bodies, 

L28 
Bent  horn  stirrer,  153 
Benton      Myers     &     Co.'s 

suppository     mould, 

1790 
Benzacetin,  1010 
Benzaconine,  1361 
Benzaldehyde,    963,    1105, 

1107,  1147,  1163 
Benzaldehydum,       963, 

1163 
Benzaminelactate,  1010 
Benzanilid,  1010 
Benzene,  213,  995,  1494 

dimethyl,  1515 

methyl,  1515 

as  solvent,  213 
Benzerythrene,  995 
Benzidine,  1495 
Benzin,  121,  1495 

petroleum,  1495 
purified,  1254 

as  solvent,  213 
Benzinum  purificatum,  963, 

1254 
Benzoate,  ammonium,  786 

barium,  823 

benzyl,  1222,  1223 

calcium,  808 

ethyl,  1084 

ferric,  861 

manganese,  855 

mercuric,  913 

naphthol,  1010 

sodium,  745 
Benzoated     mixture,    alka- 
line, 1859 
Benzoates,  incompatibility, 

L676 
Benzoic    acid,    1222,  1223, 
1224 

ester,  1085 

ether,  1879 
Benzoin,  1223 

lotion,  1858 

tincture,  472 
compound,  472 
Benzoinated  lard,  1440 

suet,   1443 
Benzpinum,  1223,  1422 

B.   IlZol,     1    I'.M 

Benzoic.  1494 

Benzonaphthol,  HU0,  1879 
Benzophenoneid,  1879 
Benzosalin,  1083 
Benzosol,   1010,  1696,  1879 
Benzosulphinide,    1008 

sodium,  748 
Benzosulphinidum,    963, 

1008 
Benzoylanilid,  1010 
Bensoyl-d  i  m  e  t  h  v-amino- 

propanol    hydrochloride, 

L087 
Benzoyl  ecgonine,  1390 

glyc 01,  L230 

Benzoyl-guaiaool,  1010 
Benzoylnaphthol,  1010 
120 


Benzoyl-salicyli  c-acid- 

methylester,   1083 
Benzoyl-tetramethyl-dia- 
mino-ethyl-propanol 
hydrochloride,  1009 

tropeinc,  1390 
Benzyl  acetate,  1105 

benzoate,  1222,  1223 

cinnamate,  1222,  1223 
Berbamine,  1380 
Berberidaceae,  1400,  1424 
Berberine,  1261, 1363, 1380, 

1383, 1389, 1390 
Berberis,  1379,  1424 

fluidextraet,  568 

tincture,  468 

vulgaris,  1390,  1391 
Berbine,  1380 
Bergamot  oil,  1119 
Beringer's  elixir  of  I,  Q  and 

S,  1853 
Berlin  blue,  1880 
Berlinware  funnels,  234 
Berries,  buckthorn,  1294 

horse-nettle,  1388 

juniper,  1190 
fluidextract,  587 

poke,  1210 

prickly  ash,  1209 

saw  palmetto,  1199 

sumac,  1098 
Berry,  fish,  1380 

Indian,  1380 
Bcrtholletia  excelsa,  1244 
Berzelius'  alcohol  lamp,  120 

blowpipe,  136 
Bestucheff's  tincture,   501, 

1893 
Betaeucainse   hydrochlori- 

dum,  963,  1369 
Betaeucaine  hydrochloride, 
963,  1369,  1696 

lactate,  1696 
Beta-hexone  alcohol,  1038 
Beta-iminazolyl    e  t  h  y  1  a  - 
mine,  1345 
hydrochloride,  1495 
Betaine,     trimethylglyeoll, 

1390 
Betanaphthol,  963,  996 
Beta-naphthol-alpha-mono- 

sulphonate    of    calcium, 

1010 
Betanaphthol   benzoate, 
1010,  1696 

bismuth,  944,  945 

petrox,  441 

petroxolin,  441 
Betanaphthol -disulphonate 

of  aluminum,  1009 
Betanaphthol  hvdroxy- 

toluic  acid,  1011,  1696 

paste,  1820 

salicylate,  1010 
Beta  vulgaris,  1040 
Bet,  bouncing,  12N1 
Betel  nut,  L305,  1879 
Beth  root,  L208 
Betol,  lino,  L879 
Hcttcndorf's    arsenic    test, 

1541 
Betulaalba,  1154 

lenta,  1153 


Betulacese,  1400,  1424 

products,  1153 
Bud's  reagent,  1559 
Biborate  of  sodium,  749 
Bibron'e  antidote,  685 
solution   of    bromine, 
1868 
Bicarbonate,    ammonium, 
782 
potassium,  718 
sodium,  746 
troches,  1729 
Bichloride,    mercury,    918, 
919 
methylene,  1086 
tablets,   1774 
Bichromate,  potassium, 

1508 
Bichromates,  incompatibil- 
ity, 1676 
Bicuculla  canadensis,  1383 

cucullaria,  1383 
Biette's  arsenical   solution, 

1868 
Big  "G",  1879 
Bilberry,  1101 
Bile  reactions,  1558 
Biliary  color  reactions, 

1558 
Bilirubin,  1465 
Bilis  bovinum,  1879 
Biliverdin,  1465 
Binders,  post,  1650 
Binding  prescriptions,  1650 
Biniodide  of  mercury,  923 
Binoxalate,  potassium,  984 
Biological     assay,    aconite, 
1554 
digitalis,  1554 
cannabis,   1553 
squill,  1554 
strophanthus,  1554 
suprarenal  gland,  1556 
assays,   1552 
products,  1462 
Bi-platinoid,  1879 
Birch   oil,   empyroligneoua, 
rectified,  1154 
sweet,   1153 
tar,  glycerite,  1855 
oil,  rectified,   1154 
Bishop  drops,  1852 
Bismal,  944,  1083 
Bismuth,  650,  932,  943 
ammonio-citrate,   945 
and    ammonium    citrate, 
945 
solution,  816 
betanaphthol,  944,  945 
bromide,  944 
catarrh  suulT,  1868 
eliminate,  94  4 

cream,  ,J52 
elixir.  402 
glyoerite,  376,  953 
lodosubgaUate,  1696 

and  iron  citrate,  944 
lactate,  944 
and  lithium  citrate,  944 
magma,  370.  952 
methylene-digaUate,  10S3 
milk,' 952 
naphtholate,  1014 
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Bismuth,  nitrate,  glycerole, 

1856 
oleatc,  1246 
oxalate,  944 
oxide,  944 

ointment,  1861 
oxychloride,  944 
oxyiodogallate,  944 
oxyiodo-methylgallol, 

1085 
paste,  1863 
and  pepsin  elixir,  417 
pepsin     and     strychnine 

elixir,  417 
phosphate,  944 
questions,  954 
salts,  tests,  943 
solution,  953 
subcarbonate,  946,  947 

mixture,   1 859 
subgallate,  948 
subnitrate,  948 
subsalicylate,  951 
tannate,  944 
tartrate,  944 
tribromphenate,  944 
tribromphenol,   1696 
valerate,  944 
Bismuthi     betanaphtholas, 

944,  945,  963 
bromidum,  944 
chromas,  944 

et   ammonii   citras,   944, 

945,  963 

et  ferri  citras,  944 
iodosubgallas,  944 
lactas,  944 
et  lithii  citras,  944 
methylene  digallas,  944 
oxalas,  944 
oxidum,  944 
oxychloridum,  944 
phosphas,  944 
Bubcarbonas,     944,    946, 

963 
subgallas,  944,  948,  963 
subnitras.  944,  949.  963 
subsalicylas,  944, 951 ,  963 
tannas,  944 
tartras,  944 
tribromphenas,  944 
valeras,  944 
Bismuthine,  943 
Bistort,  1305 
Bistorta,  1305 
Bisulphate,  potassium,  713 

quinine,  1329 
Bisulphite,  potassium,  713 
sodium,  740,  1510 
test  solution,  1511 
Bitartrate  potassium,   719, 
1607 
sodium,  1511 

test  solution,  1511 
Bitter  almond  oil,  1161 
iodised,  1861 
Bpirit,  3X7 
syrup,  325 
water,  306 
apple,  L290 
candytuft.  1168 
drop,  1874 
metallic  pills,  1754 


Bitter  orange  elixir,  402 
oil,  1118 
peel,  1114 

fluidextract,  538 
tincture,  471 
stomachic  drops,  496 
substances,  248 
tincture,  496 
iron,  1875 
of  zedoary,  512 
wine  of  iron,  516 
wood,  1261 
Bitterless    syrup    of    quini- 

dine,  346 
Bittern,  684 
Bittersweet,  1385 
fluidextract,  576 
Bitumen  judaicum,  1879 
Bituminous  coal,  116 
Bixa  orellana,  1230 
Black  alder,  1281 
basilicon  ointment, 

1887 
blue,  1880 

cherry  bark,  wild,  1164 
cohosh,  1200 

fluidextract,  541 
draught,  1879 
drop,  1879 
flux,   1880 
haw,  1186 
elixir,  424 
fluidextract,  564 
hellebore,  1281 

tincture,  1874 
ink,   1856 
lotion,  372 

mercuric  sulphide,  914 
mustard,  1167 

oil,  1244 
oak  bark,  1305 
pepper,  1177 

confection ,  1 850 
snakeroot,  1200 

fluidextract,  541 
wash,  372 
Blackberries,  1099 
Blackberry  bark,  1303 
cordial,  425 
elixir,  compound,  420 
fruit,  syrup,  347 
Blackmail's  suppository 

mould,  1789 
Black's  blowpipe,  136 
Bladder  joints,  164 

senna,  1295 
Bladderwrack,  1032 
Blanc  fixe,  1880 
Blanched  almond.  1237 
Blast  lamp.  Russian,  120 
Blatta,  1481 

orientalis,  1481 
Blaud's  pills,  1747 
Blcnnostasine,  1390 
Bljster  spatula,  1831 
Blistering  cerate,   1800 
collodion,  428 
liquid,  315 

Blisters,    1881 

Block  weight*,  71 
Blood.  1480 

dragon's  1231 

reaction,  1558 


Blood,  reagents  for  exami- 
nation, 1560 
root,  1359 
serum,  1495.  1564 
Bloodroot  syrup,  348 

tincture,  491 
Blossoms,  red  clover,  1278 
Blowpipes,  136 

uses,  136 
Blue,  acid,  1877 
Berlin,  1880 
black,  1880 
Chinese,  1880 
cohosh,  1269 
dark    for    show    bottles, 

1850 
flag.  1206 

fluidextract,' 580 
flame  coal  oil  stove,  121 
glass,  707 
gum  leaves,  1148 
litmus  paper,  1537 
mass,  915,  1735 

and  charcoal  mixture, 
1859 
methylene,  1006,  1560 
mono-nitro-methylene, 

1504 
ointment,  1808 
pill,  915,  1735 
vervain,  1277 
vitriol,  908 
Blue-weed,  1034 
Board  of  Trustees,  U.  S.  P., 

28 
Bogardus  mill,  197 
Boiled  linseed  oil,  1239 
Boiler,  Patch's  tubular,  143 
Boiling,  147 
point,  148 

determination,  148 
table,  149 

for    saturated    solu- 
tions, 140 
volatile  oils,  1111 
points,  thermometer,  129 
Boisragon  pills,  1864 
Boldine,  1203,  1390 
Boldo,  1203,  1430 
fluidextract,  568 
leaves,    1203 
Boldu  Boldus,  1203 
Bolting  cloth  sieves,  207 
Bolus  armena,  1880 
Bone  ash,  697,  763 

black,  696 
Bone-phosphate,  763 
Boneset,  1205 
Boracic  acid,  704 
Borage,  1034 
Borago  officinalis,  1034 
Borate,  ammonium,  782 
barium,  824 
calcium,  749 
sodium,  748 

compound  solution, 770 
Borates,     incompatibility, 
1676 
tests,  704 
Borax.  748 

and  honey,  352 

of  rose,  351 
glycerite,  374,  1855 
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Borax  troches,  1875 
Borax-methylene  blue  solu- 
tion, 1561 
Borers  for  corks,  163,  164 
Boric  acid,  704 
cotton,  1851 
ointment,  1806 
tests,  704 
Borneol,  1105,  1106 
Bornyl  acetate,  1105,  1106, 
1125 

valerate,  1105 
Boro-benzoate,  sodium,  770 
Boroboracic  acid,  1877 
Borocitrate,   lithium,  776 
Borofax,  1880 
Borogiycerin,  1880 

glycerite,  375 

suppositories,  1785 
Borol,  1880 
Boron,  650,  656,  702,  703 

questions,  710 

trisulphide,  704 

trisulphidum,  704 
Borophenol,  1010 
Boro-salicylated  powder  of 

talc,  1708 
Borotartrate  potassium,  713 

and  sodium,  713 
Borussic,  1880 

acid,  1877 
Bossu's    stronger    laxative 

tincture,  I860 
Bostaurus,  1447, 1465,1474, 

1475,  1480 
Boswellia  carterii,  1159 
Botanical  name,  33 
Botany,  25 
Bottle  cap,  Hunt's,  1673 

capping,  mixture,  1859 

caps,    1673 

dropping,  1671 

fillers,  1670 

metric,  oval,  1669 

narrow  mouth,  1572 

oil,  1572 

poison,  1669 

specific  gravity,  81 

syrup,  1572 

tubulated,  1573 

wash,  220 

wide-mouth,  1572 
Bottles,  1669 

capping,  1673 

receiving,  for  percolators, 
297 

show,  colors,  1850 

washing,  1670 
Bougies,  647,  1784,  1794 

and  catheters,  301 
Bouillon  filtrate,  1462 

glucose,   1563 

plain,  15&3 

stock,  1562 
Boulton's  solution,  689 
Bouncing  bet,  1281 
Boundon, 1389 
Bovinine,  1880 
Bovox,  1880 
Bovril,  1880 
Bower,  virgin's,  1210 
Box  prescription  scales,  67, 
68 


Brady's  suppository  mould, 

1790 
Brain  salt,  effervescent, 1880 
Brandy, 3X5,   1050,  1093 

mixture,  1859 
Brasium,  1880 
Brassica  campestris,   1245 

nigra,  1167,  1244 
Brassicon,  1849 
Brauneria  pallida,  1228 
Braunite,  854 
Brayera,  1268,  1434 

infusion,  454 
Brazil  nut  oil,  1244 
Brazilian  rhatany,  1302 
Breast  plaster,  1829,  1866 

tea,  459 
British  gum,  1022,  1880 
oil,  1861 

Pharmacopoeia,  26 
Brofeine,  1880 
Bromal,  1083 
Bromalin,  1083 
Bromamide,  1084 
Bromate,  potassium,   1508 
Bromates,  684 
Bromauric  acid,  957 
B  romdiet  hylacetyl-carba- 

mide,  1083 
Bromi  chloridum,  679 
Bromic  acid,  679 
Bromide,  aluminum,  843 
ammonium,  787 

elixir,  400 
and  arsenate,  potassium, 

solution,  942 
antimony,  933 
arsenic,  937 
barium,  824 
bismuth,  944 
cadmium,  851 
calcium,  8l  I 
elixir,  403 
chromium,  891 
cupric,  907 
cuprous,  907 
ethyl,  1084 
ethylene,  1085 
ferrous,  861 
gold,  956 

and    arsenic,    solution, 
943 
homatropine,  1350 
hyoscvamine,  1353 
lead,  900 
lithium,  777 
clixi'-,  416 
magnesium,  684 
mercuric,  913,  1503 
test  paper,  1503 
solution,    alcoholic, 
1503 
methyl-codeine,  1085 
nickel,  898 
potassium,  720,   721 
with  caffeine,  efferves- 
cent, 733 
and  chloral,  compound 
mixture,  365 

compound  affervesoenl 

salt,  733 
effervescent  salt,  733 

elixir,  419 


Bromide,  quinine,  1331 
scopolamine,  1351 
silver,  909 

sodium,  749 
elixir,  420 

strontium,  824,  825 

zinc,  832 
Bromides,  assay,  1543 

elixir,  three,  423 

syrup,  336 

tests,  684 
Bromine,  650,  679,  683,  684, 
1  195 

chloride,  679 

di-ethyl-aeetyl- carba- 
mide. 1009 

inhalation,  1856 

solution,  685,  1868 

test  solution,  1495 

tests,  684 

volumetricsolution,  tenth- 
normal, 1519 

water,  1495 
Bromo-caffeine,  1880 
Bromo-chloralum,  1849 
Bromodiethylacetamide, 

1013,  1086 
Bromo-febrin,  1880 
Bromoform,  963,  1081 
Bromol,  1016,  1880 
Bromopyrene,  1880 
Bromopyrine,  10s4 
Bromo-soda,  1880 
Bromum,  683,  684,  976 
Bromyl  acetate,  1218 
Broom,  dyers',  1210 

tops,  1388 
Brotipyrine,  1880 
Brown  infusion,  456 

lobelia,  1857 

mixture,  363 

mustard,  1167 

ointment,  181 1 

plaster,     camphorated, 
1827 
Brownian  movement,  221 

Brown-Sec  1 1  lard's     anti-epi- 
leptic mixture,  1859 

Brueine,   1340 

Brunella,  1128 
vulgaris,  1128 

Brush,  graduate,  1669 

Brussels  conference,  '-'7 
Bryogenin,  1292 

Bryonia.    1292,    1426 

alba,  1259,  1292 

dioica,  1259,  1292 

tincture.  497 
Bryonidin,  1292 
Bryonin.  1259,  1292 
Brvonv,  1292 
Bryoresin,   1292 

Bubonic     plague     vaccine, 

Haffkine's.  1461 
Buchu,  1182,  1 L20 

elixir,  403 
compound,  103 

Buideztract,  539 

compound,  568 
infusion,  456 
oil.  1158 
and     potassium    acetate 

elixir,  403 
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Buchu,  tincture,  468 
Buckbean,  1278 
Buckthorn  bark,  1288 
fluidextract,  546 

berries,  1294 
syrup,  347 
Buds,  poplar,  balsam,  1192 
Bufo  cinereus,  1481 

viridis,  1481 
Bugleweed,  1128 
Buhrstone,  193 

mill,  193 
Bulb  blowpipe,  136 
Bulgarian  bacillus,  1474 
Bulkley's   calamine   lotion, 

1858 
Bumping,  168 
Bunsen  burners,  123 
Bunsen's  clamp,  168 

pump,  240 
Burdock  root,  1277 

seed  tincture,  1874 
Burettes,  1487,  1517 
Burgundy  pitch,  1231 
oil,  1157 
plaster,  1824 
Burner,    Fletcher's    radial, 

124 
Burners,  Bunsen,  123 

Springfield,  124  _ 
Burnett's  disinfecting  fluid, 

836 
Burning  fluid,  1880 
Burnt  alum,  844 

sugar  coloring,  1047 
Burow's  solution,  846 
Burseracese,  1400 
Bushel,  43 
Butter,   1480 

antimony,  1880 

cacao,  1243 

orris,  1190 

yellow,  1497 
Butternut  bark,  1228 
Butyl,  995 

chloral,  1084 

chloral-hydrate,    1084 
Butyl-chloral,  solution,  1868 
Butylene,  995 
Butylhypnal,  1880 

isothiocyanate,  1 105, 1110 
Butyraldehyde,  1148 
Butyrate,  amyl,  1083 

ethyl,  1084 
Butyric  acid,  985,  995,  1480 

esters,  1092,  1123 
Butyro-ref  ractometer,  Zeiss, 

1552 
Butyrum,  1480 

majoransB,  1880 

nucista:,  1880 
Huxine,    L387,   1390 
Buxus  scmpcrvirens,  1387, 

1390 
Byne.  1880 
Bynin,  1  **0 
Bynol,  1880 


Cacao  batter,  1243 
pneparatum,  12 13,  I  130 
prepared,  1243,  1436 


Cachet  apparatus,  German, 
1718 

board,  Limousin's,  1717 

de  pain,  1715 

dry  seal,  1720 
Cachets,  1700,  1716 
Cacodylate,  sodium,  751 
Cacodylic  acid,  751,  1084 
Cactaceae,  1424 
Cactina,  1880 

Cactus    grandiflorus,    1380, 
1424 
tincture,  498 
Cadaveric  alkaloids,  1481 
Cadaverine,  1481 
Cade  oil,  991 

petrox,  442 

petroxolin,  442 
Cadinene,     1179,     1187, 

1218 
Cadmii  bromidum,  851 

chloridum,  851 

iodidum,  851 

oxidum,  851 

sulphas,  851 

sulphidum,  851 
Cadmium,  650,  831,  851 

bromide,  851 

chloride,  851,  1495 
test  solution,  1495 

iodide,  851,  1495 

oxide,  851 

and     potassium     iodide, 
1495 

questions,  851 

salts,  tests,  851 

sulphate,  851 

sulphide,  851 
Caesalpinia   bunducella, 

1245 
Csesium,  650,  711 
Caff  a,  1880 
Caffeic  acid,  1381 
Caffeina,  963,  1371 

citrata,  963,  1372 

effervescens,  963,  1373, 
1709 
Caffeina?  sodio-benzoas,  963, 
1373 

sodio-salicylas,  1374 
Caffeine,  1371,  1381,  1386 

citrated,   1372 

effervescent  citrated, 
1373 

sodio-benzoatc,  1373 

sodio-salicylate,  1374 

and     sodium     benzoate, 
1847 
Caffeorcsorcin,  1880 
Cage,  wire  for  still,  178 
Cail-cedra,  1880 
Cajeput  oil,  1147 

spirit,  385 

compound,  1871 
( lajuputene,  1147 

hydrate,  1147 
( !aiuputol,  1117 
( ','ikr  sublimates,  181 

(  'alabar  bean,   l.i  16 

tincture,  488 
Calamina   pncparata,    841, 

976 
Calaminaris,  lapis,  841 


Calamine,  831,  834,  1880 
lotion,  1858 
ointment,  181 1 
prepared,  841 
Calamintha,  1128 

clinopodium,  1128 
Calamus  draco,  1231 

oil,    1157 
Calcii  benzoas,  808 

bromidum,  808,  811,  963 
carbonas     pracipitatus, 

808,  812,  963 
chloridum,  808,  814,  963 
glycerophosphas,  808, 

815,  963 
hydroxidum,  808 
hypophosphis,  SOS,  816, 

964 
iodas,  808 
iodidum,  808 
lactas,  808,  817,  964 
lactophosphas,   808,  821, 

976 
phenolsulphonas,  808 
phosphas    prfficipitatus, 

808,  821,  976 
salicylas,  808 
sulphas,  808 

exsiccatus,  808 
sulphidum,  808 

crudum,  808,  818,  964 
sulphis,  808 
sulphydras,  808 
thiosulphas,  808 
Calcination,  138 
Calcined  magnesia,  800 
Calcithos,  1880 
Calcitrapine,  1360 
Calcium,  650,  798,  807 
benzoate,  808 
betanaphthol-sulphonate, 

1696 
borate,  749 
bromide,  81 1 

elixir,  403 
carbonate,     precipitated, 

812 
chloride,  814 

solution,  1558 

test  solution,  1496 
chloro-hypochlorite,  680 
glycerinophosphate,  815 
glycerophosphate,  815 
hydrochlorophosphate, 

syrup,  337 
hydroxide,  808 

solution,  809 

syrup,  325 

test  solution,  1496 
hvpophosphite,  816 

elixir,  404 
iodate,  808 
iodide,  808 

syrup,  337 
lactate,  817 
lactophosphate,  821 

:ind   iron    svrup,   338 

elixir,  404 

syrup,  H2S, 

oxalate,  984 

oxide,  808 

oxyBulphuret  solution, 823 

phenolsulphonate,  808 
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Calcium   phosphate,    preci- 
pitated, 821 
syrup,  1873 
with  eo<l  liver  oil,  emul- 
sion, 358 
qui  -i  inns,  828 
salicylate,  808 
and  sodium  glycerophos- 
phates, elixir,  404 
1:\  1 1<> phosphites,  syrup, 
336 
sulphate,  808 
exsiccated,  808 
test  solution,  1496 
sulphethylate,  1084 
sulphide,  808 
crude,  818 
sulphite,  808 
sulphydrate,  808 
thiosulphate,  808 
Caldwell's  whooping  cough 

remedy,  1867 
Calendula,  1203,  1426 
fluidextract,  568 
officinalis,  1203 
tincture,  498 
Calendulin,  1204 
Cali-ava,  1SS0 
hark,  1324 

fluidextract,   542 
elixir,  406 

and    hypophosphites, 

407 
ferrated,  406 
with  iron  and  bismuth, 
407 
and     calcium    lacto- 
phosphate,  408 
Calomel,  920 

electrolytic       determina- 
tion, 1542 
in  oil,  1847 
and  jalap,  1707 
and      santonin     troches, 
1731 
CalomeloL.  1696 
Calumba,  1261,  1412 
infusion,  456 
tincture,  473 
Calx,  808,  964 

chlorinata,  680,  808,  811, 

964 
sulphurata,  818 
Cambogia,  1284,  1404 
Camphene  group,  1104 
( 'amphine,  1880 
Camphoid,  1880 
Camphol,  1015,  1880 
(  'anipho-meiithol,  1 121 

Camphor,  1105,  1108,  1159 
cerate,  1801 

compound,  1880 
and      chloral,      glycerolc, 

1856 
and    chloroform    petrox, 

442 
compressed,  1160 
cream,  1851 
julep,  1849,  1880 
juniper,  1188 
liniment,  432 

ammoniated,  43! 
and  menthol,  1121 


( 'amphor  mixture,  acid,  364 
aromatic,  364 
Parrish's,  364 
monobromated,  1 161 

oil,  1158 

ointment,  181 1 

phenolated,  1849 

powder,  compound,  1866 

spirit,  388 

wash,  ammoniated,  372 

water,  307 
(amphora,  964,   1159,   1  106 

monobromata,  964,   1161 
Camphorated    acetic    acid, 
1849 

brown  plaster,  1827 

chloral,  1079 

chloroform    petroxolin, 
442 

chloro-tannate  of  iodine, 
1856 

Dover's  powder,  1867 

menthol,  1 121 

mother  plaster,  1827 

oil,  432,  1847 

phenol  petrox,  444 
petroxolin,   444 

soap  liniment,  435 

tincture  of  opium,  487 
Camphoric  acid,  1161,  1169 
Camphorline,  1880 
Camphors,  1104 
Canada  balsam,  1231,  1562 

liniment,  434 

pitch,  1231 
plaster,  1866 

snake-root,  1157 

syrup,  compound,  336 

turpentine,     1231,     1496, 
1562 
oil,  1157 
Canadian  hemp,  1202 

moonseed,  1389 
Canadine,  1363 
Canarium  commune,  1157 
Cancroin,  1880 
Cancrorum  chelae,  1880 

iapilli,  1880 
Candclsc  fumales,  1880 
Candle  filter,  1841 

nut  oil,  1244 
Candytuft,  bitter,  1168 
Cane  sugar,  1038,  1040, 
Canella,  1188,  1426 

alba,  1158 

and  aloes,  powder,  1705 

oil,  U58 

\\  interana,  1188 

<  laneUacese,  1426 
Canna.  L022 

edulis,  1022 

Cannabis,   MM,  1412 
biological  assay,  1553 
extract ,  621 

fluidextract,  540 

Indian  oil,  1158 
indica,   list 

ethereal  tincture,   1874 

extract,   621 
sativa,   1168,   1184,   1244 
tincture,  473 

Cannarium  commune,  1230 
Canquoin'e  paste,  1863 


Cantharidal    collodion,   428 
( lantharides,  l  167 

cerate,    1800 

ethereal  tincture,  1874 

liniment,    1857 

ointment,  1861 

paper,  1863 

plaster,  1826 

tincture,  474 
Cantharidin,  1467 

ointment,  1804 

plaster,  1824 

vinegar,  603 
Cantharidis  tinctura,  P.  I., 

474 
Cantharis,  1467,  1482 

vesicatoria,    1467 
Canthos,  1880 
( lanton     flannel     strainers, 

227 
1  Capacity,  metric  measures, 
47 

unit,  metric,  45 

units,  1516 
Cape  aloes,  1288 
Capita  papaveris,  1S80 
Capping  bottles,  1673 
Caprifoliacea;,  1400,  1426 
Caproic  esters,  1092 
Capronaldehyde,  1148 
Capronic  acid,  985 
( laprylic  esters,  1092 
Capsaicin,  1180 
Caps,  bottle,  1673 
Capsella    bursa-pastoris, 

1169 
Capsicuni,  1179,  1420 

fastigiatum,  1158 

frutescens,  1179 

and  myrrh  tincture,  499 

oleoresin,  599 

oil,  1158 

ointment,  1804 

plaster,  1825 

tincture,  474 
(  apsuke  amylaceae,  1880 
Capsules  and   pearls,   gela- 
tin, 1775 

empty,  1  777 

enteric,  1781 

gelatin,    hard    and    soft, 
1777. 

glutoid,  17v_' 

poppy,    1386 

suppository,  1794 

wafer,    1716 
Caramel,  976,   1047 

tincture.  499 
Caraps  guianansis,  1244 
Caraway,  1128 

oil,  U29 

t  'arawa\  seed,   Ill's 

Carbamate,   ammonium, 

7  vi 

ethyl,  1068 
Carbamide,  chloral,   10M 

urea,   1  |sl 
(  'arhasus,  Ism) 

Carbasol,  996 

(  arbazotic  acid.    ]s77 
( !arbo  animalis.  702 

ligni,  703,  '.mi 
Carbohydrates,   1032,   1037 
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Carbol  methyl  violet,  solu- 
tion, 1562 
Carbolate,  iodine,  1857 
Carbolfuchsin  solution,  1562 

diluted.  1562 
Carbolic  acid,  998 
crude,  997 
glycerite,  376 
liquefied,  1000 
ointment,  1810 
suppositories,  1786 
water,  31 1 
Carboline,  1880 
Carbolized   iodoform,    1857 
oil,  447 

solution  of  iodine,  689 
Carbon,  650,  702 
bisulphide,  1496 
black,  1880 
dioxide,  702,  985,  995 

snow,  702 
disulphide,  214,  692,  995, 

1496 
monoxide,  702,  985,  995 
oxysulphide,  995 
questions,  710 
as  solvent,  214 
tetrachloride,  1084,  1496 
Carbonate,    ammonium, 
788 
test  solution,  1491 
barium,  824 

calcium,  precipitated,  812 
creosote,  992 
ferrous,  mass,  865,   1734 

saccharated,  864 
guaiacol,  994 
lead, 903 
lithium,  778 
magnesium,  799 
manganese,  855 
mercurous,  913 
nickel,  898 
potassium,  722 

test  solution,  1508 
pyro-oleosus,  ammonium, 

782 
sodium,  1511 

anhydrous,  1511 
monobydrated,  751 
test  solution,  1511 
strontium,  824,  827 
tests,  703 

zinc  precipitated,  833 
Carbonei  chloratum,  1084 
disulphidum,  692 
tetrachloridum,  1084 
Carbonic  acid,  702,  995 
Carboy  rocker,  657 
Cardamom    elixir,    com- 
pound, 405 
oil,  1155,  1244 
seed,  1154 

spirit,  compound,  392 
tincture,  475 
compound,  475 
Cardamomi    semen,     1154, 

1424 
Cardamomum,  1164 
Cardinal  drops,   1852 
Card  index  prescription  file, 

1653 
Cargentos,  909,  1480,  1696 


Carlsbad     salt,     artificial, 

effervescent,  1709 
Carminative,   Dalby's,  364 

De wees',  367 

mixture,  364 
Carmine,  1471,  1496 

indigo,  759 

test  solution,  1501 

solution,  1472 
Carmine-red,   1469 
Carminfibrin,  1560 
Carminic  acid,  1469 
Carminum,  976,  1471 
Carnallite,  733,  798,  806 
Carnine,  1473 

syrup,  Niemann's,  1880 
Carota,  1138 
Carpaine,  1389 
Carrageen,   1025 
Carrageenin,  1025 
Carrel-Dakin  solution,  682, 

1868 
Carron  oil,  432 
Carrot  fruit,  1138 

oil,  1138,  1158 
Cartagena  ipecac,  1366 
Carthamus,  1210 
Cartier's  hydrometer,  87 
Carum,  1128,  1422 

Carvi,  1128,  1129 
Carvacrol,  1105,  1109,  1125 
Carvene,  1129 
Carvone,  1105,  1108 
Caryophyllene,  1142 
Caryophyllin,  1141 
Caryophyllus,  1141,  1412 
Cascara  sagrada,  1287, 1418 
elixir,  405 

compound,  405 
extract,  622 
fluidextract,  540 
aromatic,  541 
fluidglycerate,  591 

aromatic,  592 
syrup,  aromatic,  325 
Cascarilla,  1189,  1426 

oil,  1158 
Cascarillin,  1189 

infusion,  456 

tincture,  468 
Cascarin,  1287 
Casein  emulsions,  1667 

milk,  1480 

silver,  909 
Cashew  nut,  1034 
Caspari's    elixir    iron,    qui- 
nine and  strychnine.phos- 

phates,  1853 
Cassava,  1022 
Casserole,  1788 
Cassia  acutifolia,  1282 

angustifolia,  1282 

fistula,  1292,  1428 

marilandica,  1281 

oil,  1139 

artificial,  1887 
synthetic,  1140 

purging,  1292 
Caasiterite,  899 
Cassius's  purple,  1880 
(  a.stanea,  1299,  1426 

dentate,  1299 
Castile  soap,  white,  1249 


Castner  process,  756 
Castor,  1480 

fiber,  1480 

oil,  1241 

aromatic,  447 
emulsion,  359 
jelly,  1857 

tincture,  1874 
Castoreum,  1480 
Castoria,  1880 
Catalytic  agent,  669 
Cataplasm,    emollient,   45f 

kaolin,  1822 
Cataplasma  kaolini,  1822 
Cataplasms,  1822 
Cataplasms,  311,  647,  1822 
Cataria.  1127,  1428 
Catarrh    snuff,    bismuth, 

1868 
Catarrhal  vaccine,  1461 
Catechin,  1298 
Catechol,  1298 
Catechu,  1305 

asplenifolia,  1305 

infusion  compound,  1856 

pale,  1298 

tincture,    compound, 
479 
Catechutannic  acid,  1298 
Cathartic  acid,  1282 

elixir,    compound,   406 

pills,  compound,  1747 
vegetable,  1753 
Cathartocarpus  fistula,  1292 
Catheters,  647 
Catmint,  1127 
Catnep,  1127 

fluidextract,  569 

oil,  1158 
Caulophyllin,  1231 
Caulophylline,  1269 
Caulophyllum,  1269,  1424 

fluidextract,  570 

thalictroides,  1231,  1269 
Caustic  cone  mould,  911 

iodine,  1849 

lunar,  910 

painless,  1849 

potash,  715 

soda,  740,  741 
Cauterizing  pencils  of  cop- 
per sulphate,  1864 
Cayenne  pepper,  1179 
Cc,  47 

Ceanothin,  1231 
Ceanothus     Americanus, 

1231 
Cedar,  red,  1193 

oil,  red,  1159,  1193 
Cedarwood  oil,  1505,  1562 
Cedrat  oil,  1157 
Celandine,  1389 
Celastracese,  1426 
Celerina,  1880 
Celery  fruit,  1137 

fluidextract,   566 

oil,  11. ".s 

seed,  1137 
Cellar   arrangement,    1566, 

1579 
Ccllulin,  980 
Celluloid,  983 
Cellulose,  980 
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Cellulose  and  lignin  destruc- 
tive distillation,  986 

group,  980 

questions,  1017 

mercerized,  980 
Celsius,  126 
Cement,  1573 
Centaurium,  1269,  1428 
Centaury,  1269 

American,  1281 
Centesimal  alcoholmeter,87 
Centi,  45 
Centigrade,  126 

thermometer,  127 
Centigramme,  47 
Centimeter,  46 
Centrifugal  filter,  243 

filtration,  242 
Centrifuge,  278 
Cephaeline,  1367 
Cephalgia  acuminata,  1366 

ipecacuanha,  1366 
Cera  alba,  1470,  1482 

flava,  1469,  1482 

sigillata,  1880 
Cerasein,  1231 
Cerasin,  1027 
Cerasus  serotina,  1232 

virginiana,  1231 
Cerata,  1799 
Cerate,  1800 

blistering,  1800 

camphor,  1801 

cantharides,  1800 

compound  camphor,  1880 

Goulard's,  1801 

lead,  compound,  1849 
subacetate,  1801 

rosin,  1800 

compound,  1801 

savine,  1850 

simple,  1800 

soap,  1850 

Turner's,  1811,  1880 

zinc  carbonate,  1850 
Cerates,  301,  647,  17 

and   ointments,    dispens- 
ing, 1814 
preserving,  1814 
Ceratum,  1799,  1800 

camphorse,  1799,  1801 

cantharidis,  1799,  1800 

cetacei,  1799 

citrini,  1880 

epuloticum,  1880 

labiale,  1880 

lithargyri     acetati    com- 
positum,  1880 

plumbi  subacetatis,  1799, 
1801 

resinse,  1799,  1800 

compositum,  1799,1801 

sabina;,  1850 

saponis,  1850 
Cercsin,  1880 
Cereus  grandiflorus,  1380 

night  blooming,  1380 
Cerevisiffi  fermcntum  com- 

pressum,   1050,   1434 
Ceric  oxide,  849 
Cerii  chloridum,  850 

nitras,  850 

oxalas,  849,  850,  964 


Cerii  oxidum,  850 

sulphas,  850 
Cerin.  1469 
Cerite,  849 
Cerium,  650,  831,  849 

chloride,  850 

compounds,  tests,  849 

nitrate,  850 

oxalate,  850 

oxide,  850 

questions,  851 

sulphate,  850 
Cerolein,   1469 
Ceroso-ceric  oxide,  850 

oxidum,  850 
Cerotic  acid,  1469 
Cerous  oxide,  849 
Ceruleine,  759 
Cetaceum,  1465,  1482 
Cetin,  1465 

elaic  acid,  1466 

elain,  1466 
Cetraria,  1880 

decoction,  458 
Cetyl  palmitate,  1466 
Cevadilline,  1389 
Cevadine,  1359,  1389 
Ceylon  cinnamon,  1139 

oil,  1140 
Chalcanthum,  1880 
Chalk  and  opium  powder, 
aromatic,  1706 

aromatic,  powder,  1706 

drop,  813 

French,  707 

with  mercury,  916 

mixture,  363,  1859 

ointment,  1861 

powder,  compound,  1702 

powders,  1867 

precipitated,  812 

prepared,  813 
Chalybeate  pills,   1747 
Chamseliretin,  1275 
Chamselirin,  1275 
ChamEelirium,  1281 

luteum,  1275, 1281 
Chamisso,  1389 
Chamomile,  German,   1194 

wild,  1194 
Channing's  solution,  927 
Chapman's     dinner     pills, 
1749 

liver  pills,  1865 

mixture,  366 

pump,  241 
Charcoal,  116,703,985 

animal,  702 

for    decolorizing,   247 

and   blue  mass  mixture, 
1859 

poultice,  1866 

troches,    1 730 

wood,  703 
Charpie,  1880 
Charta  cantharides,  1863 

potassii  nitratis,  1833 

sinapis,  1827 
Chartae,  1833 
Chaser  mills,  194 
( 'hasers,  194 
Chaulmoogra  oil,  1244 

ointment,  1804 


Chavibetol,  1105,  1109 
Chavica  betle,  oil,  1109 
Chavicol.  1105.  1109 

methyl,  1134 
Cheiranthus   annuus,    1169 
Chekan,  1210 
Chckc-n,  1210 
Chelen,  1880 
Chelerythrinc,    1360,    1389, 

1390 
Chelidonic  acid,  1389 
Chelidonine,  1389 
Chclidonium,  13*9 

majus,  1389,  1390 
Chelidoxanthin.  1389 
Chelone  glabra,  1231 
Chelonin,  1231 
Chelsea  pensioner,  1851 
Chemical  food,  345,  1880 

formulas,  33 

incompatibility  in  li- 
quids, 1675 
in    solid    preparations, 
1690 

precipitates,  252 

solution,  211,  312 

substances,  inorganic,  649 
Chemically      pure      acids, 

657 
Chemistry,  25 
Chenopodiacese,  1400 
Chenopodium,  1193 

ambrosioides,  1193 
anthelminticum,  1187 

oil,  1187 
Cherry,  1101 

bark,  wild  black,  1164 

laurel,  1193 

wild,  1164 
Chestnut  leaves,  1299 
fluidextract,  569 
Chest  roaster,  1829 
Chilblains,  cream,  1851 
Chilean      Pharmacopoeia, 

26 
Chili  saltpetre,  66 1 
Chillies,  African,  1179 
Chimaphila,  1300,  1426 

fluidextract,  570 

umbellata,  1231,  1300 
Chimaphilin,  1231,  1300 
Chimney  of  furnace,  117 
China  clay,  709 
Chinese  blue,   1880 

cinnamon  oil,  1140 
Chinium,   18S0 
Chinoidine,   1390 

pills,   1864 
Chinoline,  1010,  1390 
Chionanthus,   1270,  1430 

fluidextract,  570 

viririnica,    1270 
Chionia,  1880 
Chirata,  1270,  1428 

fluidextract,  570 
Chiratin,    1270 
( Jhiretta  infusion,  456 

tincture.  468 
Chloral,  1078 

ammonium,    1084 

umylene  hydrate,  1084 

and    bromide   compound, 
365 


1912 


INDEX 


Chloral  butyl,  1084 
caffeine,   1880 
camphor,  1880 
and  camphor,  glycerole, 

1856 
camphorated,   1079 
camphoratum,  1079 
carbamide,  1884 
carmine,  1881 
cream,   1851 
cyanhvdrate,  1084 
hydrate,  1078 
hydrated,    test    solution, 

1501 
menthol,  1084 
phenol,  1084 
and  potassium  bromide, 
compound    mixture, 
365 
syrup,   325 
urethane,  1084 
Chloralamide,    1084,    1696, 

1881 
Chloralformamide,  1084, 

1696 
Chloral-hydrate,     butyl, 

1084 
Chloralimide,  1084,  1881 
Chloralose,  1084 
Chloralum,  848 

hydratum,  964,  1078 
Chlorate,  mercuric,  913 
potassium,  723 
troches,   1 729 
sodium,  740 
Chlorates,  tests,  679 
Chlorauric  acid,  1500 
Chlorazene,  1010 
Chloretone,  1696 
Chloric  acid,  679 
Chloride,  aluminum,  847 
ammonium,    790 
and  iron,  782 
mixture,  364 
test  solution,  1491 
troches,  1729 
amyl,  1083 
apomorphine,    1321 
arsenic,  937 

solution,  938 
barium,  824,  1494 

test  solution,  1494 
bromine,  679 
cadmium,  851,  1495 
test  solution,  1495 
calcium,  814 
solution,  1558 
tesl  solution,  1496 
cerium,  850 
chromium,  891 
oobaltous,  1497 

test  solution,  1497 
cocaine-,  1369 
ootarnine.  1324 
cuprie,  907 
cuprous,  907 
diacetylmorphine,  1323 
ethyl,  1067 
ethyl  rnorphi  tie,   1322 
euraine,  1369 
ferric,  866 

solution,  867,  1668 
test  solution,  1  ■!!>'.» 


Chloride,  ferric,  tincture, 

869 
ferrous,  solution,  889 

syrup,  341 
gold,  956,  1500 

and  sodium,  956 

test  solution,  1500 
hydrastine,  1364 
hydrastinine,  1364 
lead,  900 
lime,  680 
lithium,  776 
magnesium,  806,  1503 
manganous,  855 
mercuric,  9 is,  919 

corrosive,  918,  919 

test  solution,  1503 
mercurous,  920 

mild.  920 
methyl,  1086 
methylthionine,  1006 
morphine,  1318 
nickel,  898 
palladous,  1506 

test  solution,  1506 
pilocarpine,  1355 
platinic,  1507 

test  solution,  956,  1507 
potassium,  712,  733 
quinine,  1330 

and  urea,  1334 
silver,  909 
sodium,  753,  1512 

and  platinum,  740 

solution,  physiological, 
754 

volumetric   solution, 
tenth-normal,    1531 
stannous,  899,  1513 

test  solution,  1514 
acid,  1514 
saturated,  1514 
strontium,  824 
zinc,  834 

solution,  835,  1558 
Chlorides,  assay,  1543 
four,  elixir,  1853 
tests,  679 
Chlorinated  eucalyptol,  1852 
lime,  680,  811 

solution,  315,  1558 
liquid  petrolatum,  1852 
potassa,  solution,  683 
soda  solution,  681 
Chlorine,  650,  679 

compound  solution,  682 
saucer  disinfectant,  683 
test  solution,  1496 
water,  682,  1496 
Chlorite,  lead,  900 
Chlormethylmenthyl  ester, 

1084 
Chlorobrom,  1881 
( 'lilorocarhon,  Ids  I 
Chloroform,  213,  1079,  i  197 

and  aconite  liniment,  434 

anodyne,  365 
elixir,  1853 
emulsion,  355 
gelatinized,  1850 
liniment,  433 

and  morphine,  compound 

mixture,  365 


Chloroform  and  morphine, 
compound  tincture,  468 

and  opium  mixture,  com- 
pound, 368 

paregoric,       Dr.      Harts- 
horn's, 1853 

petroxolin,  camphorated, 
442 

as  solvent,  213 

spirit,  388 

water,  307 
Chloroformum,  964,  1079 
Chlorogenine,  1390 
Chloro-hypochlorite,     cal- 
cium, 680 
Chlorol,  1881 
Chlorophenol,  1881 
Chloroplatinic  acid,  1507 
Chlorphenol,  1010 
Chocolate-coated  pills,  1756 

syrup,  1873 
Cholate,  mercuric,  913 
Choleate,  sodium,  1481 
Cholera  bacterin,  1461 

mixture,  Sun,  368 

remedy,  1867 
Cholesterin,      1441,      1465, 

1475 
Choline,  1481 
Chondodendron     tomento- 

sum,  1387,  1391 
Chondrus,  1025,  1402 

crispus,  1025 

emulsions,  1668 

gelatin,  1025 

mucilage,  353 
Christia,  1881 
Chromate,   barium,  824 

bismuth,  944 

lead,  901 

mercuric,  913 

potassium,  713,  1508 
test  solution,  1508 

silver,  909 

strontium,  824 
Chromates,  incompatibility, 

1676 
Chromic  acid,  656,  892 
solution,  315 

anhydride,  892 

dioxide,  891 

oxide,  891,  892 
Chromii  bromidum,  891 

chloridum,  891 

dichloridum,  891 

Buoridum,  892 

iodidum,  892 

oxidum,  892 

sulphas,  892 

trioxidum,  891,  892,  965 
Chromium,  850,  854,  891 

bromide,  891 

chloride,  891 

dichloride,  891 

dioxide.  891 

fluoride.  893 
iodide,  892 
monoxide,  891 
questions,  80 1 

salts,  test-,  891 
ses(|iiioxide,  N'.ll 
sulphate,  892 

trioxide,  666,  891,  892 
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Chromogene,  1275 
Chronaxia  oxide,  891 
Chrysarobin,  1284 
ointment,  1H07 
Chrysarobinum,  965,  1284, 

1408 
Chrysene,  985,  995 
Chrvsophanic    acid,     1282, 

1283,  1287 
Chrysophyllum     glycy- 

phlssum,  1305 
Churchill's  tincture  iodine, 

503 
Chymosin,  1881 
Cibus  deorum,  1881 
Cicely  oil,  sweet,  1159 
Cicuta,  1138 

virosa,  1 138,  1390 
Cicutine,    1390 
Cimicifuga.  1200,  1418 
extract,  622 
fluidextract,  541 
racemosa,  1200,  1231 
syrup,  compound,  338 
tincture,  499 
( limicifugin,  1231 
Cinchona,  36,  1324,  1418 
alkaloids,  elixir,  406 
calisaya,  1324 
elixir,  406 

and    hypophosphites, 

407 
ferrated,  406 
with  iron  and  bismuth, 

407 
with  iron  and  calcium 
lactophosphate,    408 
with   iron    and   strych- 
nine, 408 
with  iron,  bismuth  and 
strychnine,  407 
extract,  636 
fluidextract,  542 

aqueous,  571 
infusion,  454 
Ledgeriana,  1324 
red,  1325 
rubra,  1325,  1418 
succirubra,  1325 
tincture,  476 

compound,  476 
yellow,  1324 
( linchonamine,  1326 
( linchonic  red,  1325 
( linchonicine,  1326 
( 'iiichonidinffi      salicylas, 
1390 
sulphas,  965,  1338 
<  linchonidine,  1325 
salicylate,  1390 
sulphate,  985.   1338 
Cinchoninae    sulphas,    965, 

1338 
Cinchoninc,    1325,   1390 

sulphate,  965,  1338 
(  'iiiehotine,    1326 
CineoJ,    1105,    1110,    1123, 

1124,  1147,  1148 
r'ineres  clavcllati,    ISM 
Cinnabar,  912,  1881 
Cinnamate,     benzyl,    1222, 
1223 
ethyl,  1224 


Cinnamate,    phenyl  propyl, 

1224 
Cinnamic  acid,  1222,  1223, 
1224 
aldehyde,      1105,      1107, 
1140 
Cinnamomum    camphora, 
1159 
Cassia,   1139 
saigonicum,  1138,  1406 
zeylanicum,  1139,  1406 
Cinnamon,  Ceylon,   1139 
clove,  oil,  1158 
oil,  1139 

Ceylon,  1140 
Chinese,  1140 
saigon,   1138 
spirit,  389 
syrup,  339 
'  tincture,  477 

water,  308 
Cinquefoil,  1305 
Circulatory  maceration,  269 

solution,  213 
Cistaceae,  1426 
Citral,    1105,    1107,    1116, 

1117    • 
Citrate,    ammonio-ferric, 
869 
ammonium,  782 

solution,  794 
barium,  824 

bismuth  and  ammonium, 
945 
and  iron,  944 
and  lithium,  944 
bottle,  80S 
cupric,  907 
ferric,  soluble,  869 

solution,  882 
of  iron,  wine,  516 
iron  and  ammonium,  869 
and  quinine,  870 
quinine,  soluble,  870 
and  strychnine,   861 
lithium,  778,  779 

effervescent  salt,  779 
elixir,  416 
magnesium,  solution,  804 
manganese,  855 
and  sodium,  856 
soluble,  856 
potassium,  724 
effervescent,  725 
solution,  725 
silver,  909 
sodium,  755 
solution,  771 
Citrated  caffeine,  1372 
effervescent,   1373 
Citric  acid,   1095 

syrup,  326 
Citrine  ointment,   1808 
Citronella  oil,  1 L68 
Citronellal,    1105,    1106, 

1107,  1116,  1117 
Citrophen,  1010 
Citro-tartrate,  sodium,  ef- 

ferveseent  solution,  771 

Citrullus  coloevnthis,  1269, 

1290 
Citrus   Aurantiuin  amara, 

1114,  1118 


Citrus   Aurantium  Ber- 
_  garni  a,  lll'.t 
Mlo 

Bigaradia,  Ills 
Limonum,  1 101 
medica,  1 157 

aeida,  1099 

Limonum,  1116,  1117 
vulgaris,   1118 

Civet,  1  1-1) 

(  ivetta,  1480 

('lamp.  Bun-en's,  16S 

<  Salification,  _'  15 

( larified  honey,  351 

Clarifying    by    subsidence, 
247 
with  albumin,  245 
with  fermentation,  247 

with  gelatin,  246 

with  milk,  246 

with   paper  pulp,   246 

questions,  248 
( llase  annelida,  1481 

aves,  1481 

insecta,  1481 
products,  1467 

mammalia,   1438,   1480 

pi  sees,  1481 
products,   1466 

reptilia,  1481 
Clauderi  elixir,  1853 
Claviceps    purpurea,    1244, 

1344 
Clavin,  1345 
Clay,  china,  709 

crucibles,    137 

porcelain,  709 
( 'leanser,     non-explosive, 

gasoline,  1850 
( leavage,  257 

(  'letnatis,    1210 
Clemens'   solution   of  arse- 
nic, 942 
(  lerks,  drug,  rules,  1582 

(  "linical   tests   and   diajmos- 

tical  reagents,  1557 

thermometer,  128 

Clinometric  crystals,  255 

Clipper  cmulsifier,    1667 

Closet,  drying,  119.  185 

for  percolation,    297 
Clove,  1141 

cinnamon  oil,  1158 
oil,   1141,   1562 
heavy,  1 142 
light,  1142 

('lover   blossoms,    red,    127S 

yellow,   sweet,   1276 
Cloves,    1  1  4 1  _ 
infusion,  456 
oil.    II  11 
Coal,    lit'.,   117,  994 
oil,  121 

Bashing  point,    12] 
stove,    121 

tar,  99  1.  995 
colorless,   1009 
products.   11MI9 
purified,  1009 
solution,  99j 

( 'oalie  acid,    1  ^77 

c 'oal-tar  creosote,  991 

naphtha,   1^1 


1914 


INDEX 


Coarse  powder,  207 
Coating,  cocoa,  1764 

gelatin,  1756 

gold,  1764 

keratin,  1763 

pearl,   1764 

pills  1756 

salol,  1763 

silver,  1764 

stearic  acid,  1765 

sugar,  1756,  1764 

tolu,  1764 
Cobalt,  650,  898 

questions,  928 

salts,  tests,  899 
Cobaltic-sodiura  nitrite  test 

solution,  1512 
Cobaltine,  898 
Cobaltous  chloride,  1497 

test,  solution,  1497 
Cobb's  pills,  1864 
Cobweb,  1481 
Coca,  1389 
Cocaina,  965,  1368 
Cocainse      hydrochloridum, 

965,  1369,  1847 
Cocaine,  1368,  1389 

chloride,  1369 

hydrochloride,  965,  1369, 
1847 

ointment,  1804 

oleate,  438 
Cocainum  hydrochloricum, 

P.  L,  1369 
Coca-tannio  acid,  1389 
Cocculus    indicus,    1380, 
1391,   1430 
tincture,   499 
Coccus,  1468,  1482 

cacti,  1468 
Cochia  pills,  1 753 
Cochineal,  1468,  1471 

color,  1472 

test  solution,  1497,  1536 

tincture,  468 
Cochlearia  armoracia,  1168 

officinalis,    1168 
Cocillana,  1271,  1430 

fluidextract,  572 
Cockroach,  1481 
Cocoa,  1243 

coating,  1764 
Coco-nut  oil,  1244 
CoCUS  nucifera,  1244 
Codamine,  1316 
Codeina,    965,    1319 
Codeinaj     phosphas,     965, 
1320 

sulphas,  965,  1320 
Codeine.    1314,    1319,   1386 

phosphate,  1320 

and  terpin  hydrate  elixir, 
422 

sulphate,  1320 

syrup,  Z-V> 
Cod  hver  oil,  1466 
emulsion,  356 

pancreatic,    1853 
with   calcium   lacto- 

phoephate,    357 
with    calcium    phos- 
phate, 358 
with  egg,  359 


Cod    liver  oil    with    hypo- 
phosphites,  358 
with  malt,  358 
with  wild  cherry,  359 
Coefficient,  phenol,  997, 1000 
Coffea  arabica,  1371,  1381 

liberica,  1381 

tosta,  1381,  1434 
Coffee,  1381 

fluidextract,  572 

roasted,  1381 

syrup, 1873 
Cognac,  1093,  1881 

oil,  1093 
Cohosh,  black,  1200 
fluidextract,  541 

blue,  1269 
Coil  for  steam,  145 
Coke,  117 
Cola,  1386 
Colation,  226 
Colchici  cormus,  1356,  1410 

flores,  1389 

semen,   1357,  1410 
P.  I.,  1357 

tinctura,  P.I.,  477 
Colchicina,  965,  1357, 

1389 
Colchicine,  965,  1357, 

1389 
Colchicum    autumnale, 
1356,  1357,  1389 

corm,  1356 
extract,  623 
fluidextract,  572 
wine  515 

ethereal  tincture,  1874 

flowers,  1389 

root,  1356 

seed,  1357 

fluidextract   543 
tincture,  477 
wine,  516 
Colcothar,  1881 
Cold  cream,  theatrical,  1851 
Cole's  dinner  pills,  1749 
Coli  bacterin,  1461 
Colla  piscium,  1881 
Collapsible  tubes,  1816 
Collargol,  909,  1696 
Collargolum,  1480 
Collidine,  995,  1481 
Collinsonia.  1128 

canadensis,  1128,  1231 
Collinsonin,  1231 

calomel,  1606 

mercury,  1696 

silver,  909,  1696 
oxide,  909 
Collodia,  427 
( Collodion,  427 

blistering.  428 

cantharidal,  428 

corn,  Liebig's.  1850 

for  corns,  1850 

crotoD  oil.  429 

flexible,  -128 

hemostatic,  1850 

iodanaL  1850 

iodine,  429 

iodoform,  429 

salicylic,  compound,  429 

styptic,  429 


Collodion,  vesicating,  428 
Collodions,  301,  427 
Collodium,  427 

cantharidatum,  427,  428 

flexile,  427,  428 

iodi,  427,  429 

iodoformi,  427,  429 

salicylicum    compositum, 
427,  429 

stypticum,  427,  429 

tiglii,  427,  429 
Colloidal  bismuth,  268 

copper,  268 

gold,  268 

iron,  268 

silver,  221,  268 

solutions,  221 
Colloids,  266,  268 
Colocynth,  1290 

apple,  1290 

extract,  624 
compound,  624 

and     hyoscyamua     pills, 
1753 

pills,  compound,  1753 

and    podophyllum,   pills, 
1753 

pulp,  1290 
Colocynthin,  1259,  1291 
Colocynthis,  1290,  1402 
Colocynthitin,  1291 
Cologne,  headache,  1850 

spirit,  1053 

water,  392 
Colombo,  1261 
Colophony,  642,  1217 
Color,  cochineal,  1472 

reactions,  biliary,  1558 

volatile  oils,  1110 
Colorless  coal  tar,  1009 

hydrastine   solution, 
1365 

hydrastis,  1884 
Colors,  show  bottles,  1850 
Colton's    glycerin    supposi- 
tory mould,  1790 

lozenge  cutting  machine, 
1726 

mass  mixer,  1737 

modern  pill  plant,  1743 

pearl   or  globule  mould, 
1779 

percolator,  20  1 

power    suppository    ma- 
chine, 1793 
Coltsfoot,  1274 

haves,  1274 
Columba,  1261 
<  'olumbian  spirit,  119,  994 
< 'olumbin,  1261 
Columbium,  650 
Colutea,  1295 

arborescens,  1295 

Colza  oil,   1887 

( !ombining  unit,  1454 
Combustion   chamber,   117 

( 'omfrey  root,   1034 
Commercial  acids,  657 
Comminution,  189,  285 

questions,  210 
Commiphora  myrrha,  1159 
Committee  of   Revision  of 

U.  S.  P..  28 
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Common  scurvy  grass,  1168 
Composite,  1400,  1426 
Composition  powder,  1707 
Compound  acetanilid  pow- 
der, 1705 
anise  powder,  1708 
camphor  cerate,  1880 

powder,  1866 
cathartic  pills,  1747 

elixir,  406 
cerate  of  lead,  1849 
chalk  powder,  1702 
confection,  rhubarb,  1851 
copaiba  pills,  1864 
croton  oil  liniment,  436 
decoction  of  aloes,  458 

of  sarsaparilla,  457 
digestive  elixir,  1853 

powder,    1867 
effervescent  salt  of  potas- 
sium bromide,  733 
effervescing  powder, 

1702 
elixir  of  almond,  401 

blackberry,  420 

buchu,  403 

cardamom,   405 

oascara  sagrada,  405 

corydalis,  409 

formates,  411 

glvcerosphosphates, 
'413 

orange,  514 

pepsin  and  rennin,  418 

sodium  salicylate,  421 

taraxacum,  422 

vanillin,  423 

viburnum  opulus,  424 
emulsions,  1669 
essence,  vanillin,  1854 
extract  of  colocynth, 

624 
fluidextract  of  buchu,  568 

sarsaparilla,  557 

stillingia,  588 
galbanum  pills,  1864 
gargle  of  guaiac,  371 
infusion  catechu,  1856 

flaxseed,  1856 

gentian,  455 

myrrh,    1856 

orange  peel,  456 

rose,  455 

senna,  454 
iodine  ointment,  1862 
iodoform  ointment,  1862 
iron  mixture,  366 

pills,  1865 
laxative  pills,  1755 
lead  suppositories,  1786 
lever  balances,  67 
licorice  powder,  1703 
liniment  of  mustard,  435 

opium,  434 

soft  soap.  435 
menthol  inunction,    1819 

spray,  446 
mercury  ointment,  1804, 

1862 
mixture  of  chloral  and  po- 
tassium bromide,365 

chloroform    and    mor- 
phine,  365 


Compound  mixture   of 
glycyrrhiza,  363 

opium,  1859 

and  chloroform,  368 

rhubarb,  370 

senna,  362 
oil  of  hyoscyamus,  602 
pancreatin  powder,   1708 
pills  aloes  and  podophyl- 
lum, 1750 
mercury    and    scam- 
mony,  1751 

aloin,   1751 

strychnine   and    bel- 
ladonna,  1752 

antimony,  1752 

colocynth,  1753 

mercurous  iodide,  1865 

rhubarb,  1748 

soap,  1865 

squill,  1865 
powder  of  bayberry,  1 707 

gambir,  1707 

glycyrrhiza,  1703 

ipecac,  1704 

jalap,   1704 

kino  and  opium,   1707 

rhubarb,  1704 

talc,   1708 
resorcinol  ointment,  1813 
rosin  cerate,  1801 
salicylic  collodion,  429 
senna  powder,  1867 
solution  of  chlorine,  682 

cresol,  998 
crude,  1870 

gl  ycerophosphates, 
413 

hydrastine,  1365 

hypophosphites,  819 

iodine,  687 

opium,  1870 

phosphates,  820 

sodium  borate,  770 
phosphate,  771 

zinc  and  aluminum, 
841 
iron,  842 
spirit,  cajuput,   1871 

cardamom,  392 

ether.  391 

horseradish,  385 

juniper,   390 

lavender,  484 

myrcia,  392 

orange,  388 

vanillin,  393 
sulphurated  petrox,  445 

petroxolin,  445 
sulphur  ointment,  1813 
syrup  of  aetata,  338 

asarum,  336 

( 'anada  snake-root,  336 

cimicifuna,  338 

Bgs,  342 

hj  droohlorophos- 
phates,  345 

hypophosphites,  343 

juglans,  1872 

phosphates,  345- 

sarsaparilla,   332 

senna,  349 

squill,  333 


Compound    syrup  'of   stil- 
linida,  350 
white  pine,  346 

with  morphine,  346 

tar  ointment,  1812 
tincture,  benzoin,   472 
cardamom,   475 
chloroform,    and    mor- 
phine, 468 
cinchona,  476 
cudbear,  508 
gambir,  479 
gentian,  480 
green  soap,  1874 
guaiac,  502 
ignatia,  1874 
iodoform,  1875 
jalap,  505 
kino,  505 

and  opium,  505 
lavender,  484 
pale  catechu,  479 
senega,  468 
viburnum,  51 1 
zedoary,  512 
troches  of  santonin,  1731 
wine  of  orange,  514 

rhubarb,   519 
wool  fat  ointment,    1805 
Compounding,   art,   1642 

prescriptions,  1644 
Compounds,  cerium,  tests, 
849 
copper,  tests.  907 
lead,  tests,  900 
nickel,  tests,  898 
tin,  tests,  899 
Compressed  camphor,  1160 
pills,   1705 
suppositories,  1790 
tablets,  1765 

ingredients,  1772 
troches,  1765 
yeast,  1050 
Comptonia,   1305 
Concentrated   and  purified 
sulphuric  acid  for  tests, 
1515 
diphtheria      antitoxin, 

1455 
hydrochloric   acid   for 

tests,  1501 
tetanus  antitoxin,  1-157 
Conchinine,  1881 
Concusconine,  1326 
Condensation,    160 
Condensed  milk,  1171. 

1668 
Condenser,  Liebig's,  169 

tube.    170 

( londensing  worm,  171 

Condurangm,   1271 

( !ondurango,  1271,  142 t 

fluidextract,  573 
Conduranstenn,  l'J71 
Condy'a  fluid,  InM 

(  'one  mould,  caustic,  91  1 

( 'onfe<  tin  aromatica,  1850 

aurantii  corticis,    1850 
cordiaca.    1  ^M 

damocratas,  issi 
guaiad  oompoaita,  1733 

opii,  1850 
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Confectio  piperis,  1733 

rosae,  1732,  1733 

sennse,  1732,  1733 

sulphuris,  1733 
Confection,  aromatic,   1850 

black  pepper,   1850 

laxative,    1850 

opium,  1850 

orange  peel,  1850 

rhubarb,  compound,  1851 

rose,  1733 

senna,  1 733 
Confectiones,  1732 
Confections,  301,  647,  1732 
Conference   for   Unification 

of  Potent  Remedies,  27 
Congealing  point,  133 
Conglutin,  1237 
Congo  red,  1497,  1536 

test  solution,  1497,  1536 
paper,  1559 
Conhydrine,  1382,  1390 
Conical  graduates,  74 

percolator,   282,  284 
Coniferin,  1230 
Coniine,  1382,  1390 

hydrobromide,    1390 
Conium,  1382,  1436 

extract,  637 

fiuidextract,  573 

and  iron  mixture,  1860 

maculatum,  1382,  1390 

ointment,  1804 

tincture,  1874 
Conjugated  proteins,   1438 
Connecticut  lead,  1881 
Conquinamine,  1326 
Conserve,  hollyhock,  1851 
Conserves,  1732 
Contact  process,  669 
Container  for  stock  liquids, 

1582 
Content,  alcoholic,  in  prep- 
arations,   1546 
Continental    method    for 

emulsions,  1666 
Continuous  filtration,  237 

percolation,  525 

wishing,  223 
Contusion,  191 
Convallamarin,  1259,  1272 
Convallaretin,  1272 
Convallaria  flowers,  1272 
fiuidextract,  574 

majalis,  1158,  1259,  1272 

root,  1272 

fiuidextract,  574 
Convallariae  flores,  1272, 
1430 

radix,  1272,  1430 
Convallarin,  1259,  1272 
Convention  of  U.  S.  P.,  2S 
Converting    thermometer 

readings,   127 
( lonvolvulaces,  1402 
Convolvulin,    L269,    L286 
Convolvulus  batatus,  1022 

scammonia,  1286 

Bcoparius,  1  169 
Copaiba,  1180,  1408 

balsam,  1  1  Ml 
mass,   1181,   1734 
mixture,  alkaline,  1858 


Copaiba  oil,  1180 

and  opium  mixture,  366 

mixture,  366 

pills,  compound,  1864 

solidified,  1181 
Copaiva,  1180 
Copaivic  acid,  1180 
Copal,   1230 
Copalm  balsam,  1231 
Copper,  650,  900,  907 

citrate  ointment,  1861 

compounds,  tests,  907 

metallic,  1497 

oleate,  1246 

percolator,  294 

questions,  928 

sulphate,  907 

pencils,    cauterizing, 

1864 
solution,  1559 

sulphethylate,  1084 

water  bath,   141 
Copperas,  875 
Coptine,  1383 
Coptis,  1383,  1432 

fiuidextract,   574 

teeta,  1389 

trifolia,  1383 
Corallin,  1015,  1538 
Cordial,   blackberry,   425 

Curacao,  402 

Godfrey's,  369 

gout,  Warner's,  1875 

neutralizing,  369 

restorative,  1861 
Cordiale  rubi  fructus,  425 
Cordialia,  424 
Cordials,  301,  424 
Coriander,  1131 

oil,  1132 

seed,  1131 
Coriandrol,  1132 
Coriandrum,  1131,  1422 

sativum,  1131,  1132 
Coridine,  995 
Corinthian  raisins,  1889 
Cork  borers,  162 

fitting,  163 

press,  1672 

Lochmann's,  1672 
French,  1672 

tops,  gummed,  1672 
Corks,  1671 

pressing,  1672 
Corlieu's     anti-gout     pills, 

1864 
Corm,  colchicum,  1356 
extract,  623 
fiuidextract,   572 
wine,  515 
Cornacea;,  1426 
Corn     collodion,     Liebig'a, 
1850 

silk,  1209 

smut,  1281 

squirrel,  1383 

starch,  1021 

turkey,  1383 
Comic  acid,  1273 
Coram,  1231,  1273 
Corns,  collodion  for,  1850 
Corau  cervi,  1881 

U  1  mu  nigrum,  1881 


Cornus,  1273,  1426 
florida,  1231,  1273 
fiuidextract,   575 
Coronilla    Scorpioides, 

1281 
Corpus  luteum  (desiccated), 

1480 
Corrections,  temperature, 

table,  1059 
Corrosive  mercuric  chloride, 
918,  919 
electrolytic  determi- 
nation, 1541 
mull,  1832 
poison  tablets,  1774 
sublimate,  918,  919 
gauze,  1855 
tablets,  1774 
Corydalin,  1231 
Corydaline,  1383,  1390 
Corydalis.  1383,  1428 
elixir,  compound,  409 
fiuidextract,  575 
Corylus  avellana,  1244 
Cosmoline,  1253 
Coster's  paste,  1863 
Cotarninae  hydrochloridum, 

965,  1324 
Cotarnine  chloride,  1324 
hydrochloride,  1324 
phthalate,  1016' 
Coto  fiuidextract,  583 

tincture,  506 
Cotoin,  1207 
Cotton,  absorbent,  981 
balls,  749 
boric  acid,   1851 
cloth,  227 

strainer,  227 
flannel   strainers,   227 
gun,  soluble,  982 
iodized,  1851 
iodoform,  1851 
purified,  981 
root  bark,  1275 
decoction,  458 
fiuidextract,  578 
salicylic  acid,  1851 
styptic,  981 
Cottonseed  oil,  1238 

hydrogenation,  1236 
Couch  grass,  1046 
decoction,  458 
fiuidextract,  562 
Cough  lozenges,  1858 
mixture,  1859 

hydrobromic  acid, 

I860 
tolu,  1861 
powder,  1867 
( 'oumarin,  1 146 
Coumarinum,  976,  1146 
Counter,  dispensing,  1570 
prescription,  1574 
scales,  65,  67 
(  lover  for  percolator,  288 
Cow  parsnip,  1 138 
Cow's  milk,  1474 
Coxe's  hive  syrup,  333 
Crab  nil,  1244 

orchard  salt,  799 

Cranberry  bark,  high  bush, 

1186 
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Cranesbill,  1300 
Cream  of  bismuth,  952 
of  camphor,  1851 
for  chilblains,  1851 
chloral,  1851 
cold,  theatrical,   1851 
cucumber,  1851 
rolling,  1 85 1 
of  tartar,  719 

and     sulphur    troches, 

1732 
soluble,  1881 
vanishing,  1851 
Creasote,  991 
Creatine,  1473 
<  'natinine,  1473 
Cremor  antisepticus,  1881 
Creolin,  998,  1010,  1881 
Creosol,  985,  991 
Creosol-m ethyl,  991 
Creosotal,  1881 
Creosote,  991,  995 

carbonate,992, 169G,  1881 
coal-tar,  991 
ointment,  1804,  1861 
petrox,  442 
l  ii  t  roxolin,  442 
salicylated,  mull,  1832 
water,  308 
Creosoti  carbonas,  965,  992 
Creosotum,  965,  991,  1402 
Cresalol,  1010,  1881 
Cresol,  965,  985,  995,  997, 
1881 
crude,     compound    solu- 
tion, 1870 
iodide,  1010 
naphthol,  1010 
salicylate,  1010 
solution,  compound,  998 
Cresol  al,  1696 
Cresolin,  1881 
Cresotic  acid,  1012 
Cress,  1168 

Cresylic  acid,  997,  1877 
Cresylol,  1881 
Creta  prseparata,  808,  813, 

965 
Crocin,  1259,  1273 
Crocus,  1273,  1428 
martis,  1881 
metallorum    (antimonii), 

1881 
sativus,  1159,  1259,  1273 
saturni,  1881 
Crotalus,  1481 

horridus,  1481 
Croton-chloral,    1868,    1881 
Croton   chloralhydrate, 
1084 
Eluteria,  1158,  1189 
liniment,  436 
oil,    1242 

collodion,   429 
liniment,  436 

compound,   436 
ointment,    1861 
pencils,  1863 
pills,  1864 
Crotonie  acid,  985 
Croton-resin,    1242 

Tiglium,  1242 
Crotonylene,  995 


Croup  liniment,  1857 
Crowfoot,  1210 
Crucible,  black  lead,  137 
furnace,  137 
Hessian,  137 
operations,  137 
tongs,  138 
Crueiferae,  1402 
Crude  calcium  sulphide,  818 
carbolic  acid,  997 
cresol,    compound,    solu- 
tion, 1870 

digitalein,  1264 

fiber,  determination,  1545 

malate  of  iron,  638 

tartar,   1092 
"  Cry  of  tin,"  899 
Cryolite,  752 

process,  752 
Crvptidine,  995 
Cryptolytes,  1049 
Cryptonine,  1315 
Cryst  alba,  1881 
Crystal  A  sugar,  1040 
Ciystalli  tartari,  1881 
Crystalline  filicic  acid,  1197 
Crvstallixable     polysaccha- 
rides, 1038 
( 'rvstallization,  255 

intermediate,  262 

questions,  263 

water  of,  260 
Crystallized  aconitine,  1362 
Crystallizing  vessels,  261 
Crystallography,  255,  256 
Crystalloids,  266 
(  'rystals,  255 

collecting,  draining,  wash- 
ing and  drying,  261 

during  evaporation,  260 

by  electric  currents,  260 

by     fusion     and     partial 
cooling,  258 

by  sublimation,   258 

growing,  259 

methods     of     obtaining, 
258 

from  nuclei,  259 

nursing,  259 

retarding,  259 

supersaturated  solutions, 
258 
Cubeb,  1178, 1416 

emulsion,   1854 

ethereal  tincture,  1874 

fluidextract,  575 

oleoresin,  600 

tincture,  500 
Cubeba,  1178,  1416 
Cubebic  acid,  1178 
Cubebin,  1 178 

mixture,    1859 

oil,   1179 
Cubebs,  1178 

syrup,  1871 

troches,  1729 
( lubic  centimeter,  47 

inch.    I'l 

Cuca,  l^M 

Cucumber   cream,    1851 

seed  oil,  1244 
<  hicumis  melo,  1245 

prophetarum,  1260 


Cucumis  sativus  1244 
Cucurbit,  160 
Cucurbita  citrullus,  1245 

pepo,  1240,  121". 
Cucurbitaceffi,  1402,  1426 
Cudbear,  1026 
tincture,  507 
compound,  508 
Cuisinier  syrup,  1892 
Cullet,   1881 
Culture  media,  1562 
( 'diver's  root.  1293 
Cumarin,   1276 
'  umene,  1010,  1084 
Cumic      aldehyde,      1105, 

1107 
Cumin,  1138 

oil,  1138 
( 'uminum,  1138 
( 'umol,  985 
Cunila,  1193 

mariana,  1193 
Cup  weights,  71 
Cupreine,  1326 
Cupri  .sulphas,  907,  965 
Cupric  acetate,  907,  1497 
test  solution,  1497 

ammonium  sulphate,  907 
test  solution,  1497 

arsenate,  907 

bromide,  907 

chloride,  907 

citrate,  907 

nitrate,  907 

oxide,  907 

subacetate,  907 

sulphate,  907 

test  solution,  1497 

tartrate,  907 

test  solution,  1497 
volumetric      solution, 
alkaline,    1518 
Cuprous  bromide,  907 

chloride,  907 

fluoride,  907 

iodide,  907 
Cuprum  scoriatum,  1881 
( 'uracao,    1881 

aloes,  12SS 

cordial,  402 

elixir,  402 
Curare.   1389,   1390.  1497 
Curarine,  1889,  1390 
( 'ureas  purgans,  1245 
Curcuma,    1022 

longa.   1022,  1158 

oil,  1158 

Zedoaria,  1156,  1159 
Curled  dock,  1304 
Currant.  1101 
( tarry  powder,  1867 

<  'liftman's  still.  172 

<  'useonidine.    1326 

<  'usronihe.  1326 
Cusso,  1268 

Buidextract,  534 
Cutch,   1881 
Cutter  for  tobacco,  189 

rotary,  190 
Cutter's  pills,    1864 
Cutting,  189 

ulass  tubes,  162 

troches,  ir_'j 
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Cyanhydrate,  chloral,  1084 
Cyanide,  ethyl,  1084 

mercuric,  913 

nickel,  898 

potassium,  713 

silver,  909 

sodium,  755 

test  solution,  1512 

zinc,  832 

and  potassium,  832 
Cyanogen,  703,  995,  1165 
Cycloform,  1010 
Cydonia  vulgaris,  1035 
Cydonium,   1035 

mucilage,  1861 
Cylinders,  1516 
Cylindrical  graduates,  74 

percolator,  282 
Cymene,  1104,  1125 
Cvminum,   1138 
Cymol,  995 
Cyna  oil,  1158 
Cynips  tinctoria,  1295 
Cynoglossum     officinale, 

1035 
Cynosbatae,  1881 
Cynotoxin,  1202 
Cypripedin,  1231 
Cypripedium,  1204,  1432 
•  fluidextract,  575 

hirsutum,  1204 

parviflorum,  1204 

pubescens,  1204,  1231 
Cytisine,   1379,   1389,   1390 
Cytisus     laburnum,     1389, 
1390 

scoparius,  1378,  1388 

D 

Da  Costa's  pills  of  nickel 
bromide,  1865 
syrup    of    nickel    bro- 
mide, 1873 
Dactyli,  1S81 
Dagget  oil,  1887 
Dagutt,  1881 
Dahlia  oil,  1158 
pinnata,  1158 
Dakin's  mouth  wash,  1861 

oil,  1852 
Dalby's  carminative,  364 
Damiana,  1204,  143G 

fluidextract,  576 
Damianin,  1204 
Dandelion,  1262 

fluidextract,  562 
Danish  Pharmacopoeia,  26 
I  taphne  ( rnidium,  1196 
Laureola,  1 196 
Meeereum,  1196,  1259 
Daphnin,  L196,  1259 
Dasjeepia,  1881 
Datinc     machine,     rubber, 
L646 
•  riptions,  1647 
Dati  ca  cannabina,  1259 
Datiscin,  1269 
Datura  Beeds,  tincture,  468 
ramonhnn,   L246,  1363, 
1389 
Tatula,  1363 
Daturine,  1354,  1390 


Daucus  carota,  1138,  1158 
Daufresne's  technic,   1868 
Day's  pill  mass  mixer,  1735 

rollers,  1736 
Deadly   nightshade  leaves, 
1347 
root,  1348 
Dead  oil,  995 
Decantation,  223 
Deci,  45 

Decimal  system,  45 
Decocta,  456,  457 
Decoction,    269 
acacia  bark,  458 
aloes,  compound,  458 
barley,  1852 
cetraria,  458 
cotton  root  bark,  458 
couch  grass,  458 
Iceland  moss,  458 
ispaghula,  458 
logwood,  458 
mug,  456 
sappan,  458 

sarsaparilla,     compound, 
457,  458 
milder,  458 
stronger,  458 
triticum,  458 
Zimmerman's,  1852 
Zittmann's  milder,  458 
stronger,  458 
Decoctions,  301,  456,  457 

general  formula,  457 
Decoctum   acacia?    corticis, 
458 
agropyri,  458 
album,  1881 
aloes  compositum,  458 
cetraria?,  458 
diaphoreticum,   1881 
gossypii    radicis    corticis, 

458 
haematoxyli,  458 
hordei,  1852 
ispaghulce,  458 
lignorum,  1881 
sappan,  458 

sarsaparillaj  compositum, 

457,  458 

fortius,  458 

mitius,  458 

Zitmanni,  1881 

Decoloration,  247 

questions,  248 
Decolorized     tincture,    of 

iodine,  504 
DecoloriziiiK     with     animal 

charcoal,  247 
Decrepitation,  261 
Deer  musk,  1  162 
I  definition!  official,  34 
I  )efla  nation,  138 
Dehydrated   alcohol,    1052, 
1491 
ether,  1198 
Deka,  16 
De  Laval  centrifugal  filter, 

242 
Deliquescence,  261 
Delphinine,  1360, 1384, 1390 
Delphinium,  1384,  1434 
Ajacis,  1384 


Delphinium     consolida, 
1245,  1384 
Staphisagria,   1245,  1360, 
1390,  1391 
Delphinoidine,  1360,  1384 
Delphinus  phoccena,  1481 
Delphisine,   1360,  1384 
Demijohn,  tilting,  1582 
Denatured  alcohol,  1055 
Densimeter,  Rousseau's,  90 
Densimetre    hydrostatique, 

89 
Density  of  solutions,  212 

volatile   oils,    1110 
Denys  tuberculin,  1462 
Deodorant  solution,  842 
Deodorized  opium,  1314 

tincture,  488 
Deodorizer,  sick  room,  1868 
Deodorolina,  1253 
Derived  proteins,  1438 
Dermatol,  948,  1881 
Dermatologic  pastes,  1820 
Dcrmiol,  1084 
Derosne's  salt,  1881 
Description,  official,  35 
Deshler's  salve,  1801 
Desiccated    hypophysis, 
1451 
milk,  1474 
pituitary  body,  1451 
suprarenal  glands,   1449 
thyroid  glands,  1450 
Desiccatingframeandtravs, 

185 
Desiccation,  147,  184 

questions,  210 
Desiccator,  187 
Dessertspoonful  equivalent, 

45 
Destructive  distillation,  180 
cellulose     and     lignin, 
985 
Detergent  solution  of  am- 
monia, 1856 
Determination,  alcohol,  offi- 
cial preparations,  1545 
ash,  1544 

boiling  points,  148 
crude  fiber,  1545 
crystalline  form,  257 
electrolytic,  1541 
non-volatile    extractive, 
soluble  in  ether,  1545 
matter,  1544 
solubility,  214 
volatile  extractive,  solu- 
ble in  ether,  1545 
Deuteropine,  1316 
Dewees's     breast     plaster, 
1866 
carminative,  367 
tincture  of  guaiac,  502 
Dextrin,  1022 
paste,  1656 
white,  1032 
Dextrinated  paste,  1821 
Dextrinum    album,    976, 

1032 
Dextrose,  1037,  1500 
d-glucoae,  1500 
I  habensene,  l  181 
Diabolus  mctallorum,  1881 
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Diacetanilid,  1010 
Diacctic  acid  reaction, 

1558 
Diacetonalkamine,  1885 
Diacetyhnorphina,  905, 

1322 
Diacetylmorphinse     hydro- 

chloridum,  965,  1323 
Diacety)  morphine,  1322 

chloride,  1323 

hydrochloride,   1323,1696 

and  terpin  hydrate  elixir, 
423 
Diacetvl       tannin,       1305, 

1698' 
Diachylon  ointment,  1807 

plaster,  1826,  1889 
Diacodium,  1881 
Diagnostical    reagents   and 

clinical  tests,  1557 
Diagram,  metric,  46 
Diagrydium,  1881 
Di-allyl-disulphide,  1105, 

1110 
Dialysis,  266 

questions,  268 
Dialyzed  iron,  268,  887 
Dialyzer,  266 
Diamine,  ethylene,  1085 
Diamond  pill  cutter,  1741 

powder  divider,  1715 
Diana,  1881 
Dianil  red,  1536 
Diapente,  1881 
Diaphtherin,  1014,  1881 
Diarrhcea  mixture,  1860 
Squibb's,  368 

pills,  1864 

powders,  1867 
Diascordium,  1881 
Diaspirin,  1016 
Diastase,  1023,  1024 
Diastasum,  1024 
Diazo     reaction,     Ehrlich, 

1558 
Diazyme  essence  and  glyc- 

erole,  1697 
Diborocitrate,  lithium,  776 
Dibromgallic  acid,  1011 
Dica's  hydrometer,  87 
Dicentra  canadensis,  1231, 

1390 
Dichloramin  T,   1852 
Dichloride,  chromium,  891 

methylene,  1086 
Dichloromethane,  1086 
Dichromate,ammonium,782 

potassium,  713,  893 
.     purified,  1508 
test  solution,  1508 
volumetric  solution, 
tenth-normal,  1522 
Diclinic  system,  257 
Dicotoin,  1207 
Diethylacetal,  1083 
Diethylaldehyde,  1083 
Diethylbarbituric     acid, 

1009,  1084,  1698 
Diethylendiamine,  1086 
Diethylglycocoll-guaiacol 

hydrochloride,  1086 
Diethvlketone,  1085 
Diffusate,  267 


Di-fiuor-di-phcnyl,  1009 
Digestion,  269,  270 
Digestive  elixir,  compound, 
1853 

powder,  1889 
compound,  1867 
Digger  pine,  1 104 
Digitalein,  1264 

crude,  1264 
Digitalin,    1259,   1264 

French,    1264 

German,  1264 

Homolle's,  1264 

Schmicdeberg's,   1264 

true,  1204 
Digitalinum  verum  kiliani, 

1264 
Digitalis,  1264,  1420 

biological  assay,  1554 

fluidextract,  544 

folium,  P.  I.,  1264 

infusion,  453 

purpurea,  1259,  1264 

squill  and  mercury  pills, 
1754 

tinctura,  P.  I.,  478 

tincture,  478 
Digitin,    1264 
Digitoflavin,   1264 
Digitonin,  1264 
Digitophyllin,  1264 
Digitoxin,  1264 
Diguaiacol,  methylene, 

1085 
Dihydrochloride   phenyl- 
hydrazine,  1507 

quinine,  1330 
Dihydroxy         phthalophe- 

none,    1001 
Dihydroxytoluene,  1013 
Diiodparaphenol-sulphonic 

acid,  1086 
Di-isobutyl-orthocresol- 

iodide,  1011 
Dilapsus,  1881 
Dill,  1138 

oil,  1138 
Diluents,  1772 
Diluted  acetic  acid,  987 

acids,  301 

alcohol,   1054,  1562 

carbolfuchsin     solution, 
1662 

hydriodic  acid,  662 

hydrobromic  acid,  661 

hydrochloric  acid,  660 

hydrocyanic  acid,  1 1 65 

hypophosphorous    acid, 
674 

iodine  petroxolin,  443 

Lugol's  solution,  1562 

mercurial  ointment,  1808 

mercuric     nitrate,     oint- 
ment,  1 804 

nitric  acid,  666 

nitrohydrochloric       acid, 
667 

nitromuriatic  acid,  667 

phosphoric  acid,  673 

prussic  acid,  1 165 

solution  of  lead  aubace- 
tate,  903 

sulphuric  acid,  671 


Dimethylamido-antipyrine 

1014 
Di-mel  hyl-amido-phe- 

nvl-diinethvl-pyrazolon, 

1D1  1 
I  >  i  1 1  i  <  ■  1 1 1  \- 1  r  i  r  1 1  i  r  i » ■ .    1481 
Dimethylamine-antipyrine, 

1086 
Dimethylaminoantipyrine, 

1097 
Dimethylaminoazo-ben- 
Eene,  1497 

alcoholic  solution,  1560 
Dimethylaniline    orange, 

1537 
Dimethylarsenic  acid,  751, 

1084 
Dimethyl  benzene,  1515 
Dimethyl-ketone,  980 
Dimethyl-oxy-flu'nizin,  1881 
Dimethylparaphenylene 

diamine,   1006 
Dimethvl-piperazine   tar- 
trate, 1697 
Dimethyl  sulphide,  1105 
Dimethylxan  thine,   1374 
Dimetric  octahedron,  256 

or  quadratic  system,  256 
Dimorphous  crystals,   -'■")•", 
Dinitrocresol,    1010 
Dinner  pills,   1749 
Chapman's,  1749 
Cole's,   1749 
Fothergill's,    1864 
Hall's,  1749 
Ladv   Webster's,    1750 
Dionin,  1322,  1696 
Dioscorea,  1227,  1426 

fluidextract,  576 

villosa,    1227,  1232 
Dioscoreaceae,  1426 
Dioscorein,  1232 
Diosphenol,   1105,   1182 
Diospyros,  1305 

virginiana,  1305 
Dioxide,  barium,  824 

chromic,  891 

hydrogen,  solution,  653 

lead,  901,  1502 

manganese,   precipitated, 
855 

sulphur,  691 

zinc,  832 
Dioxides,   1697 
Dioxymethylanthra- 

quilione.    1283 

Dioxynaphthalene,  1011 

Dipara-aiiisyl-monophene- 
tvl-guanidine  hydrochlor- 
ide,   1009 

Diphein  lamine,  1498 
tist  solution,  1488 

Di-phcnvl-niethvl-pvra- 

sole.  1011 

Diphtheria   antitoxin,   1453 
dried.  1466 
oopoantrated,  1455 
bacteria,  l  161 
Diphtheric  antitoxin  globu- 
lins, 1455 
Dippers  oil,  1887 
Dipropylbarbituric      acid, 
1011 
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Dips,  sheep,  1852 
Dipterix  odorata,  1245 
Dipterocarpus     turbinatus, 

1157,  1230 
Diquiuidine,  1326 

carbonic  ester,   1337 
Disaccharides,    1038 
Disalicylate,  pyrogallol, 

1305 
Disalicylic  acid,  1016 
Dish,    evaporating,    gradu- 
ated, 157 
Dishes    for    evaporating 

liquids,  152 
Disinfectant,  Jeye's,  1881 

Ledoyen's,  1881 

saucer,  chlorine,  683 
Disinfectants,    1845 
Disinfecting  fluid.Burnett's, 

836 
Disinfectol,  1881 
Disintegrator,  Abbe,  190 

Mead's,  197 
Disintegrators,  1772 
Disk  filter,  242 
Di-sodium    ortho-arsenate, 

743 
Dispensatories,  26,  38 
Dispensing,  1566 

art,   1642 

cerates    and    ointments, 
1814 

counter,  1570 
funnel,  235 

liquids,  1669 

mill,  199 

pills,  1743 

powders  and  solids,  1710 

suppositories,  1795 
Dispersed  phase,  221 
Dispersion  medium,  221 
Dispersoid,  221 
Displacement,  280 

washing,  222 
Distearin-glycero-phos- 

phoric-cholin  ester,  1481 
Distillation,  147,  160,  304 

by  flask,  162 

destructive,  180 

cellulose     and     lignin, 
985 

fractional,  179 

per  se,  1113 

questions,  183 

with  steam,  1112 
Distilled    extract    of    witch 
hazel,  309 

water,  308,  053 
sterilized,  309 
Distilling  bulb,  148 

flask,   161 

point  table,  149 
Disulphide,  arsenic,  937 

carbon,  692,  1496 

diallyl,   1105 

ethyl,  1084 

iodine,  696 
Diaulphur  trioxide,  691 
Dita,  13% 

hark,  1389 
Ditain,  1389 
Ditaniine,  L38Q 
Ditliione,  1881 


Dithio-salicylic    acid,    1011 
Dithymol-diiodide,  1126 
Dittany,  1193 
Diuretin,      1375,      1698, 

1881 
d-limonene,  1116 
Dobell's     purgative     tinc- 
ture, 1875 

solution,  770 
Dock,  curled,  1304 

yellow,  1304 
Dog  grass,  1046 
Dogsbane,  1210 
Dogwood  bark,  1273 

Jamaica,   1281 
Donovan's  solution,  941 
Dolomite,  798,  799,  803 
Dorema    ammoniacum, 

1230 
Dorvault's  L'Ofncine,  27 

potion  of  Todd,  1866 
Doses,  36 

unusual,  in  prescriptions, 
1595 
Double  beam,  unequal  arm 
balances,  66 

hexagonal  pyramid,  257 

jar  mill,  195 

plain  filter,  230 

screw  presses,  274 

stirrer,  153 

tube    percolator,    292 
Double-normal      sodium 
hydroxide     volumetric 
solution,  1531 

V.S.,  1485 
Doundake,  1230 
Dover's  powder,  1 704 
camphorated,  1867 
syrup,  344 
tincture,  504 
Drachm  weights,  72 
Draco  mitigatus,  1881 
Dragendorff's  reagent,  1311 
Dragon  gum,  1883 
Dragon's  blood,  1231 
Draught,  effervescing,  1852 
Drawer  can,  1569 

shallow,  1570 
Dried  alum,  844 

antidiphtheric     serum, 
1456 

antitetanic  serum,  1458 

diphtheria  antitoxin,  1456 

ferrous  sulphate,  875 

suprarenal*,  1449 

tetanus  antitoxin,  1458 

thyroids,  1450 
Driinys  Wintcri,  1193 
Drop,  76 

bitter,  1874 

chalk,  813 

equivalent,  45 

table,  77 
Dropping  bottle,  1671 

liquids,  1671 
I  )ropa,  Bishop,  1852 

Bateman's,  507 

Cardinal,  1852 

Hoffmann's,  385 

hot,  499 

Laxnotte's,  501 

pectoral,  507 


Drops,  red.Whitwith's,  1852 

stomach,  496 

stomachic,  bitter,  496 
Dropsy    pills,    Niemeyer's, 

1754 
Drosera,  1227,  1426 

fluidextract,  576 

intermedia,  1227 

longifolia,  1227 

rotundifoiia,  1227 
Droseracese,  1426 
Drug     cabinet,     Schwartz, 
1574 

clerks,  rules,  1582 

mills,  193 
Druggists'      dry      granular 

sugar,  317,  1040 
Drugs  and  Food  Act,  27 

drying,    loss    in    weight, 
187,  188 
Drum  sieves,  205 
Dry  glucose,  1500 

heat  sterilizer,  1837 

seal  cachet,  1720 

smelling  salts,  1868 

wine,  1090 
Dryers,  vacuum,  154 
Drying  closet,  119,  185 

crystals,  261 

drugs,  loss  in  weight,  187, 
188 

oven,  186 
Dryopteris  Filixmas,  1196 

marginalis,  1196 
Duboisia,  1389 

Hopwoodii,  1391 

myoporoides,  1389 
Duboisine,  1389,  1390 
Dudgeon's  press,  277 
Dugong  oil,  1481 
Duhring's  solution  of  zinc 

sulphide,  1870 
Dulcamara,  1385,  1436 
Dulcamarin,  1385 
Dulcin,  1881 
Dulcite,  1038 
Dulcitol,  1038 
Dulcitose,  1037 
Duotal,  994 
Duplex  graduates,  75 
Dursse's  percolator,  290 
Dust,  zinc,  1516 
Dutch  drops,  1881 

liquid,  1881 

oil,  1881 

Pharmacopoeia,  26 

tea,  1881 
Dwarf  pine  needles, oil,  1218 

oil,  1218 
Dwight's    cholera    remedy, 

1867 
Dyer's  broom,  1210 
1  tvsincnorrhcea        mixture, 

1886 
Dysprosium,  650 


Bar  plasters,  1829 
Earth,  Fuller's,   L883 

infusorial,  purified,  708 
Japan,  1882 

siliceous,  purified,  708 
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East  Indian   goldthread, 

1389 
Eastern's  syrup,  341 
Eau  de  Javelle,  682 
Rabel,  1882 
sedative  de  Raspail,  372, 
1882 
Ebner's  fluid,  1562 
Ebullition,  147,  168 
Eburustum,  1882 
Ecballium      elaterinum, 

1291 
Echinacea,  1228,  1426 
angustifolia,  1228 
fluidextract,  577 
Echium  vulgare,  1034 
Eclectic  resinoids,  1231 
Economy  gas  stove,  124 
Ecuelle,  1117 

Effervescent  artificial  Carls- 
bad salt,  1709 
Kissingen  salt,  1709 
Vichy  salt,   1709 
with  lithium,  1709 
brain  salt,  1880 
citrated  caffeine,  1373 
potassium  citrate,  725 
bromide  with  caffeine, 
733 
powders,  1708 
salt  of  lit  hium  citrate,  779 
of  potassium  bromide, 
733 
compound,  733 
salts,  264,  301,  647 
granulated,  1708 
sodium  citro-tartrate,  740 

phosphate,  765 
solution     of    magnesium 
sulphate,  807 
of     sodium     citro-tar- 
trate, 771 
Effervescing  draught,   1852 
powder,       compound, 
1702 
Efflorescence,  261 
Egg  albumen,  fresh,  1475 
fresh,  1475 
preservation,  707 
yolk,  fresh,  1475 
glycerite,  379 
with  cod  liver  oil  emul- 
sion, 359 
Eggs,  oil,  1887 _ 
Ehrlich      reaction,      diazo, 

1558 
Ehrlich's  solution,  1558 

triacid  stain,  1561 
Eikonogen,  1882 
Eisenzucker,  890 
Eleeometer,  86 
Elacosacchara,  1042,  1710 
Elseosaccharum.  1882 
Elais  guineensis,  1245 
Elastica,  1230 
Elaterin,  1259,  1291 

trituration,  1710 
Elaterinum.  965,1259,1291, 

1402 
Elder,  European,  oil,  1158 

flowers,  1192 
Elecampane,  1206 
Electrargol,  909 

121 


Electrical  stoves,  126 
Electricity   as   a  source   of 

heat,  125 
Electrolytic  determinations, 

1541 
Electuaries,  1732 
Electuarium,  1882 

dentifricium,  1882 
Electuary,   tamarind,    Ful- 
ler's, 1852 
Elemi,  1230 
oil,  1157 
ointment,  1862 
Elephant  louse,  1882 
Elettaria  cardamomum, 
1154,  1155 
repens,  1244 
Eliteine,  1.S82 
Elixir  adjuvans,  400,  1882 
ad  longam  vitam,  1882 
of     almond,     compound, 

401 
ammonii     bromidi,     394, 
400 
valeratis,  394,  401 
valerianatis,  401 
ammonium  bromide,  400 

valerate,  401 
amygdalae     compositum, 

394,  401 
anise,  402,  1882 
anisi,  394,  402 
aperitivum,  1882 
aromatic,  400 

red,  402 
aromaticum,  393,  400 

rubrum,  394,  402 
aurantii  amari,  394,  402 
aurantiorum  compositum , 

514,  1882 
bismuth,  402 
bismuthi,  395,  402 
bitter  orange,  402 
black  haw,  421 
blackberry,  compound, 

420 
buchu,  398,  403 

and  potassium  acetate, 
403 
compositum,   398,   403 
et    potassii    acetatis, 
395,  403 
calcii  bromidi,  395,  403 
et    sodii    glycerophos- 

phatum,  395,  404 
hypophosphitis,       395, 

404 
lactophosphatis,    395, 
404 
calcium  and  sodium  gly- 
cerophosphates,   404 
bromide,  403 
hypophosphite,  404 
lactophosphate,  404 
calisaya,  alkaloidal,  406 
with     hvpophosphites, 

407 
with  iron  and  bismuth, 

407 
with    iron   and   pepsin, 

408 
with   iron   and  strych- 
nine, 408 


Elixir    calisaya    with    iron, 
bismuth  and  strych- 
nine, 407 
iron     and      lactophos- 
phate of  lime,  408 
cardamom,  compound, 

405 
cardamomi    compositum, 

394,  405 
cascara  sagrada,  405 
compound,  405 
cascarse  sagrada;,  398,  405 
compositum,  398,405 
cathartic,  compound,  406 
catharticum  compositum, 

398,  406 
chloroform,  1853 
cinchona  alkaloids,  406 
and  hypophosphites, 

407 
and  iron,  406 
iron  and  bismuth, 407 
and  calcium  lacto- 
phosphate, 408 
and  pepsin,  408 
and8trychnine,408 
bismuth     and 
strychnine,    407 
cinchona?,    alkaloidorum, 
395,  406 
et  ferri,  395,  406 
et  hypophosphitum, 

395,  407 
ferri,      bismuthi     et 
strychninae,  395, 
407 
et    bismuthi,   395, 

407 
et  calcii  lactophos- 
phatis, 395,  408 
et  pepsini,  395,  408 
et  strychninae,  395, 
408 
Clauderi,  1853 
corrigens,  409,  1882 
corydalis   compositum, 

398,  409 
Curacao,  402 
Curassao,  402 
Daffy's,  1882 
digestive,    compound, 

1853 
eriodictvi  aromaticum, 

394,  409 
eriodietyon,    aromatic, 

1(H) 
ferri    hypophosphitis, 
396,  409 
lactatis.   HOC.   410 

phosphatis,  396,  410 
pyrophosphate.  396, 110 
quinine    el    strych- 
nine, 396, 410, 41 1 
quinine  et  Btrychnine 

phosphatum,  400 

ferric  hypophosphite,  409 

phosphate.    Ill) 
pyrophosphate,  410 
quinine   and   strych- 
nine, 410 
formates,  41  I 

compound,  41  I 
formatum,  396,  41 1 
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Elixir  formatum   composi- 
tum,  396,  411 
four  chlorides,  1853 
Garus,  1882 
gentian,  412 

and    ferric    phosphate, 

413 
and  iron,  412 
glycerinated,  413 
with  tincture  of  ferric 
citro-chloride,  412 
gentianae,  399,  412 
f erratum,  413 
et  ferri,  396,  412 

phosphatis,  396,  413 
glyceratum,  399,  413 
cum  tinctura  ferri  chlo- 
ridi,  412 
glycerophosphates,  404 

compound,  413 
glycerophosphatum,  404 
compositum,  396,  413 
glycyrrhiza,  400 
aqueous,  414 
aromatic,  414 
glycyrrhizae,  393,  400 
aquosum,  394,  414 
aromaticum,  394,  414 
guarana,  414 
guaranae,  399,  414 
Haller's,_1882 
hops,  415 
humuli,  399,  415 
hypophosphites,  415 

and  iron,  415 
hypophosphitum,    397, 
415 
et  ferri,  397,  415 
iron,  quinine  and  strych- 
nine phosphates, 
1853 
lactate,  410 
quinine  and  strychnine, 
411 
laxative,  405 
licorice,  400 
aqueous,  414 
aromatic,  414 
Iithii  bromidi,  397,  416 
citratis,  397,  416 
salicylates,  397,  416 
lithium  bromide,  416 
citrate,  416 
salicylate,  416 
long  life,  Ism; 
nutrans,  1882 
orange,  compound,  514 
paraldehyde,  1853 
pcctorale,  1SS2 
pepsin,  416 

bismuth     and    strych- 
nine, II 7 
and  bismutl     417 
and  iron,  II  / 
and  rennin,  compound! 
4IX 
pei>sini.  399,  116 

bismuthi  '■>  rtryi  bninse, 

117 
.•t  bismuthi,  399,  417 
et  ferri,  399,  117 
et  rennim*  compositum, 
399,  418 


Elixir    phosphates  of  iron, 
quinine      and     strych- 
nine, 400 
phosphori,  397,  418 
et  nucis  vomica?,  397, 
419 
phosphorus,  418 

and  nux  vomica,  419 
potassii  acetatis,  397,  419 
et  juniperi,  397,  419 
bromidi,  397,   419 
potassium  acetate,  419 
and  juniper,   419 
bromide,  419 
proprietatis     (Paracelsi) , 

1882 
purgans,  1882 
pyrophosphate    of    iron, 

410 
quininae       valeratis       et 
strychninae,  397,  426 
valerianatis  et  strych- 
ninae, 420 
quinine    valerate    and 

strychnine,  420 
red,  402 
rhamni  purshianae,  405 

compositum,  405 
rhei  darelii,  1882 
roborans,  Whytii,  1882 
rubi     compositum,     399, 

420 
salutis,  1882 
simple,  400 

sodii  bromidi,  397,  420 
hypophosphitis,    397, 

421 
salicylatis,  397,  421 
compositum,    398, 
421 
sodium  bromide,  420 
hypophosphite,  421 
salicylate,  421 
compound,  421 
stomachic,  1882 
Stoughton's,  1882 
strychninae  valeratis,  398, 
421 
valerianatis,  421 
strychnine  valerate,  421 
t  araxaci  compositum,  394, 

422 
taraxacum,  compound, 

422 
terpin  hydrate,  422 
and  codeine,  422 
and     diaort  vlmor- 

phine,  423 
and  heroine,  423 
terpini  hydratis,  398,  422 
cum   hcroina,   423 
.'t  oodeinn,  :'.us,  422 
it  diacetyhnorphins), 
398,  423 
three  bromides,  423 

chlorides,  1882 

trium   bromidorum,  898, 
423 

vanillin,  compound,  423 

vanillin]     compositum, 
394,  42.1 

viburoi    opuli    composi- 
tum, 399,  424 


Elixir     viburni     prunifohi 
399,  424 
viburnum  opulus,  com- 
pound, 424 
prunifolium,  424 
viscerale,  1882 
vitriol,  670 

vitrioli  mynsichti,  1882 
yerba  santa,  aromatic, 

409 
zinc  valerate,  424 
zinci  valeratis,  398,  424 
valerianatis,  424 
Elixiria,  393 
Elixirs,  301,  393 
Ellagic  acid,  1697 
Elm,  1029 
bark,   1029 
mucilage,  353 
slippery,  1029 
troches,  1732 
Elutriating       apparatus, 

208 
Elutriation,  208 
Emanation,  radium,  650 
Emetic,  tartar,  932,  933 
Emetinae     hydrochloridum, 

965,  1367 
Emetine,   1367 

hydrochloride,  1367,  1847 
Emmenagogue  pills,  1864 
Emodin,  1282,  1283,  1287, 

1288,  1294 
Emollient  cataplasm,  459 

species,  459 
Empire  prescription   book, 

1650 
Emplastra,  1823 
Emplastrum     adhaesivum, 
1824 
ammoniaci,    1866 

cum  hydrargyro,  1824 
antimonii,    1866 
arnicas,  1824 
asafcetidae,  1866 
belladonnas,  1823,  1825 
calefaciens,    1824 
cantharidini,  1824 
cantharidis,  1823,  1826 
cantliaridum   perpetuum, 

1882 
capsici,   1S23,  1825 
elasticum,  1823,  1826 
ferri,  1824 
fuscum,  1867,  1882 
raniphoratum,  1824, 
1828 
galbani,  1866 
gummosum,  1882 
hydrargyri,   1824 
icnthyocolnBj  1824 
menthol.   1824 
opii,    1824 
picis,  1824 
canadensis,  1866 
cantharidatum.  1824 
burgundies,   1824 
plumbi,  1823,  1826 

iodide,    1834 
resins,  1823,  I82S 
saponis,  1824,  1 828 
sinapis,   L823,   1827 
I  Empty  capsules,   1777 
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Empyrol  igneous  oil  of  birch, 

rectified,    1154 
Emulsa,    354 
Emulsification,  theory, 

1664 
Emulsifier,  1666 
Emulsifying  powders,   1668 
Emulsion,  aspidium,  1853  j 
almond,  355 
ammoniac,  355 
asafetida,  356 
baeillin,  1462 
castor  oil,  359 
chloroform,  355 
cod  liver  oil,  356 

pancreatic,  1853 
with  calcium  hyp  o- 
phoBphite, 
1854 
lactophosphate, 

357 
phosphate,  358 
with  egg,  359 
with      hypophos- 
phite  of  calcium 
and    sodium, 
1854 
with       hypophos- 

phites,  358 
with  malt,  358 
with       phosphate 
of  calcium'and 
sodium,    1854 
of  lime,  358 
with   mid   cherry, 
359 
cubeb,    1854 
flavors,  357 
guaiac,  1854 
oil  of  turpentine,  356 
petrolatum,  360 
phosphatic,   1854 
pumpkin  seed,  1854 
silver  iodide,   1854 
Emulsions,  301,  354,  1661, 
1664 
casein,   1667 
rliondrus,  1668 
compound,  1669 
gum  resins,  1664 
manufactured,   1664 
natural,  1664 
preservation,  1668 
questions,  380)' 
quillaja,  1668 
seed,  1664 
terraline,   1854 
Emulsum  amrnoniaci,  355 
amygdala),  351,  355 
asafoetids,  354,  356 
ohloroformi,  355 
olei  morrhuie,  354,  356 
cum  oalcii  lactophos- 
phate,355,357 
phosphate,  355, 
358 
hypophosphitibus, 

355,  358 
malto,  355,  358 
pruno     virginiana, 

355,  359 
vitello,  355,  359 
ricini,  355,  359 


Emulsum  olei  terebinthinse, 
354,  356 

petrol.! i i,  358,  360 

petrolei,  360 
Enamelled  .steam  kettle, 

144 
Enclosed  sifter,  206 
Enfleurage,    1113 
English    method   for  emul- 
sions,  Kid") 

diver  penny,  41 

titles,  official,  31 

weights,  origin,  41 
Ens  martis,  1882 
Enteric  capsules,  1781 

pills,    1005,    1763 
Enterprise  mill,   199 

press,  $73 
Enule,  1882 
Eosin,  1011 

A,  1498 

yellowish,  1498 
Ephedra  vulgaris,  1389 
Ephedrine,  1389 
Epicarin,  1011,  1696 
Epidermine,  1882 
Epigaea,  1305 

rcpens,   1305 
Epilobium,   1305 

angustifolium,  1305 
Epinephrine,  1449,  1695 
Epiphegus,  1305 

virginiana,  1305 
Epsom  salt,  803 
Equivalent  of  teaspoonful, 

tablespoon ful,   etc.,    I"> 
Equivalents,  metric,  48,  49, 
50 
weights  and  measures, 
50 

drops,  77 
Equus  eaballus,  1453,  1455, 

1  156,  1457 
Erbium,  650 
Ergot,  1344 

aqueous  solution,   1847 

extract,  624 
aqueous,  627 

fluideztract,  544 

infusion,  456 

oil,  1244 

rye,   1344 

tincture,        ammoniated, 
500 
Ergota,  1311,   1  in  1 
Ergotin,  1'.  1.,  637 
Ergotinic  acid,  L3  16 
Ergotinine,    1345 
Ergotole,   1882 
Ergotoxine,   13  l~> 
Ericaceas,  1402,  I  128 
Ericolin,  1281,  1300,  1305 
Erigeron,  1210 

canadensis,  1210 

oil,  1210 
Eriodictyon,  1195,  1404 

californicum,   1159, 
1195 

elixir,  aromatic,  409 

Buidextract,  545 

syrup,    aromatic,    3.V) 
Krvtliraea    Centaurium, 
1269 


Erythrodextrin,   1032 
Erythromannite,    1038 
Erythrophlamm,    1386 
guineense,    1389,    1390 

Ervthrophleine,    I 

hydrochloride,  1390 
Erythroretin,  1283 
Erythroee,  1087 

Er\  tliro.wlon,    1389 

coca,  1368,  1389,  1991 
Eabach'a  reagent,  1"<">7 

holtzia      (  alifornica, 

1389 
Eseramine,  1346 
Eseridine,   1346 
Eeerine,  1346,  1882 

salicylate,  1346 
Esmarch'e  painless  caustic, 

IM'> 
Essence,  1882 

mirbaue,  1882 

peppermint,    390 

pepsin,  418,  1476 

vanillin,  compound,  1854 
Essentia  pepsini,  418 
Essential  oils,   1104 

salt,  lemons,  984 
Ester,  benzoic,  1085 

butyric,  1123 
Esters,  1105 

acetic,  1092 

amyl,  1062 

butyric,  1092 

caproic,  1092 

caprylic,  1092 

ethyl,  1062 

oenanthic,  1092 

pelargonic.  1092 

phenol,  1108 
Estimation  of  urea,  1559 
Estimations,     gasometric, 

1549 
Estragol,  1134 
Eternal  pills,  1SSS 
Ethelene-diamine   silver 

nitrate,   909 
Ethenyl-paradiethoxy- 

diphcnvl-amidine   hydro- 
chloride, 1012 
Ether,  213.  1061,  1498 

acetic,  1070,  1498 

Aran's,  10s5 

dehydrated,  1498 

formic,  1084 

hydrocyanic.  10M 

met  h\  lie  lost; 

nitrous,  spirit,  385,  1064 

petroleum,  1254 

as  solvent  ,  213 
spirit.  385 

compound,  391 
Wigger's,  H|s"> 

Ethereal  oil,    1062 
solutions.    301,     1-7 

questions,  IIs 

tincture,  cannabis  indica, 

1874 
oantharides,  IN7  4 
oolchicum,  1874 
oubeb,  \*~  l 

guaiac,  I  N7  1 
ioilinr,  1875 
ferric  chloride.  501 
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Ethereal    tincture,   lobelia, 
468 

tinctures,  495 
Ethcrolat,  1882 
Etht'rolature,  1882 
Etherole,  1882 
Ethers,  phenol,  1105 
Ethiops  mineral,  914 
Ethvdene  chloride,  1085 
Ethvl  acetate,  1070,  1498 

alcohol,  119 

benzoate,  1084 

bromide,  1084,  1882 

butyrate,  1084 

carbamate,  1068,  1696 

chloride,  1067 

cinnamate,  1224 

cyanide,  1084 

disulphide,  1084 

esters,  1062 

formate,  1084 

hydroxide,  1050 

iodide,  1084 

nitrite,  pure,  1064 

oxide,  1050 

oxy-caffeine,   1390 

pelargonate,  1085 

salicylate,  1085 

sulphydrate,  1085 

valerate,  1085 
Ethylamine,  995 
Ethylate,  potassium,  1086 

sodium,  740,  1086 
Ethylene,  985,  995 

bromide,  1085,  1882 

diamine,  1085,  1696 
Ethylenediamine,  1698 

silver  nitrate,  1083 
Ethylenediethyl  ether,  1083 
Ethylene-ethenylamidine, 

1697 
Ethylidene  chloride,  1085 
Ethylmercaptan,  1068 
Ethylmorphine    chloride, 
"1322 

hydrochloride,  1322,  1696 
Ethyl-piperidinc,    1382 
Ethylproprionyl,  1085 
Ethylsulphatc,    sodium, 

740 
Ethylsulphuric  acid,  1085 
Eucaine,  1369 

chloride,  1369 

hydrochloride,  1847 
Eucalyn,  1038 
Eucalypteol,  1882 
Eucalyptol,  965, 1105, 1110, 
1147,  1149 

chlorinated,  1852 

petrox,  442 

petroxolin,  442 

spray,  446 
Eucalypton,  1038 
Eucalyptoresorcin,  1882 
Eucalyptoae,  1038 
Eucalyptus,  1 1  is,  1412 

fitriaextract,  ~> i"> 

gauze,  1855 

globulus.  1147,1148,1149 

oil,  1148 

ointment,  1804 
Euchinin,  1337 
Eucodin,  1085 


Eudoxin,  1011 
Eugallol,  1305 
Eugenia  aromatica,  1141 

Chekan,  1210 
Eugenin,  1141 
Eugenol,   965,    1105,    1109, 

1142,  1143 
Eugoform,  1085 
Eulachon  oil,  1481 
Eulyptol,  1882 
Eumvdrin,  1085 
Euonic  acid,  1293 
Euonymin,  1232,  1293 
Euonymus,  1292,  1426 

atropurpureus,  1232,1292 

extract,  638 

fluidextract,  577 
Eupatorin,  1205,  1232 
Eupatorium,  1205,  1426 

fluidextract,  577 

perfoliatum,  1205,  1232 
Euphorbia  corollata,  1232 

fluidextract,  577 

pilulifera,  1228,  1426 
Euphorbiacese,  1402,   1426 
Euphorbin,  1232 
Euphorbium,  1230 

resinifera,  1230 
Euphorin,  1011,  1882 
Euphorine,  1085 
Euphrasia,  1210 

officinalis,  1210 
Euphthalmine,  1085 

hydrochloride,  1011 
Eupion,  991 
Eupod  and  eusol,  1854 
Eupyrine,  1011,  1085 
Euquinine,   1337,   1696 
Eureka  tablet  machine,  1768 
Euresol,  1011 
European  elder  oil,  1158 

goat's  rue,  1032 
Europhen,  1011,  1696,  1882 
Europium,  650 
Eusol  and  eupod,  1854 
Evaporated  milk,  1474 
Evaporating  chamber,    155 

dish,    graduated,    157 

vessels,  152 
Evaporation,  147 

below  the  boiling  point, 
152 

by  direct  heat,  156 

from  surface,  155 

of  liquids  by  boiling,  151 

spontaneous,  156 

to  a  fixed  volume,  157 
Evening  primrose,  1035 
Evolution  of  gas,  168/),  1G91 
Exalgin,  1882 
Exalgine,  1013,  1085 
Excipient  bottle,  1739 

for  pills,  general,  1739 
Kxeipients,   1738,   1772 

Executive     <  Committee, 

U.S.  P.,  28 
Exercises,  mathematical,  95 

answers,  108 
Bxodine,  1882 
Exogonium     purga,     1260, 

1280,  L286 
Expectorant,  Stokes's,  369, 

1882 


Expressed    oil    of    almond, 
1237 

of  nutmeg,  1150 
Expression,  217,  1113 

questions,  279 
Exsiccated  alum,  844 
calcium  sulphate,  808 
ferrous  sulphate,  875 
magnesium       sulphate, 

798 
sodium     arsenate,     744, 
940 

carbonate,  753 

phosphate,  765 

sulphite,  767 
tannin  albuminate,   1305 
Exsiccation,   147,  261,  264, 

265 
questions,  268 
Extemporaneous    liquid 

preparations,  1661 
solid    preparations,    1700 
used  externally, 
questions,  1824 
Extra  soda,  748 
Extract  of  aconite,  618 
aloes,  635 
apples,  ferrated,  638, 1882 

tincture,  502 
arnica  root,  618 
beef,  1473,  1494 
belladonna,  green,  606 

leaves,  619 
cannabis,  621 
cascara  sagrada,  522 
cimicifuga,  622 
cinchona,  636 
colchicum  corm,  623 
colocynth,  624 

compound,   624 
conium,  637 
ergot,  624 

aqueous,   637 
euonymus,  638 
gclsemium,   625 
gentian,  626 
glycyrrhiza,  626 

pure,  627 
golden  seal,  627 
Goulard's,  902 
hematoxylon,  639 
hydrastis,  627 
hyoscyamus,  628 

green,  606 
ignalia.  639 
jalap,  640 
krameria,  640 
leptandra,  640 
licorice,  626 
malt,  629 
meat,  1494 
mesareum,  1854 

mix  vomica,  629 
opium,  630 
oxgall,  625 
physostigxna,  631 
podophyllum,  641 
quassia,  641 

rnaxnnua  purshiana,  622 

rhubarb,  632 
stramonium,  632 
Bumbul,  634 
table,  612 
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Extract  taraxacum,  634 
virhurnum     prunifolium, 

635 
witch  hazel,  distilled,  309 
Extracta,  606 
Extraction,  269 

apparatus,  hot,  296 
questions,   270 
Extractive,  607 

non-volatile,     soluble    in 
ether,      determination, 
1545 
volatile,  soluble  in  ether, 
determination,  1545 
Extracts,  301,  606 

from  fresh  plants,  606 
pilular,  608,  609,  617 
powdered,  608,  609,  617 
preparation,   609 
preservation,  609 
questions,  648 
Extractum  aconiti,  613,  618 
aloes,  616,  635 
arnica?  radicis,  618 

fluidum,  534 
belffi  liquidum,  534 
belladonna?  foliorum,  619 
(pilular),  612 
(powdered),  613 
viride,  618 
cannabis,  612,  621 

indies,  621 
carnis,   1473,   1483 
cascarae  sagradae,  615,  622 
catholicum,   1882 
cimicifugae,  613,  622 
cinchona;,  616,  636 
colchici,  618 

cormi,  013,  623 
colocynthidis,  614,  624 

compositum,   615,   624 
conii,  616,  637 
cusso  fluidum,  534 
ergotae,  612,  624 

aquosum,  616,  637 
euonymi,  616,  638 
fellis  bo  vis,  613,  625 
ferri   pomatum,  616,  638 
gelsemii,   613,   625 
gentians,  612,  626 
glycyrrhizs,  til  2,  626 

purum,  612,  627 
haomatoxyli,  616,  639 
hydrastis,  61  I,  627 
hyoscyami,   012,  628 
ignatis,  (>i(>,  639 
jalaps,  616,  640 
krameris,  617,  640 
lactucarii  fluidum,   1855 
leptandrae,   tilt;,  640 
malti,  612,  629 
martia  pomatum,  1882 
menispermj  Buidum,  534 
mezerei,  1854 
niiris  vomica,  61  I,  629 
opii,  616,  630 

liquidum,  534 
panohymagogum    crollii, 

1882 
physostigmatis,  614,  6.11 
picrorhizse  liquidum,  534 
podophylli,  616,  641 
quassia?,  617,  64 1 


Extractum     rhamni      pur- 
shianao,  622 
rhei,  614,  632 
stramonii,  632 
(pilular),   612 
(powdered),  614 
strophanthi,  618 
sumbul,  012,  634 
taraxaci,  612,  634 
viburni  prunifolii,  615, 635 
Eyebright,   1210 
Eyesolene,  1882 
Eyestones,  1882 
Eye  wash,  Hoffman,  1849 

sodium    borate,   1855 
Eye-water,  1855 


Faba  porcina,  1882 

purgatrix,    1882 

suilla,  1882 

vulgaris,  1022 
Facsimile  prescriptions,  1604 
Faecula,   1882 
Fagaceae,  1402,  1426 
Fagus  sylvatica,  1244 
Fahrenheit,   126 

thermometer,  127 
Fahrenheit's  hydrometer,87 
Fairbanks  druggists'  scale, 

66 
Fairoline,  1883 
False  fermentation,  1049 

unicorn,   1275 
Farfara,  1274,  1426 
Farina    hordei    praeparata, 

1883 
Fat,  wool,  1441 

hydrous,  1442 
Fats,  1235 

questions,  1255 
Fchling's     solution,      1518, 

1559 
Fel  bovis,  1465,  1482 
Felt  strainers,  226 
Fenchone,  1105,  1131,  1188 
Fenchyl  alcohol,  1100 
Fennel,  1130 

oil,  1131 

seed,  1130 

water,  309,  1138 
Fenugreek,   1036 
Fermentation,  1049 

for  clarifying,  247 

test  with  yeast,  1559 

vinous,  1049 
Fermented  milk,  1174 
Ferments,  action  upon  add 

saccharine   fruits,   1089 
Fern,  sweet,  1305 
Ferrated  apple  extract,  1882 
elixir  of  caliaaya,  406 
calisaya  alkaloids!,  406 
gentian,   413 
extract  of  apples,  638 

tincture,  502 
wine  of  wild  cherry,  519 
Ferratin,   1  IM 
Ferri  aoetae,  861 

et    animonii     cliloridum, 

782 

citraa,  869,  960,  965 
sulphas,  861 


Ferri  et  ammonii  tartraa, 

861 
arsenas,  861 
benzoas,  861 
bromidum,  861 
carbonaa  saccharatus, 

864,  965 
chloridum,  860,  866,  965 
ferrocyanidum,  861 
glycerophosphas,861, 883, 

976 
hydroxidum,  879 

cum     magncsii     oxido, 
860,  872,  965 
hypophosphis,    861,   883, 

976 
iodidi  syrupus,  P.  I.,  328 
iodidum     saccharatum, 

1883 
lactas,  861,  885,  976 
malas  crudus,  638 
nitras,  861 
oxalas,  861 
oxidum  magneticum,  862 

rubrum,  862 

saccharatum,   861,  890 
phosphas,  861,  873,  966 

albus,  862 

solubilis,  873 
pyrophosphas,   861,   890, 

977 
et  quininae  citraa,  860, 870, 
965 
solubilis,  870 
salicylaa,  862 
scobs,  1883 

sodii  pyrophosphas,  861 
et  strychnina;  citras,  861 
subcarbonas,  862 
sulphas,  861,  874,  966 

exsiccatus,     861,     875, 
966 

granulatus,    861,    876, 
966 
sulphidum,  862 
valeras,  862 
Ferric    acetate,    861 

solution,  88 1 

tincture,    1874 
acid  albuminate,  1  1M 
ammonium  sulphate,  861 , 
1499 
test  solution,  1  198 
arsenate,  861 
benzoate,  861 
chloride,  866 

solution,  315,  867,869, 
1668 

test  solution,  1499 

tincture,  479 
ethereal,  501 
citrate,  soluble,  869,  882 
oitro-chloride,   tincture, 

501 
gjrycerinophosphate,    883 
hydrate    with   magnesia, 

87^ 
hydroxide,  870,  879 

magma,  879 

with  magnesium  oxide, 
N72 
hypophosphite,  883 

elixir.  409 
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Ferric  hypophosphite  solu- 
tion, 885 
syrup,  340 
nitrate,  861 

solution,  885 
oxide,  saccharated,  890 

soluble,  890 
oxychloride  solution,  886 
oxyhydrate,  862 

solution,  887 
phosphate,  873 

and  gentian  elixir,  413 
elixir,  410 
soluble,  873 
white,  862 
pyrophosphate,  890 
elixir,  410 
quinine  and  strychnine, 

elixir,  410 
soluble,  890 
salicylate,  862 
solution,  889 
subcarbonate,  862 
subsulphate,     solution, 

877 
sulphate,  basic,  solution, 
877 
solution,  879 
valerate,  862 
Ferricyanide,     potassium, 
713,    1508 
test   solution,    1509 
Ferrocyanide,  iron,  861 
potassium,    713,    1509, 
1557, 
test  solution,  1509 
zinc,  832 
Ferropagliari,  1883 
Ferropyrine,  1697 
Ferrous  bromide,  861 
syrup,  1871 
carbonate,      mass,     865, 
1734 
pills,  1747 
saccharated,  864 
chloride,  solution,  889 

syrup,  341 
iodide  pill*,  1747 

syrup,  328 
lactate,  861,885 
oxalate,  861 
phosphate   syrup,   325 
sulphate,  874 

acid,  test  solution,  1499 
dried,  875 
exsiccated,  875 
granulated,  876 
precipitated,  876 
test  solution,  1499 
sulphide,  862.  1 109 
Ferruginous  pills,  1747 
Ferrugo,  1883 
Ferrum,  860,  862,  966 
alcoholisatum,  1883 
dialysatum,  268 
limatum,  1883 
ox  vi  latum     saccharatum, 

m 

pomatum,  i  883 
redactum,  H62 
reductum,  860,  863,  966 
Ferula  asafcetidaj  1219 

futirla,  1219 


Ferula  galbaniflua,  1230 

narthcx,  1168 

persica,  1168 

sumbul,  1132 
Fetid  spirit  of  ammonia,  385 
Fever  bark,  Australian,  1389 

liniment,  1857 
Feverfew,  1210 

oil,  1158 
Fiber,  crude,  determination, 

1545 
Fibrin,  1480 
Ficus,  1293,  1430 

carica,  1293 
Fiftieth-normal     potassium 
hydroxide     volumetric 
solution,  1525 

sulphuric  acid,  volumetric 
solution,  1535 

V.S.,  1485 
Fig,  1293 

syrup,  compound,  342 
Files,  164 
Filicic  acid,  1197 

crystalline,  1197 

anhydride,  1197 
Filicin,  1197 

Filing  prescriptions,  1650 
Filixtannic  acid,  1197 
Fillers,  bottle,  1670 
Filling  ampuls,  1845,  1846 
Filter,  231,  253 

candle,  1841 

centrifugal,  242 

disk,  242 

De  Laval  centrifugal,  242 

Hadden's,  236 

paper,      quantitative, 
1499 

pressure,   242 

Warner's,  236 
Filtering,  centrifugal,  242 

under  pressure,  242,  1841 
Filters,    folding,   230 

for  special  purposes,  235 

paper,  229 

plain,  230 

plaited,  231 

Rother's,  230 
Filtrate,  229 

bouillon,  1462 
Filtration,  22! t 

centrifugal,  2  12 

continuous,   237 

hut,  238,  239 

questions,  244 

rapid,  -S.','.) 

through      an      absorbent 
powder,  303 

pulped     or     shredded 

filter   paper,   303 

under  pressure,  242 
of  volatile  Liquids,  237 
Fine  powder,  207 
Fineness  of  powders,  206 
Finishing  ointment .  1818 
Finnish   Pharmacopoeia,  '-'ti 
Fir  balsam,  L231 

Finn      zinc     glvcerogelat  in, 

1820 

Firwein,  lss:f 
Fish  berry,  1380 

Fisher's  solution,  1870 


Fisher's  vacuum  pump,  240 
Fixed  oils,  1235 

questions,  1255 

unofficial,  1244 

Fixtures,  wall,  1568 

window,   1567 
Flag,  blue,  1206 

fluidextract,  580 
Flake  white,  1883 
Flashing  point  for  coal  oil, 

121 
Flask   distillation,    162 

evaporation,  156 
Flasks,  1487 

measuring,  1516 
Flavored  syrup,  317 
Flavors  for   emulsions,  357 
Flaxseed,  1030 

infusion,  compound,  1856 

oil,  1239 
Flea  seeds,  1883 
Fleabane  oil,  1210 
Fletcher's  gas  crucible  fur- 
nace, 137 

radial  burner,  124 
Flexible  collodion,  428 
Flies,  Russian,  1467 

Spanish,  1467 
Flint,  706 

glass,  707 
Flocculation,  221 
Flocculent,  252 
Floor  dressing,  1855 
Florentine    receiver,    250 
Flores  antimonii,  1883 

benzoes,  1883 

bismuthi,  1883 

zinci,  1883 
Flos  seruginis,  1883 

solis,  1883 
Flour  paste,  1656 

of  sulphur,  693 
Flower,  pasque,  1207 

passion,  1387 
Flowers,  antimony,  1883 

arnica,  1194 

Benjamin,  1883 

oolchicum,  1389 

convauaria,  1272 
fluidextract,  574 

elder,    1192 

lavender,  oil,  1123 

linden,   1210 

mullein,  1034 

orange,  oil,  1118 

of  sulphur,  693 

zinc,  L883 
Fluidacetracts,  527 
Fluid,  Ebner's,  1562 

Muller's.  1855 
Fluidextract  of  aconite, 
535 

adonis,  565 

aletris,  565 

angelica  root,  566 

apocynum,  566 

alalia,  567 

arnica,  567 
root,  534 

aromatic,   536 

lepias,  567 

aspidospenna,  537 
baplisia,  567 
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Fluidextract  of  belladonna 

root,  539 
berberie,  568 
liii iir  orange  peel,  538 
bittersweet,  576 
black  cohosh,  541 

haw,  564 

Bnake-root,  541 
blue  flag.  580 

boklo,  568 
buchu,  539 
compound,  568 

buckthorn  bark,  546 
calendula,  568 
calisaya  bark,  542 
calumbs,  569 
cannabis,  540 
caulophyllum,  570 
cascara  sagrada,  540 

aromatic,  541 
cat  nop,  569 
celery,  566 
chestnut  leaves,  569 
chimaphila,  570 
chionanthus,  570 
chirata,  570 
cunicifuga,  541 
cinchona,  542 

aqueous,  571 
cocillana,  572 
coffee,  572 
colchicum  rorm,  572 

seed,  543 
condurango,  573 
conium,  573 
convallaria  flowers,  574 

root,  574 
ooptis,  574 
cornus,  575 
corydalis,  575 
coto,  583 

cotton  root  bark,  578 
couch  grass,  562 
cubeb,  575 
cusso,  534 
cypripedium,  575 
dainiana,  576 
dandelion,  562 
digitalis,  544 
dioscorea,  576 
drosera,  576 
echinacea,  577 
ergot,  544 
eriodictyon,  545 
eucalyptus,  545 
euonymus,  577 
eupatorium,  577 
euphorbia  pilulifera?, 

577 
frangula,  546 
fuous,  578 
galega,  578 
gelsemium,  546 
gentian,  547 
geraniuin,  578 
ginger,  565 
glyevrrhiza,  547 
golden  seal,  550 

green    hellel  lore,    563 

grindelia,  549 
guarana,  549 

h.imamelis   leaves,   579 

heuanthemum,  579 


Fluidextraot  of  helonias,579 
henbane,  551 
hops,  579 
hydrangea,  580 

hydrastis,  550 

hyoscyamus,  551 
ipecac,  551 
jaborandi,  554 

jalap.  580 

juglans,  580 

juniper  berries,  581 

kava,  581 
kola,  581 

krameria,  581 

lactucarium,  1855 
lappa,  582 
leptandra,  582 
licorice,  547 
lobelia,  552 
lupulin,  582 
matico,  582 
menisperma,  534 
mezereum,  583 

mullein  leaves,  590 
rurnex,  586 
musk  root,  561 
mix  vomica,  553 
paracoto,  583 
pareira,  583 
parslej  root,  583 
Phytolacca,  584 
pilocarpus,  554 
pink  root,  560 
podophyllum,  554 
pomegranate,  548 
prickly  ash,  564 
quassia,  584 
quebracho,  537 
quercus,  585 
rhamnus  cathartica,  585 

purshiana,  540 
aromatic,  541 
rhubarb,  555 
rhus  glabra,  585 
rose,  555 
minis,  586 
sabal,  556 
sanguinaria,  586 
sarsaparilla,  557 

compound,  557 
saw  palmetto,  556 
scoparius,  586 
Scutellaria,  587 

srneein,  587 

senega,  559 
senna,  559 
serpentaria.  587 
solatium,  5iS7 
spigelia,  560 
squill,  55S 
Btaphisagris,  560 
Btavesacre,  560 
stillingia,  561 

compound,  588 
stramonium,  588 
sumbul,  561 
table,  529 
taraxacum,  562 
thuja,  589 
thyme,  589 
trifolium,  589 
trilliut.i,  589 
triticum,  562 


Fluidextract,  type  processes, 
621,  523,  624,  .".-'7 
ova  orsi,  563 

valerian,  590 
veratrum  viridc,  563 

verbena,  590 
viburnum  oputae,  590 
prunifolium,  56 1 

wild  cherry,  5K4 
xanthoxylum,  564 
yerba  santa,  545 

zea,  591 

Fluidextracta,  619 
Fluidextracts,  301,  ~>\'-> 

acetic,  :,J, 
alcoholic  pero 
for  infusions,   i"..; 
from  green  drugs,  528 
preservation,  627 
Fluidextract  urn  aconiti,  530, 

535 

adonidis,  532,  565 
aletridis,  632,  565 

angelica'  radicis,  632,  566 
apii  fructus,  532,  566 
apocyni,  •",.';:;,  566 
aralia,  532,  567 
arnica;,  532,  567 

radicis,  534 
aromaticum,  530,  536 
aselepiadis,  532,  567 

aspidospermatis,  530,  537 

aurantii   amari,   530, 

538 
baptisise,  532,  567 
belladonna;    radicis,    529. 

539 
berberidis,  532,  568 
l.ohli,  .',32,  568 
buchu,  529,  539 

compoaitum,  532,  568 
calendula;,  532,  568 
calumbs,  533,  569 

cannaliis,  529,  540 

Indica?,  540 
cascara-  Bagradse,  531,  540 
aromaticum.  ",:>1 ,541 
eastaness,  634,  569 
catariae,  633,  569 
caulophyui,  632,  570 
chimaphila',    632,    570 

chionanthi,  532    570 
chiratse,  632,  570 

I'imieifiiL'a'.  529,   5  II 
cinchona'.  530,  5  12 
aquoeum,  53  i.  571 

cocillana'.  632,  572 
coffees,  633,  572 

tost©,  572 
e.ilrhici  cormi,  532,  572 

^  minis.  629,  5  13 

condurango,   5  12,  57.? 
conii,  63  1.  573 

mm  allaria'.  57  I 

florum,  632,  574 

radicis,  632  57  I 
ooptis,  533,  571 
'•< •rni,  533,  575 
corydalis,  632,  575 
coto,  583 
cubebsB,  532,  575 

53  i 
<\  ptip.'.lii,  533,  575 


1928 


INDEX 


Fluidextractum  damianse, 

532,  576 
digitalis,  529,  544 
dioscorea?,  532,  576 
drosera,  532,  576 
dulcamara,  533,  576 
echinacea?,  532,  577 
ergota?,  530,  544 
eriodictyi,  529,  545 
eucalypti,  529,  545 
euonymi,  532,  577 
eupatorii,  533,  577 
euphorbia?  piluliferae,  533, 

577 
frangula?,  531,  546 
fuci,  532,  578 
galega?,  533,  578 
gelsemii,  529,  546 
gentiana?,  529,  547 
geranii,  533,  578 
glycyrrhiza?,  531,  547 
gossypii  corticis,  532, 

578 
granati,  530,  548 
grindelise,  529,  549 
guarana?,  529,  549 
hamamelidis   foliorum, 

533,  579 
helianthemi,  533,  579 
helioniadis,  533,  579 
humuli,  532,  579 
hydrangeae,  532,  580 
hydrastis,  530,  550 
hyoscyami,  529,  551 
ipecacuanha?,  530,  551 
iridis    versicoloris,     532, 

580 
jalapse,  532,  580 
juglandis,  533,  580 
juniperi,  533,  581 
kavse,  532,  581 
kola?,  532,  581 
krameria?,  533,  581 
lappa?,  533,  582 
leptandra,  533,  582 
lobelia?,  530,  552 
lupulini,  532,  582 
matico,  532,  582 
menispermi,  534 
mezerei,  532,  583 
nucis  vomica?,  529,  553 
opii,  534 

paracoto,  532,  583 
psreine,  533,  583 
petroselini    radicis,     532, 

583 
Phytolacca?,  533,  584 
picrorhizn,  534 
pilocarpi,  529,  554 
podophylli,  529,  554 
pnmi  virgmiatuB,  53 1. 

584 
qua  am,  533,  584 
quercus,  533,  585 
rnamni    cathartics,   533, 
585 

purahianas,  540 
aromatioum,  541 
rhfi,  629.  555 
rhoia  glabra,  533,  585 

530,  555 
runt  .r,:;.i,  586 
rumicis,  533,  586 


Fluidextractum  sabal,  529, 
556 
sanguinaria?,  533,  586 
sarsaparilla?,  529,  557 

compositum,    530,   557 
scilla?,  529,  558 
scoparii,  533,  586 
Scutellaria?,  533,  587 
senccionis,   532,  587 
senega?,  529,  559 
senna?,  529,  559 
serpentaria?,  532,  587 
solani,  532,  587 
spigelia?,  529,  560 
staphisagria?,  529,  560 
sterculla?,  581 
stillingia?,  529,  561 
compositum,  533, 
588 
stramonii,  532,  588 
sumbul,  529,  561 
taraxaci,  530,  562 
thuja,   532,   589 
thymi.  533,  589 
trifolii,  533,  589 
trillii,  532,  589 
tritici,  531,  562 
uva?  ursi,  530,  563 
Valeriana?,  532,  590 
veratri  viridis,  529,  563 
verbasci  foliorum,  533, 590 
verbena?,  533.  590 
viburni  opuli,  532,  590 

prunifolii,  529,  564 
xanthoxyli,  529,  564 
zea?,  533,  591 
zingiberis,  529,  565 
Fluidglycerata,  591 
Fluidglycerate    of    cascara 
sagrada,  591 
aromatic,    592 
glycyrrhiza,    593 
krameria,  593 
licorice,  593 
rhubarb,    594 
Fluidglycerates,  301,  591 

general  process,  591 
Fluidglyceratum    cascara? 
sagrada?,   591 
aromaticum,  592 
glycyrrhiza?,  593 
krameria?,  593 
rhei,  594 
Fluor  spar,  1883 
Fluoranthene,  995 
Fluorene,  995 
Fluorescein,  1011,  1499 
Fluoride,  ammonium,  783 
antimony,  933 
chromium,  892 
cuprous,  907 
Fluorine,  r>5<),  679 
Flystone,  898 
Fo-di-ta,  1883 
I  a  oiculum,  1 130,  1422 
Tlllgare,   1130,  1131 

Folding  filters,  230 
packages,  l  ~  l  <  i 
plaited  filter,  231 

powders,   1712 

I  '»"l  and  Drugs  Acts,  Na- 
tional .uii  1  State,  27 
chemical,  345 


Foot  bellows,  137 
Formadine,  1011 
Formaldehyde,  1076 
solution,  1076 
with  soap,  315 
Formalin,  1076,  1883 

antiseptic,  1855 
Forman,  1084 
Formanilid,  1011 
Formanilide,  1085 
Formate,  ammonium,  783 

ethyl,  1084 
Formates  elixir,  411 

compound,  41 1 
Formic  acid,  985,  1470 
ether,  1084 
spirit,  391 
Formica  rufa,  1470,  1481 
Formin,  1697 

salicylate,  1015 
Formol,  1883 

Formula  for  aromatic  wa- 
ters, general,  305 
decoctions,  general,  457 
fluidextracts,  general, 

524 
infusions,  general,  449 
tinctures,   general,  403 
Formulary      of      unofficial 

preparations,  1849 
Formulas,    chemical,  33 

symbolic,   33 
Formylphenetidin,  1011 
Formylum  chloratum,  1883 
Fortoin,  1086 
Fossiline,  1883 
Fothergill's     asthma     mix- 
ture, 1859 
dinner  pills,  1864 
hydrobromic   acid  cough 
mixture,  1860 
Four  chlorides,  elixir,  1853 
Fowler's  solution,  939 
Foxglove,  1264 
Fox's  calamine  lotion,  1858 
compound      tincture     of 
green  soap,    1874 
Fractional      crystallization, 
261 
distillation,   179 
percolation,  284,  298,  523 
Francisca  uniflora,  1389 
Franciscus   lozenge   punch, 
1726 
plaster  board,  1828 
Francis  triplex  pills,  1751 
Frangula,  1288,  1418 

fiuidextract,  546 
Frangulio  acid,   12S8 
Frangulin.  12SS 
Frankincense,  1231,  1883 
Frasera,  1281 

Fraseri  waited,  1232,  1281 
Fraserin,  1232 
Fraxetin,  1274 
Fnurin,  1259,  1274 
Frazinus,  1274,  1430 
americana,   1274 
Ornus,  1043,  1259 
French  chalk,  707 
cork  press,    1  < . 7 1^ 
digitalin,   1264 
mixture,  689,   1886 
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French  Pharmacopoeia,  26 

polish,  1883 

white,  1883 
Fresh  apple  juice,  1100 

drugs,  tincture,  49G 

egg,  1475 

albumen,  1475 
yolk,  1475 

plant  extracts,  600 
Friable  pills,  1743 
Friar's   balsam,   1879,   1883 
Fringe  tree  bark,  1270 
Fromentin,  1KK3 
Frost  weed,  1205 
Fructase,  1037 
Fruit,  angelica,  1135 

basis  for  lozenges,  1728 

celery,  1137 
fluidextract,   566 

juices,  1098 

parsley,  1136 
oleoresin,  600 

salt,  1891 

sugar,  1037 
Fucaces,  1428 
Fuchsin,  1011,  1499 

acid,  1500 

basic,   1499 

S,   1500 
Fuchsin-sulphurous       acid, 

test  solution,  1500 
Fucus,  1032,  1428 

fluidextract,  578 

vesiculosus,  1032 
Fuel,  116 
Fuligokali,  1883 
Fuller's  earth,  1883 

tamarind  electuary,  1852 
Fumariaceffi,  1428 
Fumaric  acid,  1383 
Fumarine,   1360 
Fuming  nitric  acid,  1505 

sulphuric  acid,  1514 
Fungin,  980 
Funnel,  Bartlctt's,  236 

board,   1669 

for  filter,  233 

hot  water,  238 

jacketed  hot  water,  238 

stand,  235 

support,  1669 

tube,     166 

with  valve,  236 
Funnels,  233 

Berlinware,  234 

glass,  234 

hard  rubber,  234 

plain,  234 

porcelain,  234 

queensware,  234 

ribbed,  233 

separating,  249 

tinned-copper,  234 
Furfur,  1883 
Furfurol,  985 
Furnace,  crucible,  137 
Furnaces,    pharmaceutical, 

117 
Furniture,  glass,  1572 

store,   1">71 

Furunculosis  baoterin,  1401 
Fused  silver  nitrate,  910 
Fusel  oil,  1052 


Fusible  bodies,  Bensemann's 
method  of   collecting, 
128 

Fusion,   138 

Fustic,  old,  1883 
young,  1883 

G 

Gadberry's  mixture,  1886 

spleen  mixture,  1860 
Gadinine,  1481 
Gadolinite,  849 
Gadolinium,  650 
Gaduol,  1481 
Gadus  morrhua,  1466 
Galactic,  1883 
Galactose,  1037 
Galangal,  1189,  1436 

oil,  1158 
Galangin,  1189 
Galbanum,  1230 

pills,  compound,  1864 

plaster,  1866 
Galega,  1032, 1428 

fluidextract,  578 

officinalis,  1032 
Galena,  900,  908,  1883 
Galipea     cusparia,     1158, 

1210 
Galla,  1295,  1402 
Gallacetophenone,    1011, 

1883 
Gall  and  opium  ointment, 

1804 
Gallanilid,  1011 
Gallaniiide,  1305 
Gallanol,  1011,  1305 
Gallein,  1883 
Gallic  acid,  1296 
anilide,  1305 
glycerite,    1856 
ointment,  1862 
Gallinol,   1305 
Gallium,  650 
Gallobromol,  1011,  1883 
Gallogon.  1697 
Call. m,  43 

Gallop's  powder,  1866 
Gallotannic  acid,  1295 
Galls,  Aleppo,  1295 

aromatir  tincture,  1874 

Smyrna,   1295 

syrup,  aromatic,  1872 
( rafius  bankiva,   MM 

domesticus,   147.". 
Gambir,    1298,    Mis,    L883 

powder,  compound,  1707 

tincture,  compound,  479 

troches,    1730 
Gamboge,  12s  ( 

pipe,    lL'Sl 

( lambogic  acid,  1284 
( lame's  still,  173 

(  lanjah,   1184 

( iannal's  method  of  taking 
the  specific  gravity  of  a 

lic|iiiil.  89 

solution.    Iss3 
( iarcinia  Banburii,  1284 

indioa,  1245 
Gargarisma  guaiaci  compos- 

ituni,  371 
( largansma,  371 


Gargle,   alum,    1855 

of  guaiac,  compound,  371 
Gardes,  301,  371 
Garlic,  1 168 

hedge,  1 168 

oil,  1168 

ointment,   1862 

syrup.  334 

Garnierite, 
Gas,  122 

blowpipe,    137 

crucible  furnace,  137 
evolution  of,  1680,1691 
flame,  122 

generator,  220 

laughing,  655 

liquor,  790 
Gases,  illuminating,  996 

in  solution,  220 
Gasoline,  121 

cleanser,      non-explosive, 
1850 

stove,  120 
burner,   121 
Gasometric    estimations, 

1549 
Gastric    contents,    reagents 

for  examination,  1559 
Gaultheria  procumbens, 
1153 

spirit,  385 
Gauze,  corrosive  sublimate, 
1855 

eucalyptus,  1855 
Gay-Lussac's  centesimal  al- 
coholmeter,   ^7 

hydn 
( reissospermine,  1391 
Geissospernuim  Uerve,   1391 
Gel  (colloidal),  221 
Gelactose  silver,  909 
Gelatin,  1443 

capsules  and  pearl-.   177.". 

hard  and  soft,  1775 
chondrus,  1025 
for  clarifying,  2  16 
coating.   1756 

solution,  1762 
glucose,  L563 
glycerinated,   1785 

suppositories,    antisep- 
tic, 1871 

ground,  1443 

Irish  moss,  1025 

plain,  1563 

powdered,  1 1 1  '■'< 

shred,  1 143 

tot  solution,  1600 
Gelatinisation,  1680 
( relatinised     chloroform, 

1850 

Gelatinum,  I  143,   1  183 

chondri,  I02S 

elycerinatum,  1785 
Gelatol,  1883 
Gehdium,  1025 
( ielsemin,  I 
Gelsemine,  1345, 

hydrochloride,  1391 
Gelseminine, 
Gelsemium,  1345 

extract,  635 

fluidextract,  546 
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Gelsemium,    sempervirens, 
1232,  1345,  1391 
tincture,  479 
General     Committee, 
U.  8.  P.,  28 
directions    for   alkaloida! 

assays,  1547 
excipient      for      pills, 

1739 
formula    for    decoctions, 
457 
infusions,  449 
tinctures,  463 
process     for     fluidglyccr- 
ates   591 
fluidex'tracts,  521,  523, 

524,    527 
waters,  305 
tests,  1539 
Generation  of  heat,  116 
Generator  for  gas,  220 
Generous  wine,  1090 
Genista,  1210 

tinctoria,  1210 
Genthite,  898 
Gentian,  1260 
elixir,  412 

glycerinate,  413 
extract,  626 
and    ferric    phosphate 

elixir,  413 
fiuidextract,  547 
infusion,   compound,  455 
and  iron  mixture,  1860 
iron  elixir,  412 
rhubarb  tincture,  510 
root,  yellow,  1260 
tincture,   compound,  480 
white,  1193,  1883 
Gentiana,  1260,  1402 

lutea,  1259,  1260 
Gentianaceae,  1402,  1428 
Gentianose,  1260 
Gentiogenin,  1260 
Gentiopicrin,     1259,     1260, 

1281 
Gcntisic  acid,  1260,  1281 
George's  double  screw  press, 

274 
Geosote,  1011 
Geraniaccae,  1428 
Geraniol,  1105,  1123 
Geranium,  1300,  1428 
fiuidextract,  578 
maculatum,  1300 
Geranyl  acetate,  1105 

tudate,  1105 
Gerhard's  tonic  tea,  1873 
German  cachet  apparatus, 
171s 
chamomile,  1194 
digitalin,  1264 
ointment  pot,  1815 
Pharmacopoeia,  26 

silver,  898 

single  screw  press,  272 
( termander,  1210 

( 1 ' •  r 1 1 1 •  1 1 1 i 1 1 1 1 1 .  060 

Geum,  1210 

rivale,  1210 
Gesow's  collodion  for  corns, 

1850 
Gibert's  sirup,  1872 


Giemsa's  stain,  1561 
Gigartina  mamillosa,  1025 
Gigartinaceae,  1402 
Gigot's  press,  271 
Gilbert's     astringent    tinc- 
ture, 1874 
Gillenia,  1281 

syrup,  1872 

trifoliata,  1281 
Gillenin,  1281 
Gin,  Holland,  1050 
Ginger,  1155 

fiuidextract,  565 

grass  oil,  1158 

oil,  1158 

oleoresins,  601 

syrup,  334 

tincture,  495 

wild,  1157 
Ginseng,  1281 
Glacial  acetic  acid,  987, 1557 
Glacialin,  1883 
Glacies,  1883 

mariae,  1883 
Glance,  silver,  908 
Gland,   parathyroid,   desic- 
cated, 1480 

pineal,  desiccated,  1481 

suprarenal,  biological  as- 
say, 1556 

thymus,  desiccated,  1481 
Glandes    quercus    (Tostae), 

1883 
Glandulae     suprarcnales    ' 
siccae,  1449 

thyroideae  siccae,  1450 
Glass,  707 

amber,  707 

antimony,  1883 

blue,  707 

evaporating  dish,  152 

flint,  707 

funnels,  234 

furniture,  1572 

gall,  1883 

graduated   measures,    74 

green,  707 

lead,  707 

measures,  73 

medicine,  45 

opal,  707 

soluble,  714,  740 

spun, 1500 

syringe,  249 

tank,  Appert,  261 

water,  740 

wool,  1500 
lead  acetate,  1502 
Glauber's  salt,  767 
( ilauceum  luteum,  1301 
Glaueine,    1389,    1301 
( rlaucium,  1380 

lutein. i,  1380 
Glaucopierine,  1389,  1391 
Glechoma,  1128 

hederacea,  1128 
Globe  separator,  240 
<  llobulana  alypum,  1259 
Globularin,  1260 
( (lobules  or  pearls,  I  780 
Globuli  in.'irti.iles,  1883 
Globulins,  l  138 

antidiphtherio,  1455 


Globulins,  antitetanic,  1457 
diphtheric  antitoxin,  1455 
tetanus  antitoxin,  1457 
Gloiopeltis,  1025 
Glonoin,  1248,  1883 

pills,  1755 

spirit,  389 
Gloriosa  Buperba,  1389 
Glossary,  1877 
Glucinum,  650 
Gluco-heptose,  1038 
Gluco-nonose,  1038 
Gluco-octose,  1038 
Glucose,  1037,  1038 

agar-agar,  1564 

bouillon,  1563 

dry,  1500 

gelatin,  1563 

liquid,  1038 

syrup,  325 

syrupy,  1038 
Glucosidcs,  1259 
Glucosum,  966,  1038 
Glue,  1443 

Glusidum,  1008,  1883 
Glutelins,  1438 
Gluten,  1021,  1883 

suppositories,   1021 
Glutoid  capsules,  1782 
Glyci'rat,  1883 
Glycerc,  1883 
Glyceric  alcohol,  1247 
Glyceride,     palmitic     acid, 

1236 
Glycerin.  213, 1247 

agar-agar,  1564 

alum,  374 

bath,  139 

borax,  374 

boric  acid,  375 

iodized,  1855 

lead  subacetate,  374 

liquids,  301 

ointment,  1862 

pepsin,  378 

phenol,  376 

as  solvent,  213 

starch,  374 

suppositories,    1785 

tannic  acid,  374 
Glycerinated   elixir  of  gen- 
tian, 413 

gelatin,    1785 

suppositories,    antisep- 
tic,   I.S7I 

vaccine  virus,  1460 
Glycerinophosphate,     cal- 
cium, 815 

ferric,  883 

manganese,   soluble,  857 

quinine,  1335 

sodium,  756 
solution,   757 

strychnine,    1343 
Glyoerinum,    066,    1247, 
l  182 

aluminis.  374 

borads,  374 

pepticum,    1883 

plumbi  subacetatis,  374 
Glycerita,  :ir:i 
( ilycerite,  alum,  374 

biroh  tar,  1855 
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Glycerite,  bismuth,  376, 
953 
borax,  374,  1855 
boroglycerin,  375 
carbolic  arid,  376 
egg  yolk,  379  _ 
gallic  acid,   1856 
golden  seal,  375 
guaiac,  377 
hydrastis,  375 
lead  subacetate,  374 
pepsin,  378 
phenol,  376 

ph  isphates   of   iron,   qui- 
nine    and     strychnine, 
374 
starch,   374 
tannic  arid,  374 
tannin,   374 
tar,  378 
tragacanth,  378 
Glyrcritcs,  301,  373 

questions,  381 
Glyceritura     acidi     gallici, 
1856 
tannici,  373,  374 
amyli,  373,  374 
bisinuthi,  373,  376,  944, 

953 
boroglycerini,  373,  375 
ferri,   quininaj   et   Btrych- 
oinse  phosphatum,  374 

guaiaci,  37:5,  377 

hydrastis,  373,  375 
pepsini,  37.!.  378 
phenolic.  373,  376 
picifi  liquids,  373,  378 
sodii  boratis,  1855 
tragacanthae,    373,   378 
vitelli,  373,  379 
Glycerogelatin,    iodoform, 
1819 
salicylic  acid,    1819 
zinc,  firm,  1820 
soft,  1820 
Glycerogelatina,  1819 
Glycerogelatins,  301,  6 17 
Glycerogelatinum  acidi  sali- 
cylici,    1819 
iodoformi,  1819 
zinci  durum,  1820 
molle,   1*20 
Glycerol,  1247 
rol  i,  1883 
Glycerole,  bismuth  nitrate, 
1856 
chloral      and     camphor, 

1856 
lead  Bubacetate,  1856 
Glycerophosphate,  calcium, 
815 
ferric,  883 

manganese,  Boluble,  857 
<|iiiiiiii<',    1335 
lium,  756 
solution,  757 
strychnine,  1343 

sro  phosphates,    cal- 
cium and  sodium,  elixir, 
401 
elixir,  404 

compound,  41.1 
solution,  compound,  413 


Glycerophosphoric  acid,  750 
Glycerose,  1037 
Glyceryl   borate,   1883 
guaiacolate,   1697 
trinitrate   spirit,  389 
tripalmitate,  1230 
Glycofholic  acid,  1405 
Glycocine,    1225 
Glycouin,  379,  1883 
Glycoproteins,  1438 
Glycozone,   1883 
(Jlycyrrliiza,  1044,  1408 
elixir,  400 
aqueous,  414 
aromatic,  414 
extract,   626 
pure,  627 
fluidcxtract,  547 
fluidglycerate,  593 
glabra,  1259 

glandulifera,  1044 
typica,   1044 
mixture,    compound,   363 
powder,  compound,  1703 
syrup,  342 
Glycyrrhizic    acid,  1045 
Glycyrrhizin,   1045,   1259 
ammoniated,  960,  1045 
Glycyrrhizinum    ammonia- 
turn,  900,  1045 
Gnaphalium,  1210 
Gneiss,   707 
Gnoscopine,  1310 
Goat's  rue,  European,  1032 
Godfrey's  cordial,  369 
Gold,  050,  950 

and  arsenic  bromide  solu- 
tion, 943_ 
bromide,  956 
chloride,  956,   1500 
test  solution,   1500 
diluted,    1500 
coating,  1704 
iodide,  956 
questions,  958 
salts,  tests,  950 
and  sodium  chloride,  956 
Golden  rod  oil,  1158 
seal,   1302 
extract,  627 
fluidcxtract.  _550 
glycerite,  375 
tincture,  481 
tincture,   1874 
Goldthread,  1383 

East  Indian.  1389 
Gommeline,    1.X.S3 

Gonoooccus  baoterin,  1461 
Goodell'a     iron     lemonade, 

1857 
Goose  berry,  11**1 

pi]  cortex,  1275.  1  130 
.  pium   arboreum.    1275 

barbadense,  1375 
herbaceuni,     981,      1239, 

127:. 
purificatum.  961,  1419 

styptiiMim.  '>8| 
Goulard  'a  earl  mot,  902 

cerate,  1801 

wash,  1894 
Gould's   diarrhu-a   mixture, 

1860 


Gout  cordial,  Warner's,  1875 

mixture,  I860 

pills,  1864 
Gouttes  amerea,  1874 
Gracflaria  lichenoides,  1025 
Graduate  brush,  1609 

hook,   74 

Graduated     evaporating 

dish,    157 
jars,    1487 

pipette,    1  187 

tuU-  for  specific  gravity, 
79 
Graduates,  conical,  74 
cylindrical,  74 
double  graduation,  75 
glass,  7  1 

metric,  74 

minim,  75 

tumbler-shaped.  71 
Graduation    of    thermome- 
ters.  128 

alcohol,  119 

grain.   14 
Grain  soap,  1249 
Grains  d'  Avignon,  1883 
Gram's     iodine     solution, 
1562 

stain,  1562 
Grammes,  1404,  1428 
Gramme,   47 

origin,  45 

table,  46 
Granatonine.  1305 
Granatum,  1305,  1410 
Granite,  T ' » < 
Granular,  252 

pepsin,  1444 
Granulated    effervescent 
salts,  264,   17i  is  _ 

ferrous  sulphate,  876 

opium,   1313 

sodium  sulphite,  768 
Granulating  machine.   1771 
Granulation,    147.  177o 

and  exsiccation,  264 
questions,  268 
Granville's  hay-fever  suuff, 

1 868 
Grape  oil,   1085 

root,  ( tregon,  1379 

sugar,  1038 
Graphite,  | 

:ntnon   scurvv, 
1168 

couch,  1046 

dog,  1046 

oil.  ginger,  1158 
1268 
Gratifolia  officinalis,  1281 
Crating.    191 
Gratiohv  1281 

officinalis,  1259 
Gratiolin,  1259,  12S1 
(Jratiosolin,   1259 
Gravimetric    prescriptions, 

1641 
Gravity,  specific,  7~> 
(Ml 

powder,  916 
( Ireek  Pharmacopoeia,  90 
Green,  dark,  for  show  bot- 
1850 
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Green   drugs,  fluidextracts, 
528 
extract  of  belladonna, 606 

hyoscyamus,  GOG 
glass,  707 
hellebore,  1358 

fluidextract,  563 
lobelia,  1858 
methylene,   1504 
soap,  1251 
tincture,  433 
compound,   435 
lotion,   1858 

tincture,    compound, 
1874 
with  tar,  1874 
vitriol,  1883 
Gregory's  powder,  1704 
Grey  oil,  1847 
Griffith's  mixture,  366,  18S6 
Grindelia,  1194,  1400 
camporum,  1194 
cuneifolia,  1194 
fluidextract,  549 
squarrosa,  1194 
Grinding,   192 
Grissolle's  pills,  1865 
Grooved  rollers,  194 
Grommets,    158 
Gross's  antimonial  and   sa- 
line mixture,  1859 
hair  tonic,  1875 
neuralgia  pills,  1865 
Ground  gelatin,  1443 
ivy,  1128 
roll  sulphur,  693 
Groundnut  oil,  1244 
Group,  cellulose,  980 
Growing   crystals,   259 
Guaethol,  1012 
Guaiac,  1220 
emulsion,  1854 
gargle,  compound,  371 
glycerite,  377 
mixture,  362,  367 
resin,  1220 
solution,  1558 
syrup,  1872 
tincture,  480 

ammoniatcd,  481 
compound,  502 
De wees',  502 
ethereal,  1874 
wood,  1221 
Guaiacetin,  1012 
( luaiacic  acid,  1221 
Guaiaci  lignum,  1221,  1436 
Guaiac],  966,  986,  991,993 
benzoate,  1010 
carbonate,  994 
carbonic  acid,  1012 

onnamate.  1012,  1698 

petrox,  442 

petroxolin,  442 

salicylate,  1012 

■alol,  nil-',  1883 

valerate,  inn 
Quaiacol-ethyl,  1086 
Guaiacolia    carbonaa,    986, 

'Wl 

'  luaiaconio  acid,  1221 
Guaiacum,  1220,  1  124 
officinale,  1220,  1221 


Guaiacum    sanctum,    1220, 

1221 
Guaialin,  10S5 
Guaiamar,  1G97 
Guaiaretic  acid,  1221 
Guaiasanol,  1085 
Guaiasotol,  1012 
Guarana,  1370,  1420 

elixir,  414 

fluidextract,  549 
Guaranine,  1391 
Guarea  Rusbyi,  1271 
Guaza,  1184 
Gubler's  alcoholic  mixture, 

1858 
Guetol,  1085 
Guizota  oleifera,  1245 
Gum  arabic,  1027 

artificial,  1022 

asafetida,  1219 

Benjamin,  1223 

British,  1022 

dragon,  1883 

Indian,  1029 

juniper,  1231 

leaves,  blue,  1148 

myrrh,  1220 

resins,  1215 

emulsions,  1664 
questions,  1232 

scorpionis,  1883 

thebaicum,  1883 

tragacanth,  1028 
Gummed  cork  tops,  1672 

labels,  1656 

paper  rolls,  1712 
Gummi  elasticum,  1883 

guttse,  1883 

gutti,  1883 

rubrum  gambiense,   1883 
Gums    and     mucilaginous 

substances,  1027 
Gun  cotton,  soluble,  982 
Gunjah,  1883 
Giinsburg's  reagent,  1560 
Gunther's     sedative     pills, 

1865 
Gurjun,  1230 

balsam  oil,  1157 
Gutta  percha,  1226,  1434 

solution,   1227 
Gutta?  pectorales,  507 
Guttifene,  1404 
Guy's  pills,  1754 
Gynocardia  odorata,  1244 
Gypsum,  1883 

H 

Haarlem  oil,  1861 
I  l.c Men's  filter.  236 
I  [ffimatitea,  1883 
Hatnatogen,  1883 
Htematoxylon,  1301,  1428 

campechianum,  1301 
Basmogallol,  l  180,  L883 
Haemoglobin,  1480 
Hajmol,  I  180,  1884 

Ilaffkinc's    vaccine    for    bu- 
bonic plague.  1461 
I !  i  ■  .  dia  abyasinica,  1268 
Hager'a  subliming  appara- 
tus. 181 


Hahnemann's  soluble  mer- 
cury, 1886 
Hahn's  pestle  cap,  1724 
Hair  tonic,   1875 
Halazono,  1012 
Half-normal    alcoholic    po- 
tassium hydroxide  vol- 
umetric solution,   1526 
hydrochloric     acid    volu- 
metric solution,   1520 
potassium  hydroxide  vol- 
umetric solution,   1524 
sulphuric    acid    volumet- 
ric solution,  1534 
V.S.,  1485 
Halicore  dugong,  1481 
Hall's  dinner  pills,  1749 
emulsion  machine,  1667 
solution     of     strychnine, 
1344 
Halogens,  preparation,  679 
preparations,      questions, 

689 
questions  on  preparations 
689 
Hamamelidacese,  1404, 1428 
Hamamelidis     folia,     1301, 

1428 
Hamamelin,  1232 
Hamamelis      fluidextract, 
579 
leaves,  1301 
ointment,  1804 
tincture,  468 
virginiana,309, 1232,1301 
water,  309 
Hamburg  drops,  1884 

tea,  1884 
Hammond's  compound  mix- 
ture of  opium,  1859 
Hance's  mill,  200 
percolator,  293 
Hand    drug     mills    having 
horizontal     grind- 
ing surfaces,  200 
with    vertical    grind- 
ing surfaces,  198 
paste,  1863 
scales,  62 
Hard  capsules,  gelatin,  1775 
rubber  funnel,  235 
spatulas,  205 
Hardesty  svrup  percolator, 
319 
vanilla  percolator,  294 
Hardback,  1305 
Hardy's  naphthol  ointment , 

1862 
Hargreavc's  process  for  hy- 
drochloric acid,  659 
Ilarle's  solution,  1868 
Harmaline,  1389 
Harrison  act,  1316 
Harrison's     lozenge    board, 

17LM 
Hartshorn    liniment,   432 

spirit,  78  1 
Hartshorn's      chloroform 
paregoric,  1853 

Hausniannite.   s",  1 
Haw,  black,    1  1st! 

Hawkweed,  1306 

Hay  em 'a  solution,  1560 
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Hay- fever  snuff,  1868 

vaccines,  1401 
Hazcline,  1884 

snow,  1884 
Hazelnut  oil,  1244 
Headache  cologne,  1850 
Heading     of     prescription, 

1592 
Heat,  effect  on  solution,  211 
for  clarifying,  245 
from  electricity,  125 
from  gas,  122 
generation,  116 
from  liquid,  119 
measuring,  126 
operations  requiring,  116 
questions  on,  134,  146 
uses,  136 
Heater  for  water,  125,  126 
Heavy    liquid    petrolatum, 
1252 
magnesia,  801 
magnesium  oxide,  801 
metals,  test,  1541 

volatile  oils,  1541 
oil  of  clove,  1142 

of  wine.  1063 
precipitates,  253 
spar,  823 
Hebra's  itch  ointment,  1813 
green  soap  lotion,  1858 
tincture    of    green    soap 
with  tar,  1874 
Hecto,  45 
Hedeoma,  1128 
oil,   1158 

pulegioides,  1128,  1158 
Hedera  helix,  1281 
Hedge  garlic,   1168 

hyssop,  12M 
Hedonal,  1085,  1697 
Hegonon,  909 

Helianthemum,  1205,  1426 
canadense,  1205 
fluidextrart,  579 
Helianthin,  1537 
Helicin,  1259 
Heliotrope  oil,  1158 

perfume,    1107 
Heliotropin,  1107 
Heliotropium  grandiflorum, 
1158 
peruvianum,  1158 
Helium,  650 

Hellebore,   American,   1358 
black,  1281 

tincture,  1874 
green,  1358 

fluidextract,  563 
Helleborin,  1281 
Helleborus,    1281 

niger,  1281 
Helmitol.   1085 
Helonias,  1275,  1430 
dioica,  1232 
fluidextract,  579 
Helonin,  1232 
Hemalum,  Mayer's,  1561 
Hematein,  1301,  1500 
Hematoxylin,  1301,  1536 
and      hematoxylin      teat 

solution,  1501 
test  solution,  1537 


Hematoxylin   test  solution 

and  hematoxylin,  1501 
Hematoxylon,  1301 

extract,  639 
Hemisine,  1884 
Hemiterpenes,  1104 
Hemlock     pitch     plaster, 
1866 

poison,  1382 

spruce  oil,  1157 

water,  1138 
Hemoglobin  estimation  so- 
lution, 1560 
Hemoglobins,  1438 
Hemometer,  Sahli's,  1500 
Hemostatic  collodion,   1850 

Pavesi's,  1856 
Hemp,  ( lanadian,  1202 

seed  oil,  1244 
Henbane,  1352 

fluidextract,  551 

tincture,  482 
Henry's  tri-iodides,  1893 
Hensel  syrup  percolator, 3 19 
Hepar,  1884 

antimonii,  1884 

sulphuris,  1884 
Hepatica,  1305 

triloba,  1305 
Heptane,  1104 
Heptophore,   1452 
Hcptoses,  1038 
Heptoxide  of  sulphur,  691 
Heracleum,  1138 

lanatum,  1138,  1159 
Herb,  willow,  1305 
Herba  corta,  1884 
Heroin,  1323 

hydrochloride,  1696 
Heroine,  1323 

and  terpin  hydrate  elixir, 
423 
Heropath's  salt,  1891 
Hesperidin,  1115 

sugar,  1038 
Hcsperitin,    1115 
Hessian  crucible,  137 
Hetocresol,   1012 
Hctralin,  10s.". 
Heuchera,  1305 

americana,   1305 
Hewson's    boisragon    pills, 

1864 
Hexabioses,  1038 
Hexagonal  or  rhombohedrio 
system,  266 

prism,   257 

pyramidal    summits, 

257 
(truncated),  267 
Hexamethylenamina,    966, 

1077,  1697 
Hexamet  livlenamine,     966, 
1077.  1697 
salicylate,  1697 
Hexamethj  iene-tetramine, 
1077 
bromethylate,  1083 

resorcinol,  10S5 

salicylate .  1016 
Hexatomic  alcohols,  1044 
Hexatrioses,  1038 
Hexoses,  1037 


Hibiscus  csculcntus,  1086 
Hiera  picra,  1705,  ism 

ilierac.-um,    1305 

Hijdi  bush  cranberry  bark, 

1186 
Hill's  balsam  of  honey,  l^sj 
Hinged  suppository  mould, 

L789 
Hippocastanum,  1305 
Hippocrates'  sleeve  strainer, 

226 
Hippurate,  sodium,  1230 
Hippuric  acid,  1230 
Hips,  lsst 
Hirudo,  1481 
medicmalis,  1481 
quinquestriata,  1481 
Histons,   1438 
Hive  Byrup,  333 
Hobb's  graduates,  74 
Hodgson's  graduate-,,  74 
Hoffmann's    anodyne,  391. 
1063 
drops,  385 
pinchcock,  170 
Hoffman's  eye  wash,  1849 
ointment    of    copper    ci- 
trate,   1861 
Hog  gum,  1035 
Holadin,  1697 
Holbe's  poison  closet,  1576 
Holland  gin,  1050 
Holly,  1281 

Hollyhock  conserve,  1851 
Holmium,  650 
Holocainc-       hydrochloride, 

1012,  1007 
Holtz's  carbolate  of  iodine, 

1857 
Homatropinse  hvdrobromi- 

dum,  966,  1350 
Homatropine  bromide,  966, 
1350 
hydrobromide,  966,  1350 
Hombcrg's     phosphorus, 
1884 
pyrophorus,  1884 
Homochelidoninc,  1360 
Homocinchoiiidine,  1326 
Homolie's  digitalin,    l_'<it 

Homoquinine,  1326 
Homosalicyiic  acid,  1012 
Honduras  sarsaparilla,  l_'7s 
Honey,  1042 

and  borax.  3?<2 

balsam.  Hill's,  1884 

clarified,  361 

of  rose,  351 
and  borax,  351 
and  sodium  l>oratc,  351 

of  sodium  borate,  353 

Honeys,  301,  350 
questions,  380 

II Is,  157 

Hook  for  graduates,  7 1 
Hooper's  pills,  1865 

Hope's  mixture.  364,  1886 
Hop  oil,    1  1.  B 
Hops,   l  183 
elixir.  415 

fluidextract.  579 

inoture,  502 
Hordeiu,  980 
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Hordeum  distichon,  1022 

sativum,  1023 
Horizontal  steam  coil,  145 
Horn  pill  sifter,  1742 

poppy, 13S9 

stirrer,  153 
Horsebalm,  1128 
Horsechestnut  bark,  1305 

oil.  1244 
Horsemint,  1128 

oil,  1158 
Horse-nettle  berries,  1388 
Horseradish,  1168 

spirit,  compound,  385 
Hot  drops,  499 

extraction  apparatus,  296 

filtration,  238 

water  funnel,  238 
heater,  126 
Hound's  tongue,  1035 
Household  ammonia,    1856 
Hughes  electric  stove,  125 
Humulus,  1183,  1412 

Lupulus,    1158,    1183, 
1184,  1232,  1391 
Hundredth  -  normal  potas- 
sium   hydroxide    volu- 
metric solution,  1526 

silver   nitrate   volumetric 
solution,  1530 

V.S.,  1485 
Hungarian  balsam,  1879 

Pharmacopoeia,  26 

turpentine  oil,  1157 
Hunter's  sifter,  206 
Hunt's  bottle  cap,  1673 
Huxham's    tincture,    1884, 
1893 
of  bark,  1884,  1893 
Hydracetic    pyrodin,  1009 
Hydracetine,  1884 
Hydracids,  656 
Hydrangea,  1276,  1434 

arborescens,  1276 

Buidextract,  580 
Hydrangin,  1276 
Hydrargyri  acetas,  913 

arsenas,  913 

benzoas,  913 

bromidum,  913 

carbonas,  913 

chloras,  913 

chloridum  corrosivum, 
913,  9 is,  919,  966 
mite,  913,  920,  966 

chromas,  913 

cvanidum,  913 

iodiduniflavuni,  913,921. 
967 
ml  .rum,  913,  923,  967 

lactas,  913 

ultras,  'J  1 4 

nuHeinas,  914 

oxidum  flavum,  913,  924, 
967 
rubrum,  913,  92S,  987 

oxycyaniduin,  913 

oxvniurias,   1884 

nUcylas,  913,  926,  987 
subeulphas  Qavus,  914 
■uoouumidum,  914 

sulphas,  914 
Bulphidum  nigrum,  914 


Hydrargyri  sulphidum  rub- 
rum,  914 
unguentum,  P.  I.,  1808 
Hydrargyrum,  914,  967 
ammoniatum,    913,    917, 

967 
cum  creta,  913,  916,  967 
Hydrargyrus      muriatus, 

1884 
Hydrastin,  1232 
Hydrastina,  967,  1363 
Hydrastinse   hvdrochlori- 

dum,  967,  1364 
Hydrastine,  1363 
chloride,  1364 
hydrochloride,  1364 
solution,  colorless,  1365 
compound,  1365 
Hydrastinini    hvdrochlori- 

dum,  967,  1364 
Hydrastinine  chloride,  1364 

hydrochloride,  1364 
Hydrastis,  1362,  1418 
canadensis,  1232,  1244, 

1362 
colorless,  1884 
extract,  627 
fluidextract,  550 
glycerite,  375 
oil,  1244 
tincture,  481 
Hydrate,   ferric  with  mag- 
nesia, 872 
potassium,  715 
sodium,  740,  741 
terpin,  1217 
Hydrated  chloral,  1078 
test  solution,  1501 
Hydraulic  press,  270,  276 
Hydriodic  acid,  656 
diluted,  662 
syrup,  327,  688 
Hydrobromic  acid,  656 
cough  mixture,  1860 
diluted,  661 
Hydrobromide,  atropine, 
1350 
hyoseine,  1351 
hyoscyamine,  1353 
quinine,  1331 
scopolamine,  1351 
Hydrocellulose,  980 
Hydrochinone,  1012 
Hydrochloric  acid,  656,  659 
concentrated  for  tests, 

1501 
diluted,  660 
volumetric    solution, 

half-normal,  1520 
normal,  1520 
tenth-normal, 1560 
solution  of  arsenic,  938 
Hydrochloride,    apomor- 
phine,  1321 
betaeucaine,  1369 
oooaine,  1369 
eotarnine,  1324 

diacetyhnorphine,  1323 

emetine,  1367 
etbylmorphine.  1322 
hydrastine,  1364 

hydrastinine,  1364 
morphine,  1318 


Hydrochloride,   naphthyla- 
mine  (alpha),  1504. 
test  solution,  1504 
(beta),  1505 
phenylhydrazine,     1507, 

1559 
pilocarpine,  1355 
quinine,  1330 
and  urea,  1334 
Hydrochlorite,  1884 
Hydrochlorophosphate,  cal- 
cium, syrup,  337 
syrup,  compound,  345 
Hydrocinchonidinc,  1326 
Hydrocinchonine,  1326 
Hydrocollidine,  1481 
Hydrocotarnine,  1315 
Hydrocyanic  acid,  995 
diluted.  1165 
Scheele's,  1166 
ether,  1084 
Hydro-ergotinine,  1345 
Hydrogen,  650,  651,  995 
dioxide  solution,  653 
oxygen,  water  and  inor- 
ganic   acid,    questions, 
675 
peroxide  solution,  653 
phosphide,  758 
sulphide,    691,   692,   995, 
1501 
test   solution,  1501 
sulphuretted,  691 
Hydrogenation,   cottonseed 
oil,  1236 
oils,  1236 
Hydrolat,  1884 
Hydrole,  1884 
Hydroleinc,  1884 
Hydrometer,  Baume's,  83 
Beck's,  87 
Carrier's,   83,  87 
Diea's,  87 

Fahrenheit's,  83,  87 
(lay-Lussac's,  83,  87 
jar,  85 
Jones',  87 
Morveau's,  83 
Nicholson's,  83,  88 
scale,  84 
SUres' ,  87 
Tralles',  86 
Twaddell's,  83,  87 
with     specific    gravity 

scale,  84 
Zanetti's,  83,  S7 
Hydrometers,  83 
Hydronaphthol,  1012,  1884 
Hydropege,  1884 
Hydrophilous,  1884 
Hydrophobia  vaccine,  1462 
Hydrophyllacen,  1404 
Hydropicrotoxic  acid, 

1380 
Hydroquebrachine,  1376 
Hydroquinidine,  l :  -i  lT> 

Il\'dro(|iiinini',   1326 

Bydroquinone,  1003.  1012 
Ilydrosol,  221 

Hydrostatic  balance,  ~s 

or  hydraulic  press,  276 

Hydrosulphuric  acid,   G91, 
995.  1501 
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Hydroterpenes,  1104 
Hydrous  wool  fat,  1442 
Hydroxide,  aluminum, 
845 
amylone,  1083 
barium,  824,  1494 

tenth-normal  volumet- 
ric solution,  1519 
calcium,  808 
solution,  809 
test  solution,  1496 
ferric,  879 
magma,  879 
with  magnesium  oxide, 
872 
lead,  901 
potassium,  715 
solution,.  716 
test  solution,  1509 
alcoholic,  1509 
special,  1509 
volumetric  solution, 
normal,  1523 
half-normal,    1524 

alcoholic,  1526 
hundredth- 
normal,  1526 
fiftieth -normal, 

1526 
tenth-normal, 
1525 
sodium,  740,  741 
solution,  742,  1559 
test  solution,  1612 
volumetric    solution, 
double-normal, 
1531 
normal,  1531 
stannous,  899 
strontium,  824 
Hydioxybrasilin,   1536 
Hygrine,   1389,   1391, 

1884 
Hygrophilus,  1884 
Hygroscopic,  261 
Hyoscine,      1353,      1354, 
1391 
hydrobromide,   1351 
Hyoscyami    folium,    P.  I., 
1362 
tincture.  P.  I.,  482 
Hyoscyamina;       hydrobro- 

midum,  967,   1353 
Hyoscyamine,    1349,    1353, 
1354.  1389 
bromide,  1353 
hydrobromide,  1353 
Hyoscyamus,  1352,  1422 
extract,  628 
green,  606 
Auidextract,  551 
niger,  124  l,  1352,  1391 
oil,  compound,  602 

infused,  602 
seed  oil,  1244 
tincture,  482 
Hyoscypicrin,  1353 
Hypericum,  L210 
liniment,   1857 
perforatum,  1210 
Hypnal,   1884 
Ilvpnonr,  1012,  1884 
llvp...  769 


Hypobromite,  sodium,  solu- 
tion,   1559 
test  solution,  1512 
Hypochlorous  aci'l,  679 
Hypocreaces,  1404 
Bypodermis,  1884 
Hypophosphite  ammonium, 
794 
syrup,  335 
calcium,  816 
elixir,  404 
syrup,  337 
ferric,  883 
elixir,  409 
solution,  885 
syrup,  340 
iron  solution,  885 
manganese,  858 
potassium,  728 
quinine,  1336 
sodium,  757 
elixir,  421 
syrup,  349 
Kypopnosphites,  698 
and  cinchona  elixir,  407 
calcium    and    potassium, 

syrup,  336 
compound  solution,  819 

syrup,  343 
elixir,  415 

and  iron,  415 
solution,  819 
syrup,  329 

with  cod  liver  oil  emul- 
sion, 358 
Hypophosphorous    acid, 
656,  674,  698,  758 
diluted,  674 
Hypophysis,     desiccated, 
1451 
sicca,   1451,   1482 
solution.  1451 
Hyposulphite,  sodium, 

'768 
Hyposulphurous  acid,  692 
Hyraceum,  1480 
Hyrax  capensis,  1480 
Hyrgol,  1696 
Hyssop,  1128 
hedge,  1281 
oil,  1158 

IIvssopus,  1128 

officinalis,  1128,  1158 

I 

Iberia  unarm,  1168 
Icaya,  1389 

Iceland  moss  decoction,'458 
Ichthalbin,  1012 
Ichthargan,  1012,  1697 
Ichthoform,  1012 
Ichthyooolla,  1481,  1884 
Ichthyol,   1012,  1607,  1884 

albuminate,  1012 

and  iodine  suppositories, 

IN71 

sodium,  1012 
Ichthyol-formaldehyde, 

1012 
loopyrum     thaliotroidee, 

L389 
Igasuric  acid,  1340 


Ignatia,   1385,   1430 

amara,  i 

extract,  639 

tincture,  503 
Ignition,  138 

tincture,  compound,  1874 
Ihlang-Ihlang  oil .  1 L58 
I  brig's  capsule  filler,  1779 
Ikaga,  1389 
II. x.  1281 

paraguayensis,  1305 
llicic  acid,  1281 
Ilixanthin,    1281 
Illieium  oil,  1134 

vcrum,  1134 
Illuminating  gases,  995 
Illustrations,    Pharmaco- 

pooial,  36 
Immersion    refractometer, 

Zeiss  1552 
Immisc'ibility,  1688,  1694 
Immiscible  liquids,  separat- 
ing, 249 
questions,  254 
Immunity,  active,  1453 

passive,   1453 

unit,  1454 
Imperial  weights  and  meas- 
ures, 42,  44 
Improvised  funnel  tube,  167 
Incineration,  138 
Incompatibility,   1661 

benzoates,   1676 

bichromates,  1676 

borates,  1676 

chemical,  in  liquids,  1675 

chromafc  s,  1676 

in  liquids,  physical,  1686 

in  prescript  inns,   1075 

questions,  1698 

in  solids,   1600 
physical,  1693 
preparations,  chemical, 
1690 

therapeutical,   1695 
Incomplete  solution,  1689 
Index,  refractive,  1551 
India  rublicr,    1230 

senna,   1282 
Indian  berry,  1380 

cannabis  oil.   1  L58 

extract,  621 
gum,    1029 

mucilage,  353 
pink,  1884 
podophyllum,     tincture, 

468 
squill  vinegar,  603 
tobacco,  1378,  L884 
Indican  reactions,   1558 
Indicators,  1526 
Indicum,  lsxi 
Indigo  carmine.  759 

•  solution,  1501 
sulphate,  769 
wild.  1379 
Indigotindisulphonate, 

.-.  id  mm,   7S9 
Indium.  650 
Inflammable  air,  l^M 

Inflation.   1379 
Influenza  bactcrin,  1461 
lnfusa,   1  l.i 
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Infused  oil  of  hyoscyamus, 
602 

oils,  301,  601,  602 
Infusion,  269 

alstonia,  456 

bearberry,  456 

brayera,  454 

broom,  456 

buchu,  456 

calumba,  456 

cascarilla,  456 

catechu,  compound,  1856 

chiretta,  456 

cinchona,  454 

cloves,  456 

digitalis,  453 

ergot,  456 

flaxseed,  compound,  1856 

gentian,  compound,  455 

jars,  450 

krameria,  456 

myrrh,  compound,  1856 

orange  peel,  456 
compound,  456 

quassia,  456 

rhubarb,  456 

rose  compound,  455 

sage,  456 

senega,  456 

senna,  456 

compound,  454 

tar,   1856 

wild  cherry,  455 
Infusions,  301,  449 

from  fiuidcxtracts,  453 

general  formula,  449 

preservation,  452 
Infusorial     earth    purified, 

708 
Infusum  alstonise,  456 

aurantii,  456 

compositum,  456 

brayera?,  451,  454 

buchu,  456 

calumbse,  456 

caryophylli,  456 

cascarilla;,  456 

catechu      compositum, 
1856 

rhiratse,  456 

cinchona;,  452,  454 

digitalis,  451,  453 

ergots,  456 

gentiana;   compositum, 
452,  455 

krameris,  456 

lini  compositum,  1856 

picis  liquids,  1856 

pruni  \  irgmiaxis,  452, 455 

quassia',  456 

rhed,  456 

rosa;    compositum,    451, 
455 

salvia,  456 

scoparii,  456 

■enegs,  456 

mms,  456 

compositum,  451,  454 

OVBB  ursi,  456 
Itigluvin,  1  181,  1884 
I  lients  f'.r  compressed 

tablets,  1772 
Inhalation,  bromine,  1856 


Inhalation,  thymol,  1856 
Injection  brou,  1884 
Ink,   black,    1856 

red,  1856 
Inorganic  acids,   656 

hydrogen,    oxygen  and 
water  questions,  675 
chemical  substances,  649 
official      acids,      table, 
658 
Inosite,  1037 
Inosol,  1038 
Inscription,   1593 
Insecta  class,   1481 
products,  1467 
Insecticides,   1856 
Insoluble  substances,  211 
Inspissated  juices,  606 
Intermediate   crystalliza- 
tion, 262 
International  Conference 
for  the  Unification  of 
Potent  Remedies,  27 
disk  filter,  242 
Protocol,  27 
Interstitial  water,  261 
Inula,  1206,  1426 

helenium,  1158,  1206 
oil,   1158 
Inulin,  1022 

Inunctions,   301,   647,   1818 
menthol,  1818 
compound,    1819 
Inunctum   mentholis,    1818 

compositum,   1819 
Iodacetanilid,   1012 
Iodal,   1085 
Iodantifebrin,   1012 
Iodate,  calcium,  808 

potassium,  713 
Iodeosin,   1537 

and    iodeosin    test    solu- 
tion, 1501 
test  solution,   1537 
Iodic  acid,  679 
Iodide,  allyl,  1167 
aluminum,  843 
ammonium,  791 
liniment,  434 
amyl,  1083 
antimony,  933 
arsenic,  940 
arsenous,  940 

and  mercuric  solution, 
941 
barium,  824 
cadmium,  851,  1495 

and  potassium,  1495 
calcium,  808 
syrup.  337 
chromium,  892 
cuprous,  907 
ethyl,  1084 

ferrous,  syrup,  328,  872 
gold,  956 
iron     and     manganese, 

syrup,  340 

lead,    906 

lithium,  776 
magnesium,   798 

men-line,  92? 

potassium,     test    solu- 
tion, Lfioa 


Iodide,  mercuric,  red,  923 

mercurous,  921 
yellow,  921 

mercury    and    potassium 
solution,  927 
yellow,   921 

methyl,  1086 

potassio-mercuric,  713 

potassium,  729 

liniment,  with  soap, 431 
mercuric,  test  solution, 

alkaline,  1503 
test  solution,  1509 

silver,  909 

sodium,  759,  760 

starch,  soluble,  1871 
syrup,  1872 

strontium,   824,  825 

sulphur,  696 

thymol,  1126 

zinc,  832 
Iodides,  assay,  1543 

tests,  686 
Iodinal  collodion,  1850 
Iodine,  650,  679,  686,  967 

absorption  value,  1544 

alcoholic    solution,    1557, 
1558 

camphorated   chlorotan- 
nate  of,   1856 

carbolate,   1 857 

caustic,  1849 

collodion,  429 

compound  solution,  687 

disulphidc,  696 

ethereal  tincture,   1875 

and      ichthyol     supposi- 
tories,  1 87 1 

ointment,  1809 
compound,  1862 
petrox,  5  per  cent.,  443 
10  per  cent.,  443 

petroxolin,  443 
diluted,  443 

potassium     iodide     solu- 
tion,  1557 

purified,    1501 

solution,  Gram's,  1562 
Magendie's,   1870 
phenolated,  689 

test  solution,  1501 

tincture,  482 
Churchill's,  503 
decolorized,  504 
stronger,  503 

volumetric    solution, 
tenth-normal,    1521 
Iodized  cotton,  1851 

glycerin,    1855 

oil  of  bitter  almond,  1861 

ointment,  1862 

phenol,   1001 

starch,  680,    1871 
Iodo-bromiile,       test      solu- 
tion,  1601 
Iodo-easein,    lli(>7 
Iodoform,  1082 

aromatized,   1083 

carbolizcd,  1857 

collodion,  429 

cotton,  1851 

glyeerogelatin,   1819 

liniment,  1857 
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Iodoform  ointment,  1809 
compound,  1862 

paste,   1 863 

pencils,  1864 

petrox,  443 
petroxolin,  443 

suppositories,    1786 
tincture,  compound,  1875 
Iodoformum,  987,  1082 

aromatisatum,    1083 
fodo-gallicin,  1085 
Iodohydrargyrate,       potas- 
sium, 713 

solution,  927 
Iodol,  1085,  1884 
Iodophen,  1013 
Iodophenacetin,  1012,  1097 
Iodophenine,     1012,     1697, 

[884 
Iodophenochloral,    1884 
Iodopyrine,   1012,  1884 
Iodot&nnin,  Byrup,  343 
Iodum,  050,  679,  686,  967 
Ionone,  1105 
Ipecac,  1366 

cartagena,  1366 

fluidextract,  551 

and  opium,  powder,  1704 
syrup,  344 

powder,  compound,  1704 

Rio,  1306 

syrup.  329 

tincture,  504 

wine,  517 
Ipecacuanha,  1366,  1418 
Ipecacuanhas    radix,    P.  I., 

1366 
Ipecacuanhic  acid.  1367 
Ipomooa  orizabensis,   1286 
I,  OA  B  elixir,  411 
Iridacea-,  1428 
Iridin,  1190 
Iridium,  650 
Iridoline,  995 
Iris,  1190,  1428 

florentina,  1190 

germanica,  1190 

pallida,  1100 

versicolor,   1200,  1428 
Irish  moss,   1025 
gelatin,  1025 
muoilage,  353 
Iron,  650,  854,  860,  862 

acetate,  tincture,  1874 

albuminate,  solution,  882 

alcoholized,   1 88 1 

and    ammonium    acetate 
solution,  877 
citrate,  869,  1847 
tartrate,  861 

arsenate,    1847 
with     ammonium     ci- 
trate, 1847 
with  strychnine,  1847 

and  beef  wine, 515 

l>ittcr,  tincture,   1875 

cacodylate,    1M7 

and    calcium    lactophoe- 

phate  Byrup,  338 
citrate  wine,  516 
and    conium   mixture, 

1860 
crucibles,  137 
122 


Iron,  dialyzed,  268,  887 
ferrocyanide,  861 
and   gentian   mixture, 

1860 
by  hydrogen,  862,  1884 
bypophospbite,     elixir, 
415 
solution,  885 
iodohydrargyrate,  syrup, 

1872 
lactate,  885 
elixir,  410 
lactophosphate,      syrup, 

341 
lemonade,  1857 
magnetic,  oxide,  862 
malate  crude,  638 

tincture,  502 
manganese  iodide,  syrup, 

340 
metallic,  1502 
mixture,  compound,  366 

salicylated,  889 
nltrogenized,  1*84 
oleate  (ferric),  1246 
peptonate     and    manga- 
nese solution,  888 
solution,  887    , 
perchloride,  866 

solution,  867 
persulphate  solution,  878 
pills,  1865 

compound,  1865 
protochloride    solution, 
889 
syrup,  341 
protosulphate,  874 
questions,  894 
Quevenne's,  862 
and  quinine  citrate,  870 

soluble,  870.  1869 
quinine,    aloes    and    nux 
vomica  pills,  1754 
and    strychnine    elixir, 
411 
phosphate,   syrup, 
341 
strychnine  and  arsenic 
pills,mild,l754 
stronger,    1 754 
red  oxide,  862 
reduced,  862 
saccharated,    soluble, 

syrup,  342 
salts,  tests,  860 
sesquichloride,  866 
and     sodium     pyrophos- 
phate, 861 
andstrychnine  cit  rate,  86 1 
tersulphate,  solution,  879 
wine,  516 

hitter,  516 
and  zinc,  compound  solu- 
tion, 842 
Irone,   1105,   HON,   1190 
Isinglass,  1  Is  1 

■  :  .     I  92  1 

Isoancmonic  acid,  1207 
Isobutyl  para-aminoben* 

ZOUte,    1010 

[socholesterin,  l  1 1 1 

Iso.lulcite,  1037,  L038 
Iso-eugeuol,  11U5,  1109 


Isohammetin,  1278 
Jtoee,   1038    , 
[aomorphou 
laopelletierine,  i 
Isopiloearpine,  1355 
Isopyrine.  I 
Isoquinoline  group,  1312 

Iso-safrol,    1105,    1109 
Isothiocyanate,     acrinyl, 
1105,  1  166 

allyl,   1105,   1167 

butyl,  1105,  1110 

phenyl   ethyl,    110.5 
Iso-valeryl-p-phenetidin, 

1016 
Iso-xylol,  995 
Ispaghula  decoction,  458 
Issue  peas,   1884 
[taban  Pharmacopoeia,  26 
Itch     ointment,      Hebra's, 

1813 
Ives's  camphorated  powder, 

1867 
Ivy,  1281 

poison,  1281 
Izal,  1884 


Jaborandi,  1354 

fluidextract,  554 

Maranham,  1354 

oil,  1157 

Pernambuco,  1354 
Jaborine,  1355 
Jacketed  hot  water  funnel, 

238 
Jackson's    ammonia    loz- 
enges,  1 858 

bathing  spirits,  1870 

pectoral  lozenges,  1858 
syrup,  344 
Jalap,   1285 

and  calomel,  1707 

extract,  640 

fluidextract,  580 

and  mild  mercurous  chlo- 
ride powder,   1707 

powder,  compound,  1704 

resin,  643 

tincture,  504 
compound,  505 
Jalapa,  1285,  1402 
Jalapin,  1200 
Jalapurgin,  1285 
Jamaica  dogwood,  1281 

ginger  tincture,  495 

quasMa,  1  261 

Baraaparilla,  1278 
Jambosa     Caryophyllus, 

1141 
James'  powder,  1705 
Jamestown  weed,  1353 
Janeway's  pills,   1750 
Jap-menthol,  ^M 
Japan  earth,   l.svj,   lssl 
Japanese  lainhik,   160 

l'harmacopn'ia,  26 

Jar  precipitating,  258 
Jars,  graduated,  1 187 

for  infusions,  150 
Jasmine  root ,  yellow,  1348 
Jasminum  fragrant,  1158 

^randitlorum,  1158 
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Jateorhiza  palmate,  1261 
Javelle  water,  682,  683 
Jeannel's  laxative  powder, 

1867 
Jelly,  castor  oil,  1857 

petroleum,  1253 
white,  1253 
Jennerian  vaccine,    1459 
Jenner's  stain,  1560 
Jervic  acid,   1359 
Jervine,   1359,   1391 
Jessamine  oil,  1158 

yellow,  1345 
Jesuit's   bark,   1884 

drops,  1884 
Jews'  pitch,  1884 
Jeye's  disinfectant,  1881 
Jimson  weed,  1353 
Joints,  bladder  and  rubber, 

164 
Jones'  hydrometer,  87 

mixer  and  sifter,  205 
Judas's  ear,  1884 
Judkin's  ointment,  1862 
Juglandaceae,    1428 
Juglandic  acid,  1228 
Juglandin,  1232 
Juglans,    1228,    1232,    1244, 
1428 

cinera,  1228,  1232,  1244, 
1428 

fluidextract,  580 

oil,  1244 

syrup,  compound,  1872 
Juice,  apple,  fresh,  1100 

lemon,  1101 

lime,  1096,  1099 
Juices,  fruit,  1098 

inspissated,  606 
Jujube  berries,  1035 
Julep,  camphor,   1849 
Juniper  berries,   1190 

(^fluidextract,  581 
oil,  1187 

camphor,  1188 

gum,  1231 

oil,  1187 

and    potassium    acetate, 
elixir,  419 

spirit,  389 

compound,  390 

tar  oil,  991 
Juniperin,  1190 
Juniperus,  1190,  1432 

communis,  1187,  1190 

Oxycedrus,  991 

sabina,  1193 

virginiana,  1159,  1193 
Junket,  1476 

tablets,  1470 

Jupiter,  1884 
Jusculum,  1884 


Kainite,  734 
Kairine,  1391.  1SS4 

"A,"  L884 
Kairoline,  1891 
Kaladana  tincture,  468 
Kali  aeratum,  1884 

Kalieum  hydras,  1K.H4 
Kaniala,  1296 


Kaolin,  709,  977,  1884 

cataplasm,  1822 
Kaolinum,  709,  977,  1884 
Kaposi's     naphthol     salve, 

1868 
Kava,  1229,  1432 

fluidextract,  581 

kava,  1229 
Keating's    cough    lozenges, 

1858 
Keeping  up  stock,  1583 
Kefir,  1474,  1884 
Kelene,  1880,  1884 
Kelp,  686 

Kennedy's  pinus  canaden- 
sis, 1888 
Kentish's  ointment,  434 
Kepler,  1884 
Keratin,  1480 

coating,  1763 
Kermes  mineral,  933 
Kerosene,  121 
Ketones,  1105,  1107 
Kettle,  enamelled,  144 

steam,  143,  144,  145 
Kieselguhr,  purified,  708 
Kieserite,  798 
Kilo,  45,  47 
Kilogramme,  47 
King's  American  Dispensa- 
tory, 38 

mixture  of  iron  and  con- 
ium,  1860 

yellow,  1884 
Kinic  acid,  1325 
Kino,  1298,  1408 

and  opium  powder,  com- 
pound, 1707 
tincture,  compound, 
505 

red,  1299 

tincture,  483 
compound,  505 
Kinoin,  1299 
Kinotannic  acid,  1299 
Kinovic  acid,  1325 
Kinovin,  1325 
Kissingen      salt,     artificial, 
1709 
effervescent,  1709 
Knife  edges,  61 

roller,  190 
Knight's  pills,  /.865 
Kochine,  1885 
Kodozonol,  1885 
Kola,  1386,  1436 

fluidextract,  581 
Kolanin,  1386 
Kolatin,  1386 
Kombic  acid,  1265 
Konseal  apparatus,  1719 
Konseals,  1719 
Koppeschaar's  solution, 

1519 
Kosiu,  1268 

Kosmos  red  extra,  1536 
Knuinyss,  1474 
Kousao,  1268 

Krameria,   1302.  1428 
argentea,  1302 

extract,  640 
fluidextract,  .581 
fluidglycerate,  593 


Krameria,  infusion,  456 

Lrina,  1302 

syrup,  344 

tannic  acid,  1302 

tincture,  505 

triandra,  1302 
Krameric  acid,  1302 
Kreozonol,  1885 
Kresin,  1885 
Kresylol,  1885 
Kryofin,  1085 
Krypton,  650 
Kumysgen,  1885 
Kumyss,  1474 
Kupfernickel,  898 
Kurung  oil,  1245 


Labarraque's  solution,  681 
Labdanum,  1231 
Label  dampener,  1656 
Labelling     poisonous    sub- 
stances, 1655 
Labels,  1653 

gummed,  1656 

pasting,  1655 
Labiatse,  1404,  1428 

official  products,  1119 
Laboratory,  1578 

arrangement,  1566,  1577 
Laburnum,  1389 
Lac,  1231 

fermentatum,  1474 

magnesia,  1885 

sulphuris,  694 

vaccinum,  1474,  1483 
Lacca,  1231 

ccerulea,  1885 

musica,  1885 
Lactate,  bismuth,  944 

calcium,  817 

ferrous,  861,  885 

iron,  885 
elixir,  410 

magnesium,  798 

mercurous,  913 

silver,  909,  1480 

strontium,  825 

zinc,  832 
Lactic  acid,  1463 
Lactin,  1038,  1885 
Lactometer,  86 
Lactophenin,  1012 
Lactophosphate,      calcium, 
821 
elixir,  404 
syrup,  328 

with   emulsion   of   cod 
liver  oil,  357 
iron  and  cinchona, 
elixir.   408 

iron,  syrup,  341 
Lacto  preparata,  1885 
Lactose,  103K,  1464 
Lactose-litmus   agar-agar, 

1564 
Lactuca  virosa,  1200 
Lactucarium,   1200,  1400 

fluidextract,  1855 

syrup,  330 

tincture,  483 
Lactucerin,  1201 
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Lactucic  acid,  1201 
Lactucin,  1201 
Lactucon,  1201 
Lactucopicrin,  1201 
Lactylparaphenetidin,  1012 
Ladanum,   1231 
Lady  slipper  root,  1204 

Webster's     dinner     pills, 
1750 
Leevo-glucose,  1037 
Lffivo-methylamino-etha- 

nol-eatechol,  1449,  1502 
Lafayette  mixture,  366 
Lakmoid,  1885 
Lakmus,  1885 
Lambik,  161 

Japanese,  160,  161 
Laminar  crystals,  255 
Laminaria,  1035 

Cloustonia,   1035 
Lamium  album,  1885 
Lamotte's  drops,  501,  1885 
Lamp,   blast,   Russian,   119 

spirit  or  alcohol,   119 
Lana  philosophica,  1885 
Lanadeps,  1885 
Lanain,  1885 
Lanesin,  1885 
Lanolin,  1442,  1885 

anhydrous,  1441 
Lanthanum,  650 
Lanthopine,  1316 
Lapactic  pills,  1888 
Lapides  cancrorum,  1885 
Lapilli  cancrorum,  1885 
Lapis  baptista,  1885 

calaminaris,  841,  1885 

causticus,  1885 

cceruleus,   1885 

divinus,  1885 

ha;matites,  1885 

infernalis,  1885 

lazuli,   1885 

ophthalmicus,  1885 

smiridis,   1885 
Lapodin,  1304 
Lappa,  1277,  1426 

fluidextract,  582 
Larch  agaric,  1226 

turpentine,    1218 
Lard,  1438 

benzoinatcd,  1440 

oil,  1440 
Larix  europcea,  1218 
Larkspur  seed,  1384 
oil,  1245 

tincture,  500 
Lartigue's  gout  pills,  1864 
Laserpitium ,    1 1 93 

latifolium,  1193 
Lassar's    mild     rcsorcinol 
paste,   1821 

naphthol  paste,   1820 

stronger  resorcinol  paste, 
1821 

zinc  paste,  1821 
Latin  prescriptions,  1639 

title,  official.  -J'.i 
Latour's  zinc  oxide  paste, 

1863 
Latrol,   1885 
Laudanine,   1315 
Laudanosine,  1316 


Laudanum,  486 

Sydenham's,  506 
Laughing  gas,  655 
Lauraceae.  1406,  1428 

products,  1138,  1151 
Laurel,  1193 
cherry,  1193 
oil,  1158,  1193,  1245 
Laurocerasus,   1193 
Lauro  stearic  acid,  1466 
Laurotetanine,  1391 
Laurus,  1193 

nobilis,  1158,  1193,  1245 
Lavandula  officinalis,   1123 
spica,  1123 
vera,   1123,  1128 
Lavender,   1128 
flowers  oil,  1123 
oil,  1123 
spike,  oil,  1123 
spirit,  390 

compound,  484 
tincture,   compound,  484 
Laville's  gout    mixture, 

1860 
Lawrence's  prescription  box, 

1651 
Laxative  confection,  1850 
elixir,  405 

mixture,  stronger,  I860 
pills,  compound,  1755 
post  partum,  1755 
powder,  1867 
species,  459 
syrup,  1872 
tonic  pills,  1866 
L-carvonc,  1122 
Lead,  650,  900 
acetate,  901 

alcoholic,  test  solution, 

1502 
glass  wool,  1502 
and  opium  lotion,  372 

wash,  372 
pills,  1864 
solution,  1558 
test  paper,  1502 
solution,  1502 
basic,  1502 
bromide,  900 
carbonate,  903 

ointment,   1805 
cerate,  compound,  1849 
chamber  process,  669 
chloride,  900 
chlorite,  900 
chromate,   901 
compounds,  tests,  900 
dioxide,  901,  1502 
glass,  707 
hydroxide,  901 
iodide,  905 

ointment,  1812 
plaster,  1824 
nitrate,  901,  1502 
oxide,  903 
red,  906 
peroxide,    1502 
plaster,   1826 
questions,  928 
red,  906 
saccharate,  901 
subacetate,  cerate,  1801 


Lead    subacetate,    diluted 
solution.  903 
(ilycritc,  374 
glycerols,   1856 
liniment,    I.H.57 
ointment,  1804,  1805 
solution,  902 

sugar,  901 

sulphate,  901 

suppositories,  compound, 
1786 

tannatc,  901 

water,  903 

white,  903 
Leaurelle  oil,  1887 
Leaves,  althaea,  1031 

belladonna,   1347 
extract,  619 

blue  gum,  1148 

chestnut,  1299 
fluidextract,  569 

coltsfoot,  1274 

deadly   nightshade,    1347 

hamamelis,    1301 
fluidextract,  579 

mallow,  1033 

marsh  mallow,  1031 

mullein,  1034 
fluidextract,  590 

tussilago,  1274 

witch  hazel,  1301 
Leblano  process,  722,  751 
Lecanora,  1026 

acharius,  1026 
Lecithin,  1465,  1475,  1481 
Lecithoproteins,  143N 
Ledoyen's      disinfectant, 
1881 

disinfecting  liquid,  1SS5 
Ledum,  1281 

palustre,  1159,  1281 
Leech, 1481 

LeguminoesB,  1408,  1428 
Lemon  juice,  1101 

oil,  1117 

peel,  1116 

tincture,  484 

spirit,  385 

syrup,  325,  1872  _ 
Lemonade,  iron,  1857 
Leinongrass  oil,  1159 
Lemons,  essential  salt,  984 
Length,    metric    measures, 
47 

unit,  metric,  45 
Lenitive  electuary,  1SS5 
Lenniaallol,  1697 
Leontin,  1209 
Leonurus,  1 128 

rardiaea,  1  128 
Lepidium  sativum,  1168 
Lepidolite,  776,  778 
Leptandra,  1293,  1434 

extract,  640 

fluidextran     583 

virginica,  1232 
Leptandrin,  1232,  1293 
Leuocanus,  isv~> 
Leucoftene,  1886 
Leuoofine,  996,  1890 

I.eueomaines,    1311,   143S 
Levant    nut,    1886 

Lexer  press,  376 
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Levick's  aromatic  and  ant- 
acid   corrective  of    indi- 
gestion, 1849 
Levigation,  207 
Levisticum,  1138,  1193 

officinale,    1138,    1159, 
1193 
Levulose,  1037 
Lewin's    extraction    appa- 
ratus, 296 

mixture  of  thymol,  1860 
Liantrol,  1012 
Liatris,  1193 
Library  paste,  1032 
Lichen  islandicus,  1885 
Licorice,  1044 

elixir,  400 
aqueous,  414 
aromatic,  414 

extract,  626 

fluidextract,  547 

fluidglycerate,  593 

powder,  compound,  1703 

Russian,  1044 

Spanish,  1044 

syrup,  342 
Liebig  condenser,  169 
Licbig's     corn      collodion, 

1850 
Life-everlasting,  1210,  1885 
Life  root,  1208 
Light     liquid     petrolatum, 
1252 

magnesia,  800 

oil,  995 

of  clove,  1142 

wine,  1090 
Lignia  nitrica,  1885 
Lignin,  980 

and  cellulose,  destructive 
distillation,  985 
Lignum  sanctum,  1885 

vitas,  1221,  1885 
Ligustrin,  1281 
Ligustrum,  1281 

vulgare,  1281 
Lilac  oil,  1158 
Luiaces,  1410,  1430 
Lily-of-the-Valley    flowers, 
1272 

oil,  1158 

root,  1272 
Lily,  water,  1305 
Limatura  fcrri,  1885 
lime,  808 

chloride,  680 

chlorinated,  680,  811 
solution,  1558 

fnahly  slaked,  1502 

juice,  L096,  LOOT 
and  pepsin,  1447 

Liniment,  432 

phosphate  with  cod  liver 
oil  emulsion,  358 

with  potassa.  733 

with  soda,  769 

sulphurated,  818 
boIuI  Ion,  823 

syrup,  325 

water,  809 
Limonene,  1117 
Limonis  cortex,  1116,  1420 

buccus,  1101 


Limousin's    cachet    board, 
1717 
croton  oil  pencils,  1863 
Linacea?,  1410 
Linalool,  1105,  1106,  1125, 

1132 
Linalvl  acetate,  1105,  1106, 

1123 
Linden  flowers,  1210 

oil,  1159 
Liniment,  aconite,  431,  1857 
and  chloroform,  434 
arnica,  1857 
ammonia,  432 
ammonium  iodide,  434 
belladonna,  432 
camphor,  432 

ammoniated,  431 
Canada,  434 
cantharides,  1857 
chloroform,  433 
croton  oil,  436 

compound,   436 
croup,  1857 
fever,  1857 
Hartshorn,   432 
hypericum,  1857 
iodoform,  1857 
lead  subacctate,  1857 
lime,  432 

mercury,  431,  1857 
mustard,  compound, 

435 
opium,  431 

compound,  434 
potassium  iodide,  1857 

with  soap,  431 
soap,  433 

camphorated,  434 
soft,  433 

compound,  435 
stillingia,  1857 
St.  John  Long's,  436 
Stokes',  436 
turpentine,  434 

acetic,  436 
volatile,  432 
white,  436 
Linimenta,  430 
Liniments,  301,  430 
Linimentum    aconiti,    431, 
1857 
h  ohloToformi,  430,434 
album,  436 
ammonia1,  430,  432 
ammonii  lodidi,  430,  434 
belladonna,  430,  432 
calcis,   130,  432 
camphors,  430,  432 
ammoniatum,  431 
cantharidis,  1857 
chloroformi,  430,  433 
crotonis,  436 
bydrargyri,  431 
opii,  431 

oompositum,  431,  434 
plumbi  Bubaoetatis,  1857 

potassi]     iodidi     cum     sa- 

pone,  431 
■aponatfl    oamphoratum, 

431.  435 
Bapoms,  430,  433 

mollis,  430,  432 


Linimentum,       saponis, 
mollis,    compositum,  431, 
435 
sinapis  compositum,  431, 

435 
terebinthinae,  430,  434 

aceticum,  431,  436 
tiglii,  431,  436 

compositum,   431,   436 
Linolin,  1240 
Linonine,  1885 
Linoxyn, 1240 
Linseed,  1030 
oil,  1239 
raw,  1239 
Lintine,  1885 
Linum,  1030,  1410 

usitatissimum,  1030 
Lipanin,  1481,  1885 
Liquefied  carbolic  acid,  1000 

phenol,    1000 
Liqueur    d'oxymuriate    de 

mercure,  1870 
Liquid  apiol,  600,  1137 
glucose,  1038 
measures,  73 
opodeldoc,  433 
paraffin,   1252 
petrolatum,  1252 
heavy,  1252 
light,  1252 
petrox,  441 
petroxolin,  441 
preparations,    extempo- 
raneous,  1661 
rennet,  1476 
storax,  1224 
Liquidambar,  1231 

orientalis,  1224 
Liquids,  301 
balance  for,  67 
dropping,  1671 
immiscible,    separation, 

249 
made    by  percolation  or 
maceration,  301 
without  percolation  or 
maceration,  301 
measuring,  73 
physical   incompatibility, 

1686 
pouring,  1671 
used  for  heat,  119 
Liquor  acidi   arsenosi,  312, 
936,  «>3,s    967 
ohromici,  315 
adrenal ini    hydrochlori- 
,  i       cus,  315 

alumini  acetatis,  31  I,  842. 
846,  847 
aoetico-tartratis,     314, 

842,  846 
Bubacetatis,    314,   842, 
847 
ammonia-  anisatus,  391 
ammonii     acetatis,     312, 
785.  967 
citratis,  314,  794 
anodynus     (Hoffmanni), 

1 886 
aniisepticus,  313,  705 
alkalinus.  313,  706 
arscnatis,  Pearson,  313 
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Liquor  arseni  ct  hvdrarirvri 

iodidi,    312,   936,   Ml, 

967 
arsenicalis,  Clemens,  314, 
937,  942 

Fowleri,  1'.  I.,  939 

Pearson ii,  943 
atropine  sulphatis,  315 
auri    et    arseni    broniidi, 

314,  937,  943 
barii  chloridi,  1870 
bismuthi,  313,  944,  953 

et  ammonii  citratis,3l5 
bromi,  313,  685 
Burovvii,  846 
calcis,  312,  809,  967 

chlorinate,  315 

sulphurata?,  314,  823 
carbonis  detergens,  996 
carmini,  313,  1472 
C(  !.,  1885 

C.C.  succinatus,  1885 
ehlori  compositus, 314, 682 
cocci,  313,  (472 
coccineus,  1472 
cornu  cervi,  1885 

succinatus,  1885 
cresolis  oompositus,  312, 

967,  998 
epispasticus,  315 
ferri    acetatis,    314,    861, 
881 

albuminati,    314,    861, 
882 

et    ammonii     acetatis, 
312,  877,  967 

chloridi,  312,  860,  867, 
967 

citratis,  314,  861,  882 

hypophosphitis,    313, 
861,  885 

nitratis,  314,  861,  886 

oxychlorati,  1885 
oxychloridi,    314,    861, 

886 
oxysulphatis,  31  1,  861 , 

887 
peptonati,  314,  S61.887 
et  mangani,  314,  861, 

888 
cum  mangano,  888 
perchloridi,   315 
protochloridi,  314,  861, 

889 
et      quiniiuc      citratis, 

1868 
alicylatis,  314,  861, 

889 
Bubsulphatis,  312,  861, 

877,  967 
tersulphatis,  312,  861, 
879,  967 
fotmaldehydi,    312,    968, 
1076  ' 
saponatus,  315 
fumana  Boylii,  1885 
gas,  790 

guttsa  perches,  818,   1227 
nydrargyri  <t  potassii  io- 
didi, 313,  913,  927 
nitratis,  31  1.  913,  927 

ari<  his,  315 
perchloridi,  315 


Liquor  hydrastinffi  composi- 
tus, 313,    1365 
hydrogenii    dioxidi,    312, 

653,  '.Mis 
hypophosphitum,    313, 
819 
compoaitua,  313,  819 
hypophysis,  312,  L451 
if  »•  1  i  carbolatus,  689 
compositus,    312,    687, 

968 
phenolatus,  313,  689 
magnesii  acetatis,  1870 
bicarbonatis,  315 
citratis,   312,   804,   968 
sulphatis    crTervescens, 
313,807 
morphina'  acetatis,  315 
hydrochloride  315 
tartratis,   315 
sulphatis,  1870 
opii  compositus,  1870 
pancreaticus,   1448 
pancreatini,  313,  1448 
pepsini,  313,  1446 

antiscpticus,  313,  1446 
aromaticus,    313,    1446 
phosphaturn  acidus,  314, 
820 
compositus,  314,  820 
phosphori,  313,  699 
picis  alkalinus,  313,  990 

carbonis,  313,  996 
plumbi   subacetatis,   312, 
900,  902,  908 
dilutus,     312,     900, 
903,  968 
potassae,  716 
chloratie,  683 
chlorinatte,     314,    682, 
683 
potassii   arsenatis  et  bro- 
inidi,  942 
arsenitis,  312,  936,  939, 

968 
citratis,   312.   725,   lies 
hvdroxidi,    312,     716, 

'.Mis 

permanganatds,    315, 

1870 
salicylicus,  Seller's,   1886 
seripanis,  1886 
sodie,  742 

chlorinate,    312,    681, 

968 
et  mentlue,  313,  770 
sodii  arsenatis,  312,  936, 
'.tin,  '.Mis 
Pearson,  937,  943 
boratis     compositus, 

313,  770 
chloridi    physiologicus, 

312.  754,  968 
citratis.  31  I.  771 

eil  n>  !:il!  ratiS    etTcrves- 

cens,  311,  771 
glycerophosphates,  312, 

757.  968 
hydroxidi,     312,     742, 

'.MIS 

phosphatis  compositus, 

313,  771 
silicatis,  315,  707 


Liquor    strychnin®    aceta- 
tis, 311,  1344 
hydrochloride   315 
stypticua  Loofii,  lss.", 

tongSB  salicylatus,   1886 

zinci  chloridi,    312,    835, 
'.Mis 
et  ahirnini  compositus, 

313,  841 
et  ferri  compositus,  313, 
842 
Liquores,  31  1 
Liquorice  root.   104  I 
Liriodendriii,  1281 
Liriodendron,    1281 

tulipifera,   l-'sl 
Listerme,   lss.", 
Lister's   eucalyptus   gauze, 

1855 
Liter,   47 

origin,  45 

table,  4(i 
Litharge,  903 

Lithiated  hydrangea,  1885 
Lithii  bensoas,  776 

bromidi.  776,  777,  968 

borocitras,  776 

carbonas,  776,  778,  968 

chloridum,  776 

citras,     776,      778,     779, 
968 

citratis  effervescens,   779 

diborocitrate,  776 

iodidum,  776 

nitras,  776 

phosphas,  776 

BaKcylas,  776,  780,  977 

sulphas,  776 
Lithines,  lss", 
Lithium,  650,  711 

borocitrate,  776 

bromide,  777 
elixir,  416 

carbonate,  778 

chloride,  776 

citrate.  77s,  779 

effervescent  salt,  779 

elixir,  416 
diborocitrate,  776 
iodide,  776 
nitrate,  776 
phosphate,  776 
salicylate,  780 

elixir,  416 
salts,  77t> 

questions,  781 

tots,  77ti 
sulphate,  776 
Litmus  paper,  1502,  1537 

blue,  1537 

red.  1637 
test  solution,  1502,  1537 
Liver,  oil,  cod,  1466 

pills,  1865 

of  sulphur,  714 
Liverwort .  1305 

l.ixiviation,   280 

L-limonene,  1 123 
Lobelacrin,  1379 
Lobelia.  1378,  1410 

brown.   ls.">7 

tluidextract,  552 

green,   ls.",s 
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Lobelia,  inflata,  1378,  1391 

syrup, 1873 

tincture,  485 
ethereal,  468 

vinegar,  1875 
Lobeliacea;,  1410 
Lobelia?  tinetura,  P.  L,  485 
Lobelianin,  1379 
Lobelic  acid,  1379 
Lobeline,  1379,  1391 
Locke's  solution,  1870 
Lockmann's     cork     press, 

1672 
Loffler's     methylene     blue 
solution,  1561,  1562 

mixture,  1564 
L'OrReine,  Dorvault's,  27 
Loganiacea?,  1412,  1430 
Loganin,  1340 
Logan's  plaster,  1866 
Logwood,  1301 

decoction,  458 
London  paste,  769,  1885 
Looch  album,  1885 
Loofah,  1885 
Loretin,  1013 
Losophan,  1010,  1885 
Loss    in    drying    medicinal 
substances,    187 

weight  in  drugs  through 
drying,   188 
Lotio  alba,  715,  1858 

ammoniacalis  camphora- 
ta,  371,  372 

flava,  371,  372 

nigra,  371,  372 

plumbi  et  opii,  371,  372 
Lotion,  benzoin,  1858 

black,  372 

calamine,  1858 

green  soap,  1858 

of  lead  and  opium,  372 

Palmer's,  1858 

for  sore  nipples,  1858 

Vleminckx,  823 

white,  715,  1858 

yellow,  372 
Lotiones,  222,  301,  371 
Lotions,  questions,  381 
Lovage,  1138, 1193 

oil,  1159 
Love-apple,  1885 
Lovi's  beads,  82 
Low  temperature  processes, 

139 
Lozenge  cutter,  1725,  1726 

punch,  1725 
Lozenges,  ammonia,  1858 

cough,  1858 

pectoral,  1858 
L-phellandrene,  1218 
L-pinene,  1117,  1218 
Lubricants,  i~7:i 
Lucca  oil,  iss7 
Lugol't  solution,  687 

diluted,  1662 
Luna,  1886 
Lunar  caustic,  910 
Lungwort.  1036,  1305 
Lupin,  I  281 
Lupinin,  1_'*1 
Lupinine,  1391 
Lupinus  albus,  1281 


Lupulin,  1184,  1232 

fluidextract,  582 

oleoresin,  600 

tincture,  1875 
Lupuline,  1184,  1391 
Lupulinum,  1184,  1430 
Lutecium,  650 
Lutes,  164 
Lutidine,  995 
Lux's  aspirator,  240 
Lycetol,  1697 
Lycopin,  1232 
Lycopodiacese,  1412 
Lycopodium,  1244,  1412 

clavatum,  1244 
Lycopus,  1128 

virginicus,  1128,  1232 
Lysidin,  1697 
Lysimeter,  214,  215 
Lysol,  998,  1885 

M 

Mace,  1151 

oil,  1150,  1245 
Maceration,  284,  1113 

and  expression,  269 

before  percolating,  287 

circulatory,  269 

or  digestion,  318 
Machine,    dating,    rubber, 
1646 

for   moistening   gummed 
labels,  1657 

numbering,  1646 
Macis,  1151,  1430 
Macro  tin,  1232 
Macrotys,  1200 
Madia  oil,  1245 

sativa,  1245 
Magendie's    ethereal    tinc- 
ture of  iodine,  1875 

iodine  solution,  1870 

solution,  1319 
Magenta,  1499 

acid,  1500 
Magisterium  bismuthi,  1885 

coccionella,  1885 

sulphuris,  1885 
Magistral  pharmacy,  1565 
Magma,  252 

bismuth,  952 

bismuthi,  370,  944,  952, 
968 

ferric  hydroxide,  879 

ferri  hydroxidi,  370,  879 

magnesise,  370,  802,  968 
Magmas,  301,  370 

questions  on,  381 
Magnesia,  800,  801 

alba,  1885 

asafetida  and  opium  mix- 
ture, 367 

calcined,  800 

heavy,  801 

light.  800 

magma,  370,  802 

milk,  802 

mixture,    I860 

teal  solution,  1502 

nigra,    1886 

and  rhubarb  powder,  ani- 
mated, 1708 

troches,  1875 


Magnesii  acetas,  798 

carbonas,  798,  799,  968 

chloridum,  798,  806,  977 

iodidum,  798 

lactas,  798 

oxidum,  798,  800,  968 
ponderosum,  798,  801, 
968 

phenolsulphonas,   799 

salicylas,  798 

silicas,  798 

sulphas,  798,  803,  968 
effervescens,  968 
exsiccatus,   798 

sulphis,  799 
Magnesite,  798,  806 
Magnesium,  650,  798 

acetate,  798 
solution,   1870 

bicarbonate  solution,  315 

bromide,  684 

carbonate,  799 

chloride,  806,   1503 

citrate,  solution,  804 

iodide,  798 

lactate,  798 

oxide,  800 
heavy,   801 

phenolsulphonate,  799 

questions,  828 

salicylate,  798 

salts,  798 
tests,  798 

silicate,  798 

sulphate,  803 
exsiccated,   798 
solution,     effervescent, 

807 
test  solution,  1503 

sulphite,  799 
Magnetic  iron  oxide,  862 

pyrites,  898 
Magnoliaceae,    1412 
Maidenhair,  1035 
Maizenic  acid,   1209 
Mala,  1885 
Malate  of  iron,  crude,  638 

tincture,  502 
Male  fern,  1196 

oleoresin,  599 
Malic  acid,  1098,  1100 
Mallein,  1885 
Mallotus     philippineneis, 

1295 
Mallow  leaves,  1033 
Malt,  1023 

extract,  629 

with  cod   liver  oil  emul- 
sion, 358 
Maltodextrin.   1032 
Maltose,  1023,  1038 
Maltum,  1023,  1404 
Malva  rotundifolia,  1033 

sylvestris,   1033 
Malvacete,    1412,    1480 
Malva)  folia,   1033,  1430 
Mammalia,   1438 

class,  1480 
Mammary  substance,  1480 
Manaea,    1389 
Mandelic  acid,  1350 
Mundragora     officinalis, 

1389 
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Mandragorine,  1389 
Mandrake,  1286,  1389 
Manganate,  potassium,  732 
Manganese,  650,  854 
arsenate,  855 
benzoate,  855 
carbonate,  855 
chloride,  855 
citrate,  855 

soluble,  856 
dioxide,  precipitated,  855 
glycerophosphate,     solu- 
ble, 857 
hypophosphite,    858 
iodide,  syrup,  1872 
and    iron    iodide,    syrup, 

340 
oleate,  1246 
oxalate,  855 
phosphate,  syrup,  1873 
questions,  894 
salts,  tests,  854 
and  sodium  citrate,  856 
sulphate,  859,  1503 

test  solution,  1503 
tartrate,  855 
Mangani  arsenas,  855 
benzoas,  855 
carbonas,  855 
chloridum,  855 
citras,  855 

soiubilis,  855,  856,  977 
dioxidum    praecipitatum, 

854,  855,  968 
glycerophosphas     soiubi- 
lis, 855,  857,  977 
hypophosphis,   855,   858. 

977 
oxalas,  855 

sulphas,  855,  859,  977 
tartras,  855 
Manganous  glycerine-phos- 
phate, soluble,  857 
Mangosteen  oil,  1245 
Manihot  utilissima,  1022 
Manioc,  1022 
Manna.  1043,  1414 

syrup,  344 
Mannite,  1038,  1043 
Mannitol,  1038 
Mannitose,   1037 
Manno-heptose,  1038 
Manno-nonose,   1038 
Manno-octose,   1038 
Mannose,  1037 
Mann's  binder,  1650 
Man  root,  1281 
Manufactured    emulsions, 

1664 
Maple,  mountain,  1186 
Maranham  jaborandi,  1354 
Maranta.  1022 

arundinacea,  1022 
Marble  mortars,  192 
Marcasita,  1885 
Margaric  acid,  1236 
Margarin,  1236 
Marigold,  1203 
Marine  acid,  1886 
Marjoram  oil,  sweet,  1159 
Marine's  reagent,  1311 
Marrubium  oil,  1159 
vulgare,  1159 


Mars,  1886 

Marsdenia    Condurango, 

1271 
Marshall's  pills,   1865 
Marsh-gas,  985,  995 
Marshmallow  leaves,   1031 
root,  1030 
tea,  1281 

oil,  1159 
trefoil,  1278 
Marsh  rosemary,  1305 
Martis,  1886 
Mass,  blue,  915,  1735 
copaiba,  1181,  1734 
ferrous  carbonate,  865, 

1734 
mercury,  915,  1735 
mixer,  1771 
Vallet's,  865,  1734 
Massa  copaiba?,  1181,  1734 
f<rri  carbonatis,  865,  1734 
hydrargyri,  913,915, 1734, 
1735 
Massa;,  1733 
Masses,  647,  1733 
Massicot,  1886 
Masterwort,  1138 

oil,  1159 
Mastic,  1229 
Mastiche,  1229,  1424 
Mastisol,    wound    dressing, 

1858 
Mate,  1305 

Mater  metallorum,  1886 
Materia  medica,  25 
Mathematical  problems,  95 

answers,  108 
Matico,  1191,  1432 
fiuidextract,  582 
oil,  1159 
tincture,  468 
Matricaria,  1194,  1400 
chamomilla,  1159,  1194 
oil,  1159 
Matta,  1886 
Matzoon,  1474 
Mawry's  ointment.  1887 
Maw-seed,  1886 
Max  mill,  197 
May  apple  rhizome,  1286 
Mayer's  hemalum,  1561 

reagent,  1311,  1503 
Meadow  saffron,  1886 
Mead's  disintegrator,   197 
Measure,  apothecaries',  44 

wine,  44 
Measures,  approximate,  45 
enamelled,  73 
equivalents,  metric,  50 
gallon,  73 
glass,  73 
Imperial,  42,  44 
laboratory,  73 
liquid,  41.  73 
metric,  73 
minim,  7.r> 
tinned-copper,  73 
Measuring,  60 
evaporation,  157 
flasks,  1516 
heat,  126 
liquids,  73 
Meat  extract,  1494 


Meconic  acid,  1314,  1386 
Meconidine,  1316 
Meconin,  131  1 
Meconium,  1886 
Medieval  weights,  41 
Medicated  oil.s.  301,  447 
petroxolins,  440 
syrup,  317 
wines,  512 
Medicinal      properties      of 

acids,  658 
Medicinally  pure  acids,  657 
Medicine  glass,  4.") 
Medulla  l>ovi.s,d886 
lactis,  1886 
sassafras,  1886 
Medullin,  980 
Meerschaum,  706,  798 
Megarrhin,  1281 
Megarrhiza   californica, 

1281 
Megarrhizitin,  1281 
Meigs'    mixture  of  gentian 

and  iron,  1860 
Mel,  350,  1042,  1483 
segyptiaeum,  1886 
boracis,  352 
depuratum,  350,  351 
rosae,  350,  351 

et    sodii    boratis,    350, 
351 
sodii  boratis,  352 
Melaleuca  leucadendron, 

1146 
Melanosmegma,  18S6 
Melegnette  pepper,  1886 
Meletriose,  1038 
Melezitose,  1038 
Melia  azadirachta,  1281 
Meliaccae,  1430      * 
Meliatin,  1278 
Melilot,  1276 

yellow,  1276 
Melilotus,  1276,  1428 

officinalis,  12~t'> 
Melissa,  1128 

officinalis,  1128,  1159 
oil,  1159 
Melitose,  1038 
Mellita,  350 
Mellite,  1S86 
Melon  seed  oil,  1246 
Melting    points.    128,    130, 
132 
table,  132 
Menhaden  oil,  1481 

Meningocoeeia    baeterin, 

1  Mil 
Meniscus,  7ti 

Menisperma    fiuidextract , 

534 
Menispermaoes),  1112,  1430 

Mcnispermin,  12 
Menispermine,  1380,  1391 

Menispcnuum.   1388 

oanadenae,  1232.  1388 
Menispine,  1389 
Menstrua  selection,  288 
Menstruum,  269,  281 

adding,  2s7 
Mentha  piperita,  1119,11211, 
1404 
spicata,  1122 
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Mentha  viridis,  1122,  1404 
Menthiodol,  1085 
Menthol,   969,    1105,    1106, 
1120,  1121 
and  camphor,  1 121 
camphorated,  1121 
camphoratum,  1121 
inunction,  1818 

compound,  1819 
petrox,  444 
petroxolin,  444 
plaster,  1824 
spray,  446 

compound,  446 
Mentholated  chloral,  1084 
Menthone,       1105,      1108, 

1120 
Menthyl  acetate,  1105 

alcohol,  1106 
Menvanthes,  1.278,  1428 

trifoliata,  1278 
Menyanthin,  1278 
Mephite  of  soda,  1886 
Mercaptan,  1085 
Mercerized  cellulose,  9S0 
Mercure     prucipite     blanc, 

1886 
Mercurial  ointment,    1807 
diluted,  1808 
plaster,  1824,  1866 
shaker,  Squibb's,  916 
Mercuric  acetate,  913 
arsenate,  913 
benzoate,  913 
bromide,  913,  1503 
T.S.,  alcoholic,  1503 
test  paper,  1503 
chlorate,  9 13 
chloride,  918,  919 
corrosive,  918,  919 
mull,  1832 
poison  tablets,   1774 
solution,  315 
test  solution,  1503 
cholate,  913 
chromate,  913 
cyanide,  913 
iodide,  923 
red,  923 

ointment,  1862 
nitrate,  diluted,  ointment 
1804 
ointment,  1808 
solution,  315,927 
test  solution,  1503 
oleate  ointment,  1804 
oxide,  red,  925 

ointment,  1812 
(red  or  yellow)  electro- 
lytic   determination! 
1542 
yellow,  924 
ointment,  1809 
oxycyanide,  913 
potassium  iodide  test  so- 
lution, 1603 
alkaline,   1603 
salicylate,  926,   1697 
electrolytic  determina- 
tion, 1642 
subsalicylate,  926 
sulwulphate,    yellow, 
914 


Mercuric  succinimide,  914 

sulphate,  914,  1698 

sulphide,  black,  914 
red,  914 
Mercurius  dulcis,  1886 

mortis,  1886 

praecipitatus      albus, 
1886 

vitse,  1886 
Mercurol,  914 
Mercurous    carbonate, 
913 

chloride,  920 
mild,  920 

and    jalap,    powder, 
1707 
ointment,  1805 

iodide,  921 

pills,  compound,  1865 
yellow,  921 

lactate,  9 13 

nitrate,  914 

test  solution,  1503 
Mercury,    650,     900,-    912, 
914 

alanin,  1886 

and    ammoniac    plaster, 
1824 

ammoniated,  917 
ointment,  1808 

bichloride,  918,  919 

biniodide,  923 

cacodylate,   1847 

with  chalk,  916 

electrolytic  determina- 
tion, 1542 

compounds,  tests,  912 

electrolytic       determina- 
tion, 1541 

ethylenediamine      salicy- 
late,   1016 

Hahnemann's    soluble, 
1886 

iodide,  yellow,  921 

liniment,  431,  1857 

mass,  915,   1735 

metallic,   electrolytic   de- 
termination,   1542 

and  morphine  oleate, 
1246 

nucleinate,  914 

ointment,    compound, 
1804,  1862 

oleate,  437 

perchloride,  918,  919 

petrox,  443 

petroxolin,  443 

and  potassium  iodide  so- 
lution, 927 

protochloride,  920,  921 

questions,  928 

red  iodide,  923 

salicylate,  1M7 

sul.ehloride,  920 

Mergal,  913 
Mcsit,  986 
Mesitylene,  986,  995 
Mesotan,  1086 
Mesquite  gum,  1035 

Mrta-amino-para     oxvben- 
BOate   of   methyl,    1014 

Mete-arsenic  txaa,  936 

Metaboric  acid,  704 


Metacresol,  995,  997 

einnamate,    1012 
Meta-iodo-ortho-oxy-chino- 
lin-ana-sulphonic    acid, 
1013 
Metallic  copper,  1497 
iron,  1502 
pills,  1754 

bitter,   1754 
silver,   1510 
weights,  70 
Metals,  heavy,  test,  1541 

volatile  oils,  1541 
Metapectic  acid,  1097 
Metaphosphoric   acid,  692, 

697 
Metaproteins,  1438 
Metarsenous  acid,  936 
Metastannic  acid,  899 
Metavanadate,  ammonium, 

1492 
Meter,  47 
origin,  45 
table,  46 
Methacetin,  1013,  1086 
Methacetinc,    1886 
Methane,  995,  1080 
Methanilid,    1886 
Metheglin,   1886 
Method  for  determining  ab- 
sorbing, gas,  220 
boiling  points,  148 
congealing   points,   133 
effecting  precipitation, 

252 
folding     filtering     paper, 

230 
measuring  heat,  126 
melting    points,    U.    S. 

P.  IX,  130 
solubilities,  214 
obtaining  crystals,  258 
preparing  syrups,  317 
supporting    percolators, 
296 
Mcthol,  985 
Methonal,  1886 
Methoxvsalicvlic  acid,  1012 
Methozin,  1886 
Methyethylcarbinol,    1086 
Methylacetanilid,  1013,1085 
Methyl  acetate,   1086 
alcohol,    119,     994,    985, 

1086 
salicylate  petrox,  444 
petroxolin,  444 
Mcthylal,  1086,  1886 
Methylamine,  9S5,  «.»«.»". 
M  I  1 1  ivl-amino-oxy benzoate, 
II  isii 

Mel  byl-amyl-ketone,  1 105, 

1107,  1142 
Methyl-anthracene,  995 
Methyl  anthranilate,   1105, 
11  OS 
benzene,   1616 
chloride,   1086 
ether   of    para-propenyl- 
phenol,  1134 

iodide,    1086 

orange,  1537 

test  solution,  1538 
oxide,  1086 
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Methyl  pentose,  1037 

red,  1538 

test  solution,  1538 

salicylate,    1105,    1108, 
1153 

valerate,  1698 

violet  6B,  1504 

alcoholic  solution,  1561 
solution,   1562 
Methylatropine,  1085 
M  ethyl  -chavicol,    1105, 

1109,   1134 
Methyl-codeine  bromide, 

1085 
Methylconiine,   1382 
Methyl-creosol,  985,  991 
Methyl-cyanide,  995 
Methylene-azur  II,  1493 
Methylene,  bichloride,  1086 

blue,  1006,  1560 

solution,      Liiffler's, 
1561,   1562 

creosote,  1014,  1086 

dichloride,  1086 

diguaiacol,  1085 

green,  1504 
Mfthvlenecitryl-3  a  1  i  c  yli  c 

acid,  1013 
Methylenedicotoin,  1086 
Methvlene-dimethyl   ether, 

1086 
Meth  vleneditannin,  108  7, 

1305 
Methyl-ethyl-ether,  1086 
Methyl-eugenol,    1105, 

1109 
Methylglvcollicphencti- 

din,  1085 
Methvl-heptcnone,    1105, 

1107 
Methylic  alcohol,  994 

ether,  1086 
Methvlis  salicylas,   969, 

1153,  1400,   1402 
Mithylmorphine,   1319 
Methyl-naphthalene,  995 
Mothyl-nonyl-ketone,  1105, 

1107 
Met  hyl-para-amido-meta- 

oxybenzoate,  1014 
Methylpellctierine,  1365 
Methyl-propyl-carbinol- 

urethane,  1085 
Methylprotocatcchuic  alde- 
hyde, L146 
Methylresorcinol,  1086 
Methylthioninae  chloridum, 
969,  1006 

hydrochloridum,     969, 
1006 
Methylthionine  chloride, 
969,  1006 
saturated  alcoholic  so- 
lution, 1560 
Methyl-toluene,  995 
Methysticum,  1229 
Metol,  1886 
Metopium,  1886 
Metozin,  1886 
Metrenchyta,  1886 
Metric  bottle,  oval,  1669 

capacity  measures,  47 

diagram,  46 


Metric  equivalents, 48, 49, 50 

graduates,  74 

length  measures,  47 
table,  46 

liquid  measure  table,  46 

prescriptions,  1641 

system,  45 

terms,    reading,    writing, 
pronouncing,  59 

unit  of  capacity,  45 
length,  45 
weight,  45 

weight     and     measure 
•  ■univalents,  5 
measures,  47 
table,  46 

weights,  72 
Metrology,  41 

questions,  112 
Metroxylon  sagu,  1022 
Mexican  Pharmacopoeia, 
26 

sarsaparilla,  1278 
Mezereon,  1196,  1422 
Mezereum,  1196,  1422 

extract,  1854 

fluidextract,    583 

ointment,  1862 
Mica  panis,  1886 
Michael's  pill  cutter,  1740 

powder  divider,  1714 
Microcidin,  1886 
Microcosmic     salt,      1886, 

1891 
Micromillimeter,  46 
Micron,  46 
Microscopy,  25 
Mignonette  oil,  1159 
Migrainin,   1013 
Mikozone,  1886 
Mil,  47 

Mild    mercurous    chloride, 
920 
and    jalap,    powder, 
1707 

pills,  iron,  quinine,  strych- 
nine and  arsenic,  1754 

resorcinol  paste,   1821 
Lassar's,  1821 
Milk,  almond,  355 

asafetida,  356 

bismuth,  952 

casein,  1480 

for  clarifying,  246 

condensed,  1474,  1668 

cow's,  1474 

desiccated,  1474 

evaporated,  1474 

fermented,  1174 

magnesia,  802 

pasteurizing,  1844 

powder,  1474 

sugar,  1038,  1464 

sulphur,  6'M.  1886 

virgin's,  L886 
Mill,   hand,   L96 

Bogardus,  197 

buhrstone,  193 

chaser,  19  I 

Enterprise,  199 

Hance,  200 

hand,  198 

jar,  195 


Mill,  Max,  197 
pebble,  195 
Quaker  City,  200 

roller,  194 
Swift's,  198 

B,  200 
Thomas',  200 
Troemner's,  199 
Milli,  45 
Milligramme,  47 
Milliliter,  47 
Millimeter,  46 
Mills,  193 

with    iron    grinding    sur- 
faces, 196 
rules  for  operating,  201 
Mindererus,  spirit,  785 
Mineral,  Ethiop's,  914 
gum,  1886 
kermes,  933 
oil,  1252 
Mineralogy,  25 
Minim  pipette,  75 

graduate,  75 
Minium,  1886 
graecorum,  1886 
purum,  1886 
Mint,  soda.  770 
Miraculum  chenucum,  1886 
Mirbane  oil,  1163 
Mistletoe,  1231 
Mistura  acaciae,  1886 
adstringens,  361,  363 
et  escharotica,  363 
ammonii     chloridi,     361, 

364 
antidysenterica,  364 
camphone  acida,  361,  364 

aromatica,  361,  364 
canninativa,  361,  364 
chloralis  et  potassii  bro- 
midi    composita,    361, 
365 
chloroformi    et    cannabis 
indicEe  composit  a ,  365 
etmorphinie  composita, 
361,  365 
copaiba?,  361,  366 
et  opii,  361,  366 
cretae,  360,  363 
ferri  composita,  361,  366 
glyevrrhizae    composita, 

360,  363 
guaiaci,  361,  362,  367 
magnesia-,    asafoeticbe  el 
opii,  361,  367 
et  asafu'tida'.  367 
olei  picis,  361,  367 
oleo-balsamica,  362,  368 
oleoeo-balsamica.  1886 

opii  alkalina.  369 
et     chloroformi     com- 
posita, 362,  368 

rhei  composita,  362,368 

sassafras,  .'•»»". J,  369 
pectoralis,    Stokes',    362, 

369 
picis  liquids)]  367 
pini  sylvestris,   I860 
potassii  citratis,  714,  726, 

I860 
rhei  alkalina,  362,  369 

composita,  362,  370 
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Mistura  rhei  et  sodse,  370 
sassafras  et  opii,  369 
sennse  composita,  362 
sodse  et  menthae,  770 
sodii  citratis,  771 
solvens  simplex,  364 
Misturse,  360 

Mitchell's  alcohol  lamp,  120 
aperient  pills,  1864 
gelatin     bougie     mould, 

1794 
separator,  250 
syrup  of  cubeb,  1 87 1 
Mithridate,  1886 
Mitigated  silver  nitrate,  909 
Mixer  and  sifter,  Jones',  205 

Hunter's,  206 
Mixtura  alba,  1886 
salina,  1886 
solvens,  1886 

stibiata,  1886 
Mixture,  acetone,  1858 
alcoholic,  1858 
alkaline  copaiba,  1858 
ammonium   carbonate, 
1859 

chloride,  364 
antidysenteric,  1886 
antimonial     and     saline, 

1859 
antispasmodic,  1859 
apium,  compound,  1859 
asthma,  1859 
astringent,  363 
Basham's,  877 
benzoated  alkaline,  1859 
bismuth       subcarbonate, 

1859 
bottle  capping,  1859 
brandy,  1859 
brown,  363 

Brow  n-Sequard's    anti- 
epileptic,  1859 
camphor,  acid,  364 

aromatic,  364 

Parrish's,  364 
carminative,  364 
chalk,  363,  1859 
Chapman's,  366 
charcoal  and  blue  mass, 

1859 
chloral     and     potassium 

bromide     compound, 

365 
chloroform  and  morphine 

compound,  365 
cholera,  Sun,  368 
copaiba,  366 

;ni<l  opium,  366 
eoogh,  [859 
cubeb,  1859 
diarrbcBa,  1860 

Squibb's,  368 
dysmenorrhea,  1886 
French,  689,  L888 
Gadberry's,  1886 
gentian  and  iron,   1860 
glycyrrhiza,    compound, 

363 
rout,  I860 
Griffith's,  366,  1886 
Kuaiac,  362.  367 
Hope's,  364,  1886 


Mixture,  hydrobromic  acid, 
cough, 1860 
iron  and  conium,  1860 
compound,  366 
salicylated,  889 
Lafayette,  366 
Liiffler's,  1564 
magnesia,  1860 

asafetida    and    opium, 
367 
neutral,  714,  726,  1860 
oil  of  tar,  367 
oleo-balsamic,  368 
opium    and     chloroform, 
compound,  368 
rhubarb,  368 
sassafras,  369 
potassium  citrate,  1860 
rhubarb,  alkaline,  369 
and  soda  370 
compound,  370 
salicylic,  1860 
senna,  compound,  362 
spleen,  I860 
Startin's,  1860 
stronger  laxative,  1860 
tar,  367 
thymol,  1860 
tolu,  cough,  1861 
Townsend's,  1861 
Villate's,  363 
zinc  acetate,  1558 
Mixtures,   301,    360,    1661, 
1664 
questions,  381 
Ml.,  47 

Moderately  coarse  powder, 
207 
fine  powder,  207 
Modern  weights,  41 
Modinol,  1105 
Mohr's  apparatus,  88 
pinchcock,  170 
specific      gravity     appa- 
ratus, 88 
Moistening  drugs  for  perco- 
lation, 285 
powder,  285 
Mollin,  1886 
Mollisin,  1886 
Molybdas,  1886 
Molybdatc     ammonium, 

test  solution,  1491 
Molybdenum,  650 
Molybdic  acid,  1504 
Monarda,  1128 
didyma,  1126 
punctata,  1 126, 1 128, 1 158 
Monesia,  1305 
Monimiacese,  1430 
Monkshood,  1861 
Monobromantipyrine,  1084 
Monobromated      camphor, 

1161 
Monochlorphenol,  1010 
Monoclinic  octahedron,  257 
or  oblique  prismatic  sys- 
tem, 257 
prism,  257 

(partly  truncated),  257 
pyramidal  summits,  257 
Monoliydrafed  sodium  car- 
bonate, 751 


Monohydroxyphenol   of 

naphthalene,  996 
Mono-nitro-methylene  blue, 

1504 
Monophenetidin    citrate, 

1009 
Monosaccharides,  1037 
Monoxide  of  nitrogen,  655 
Monsel's   solution,  877 
Moonseed,  Canadian, 

1389 
Moraceae,  1412,  1430 
Moringa  aptera,  1244 

pterygosperma,  1244 
Morphina,  969,  1316 
Morphinae  hvdrochloridum, 
969,  1318,  1847 

sulphas,  969,  1318 
Morphine,  1314,  1316,  1386, 
1389 

acetate  solution,  315 

and  acacia  syrup,  344 

and  atropine,  1847 

chloride,  1318 

and      chloroform,      com- 
pound    mixture, 
365 
tincture,  468 

hydrochloride,  1318,  1847 
solution,  315 

and  mercury  o  1  e  a  t  e , 
1246 

sulphate,  1318,  1847 
solution,  13 1 9,  1870 

suppositories,  1786 

syrup,   1873 

tartrate  solution,  315 
Morphium,  1317 
Morrhuine,  1466 
Morrhuol,    1467,    1481, 

1886 
Mortar    and    pestle    (on    a 
mortar  block),  191 

block,  191 

for  trituration,  202 

triturating,  Rice's,  203 
Morton's    Bunsen    burner, 

123 
Mosaic  gold,  1886 
Moschus,  1462,  1483 

moschiferus,  1462 
Mosquera     preparations, 

1886 
Moss,  Irish,   1025 
Mother  liquor,  261 

plaster,     camphorated, 
1827 
Mother's    salve,    1811, 

1867 
Motherwort,  1128 
Mould,  caustic,  cone,  911 
Moulded  silver  nitrate,  910 

suppositories,    1786 
Moulds,   suppository,   1787 
Mountain  balm,  1196 
oil,    1159 

fat,  1886 

maple,  1186 
Mouth  wash,  1861 
Muawin  bark,   1389 
Muawinine,  1880 
Mucilage,  acacia,  353 

can,  Sabin's,  1655 
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Mucilage,  chondrus,  353 

cydonium,   1861 

elm,  353 

Indian  gum,  353 

Irish  moss,  353 

sassafras  pith,  353 

tragacanth,  354 
Mucilages,  301,  352 

questions,  380 
Mucilaginous    and    amyla- 
ceous  principles,    1021 

principles,      questions, 
1035 

substances     and     gums, 
1027 
Mucilago  acaciae,  352,  353 

chondri,  352,  353 

cydonii,  1861 

gummi  Indici,  353 

sassafras    medulla?,    352, 
353 

tragacanthae,  352,  354 

ulmi,  353 
Mucoid  sugar,  1037 
Mug,  decoction,  456 
Mugs  for  infusions,  450 
Muguot,  1106 
Mugwort,  1210 
Mulford's   tablet   machine, 

1767 
Mull,     corrosive    mercuric 
chloride,  1832 

salicylated  creosote,  1832 

salicylic  acid,  1832 

zinc,  1832 
Mulla  acidi  salicylici,  1832 

creosoti  salicylata,  1832 

hydrargyri  chloridi  corro- 
sivi,  1832 

zinci,  1832 
Mullae,  1831 
Mullein  flowers,  1034 

leaves,  1034 

fluidextract,  590 
Muller,  207 
Muller'a  fluid,  1855 
Mulls.  301,  1831 

salve,  1831 
Muriatic  acid,  659 
Muride,  1886 
Murina,  1886 
Muscarine,  1391,  1481 
Muscus,  1886 
Musk,  1462 

deer,  1462 

root,  1132 

fluidextract,  561 
tincture,  485 

Tonquin,  1462 
Muslin  strainers,  227 
Must,  1089 
Mustard,  black,  1167 

brown,  1167 

liniment,  compound,  435 

oil,   1167 
black,  1244 
volatile,  1167 
white,   1245 

paper,  1827 

plaster,  1827 

poultice,  1166 

spirit,  393 

white,  1166 


Mustard,  wild,  1169 

yellow,  1166 
Mutton  suet,  1442 
Mycose,  1038 
Mylabris,  1468 

cichorii,  1467 
Myrcia,  oil,   1143 

spirit  compound,  392 
Myria,  45 
Myrica,  1191,  1430 

cerifera,  1191,  1232,  1244 
Myricaceae,  1430 
Myricin,  1232 
Myricinic  acid,  1191 
Myricyl  alcohol,  1469 

palmitate,  1469 
Myristic  acid,  1466 
Myristica,  1150,  1412 

fragrans,    1150,    1151, 
1245 

oil,  1150 

spirit,  385 
Myristicaceae,  1412,  1430 

products,  1150 
Myristicin,  1150,  1151 
Myristicol,  1150 
Myristin,   1150,   1240 
Myrobalan  and  opium  oint- 
ment,  1805 

ointment,  1805 
Myrobalans,  1305 
Myrobalanus,  1305 
Myrocin,    1166,    1167, 

1469 
Myrrh,  1220 

and  aloes  tincture,  496 

capsicum  tincture,  499 

gum,  1220 

oil,  1159 

tincture,  485 
Myrrha,  1220,  1400 
Myrrholin,  1886 
Myrtacese,  1412,  1430 

products,  1141 
Myrtle,   1193 

oil,  1158 
Myrtus,  1193 

communis,  1158,  1193 

N 

Naftalan,  1013 
Nancic  acid,  1877 
Napelline,  1361 
Naphae  flores,  1886 
Naphtha,  1886 

vitrioli,  1886 

wood,  994, 
Naphthalene,      985,      995, 

1013,  1225 
Naphthalol,  1886 
Naphthol,  996,  1010 

ointment,  1862 

paste,  Lassar's,  1820 

salve,    1868 
Naphthopyrin,  1SS6 
Naphthosalol,  1010,  18S6 
Naphthyl,  1886 
Naphthylamine  (alpha)  hy- 
drochloride, 1504 

test  solution,   1504 
(beta)  hydrochloride,  1505 
Narceine,  1315,  1386 


Narcotine,  1314,  1388 

N.A.R.D.  prescription  pric- 
ing schedule,  1649 

Narrow     mouth     furniture 
bottle,  1572 
percolator,  284 

National  Dispensatory,  38 
Food  and  Drugs  Act,  27 
Formulary,  37 

Native  talc,  707 

Natrium,  1887 

Natro-kali  tartaricum,  1887 

Natron,  1887 

Natural  emulsions,  1664 
oleoresins,  1215 
philosophy,  25 

Naulty's  prescription  file, 
1653 

Neapolitan  ointment,  1887 

Neat's-foot  oil,  1480 

Nebula  aromatica,  4-15,  446 
euealyptolis,  445,  446 
mentholis,  445,  446 

composita,  445,  446 
thymolis,  445,  447 

Nebulae,  445 

Nectandra  rodiaei.1387,1390 

Needles'  vacuum  percola- 
tor, 526 

Neisser-bacterin,  1461 

Neodymium,  650 

Neogale,  1887 

Neon,  650 

Neosalvarsan,  1013,  1697 

Neoytterbium,  650 

Nepenthe,  1887 

Nepeta  Cataria,  1127,  1158 

Nepodin,  1304 

Nerol,  1105,  1106 

Neroli  oil,  1118 

Nerve  powder,  1867 

Nesbitt's  prescription  file, 
1651 

Nessler's  reagent,  1503 

Nettolitzkv's  bromine  inha- 
lation, 1856 

Neuralgia  pills,  1865 

Neuridine,  1481 

Neurine,  1481 

Neuronal,  1013,  1086 

Neutral  bodies,  1105,  1110 
mixture,  714,  726,  1860 
sodium  tartrate,  1513 

Neutralizing  cordial,  369 
powder,  1867 

New  essay  instrument,  87 

Neynaber's  solution  of  mag- 
nesium acetate,  1870 

Nico,  1887 

Niccoli  bromidum,  898 
carbonas,^898 
chloridum,  898 
cyanidum,  898 
sulphas,  898 

Nicholson's  hvdrometer,  88 

Nickel,  650,  808 
bromide,  898 
pills,  1 865 
s\rup,  1873 

oarbonate,  898 

chloride,  898 
compounds,  tests,  89S 
cyanide,  898 
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Nickel,  oleate,  1246 
questions,  928 
sulphate,  898 
sulphide,  898 
Nickelic  oxide,  898 
Nickclous  oxide,  898 
Nicker  seed  oil,  1245 
Nicotiana    tabacuni,   1389, 

1391 
Nicotine,  1389,  1391 
Niemann's  carmine  syrup, 

1880 
Niemeyer's  pills  for  dropsy, 
1754 
for  phthisis,  1755 
Nigella  oil,  1245 

sativa,  1245 
Niger  seed  oil,  1245 
Night  blooming  cereus,  1380 
Nightshade  leaves,  deadly, 
1347 
root,  deadly,  1348 
Nigramentum,  1887 
Nihil  album,  1887 

griseum,  1887 
Nikalgin,  1887 
Niobe  oil,  1887 
Nirvanin,  1013 
Niton,  650 

Nitrate,  aluminum,  843 
ammonium,  783,  1491 
barium,  824,  1494 

test  solution,  1494 
cerium,  850 
cupric,  907 
ferric,  861 

solution,  885 
lead,  901,  1502 
lithium,  776 
mercuric,  solution,  927 

test  solution,  1503 
mercurous,  914 

test  solution,  1503 
pilocarpine,  1356 
potassium,  714,  730,  731, 

1509 
silver,  909,  910 

:imiiioniaalbumose,909 
ammonium,  test    solu- 
tion, 1510 
ethylene-diamine,  909 
fused,  910 
mitigated,  909 
moulded,  910 
tent  solution,  1510 
volumetric     solution, 
huudredth-nor- 
mal,  1530 
tenth-normal,  1529 
sodium,  740 
strontium,  825 
strychnine,  1 3  12 

uranium.  B03 

urea,  1068 
Nit  rat  me,  1887 
Nitre,  731 
rough,  i- 

■weet  spirit,  385,  1064 
Nitric  acid,  666,  664,  L606, 
1 668 
diluted,  666 

faming,   1606 

solution,  1562 


Nitrite,  ammonium,  783 
amyl,  1069 
ethyl,  pure,  1064 
sodium,  761 

cobaltic,  test  solution, 
1512 
Nitrobenzene,  1013,  1163 
Nitrobenzin,  1887 
Nitrobenzol,      1013,      1163, 

1887 
Nitrogen,  650,  651,  995 
dioxide,   equivalent,  1550 
monoxide,  655 
Nitrogenated  oils,  1105 
Nitrogenii  monoxidum,  655, 

969 
Nitrogenized  iron,  1884 
Nitroglycerin  pills,  1755 

spirit,  389 
Nitrohydrochloric  acid,  656, 
666 
diluted,  667 
Nitrometer,  Squibb's,    1066 
Nitromuriatic  acid,  666 

diluted,  667 
Nitro-prusside,  sodium,  740, 
1512 
test  solution,  1512 
Nitrosylsulphuric  acid,  668 
Nitrous  acid,  665 

ether,  spirit,  385,  1064 
oxide,  655 
Nitrum  flammans,  1887 

saturninum,  1887 
Nix  zinci,  1887 
No.  8  acetic  acid,  986 
Nomenclature,  29 
Non-explosive  cleanser,  gas- 
oline, 1850 
Nonoses,  1038 
Non-volatile  extractive,  sol- 
uble in  ether,  determi- 
nation, 1545 
matter,  determination, 
1544 
Normal    hydrochloric   acid, 
volumetric   solution, 
1520 
potassium  hydroxide  vol- 
umetric solution,   1523 
salt  solution,  754 
serum,  1459 

sodium    hydroxide   volu- 
metric solution,  1531 
solution,  1485 
sulphuric  acid  volumetric 

solution,  1533 
volumetric     solutions, 
■  1517 
Northern  prickly  ash,  1209 
Norwegian  Pharmacopoeia, 

26 
Norwood's  tincture,  1887 
Nosophen,    1013 
Notched  cork,  L'SO 

Novargan,  909,  1480 
Novaspirin,  1013 
Novatophan,  L339 
Novocain!',   1013 
Nucis    vomica    extractum 

P.  I.,  <>2<) 
Nuclei  for  crystals,  '_'.">!> 
Nucleinate,  mercury,  914 


Nucleo-albumins,  1138 
Nucleo-proteins,  1438 
Number,  acid,  resins,  1545 
five,  1861 
one,  1861 
of  powder,  207 
sue,  1887 

Thomsonian,  439 
Numbering   machine,    1646 
prescription,  1645 
tablet,  1645 
on  thermometers,  128 
Nuremberg  plaster,  1889 
Nursing,  259 
Nutgall,  1295 
ointment,  1807 
tincture,  502 
Nutmeg,   1150 
oil,  1245,  1150 

expressed,  1150 
spirit,  385 
Nux  aromatica,  1887 
metella,  1887 
moschata,  1887 
vomica,   1340,  1412 
extract,  629 
fluidextraet,  553 
and  phosphorus  elixir, 

419 
tincture,  486 
Nylander's  reagent,  1559 
Nymphsea,  1305 
odorata,  1305 

O 

Oak,  bark,  black,  1305 
white,  1303 

Oak-red,  1303 

O-amidobenzoate,  1108 

Oats,  1022 

Obermeyer's  solution,  1558 

Obsidian,  707 

Octahedron,  256 

Octoses,   1038 

Ocymum  basilicum,  1126, 
1159 

Odor,  volatile  oils,  1110 

Odorless  ami  tasteless  solu- 
tion ammonium  vale- 
rate, 1868 

(Enanthe     phellandrium, 
1138,  l  169 

(Enanthic   esters,    1092 

ether,     1887 

(Ksipus,   1887 

Official  acids,  strength,  658 
abbreviations,  32 
definition,  34 
description,  35 
English  title,  31 
forms  of  sulphur,  691 
infusions  made  by  macer- 

al  ion,  461 
percolation,  452 

Latin  title,  29 
percolator,  282 

pharmacopoeias,  26 
preparations,  301 
synonyms,  32 

Oil,  absinthium,   1158 
allspice,  1 144 
almond,  expressed,  1237 
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Oil,  amber,  1013 
American,  1887 

wormseed,  1187 
Angustura,  1158,  1210 
anise,  1134 
anthemis,  1158 
arnica,  1158 
asafetida,  1168 
asarum,  1158 
baasia,  1244 
bath.  L39 
bay,  1143,  1887 
bayberry,  1244 
beech,  1244 
behen,  1244, 1887 
ben,  1244,  1887 
benne,  1241 
bergamot,  1119 
birch,    empyroligneous, 
rectified,  1154 

tar,  rectified,  1154 
bitter  almond,   1161 

almond,  iodized,  1861 

orange,  1118 
black  mustard,  1244 
bottle,  1572 
Brazil  nut,  1244 
British,  1861 
buchu,  1158 
Burgundy  pitch,  1157 
cade,   0Q1 
cajoput,   1147 
cajuput,  1147 
calamus,    1157 
camphor,  1158 
camphorated,  432 
Canada  turpentine,  1157 
candle  nut,  1244 
canella,   1158 
capsicum,   1158 
caraway,  1129 
carbolized,  447 
cardamom,  1155,  1244 
<  'arnm,  432 
carrot,  1138,  1158 
cascarilla,  1158 
cassia,  1139 

artificial,  1140,  1887 

synthetic,   1140,   1887 
castor,  1241 

aromatic,  447 

emulsion,  359 
catnep,  1158 
cedar,  red,  1159,  1193 
cedarwood,  1505,  1562 
cedrat,  1157 
celery,  1158 
ceylon  cinnamon,  1140 
ohaulmoogra,  1244 
chavica  betle,  1109 
chenopodium,  1187 
Chinese  cinnamon,  1140 
chlorinated,  1852 
cinnamon,  1139 
citronella,  1158 
clove,  1141,  1562 

cinnamon,  1158 

heavy,  1 1  12 

light,  1 1  12 
cloves,  1141 
coco-nut,  1244 
cod  liver,  1466 
emulsion,  356 


Oil,  cod  liver,  emulsion,  with 

calcium    iacto- 

phosphatc,357 

phosphate,  358 

with  egg,  359 

with       hypophoe- 

phites,    358 
with  malt,  358 
with    wild    cherry, 
359 
Cognac,  1093 
colza,  1SS7 
copaiba,  1180 
coriander,  1132 
cottonseed,   1239 
crab,  1244 
croton,  1242 
collodion,  429 
liniment,  436 
compound,  436 
cubeb,  1179 
cucumber  seed,  1244 
cumin,  1138 
curcuma,  1158 
cyna,  1158 
dagget,  1887 
dahlia,   1158 
Dakin's,   1852 
dead,  995 
dill,  1138 
Dippers,  1887 
dugong,  1481 
dwarf  pine,  1218 
needles,  1218 
eggs,  1887 

elder,  European,  1158 
elemi,  1157 
ergot,  1244 
erigeron,  1210 
ethereal,  1062 
eucalyptus,   1148 
eulachon,  1481 
fennel,  1131 
feverfew,  1158 
flaxseed,  1239 
fleabane,  1210 
gaiangal,    1158 
garlic,  1168 
ginger,   1158 

grass,   1158 
golden  rod,  1158 
grape,  1085 
gray,  1861 
groundnut,   1244 
gurjun  balsam,  1157 
Haarlem,  1861 
hazelnut,  1244 
hedeoma,  1158 
heliotrope,  1158 
hemlock  spruce,  1157 
hemp  seed,  1244 
hop,  1158 

horsechestnut,  1244 
horsemint,  1158 
Hungarian  turpentine, 

1 1 57 
hydrastis,  1244 
hyoscyamus,    compound, 
602 
infused,  602 
Bead,  l-' n 
hyssop,  1158 
Ihlang-Ihlang,  1158 


Oil,  illicium,  1134 

Indian  cannabis,  1158 
inula,  1158 
Jaborandi,  1157 
jessamine,  1158 
pigtails,  ]_'  i  i 

juniper,  1  1  s7 

IxTries,  1187 

tar,  991 
kurung,  1245 
lard,  1440 
larkspur  seed,  1245 
laurel,  1168,  1193,  1245 
lavender,  1 1 23 

flowers,  1123 
leaurelle,  1887 
lemon,  1117 
lemongrsss,  1159 
light,  995 
lilac,  1158 

lily-of-t  he- valley,    1158 
linden,  1159 
linseed,  1239 

raw,  1239 
lovage,  1159 
lucca,  1887 
mace,  1150,  1245 
madia,  1245 
mangosteen,  1245 
marrubium,  1159 
marsh  tea,  1159 
masterwort,  1159 
matico,  1159 
matricaria,  1159 
molissa,  1159 
melon  seed,  1245 
menhaden,  1481 
mignonette,  1159 
mineral,  1252 
mirbane,  1013,  1163 
mountain  balm,  1159 
mustard,  1167 

volatile,  1167 
myrcia,  1143 
myristica,  1150 
myrrh,  1159 
myrtle,  1158 
neat's-foot,  1480 
neroli,  1118 
nicker  seed,  1245 
nigella,  1245 
niger  seed,  1245 
niobe,  1887 
nutmeg,  1150,  1245 

expressed,  1150 
olibamim,  1159 
olive,  1238 
orange,  1115 

Bowers,  1118 
origanum,  1125 
palm,  12  I") 
parsley,  1159 
patchouly,  1159 
peach,  121.") 
pennyroyal,  1158 
peppermint,  1 120 
pheDandrium,  1159 
phenolated,  447 
phosphorated,  447 
pimenta,  1 1  1 1 
poppy  seed,  1245 
porpoise,  l  IM 
pumpkin  seed,  1245 
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Oil,  purging  nut,  1245 
rape  seed,  1245 
red, 1125,  1857 

cedar,  1159,  1193 
rhodium,  1159 
rosemary,  1123 
rue,  1193 
saffron,  1159 
sage,  1158 
sandalwood,  1181 
santal,  1181 
santahvood,  1181 
sassafras,  1152 
savin,  1193 
seal,  1481 
seneka,  1887 
serpentaria,  1159 
sesame,  1241 
shark,  1481 
skate,  1481 
smoke,  1887 
spearmint,  1122 
sperm,  1481 
spike  lavender,  1123 
spray,  aromatic,  446 
staphisagria,  1245 
star  anise,  1134 
St.  Jacob's,  1887 
Strassburg   turpentine, 

1158 
sugars,  301,  647 
summer  savory,  1159 
swallow,  1887 
sweet  almond,  1237 

basil,  1159 

birch,  1153 

cicely,  1159 

marjoram,  1159 

orange,  1115 

violet,  1159 
tansy,  1159 
tar  mixture,  367 

rectified,  990 
tartar,  1887 
tea,  1159 
teaberry,  1 1 53 
teel,  1241 
templin,  1158 
theobroma,  1243 
thuja,  1159 
thyme,  1125 
tonka,  1245 
tuberose,  1159 
tucom,  1245 
turpentine,  1215 

emulsion,  3561 

oxygenated,  1558 

rectified,  1216 
verbena,  1159 
virgin,  1238 
vitriol,  1887 
water  plantain,  1193 
watermelon  seed,  1245 
whale,  1481 
white,  1125 

mustard,  1245 
wine,  heavy,  1068 
lrlntciraiwm   1 153 
winter's  bark,  1193 
wood,   1280 
wormwood,  1159 
yarrow,  1200 
zedoary,  1159 


Oils,  214 

essential,  1104 
fixed,  1235 

questions,  1255 

unofficial,  1244 
hydrogenation,  1236 
infused,  601,  602 
nitrogenated,  1105 
oxygenated,  1105 

unofficial,  1158 
as  solvents,  214 
sulphurated,  1105 
volatile,  1104 

heavy  metals,  test, 1541 

preparation,  1112 

questions,  1169,  1210 

spirit,  393 

stearoptenes,  1159 
Oil-sugars,  1710 
Oily  liquids,  301 

questions,  605 
Ointment,  1805 
aconitine,  1804 
ammoniated    mercury, 

1808 
antimonial,  1861 
basilicon,  1800 
belladonna,  1806 
bismuth  oxide,   1861 
black  basilicon,  1887 
blue,  1808 
boric  acid,  1806 
brown,  181 1 
calamine,  181 1 
camphor,  1811 
cantharidin,  1804 
cantharides,  1861 
capsicum,  1804 
carbolic  acid,  1810 
chalk,   1861 
chaulmoogra,  1804 
chrysarobin,  1807 
citrine,   1808 
cocaine,  1804 
copper  citrate,  1861 
conium,  1804 
creosote,  1804,  1861 
croton  oil,   1861 
diachylon,   1807 
diluted  mercuric  nitrate, 

1804 
elemi,   1862 
eucalyptus,  1804 
filler,  Alpers',   1817 
finisher,   1818 
gall  and  opium,  1804 
gallic  acid,  1862 
garlic,   1862 
glycerin,  1862 
liamamelis,   1804 
Hebra'sitch,  1813 
iodine,  1809 

compound,  1862 
iodized,  1862 
iodoform,  1809 

oompound,  1862 

jar,  ISM 
JudJrin's,  1862 
Kentish's,  434 
lead  carbonate,  1805 

iodide,  1812 

subacctatc,   1804,   1805 
Maury's,  1887 


Ointment,  mercurial,  1807 
diluted,  1808 
mercuric   nitrate,   1808 

oleate,   1804 
mercurous  chloride,  1805 
mercury,  compound,  1804, 

1862 
mezereum,   1862 
myrobalan,  1805 

and  opium,  1805 
naphthol,  1862 
nutgall,  1807 
paraffin,    1805 
petrolatum,  1253 
phenol,  1 810 
pile,  1862 
pot,  1815 

potassium  iodide,  1812 
red  mercuric  iodide,  1804, 
1862 
oxide,   1812 
resin,  1805 
resorcinol,     compound. 

1813 
rose  water,  1806 
salicylic  acid,   1804 
scarlet  red,  1862 
Scott's,  1863 
simple,  1805 
spermaceti,   1804 
staphisagria,  1805 
stavesacre,  1805 
stramonium,  1810 
sulphur,   1810 
alkaline,   1813 
compound,  1 8 13 
iodide,  1805,  1862 
tannic  acid,  1806 
tar,  1810 
tetter,  1863 
tobacco,    1863 
trowel,  1802 
veratrine,  1814 
volatile,  1887 
white  precipitate,  1808 
Wilkinson's,  1813 
wool  fat,  compound,  1805 
yellow     mercuric     oxide, 

1809 
zinc,  181 1 
oleate,  1805 
oxide,   1811 
stearate,    1814 
Ointments,  301,  647,   1799, 
1801 
and    cerates,    dispensing, 
1814 
preserving,  1814 
finishing,   IMS 
Okra,   1035 

Oldberg'e  percolator,  284 
Old  fustic,  1883 

tuberculin,  1462 
Olea  europcea,  1238 

infuaa,  602 
Oleaoee,  1414,  1430 

Oleaginous    solutions,    301, 
430 
questions,  448 
Oleata,   486 
Oleate  aconite,  43 
aluminum.  1246 
arsenic,  1246 
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Oleate,  atropine,  438 

bismuth,  1246 

cocaine,  438 

copper,  1246 

iron  (ferric),  1246 

manganese,    1246 

mercury,  437 

and  morphine,  1246 

morphine    and    mercury, 
1246 

nickel,    1246 

quinine,  439 

silver,  1246 

sodium,    1246 
acid,  1246 

tin,   1246 

veratrine,  439 

zinc,  437,  832 
Oleates,  301,  436 

unofficial,  1246 
Oleatum  aconitinse,  437, 
438 

atropinae,  437,  438 

cocainae,  437,  438 

hydrargyri,  437 

quininse,  437,  439 

veratrinse,  437,  439 

zinci,  437,  832 
Oleic  acid,  1236,  1245 
Olein,  1235,  1440 
Oleite,  1887 
Oleo-balsamic,  mixture, 

368 
Oleo  resin,     aspidium, 
599 

capsicum,  599 

cubeb,  600 

ginger,  601 

lupulin,  600 

male  fern,  599 

parsley  fruit,  600 

pepper,  601 
Oleoresina  aspidii,  599 

capsici,  599 

culjebae,  599,  600 

lupulini,  599,  600 

petroselini,  599,  600 

piperia,  599,  601 

zingibcris,  .ri99,  601 
Oleoresinous  liquids,  301 
Oleoresins,  301,  1215 

natural,  1215 

questions,  605,  1232 
Oleosa,  1887 
Oleosacchara,   1710 
I  tl'-ij-s;iccharures,  1042 
Oleum  achilleas,   1209 

acthereum,  1062 

amygdalae  amarse,    1161, 
Ills 
expreasum,  1237,  1418 

anethi.  1138 

animate  foetidum,  1887 

anisi,  1134,  1412,  1422 

anthoa,  lss? 

aurantii,   1115,   1420 
amaxi,  ills.  1434 
corticis,  1115 
florum,   HIS,  1434 

bergamottffi.  1119,  1434 

betulae,  1 153 
empyreumaticum    rec- 
tificatum,  1154,  1424 


Oleum  betulinum,  1887 

bubulum,  1887 

cardamomi,   1155 

cadinum,  991,  1414, 
1887 

cajuputi,   1147,  1412 

camphoratum,  1887 

carbolatum,  447 

can,  1129,  1422 

caryophylli,  1141,  1414 

cassia},  1139,  1406 

castoris,  1887 

cedrae,  1887 

chaberti,  1887 

chamomillae    citratum, 
1887 

chenopodii,  1187,  1400 

cinnamomi,  1139 

cocois,  1887 

coctum,  1887 

coriandri,  1132,  1422 

cornu  cervi,  1887 

cubebae,  1179,  1416 

erigerontis,  1210 

eucalypti,  1148,  1414 

fermentationis,  1887 

fumiculi,  1131,  1422 

gaultherise,  1 153 

gossypii  seminis,   12  3  9, 
1412 

hyoscyami    compositum, 

602 
jecoris  aselli,  1466 
juniperi,  1187,  1414 
empyreumaticum,  991 
oxycedri,  1887 
larinum,  1887 
lavandulae,  1123,  1404 

florum,  1123 
limonis,  1117,  1420 
lini,  1239,  1410 
lumbricorum,  1887 
menthae    piperitae,    1120, 
1404 
viridis,  1122,  1404 
morrhuae,  1466,  1483 
myrciae,  1143,  1430 
myristicae,  1150,  1412 
napi,  1887 

nucis  moschatae,  1887 
nucistae,  1887 
olivae,  1238,  1414 
palniae  christi,  1887 
petrae,  1887 
phenolatum,  447 
phosphoratum,  447 
picis  liquidae,  990 

rectificatum,  990 
pilosophorum,  1887 
pimentae,  1144,  1414 
pini    pumilionis,    1218, 

1416 
jwrtugallicum,  1887 
ricini,  1241,  1  102 

aroniatirum,   447 
roemarini,  l l_'3,  1406 
rusci,  1887 

rectificatum,  1154 
rutte,  1193 
■abinn,  1193 
santali,  11*1,  1420 
sassafras,  1152,  1408 
sesami,  1241,  1414 


Oienm    sinapis    volatile, 
1167.  1402 
succini,  1013 
tartari   per  deliquium, 

1887 
templinum,  1- 
terebinthinae,  1215,  1416 

rectificatum,  1216 
theobromatis,  1243,  1422 
thymi,  1125,  1400 
tiglii,   1242,   1402 
Olibanum,  1231 

oU,  1159 
Olive  oil,  1238 
Oliver's  bark  tincture,  468 
Onguent,  1887 

de  la  mere,  1867 
Ononin,  1260 
Ononis  spinosa,  1260 
Opal  glass,  707 
Open  steam  bath,"  141 
Operations  requiring  heat, 

116 
Opii  extractum,  P.  I.,  630 
et    ipecacuanhas     pulvis 
compositus,  P.  I.,  1704 
pulvis,  1313,  1414 
tinctura,  P.  I.,  486 
benzoici,  P.  I.,  487 
Opium,  1312,  1414 

and  camphor,  pills,  1756 
and  chalk,  aromatic  pow- 
,        der,  1706 

and  chloroform  mixture, 

compound,  368 
and  copaiba  mixture,  366 
and  gall  ointment,  1804 
and  ipecac  powder,  1704 
syrup,  344 
tincture,  504 
and   kino   powder,    com- 
pound, 1707 
tincture,   compound, 
505 
and  lead  lotion,  372 
pills,  1756 
wash,  372 
and  myrobalan  ointment, 

1805 
and      rhubarb      mixture, 

compound,   368 
and  sassafras  mixture,369 
confection,  1850 
deodoratum,  1314,    1414 
deodorized,  1314.  1414 
digitalis  and  quinine  pills, 

1755 
extract,   630 
granulatuin,  1313,  1414 
liuimciit,  431 

compound.    434 
magnesium,  and  a.-afetida 

mixture,  367 

plaster,  1NJ4 

powdered,   L313 

solution,  compound,  1870 

tincture.  486 
acetated,   1875 
ammoniated,   468 
camphorated,  487 
deodorized,  488 
with   saffron,  506 

vinegar,  604 
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Opodeldoc,  435 
liquid,  433 
solid,  435 
Steers'9,  1887 
Opsonins,  1461 
Optical     activity,     volatile 
oils,  1110 
rotation,  1550 
Orange  III,  1537 
bitter,  elixir,  402 
dimethylaniline,  1537 
elixir,  compound,  514 
flower  water,  306 

stronger,  307 
flowers,  oil,  1118 

syrup,  327 
G,  1505 
methyl,  1537 

test  solution,  1538 
oil,  1115 
bitter,  1118 
sweet,  1115 
peel,  bitter,  1114 
fluidextract,  538 
tincture,   471 
confection,  1850 
infusion,   456 

compound,  456 
sweet,  1115 
tincture,  471 
spirit,  385 

compound,  388 
syrup,  327 
wine,  519 

compound,  514 
Orchard,  crab,  salt,  799 
Orchidaceae,  1432 
Orchis  mascula,  1035 
Orcin,  1013,  1086,  1505 
Orcinol,  1505 
Ordeal  bean,  1346 
Oregon  grape  root,  1379 
Orellana,  1887 
Orexin,  1013,  1887 
Organic  acids,  alkali  salts, 
assay,  1543 
substances,  978 
Orgeat  syrup,  325 
Origanum  majorana,  1159 

oil,  1125 
Origin    of    avoirdupois 
weights,  42 
of  English  weights,  41 
of  gramme,  45 
of  liter,  45 
of  meter,  45 
Orizabin,  1286 
Orleana,  1887 
Orphol,  1014 
Orpiment,  936 
Orris,  1190 
butter,  1190 
root,  1190 
Orthin,  1014 
Orthinc,  l.sss 
Ortho-arsenic   acid,  936, 

1492 
Orthocresol,  995,  997 
Orthoform,  1014 
Orthoform-new,  1014, 1086, 

1607 
Orthography,  69 


Orthohydrazin-p  a  r  a-o  x  y- 

benzoate,  1014 
Orthohydroxybenzoic  acid, 

1003 
Orthometric  crystals,  255 
Orthophenolsulphonic  acid, 

1016 
Orthophosphoric  acid, 

697 
Ortho-sulphamide-benzoic 

acid,  748.  1008 
Oryza,  1888 

sativa,  1022 
Os  sepiae,  1888 
Oscillating  sifter,  1771 
Osmium,  650 
Osmorhiza     longistylis, 

1159 
Otto's  antispasmodic  pow- 
ders, 1866 
emmenagogue    pills. 
1864 
Ouabain,  1506 
Ourouparia  gambir,  1298 
Oval  metric  bottle,  1669 
Ovarian  substance,  1480 
Oven  for  drying,  186,264 
method    for    effervescent 
m  salts,  265 
Ovi  albumen  recens,  1475, 
1483 
vitellum     recens,      1475, 
1483 
Ovis  aries,  1441,  1442 
Ovum    gallinaceum,    1475, 

1483 
Oxalate,  ammonium,  984 
test  solution,  1491 
barium,  824 
bismuth,  944 
calcium,  984 
cerium,  850 
ferrous,  861 
manganese,  855 
potassium,  984 
silver,  909 
sodium,  1512 
Oxalic  acid,  983 
purified,   1506 
test  solution,  1506 
volumetric    solution, 
tenth-normal,  1522 
Oxalium,  1888 
Oxgall,  1405 

extract,  625 
Oxide,  aluminum,  843 
antimony,  933 
arscnous,  937,  1493 
bismuth,  944 
cadmium,  851 
calcium,  808 
cerium,  850 
ceroso-ceric,  850 
chromic,  891,  892 
chromous,   891 
cupric,  907 
ferric,  saecharated,  890 

soluble.  890 

of    iron,     s.iccli:ir:ilcd, 

syrup,  342 
soluble,  syrup,  342 

lead.  903 
red,  906 


Oxide,  magnesia,  800 

magnesium,  heavy,  801 

magnetic  iron,  862 

methyl,    1086 

nickelic,  898 

nickelous,  898 

phosphoric,  697 

phosphorous,  697 

red,  iron,  862 
mercuric,  925 

silver,  91 1 
collodial,  909 

strontium,  825 

yellow  mercuric,  924 

zinc,  836,  1516 
Oxides,  1105,  1110 
Oxidized  terpenes,  1215 
Oxyacanthine,  1380,  1391 
Oxychinaseptol,  1014,  1888 
Oxychloride,  bismuth,  944 

ferric,  solution,  886 
Oxyconiine,  1382 
Oxycresol,  991 
Oxycyanide,  mercuric,  913 
Oxy-di-methyl-c  h  i  n  i  z  i  n , 

1888 
Oxygen,  650,  651 

hydrogen,  water  and  in- 
organic acids,  ques- 
tions, 675 

powder,  1888 
Oxygenated  oil  of  turpen- 
tine, 1558 

oils,  1105 

unofficial,  1158 
Oxygenium,  651,  969 
Oxyhydrate,  ferric,  862 
Oxyiodogallate,   bismuth, 

944 
Oxymel,  350,  1888 

^Erugims,  1888 

of  squill,  352 

scillae,  350,  352 
Oxymellite,  1888 
Oxymels,  301 
Oxymethyl-oxymethylene- 

dihydro-i  soquinoline 

chloride,  1324 
Oxynarcotine,  1316 
Oxysulphate,     ferric,    solu- 
tion, 887 
Oxysulphide,     antimony, 

933 
Oxysulphuret,  calcium,  solu- 
tion, 823 
Ozokerite,  1888 


Package  case,  1574 

folding,  1710 

paper,  1711 
Packer  for  percolator,  287 

Packing  percolators.  L'S? 

Painless  caustic,  1849 
Palacetvrus.   1  s^s 
Palatinoid,  1888 

Pale  catechu,  1298 

rose,  1305 
Palladium,  050 
Palladous  chloride,  1506 

test  solution,  1506 
Palm  oil,  1245 
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Palmae,  1414 
Palmer's  lotion,   1858 
Palmetto  berries,  saw,  1199 
Palmitate,  cetyl,  1466 

myricyl,  1469 
Palmitic  acid,  1236,  1469 

glycyeride,  1236 
Palmitin,  1236,  1240 
Pan  for  moistening  powders, 

285 
Panacea  mercurialis,  1888 
Panaquilon,  1281 
Panax,  1281 

quinquefolium,   1281 
Panchymagogum  minerale, 
1888 

quercitani,  1888 
Pancoast's   cough  mixture, 
1859 

styptic,  1871 
Pancreatic     emulsion,     cod 
liver  oil,   1853 

ferments,   1697 

solution,   1448 
Pancreatin,  1447 

powder,  compound,  1708 

solution,  1448 
Pancreatinum,  1447,  1483 
Pancro-bilin,  1888 
Pankreon,  1697 
Pan-peptic   preparations, 

1888 
Pansy,  1281 
Papaver  somniferum,  1245, 

1312,  1386 
Papaveracese,  1414,  1432 
Papaverine,   1315,   1386 
Papaveris     fructus,     1386, 

1432 
Papaw,  1389 
Papaya,  1389 
Paper,  barometer,  898 

cantharides,  1863 

niters,  229 

litmus,  1537 
blue,  1537 

mustard,  1827 

package,  1711 

parchment,  981 

phenolphthalein,  1538 

potassium  nitrate,  1833 

pulp  for  clarifying,  246 

scale  thermometer,  127 

turmeric,  1539 
Papers,  301,  647,1799,  1833 
Papine,  1888 
Papoid,  1888 
Papoose  root,  1269 
Para-acetanisidine,  1086 
Para-amidophcnetol,   1005 
Para-aminobenzoyl-diethyl- 

amino-ethanol     monohy- 

drochlorido,  1013 
Paracoto,  1207,  1430 

fluidextract,  583 

tincture,   506 
Paracresol,  995,  997 
Paradiaminodiphenyl,  1495 
Paradimet  hylaminoaz     en- 

zene-o  r  t  h  o  c  ar  box vlic 

acid,  1538 
Paradimethylaminobenzal- 

dehyde,  1506 

123 


Paraffin,  985,  1254 
dressing,  1863 
liquid,  1252 
ointment,  1805 
Paraffinum,  969,  1254 

molle,  1888 
Paraform,  1077 
Paraformaldehyde,  1077 
Paraformaldehydum,     969, 

1077 
Paraglobulin,  1480 
Paraguay  tea,  1305 
Parahydroxy    phenylctha- 

mine,  1345 
Paraldehyde,  1075 

elixir,  1853 
Paraldehydum,  969,    1075 
Paramenispermine,    1380 
Para-methoxyacetanilid, 

1013 
Paraoxymethylacetanilid, 

'1086 
Parapectin,  1097 
Paraphenolsulphonate,  bar- 
ium, 762 
Paraphenolsulphonic     acid, 

762,  767 
Para  rhatany,  1302 
Parasaccharose,  1038 
Parathyroid    gland    (desic- 
cated), 1480 
Para-  toluene  -  sodium-sul- 

phochloramide,  1010 
Parchment  paper,  266,  981 
Paregorij,  487 

chloroform,      Dr.    Harts- 
horn's, 1853 
Pareira,  1387,  1430 
brava,  1387 
fluidextract,  583 
Paricine,  1326 
Parigenin,  1279 
Parilla,  yellow,  1389 
Parillin,  1279 
Paris  violet  6B,  1504 
Paroleine,  1888 
Parrish's  camphor  mixture, 
364 
compound  cerate  of  lead, 
1849 
Parsley  fruit,  1136 
oleoresin,  600 
oil,  1159 
root,  1137 

fluidextract,  583 
seed,  1136 
Parsnip,  cow,  1138 
Parthenine,  1391 
Parthcnium,  1210 

hysterophorus,  1391 
Parts  of  a  prescription,  1592 
Parvoline,  MM 

Pascal's   law,  277 
Pasque  flower,  1207 
Pamflora,  1387,  1432 

iiicarnata,   l.'is? 
Passifloraeea-,  1132 
Passion  flower,  13.N7 
tincture,  507 

vine,  1387 
Passive  immunity,  1453 
Passul®,  1888 

minores,  1888 


Pasta  betanaphtholis,  1820 
cerata,  1888 
dextrinata,  1821 
naphtholis,  Lassar,  1820 
rcsorcina,  Lassar,   1821 
resorcinolis  fortis,  1821 

mitis,  1821 
zinci,  1821 
Lassar's,  1821 
mollis,  1822 

Unna,  1822 
sulphurata,  1822 
Unna,  1822 
Pasta}  dermatolopicae,  1820 
Paste,  betanaphthol,  1820 
bismuth,  1863 
(  anquoin's,  1863 
Coster's,  1863 
dextrin,  1656 
dextrinated,  1821 
flour,  1656 
hand,  1863 
iodoform,  1863 
London,  769 

naphthol,   Lassar's,    1820 
pencils,  1795 
resorcinol,  mild,  1 82 1 
mild,  Lassar's,  1821 
strong,  1821 
stronger,  Lassar's,  1821 
Ward's,  1850 
zinc,  1821 

chloride,  1863 
Lassar's,  1821 
soft,  1822 

Unna's,  1822 
sulphurated,  1822 
Unna's,  1822 
Pastes,  301,   647 

dermatologic.    1820 
Pasteurizing  milk,  1844 
Pasting  labels,  1655 
Patchouly  oil,  1159 
Patch's  tubular  boiler,  143 
Pattern     for     Hippocrates' 

sleeve,  226 
Paullinia  cupana,  1370 

sorbilis,  1391 
Pavcsi's  glycerole  of  chloral 
and  camphor,  1856 
hemostatic,  1856 
collodion,  1850 
Pavy'a  solution,  1559 
Paytamine,  1326 
Paytine,  1326 
Pea,  1022 
Peach,  1101 

oil,  1245 
Peacock's  bromides,  18S8 
Pear,  lldl 

Pear-shaped  separator,  250 

Pearl  OOating,   17t'  1 

white,   lsss 
Pearlash,  722 

Pearls  and  capsules,  gelatin, 
1775 

or  globules,  1780 
Pearson's  solution  of  sodium 

arsenate,  943 
Pebble  mills.  i«.»5 

Peetase,   1097 
Pectin,  1097 
Pcctinose,  1037 
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Pectisation,  221 
Pectoral  drops,  507 
lozenges,  1858 
powder,  1867 
species,  459 
syrup,  Jackson's,  344 
tincture,  507 
Pectose,  1097 
Pedaliacete,  1414 
Peel,  bitter  orange,  1114 
lemon,  1116 
orange,  sweet,  1115 
Peganum  harmala,  1389 
Pelargonate,   ethyl,    1085 
Pelargonic  esters,  1092 
Pelletierinse     tannas,     969, 

1366 
Pelletierine,  1365,  1888 

tannate,  1366 
Pelletorin,  1198 
Pellicle,  726 
Pellitory  root,  1197 

tincture,  489 
Pelosine,  1387,  1391 
Penase,   1697 
Pencil,  salicylic  acid,  1795 
Pencils,  301,  647 

copper  sulphate,   cauter- 
izing, 1864 
croton  oil,  1863 
iodoform,  1864 
paste,  1795 
Unna,  1795 
Penicillium  glaucum,  1049 
Penny,  English  silver,  41 
Pennyroyal,  1128 

oil,  1158 
Pensioner,  Chelsea,  1851 
Pentabioses,  1038 
Pental,  1083,  1888 
Pentane,  1086 
Pentasulphide,     antimony, 

933 
Pentene,  1083 
Pentose  reactions,  1559 
Pentoses,  1037 
Pentoxide,  antimony,  932 

phosphorous,  697 
Pepo,  1240,  1402 
Pepper,   1177 
black,  1177 

confection,  1850 
cayenne,  1179 
oleoresin,  601 
Pepperette,  1888 
Peppermint,  1119 
essence,  390 
oil,  1120 
spirit,  390 
troches,    1 730 
water,  310 
Pepper's  solution  of  phos- 
phates, 1870 
Pepsalia,  1888 
Pepsin,  1444 

and  lime  juice,  1447 
elixir,   416 

with    bismuth,   417 
and   strychnine,   417 
iron,  417 

rennin,      compound, 
418 
essence,  418,  1476 


Pepsin,  glycerite,  378 
granular,  1444 
and  iron  elixir,  417 
purified,  1444 
saccharated,  1445 
scale,  1444 
solution,   1446 
antiseptic,  1446 
aromatic,   1446 
spongy, 1444 
wine,   518 
Pepsinum,  1444,  1483 
saccharatum,  1445 
Peptids,   1438 
Peptonate  of  iron  and  man- 
ganese solution,  888 
solution,  887 
Peptone,  1506 

beef,  1506 
Peptones,  1438, 1480 
Peptonizing  powder,  1708 
Perborate,  sodium,  761 
Percentage,      alcoholic,     of 

fluidextracts,  528 
Percentages,  102 
Perchl orate  potassium,  714 
Perchlorates,  679 
Perchloric  acid,  679 
Perchloride,  iron,  866 
solution,  867 
of  mercury,  918,  919 
Percolate,  281 

control  of  flow,  289 
rate  of  flow,  290 
Percolating  weight,  288 
Percolation,   269,  280 
closet  (Shinn),  297 
continuous,  525 
in  making  syrups,  318 
fractional,  284,  298,  523 
moistening  drugs  for,  285 
on  the  large  scale,  294 
process,  283 
questions,  299 
receiving  bottles,  297 
through    cotton    impreg- 
nated   with    the    sub- 
stance, 303 
vacuum,  526 
with  hot  extraction,  296 
Percolator,  281 
conical,  282 
covers,  288 
cylindrical,  282 
double  tube,  293 
Dursse's,   290 
for  hot  extraction,  296 
for  syrup,  319 
Hardesty,  syrup,  319 

vanilla,  294 
Hensil,  syrup,  319 
official,  282 
packer,  287 
packing,  286 
pressure,   295 
shapes,  284 
Squibb,  290 
stand,  296 
stoppered,  290 
supports,  296 
suspended,  293 
syrup,  819 
vanilla,  294 


Percolator,  weight,  288 

well-tube,  290 
Percolators,  282 

special,   290 
Perfumed  spirit,  392 
Perfumery,     synthetic, 

1114 
Perhydrol,  655 
Periodic  acid,  680 
Perloids,  1888 
Permanganate,    potassium, 
732,  737,  860 
test  solution,  1509 
volumetric    solution, 
tenth-normal,  1527 
Pernambuco     jaborandi, 

1354 
Peroxide,  lead,  1502 

solution,  653 

zinc,  832 
Peroxides,  1697 
Perpetual  pills,  1888 
Persea  caryophyllata,  1158 
Per  se,  distillation,  1113 
Persian  balsam,  1879 
Persica  vulgaris,  1245 
Persimmon,  1305 
Persio,  1026,  1432,  1888 
Persite,  1038 
Persitol,   1038 
Persulphate,  iron,  solution, 

878 
Persulphuric  acid,  692 

anhydride,  691 
Pertussis  bacterin,  1461 
Peru  balsam,  1222 
Peruvian  bark,  red,  1325 
yellow,  1324 

rhatany,   1302 
Ptse-acide,  83 

-esprit,  83 

-Sirop,  83 
Pestle    for   triturating, 
202 

hard  rubber  handle,  203 

loaded  for  triturating, 
203 

pill,  1740 
Petalite,  776 
Petrolatum,  969,1253 

album,  969,  1253 

emulsion,  360 

liquid,  heavy,  1252 
light,  1252 

liquidum,  969,  1252 

ointment,   1253 

saponatum  liquidum,  441 

spissum,  441 

white,  1253 
Petroleum  benzin,  121,  213, 
1495 
purified,  1254 

ether,    1254 

jelly,  1253 
white,  1253 
Petrolina,  1253 
Petroselinj     radix,     1137, 

1436 
Petroselinum,  1136,  1422 

sativum,       1136,       1137, 
L169 
Petrox,  betanaphthol,  441 
cade,  442 
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Petrox,  camphorated  chloro- 
form, 442 
creosote,  442 
eucalyptol,  442 
guaiacol,  442 
iodine,   443 

diluted,  443 
iodoform,  443 
liquid,  441 
menthol,  444 
mercury,  443 
methyl  salicylate,  444 
phenol,  444 

camphorated,  444 
solid,  441 
sulphurated,  444 

compound,  445 
tar,  444 

Venice  turpentine,  445 
Petroxolin,    betanaphthol, 

441 
cade,  442 
camphorated  chloroform, 

442 
creosote,  442 
eucalyptol,  442 
guaiacol,  442 
iodine,  443 

diluted,  443 
iodoform,  443 
liquid,  441 
menthol,  444 
mercury,  443 
methyl  salicylate,  444 
phenol,  444 

camphorated,  444 
solid,  441 
sulphurated,  444 

compound,  445 
tnr,  444 

Venice  turpentine,  445 
Petroxolina,  439 
Petroxolins,  301,  439,  440 
Petroxolinum     bctanaph- 

tholis,  440,  441 
cadinum,  440,  442 
chloroformi       camphora- 

tum,  440,  442 
areoeoti,  4 lo,  442 
eucalyptolis,  440,  442 
guaiacolis,  440,  442 
nydrargyri,  440,  443 
iodi,  440,  443 

dilutum,  440,  443 
iodofonni,  440,  443 
liquidum,  440,  441 
mentholis,  440,  444 
methylis  sab'cylatis,  440, 

444 
phenolis,  440,  444 

camphoratum,     440, 
444 
picis,  440,  444 
spissum,  440,  441 
sulphuratum,  440,  444 

compositum,     440, 
445 
terebinthinie  laricis,  440, 

445 
Peumus  boldus,  1390 
Phseoretin,  1283 
Pharmaceutical       drying 
closet,  185 


Pharmaceutical   furnace, 
117, 118 

range,  118 

still,    173 

stills,  171 

testing,  1484 

and     tests,    questions, 
1489 
Pharmacocatagraphologia, 

1603 
Pharmacognosy,  25 
Pharmacology,  26 
Pharmacopoeia,    prepara- 
tions, 37 

U.    S.,  Spanish    Edition, 
27 
Pharmacopoeia!     illustra- 
tions, 36 

revision,  28 
Pharmacopoeias,  26 

of  the  world,  26 
Pharmacy,  25 

magistral,    1565 

practical,  25,  26 

theoretical,  25 
Phaseolus  vulgaris,  1022 
Phaseomannite,  1038 
Pheasant's  eye,  1267 
Phellandrium,  1138 

oil,  1159 
Phenacetein,  1014 
Phenacetln,  1005 
Phenaeetin-urothane,  1016 
Phenacetine,  1888 
Phenacetolin,  1014 
Phenaiiin,  1014 
Phenanthrene,  995 

group,  1312 
Phenat.-s,  lsss 
Phenazone,  1007,  1888 
Phenetidin,  1888 

acetosalicylate,  1014 

amygdalate,  1009 
Phenetol,  lsss 
Phenic  acid,  1877,  1888 
Phenocoll,  lsss 

hydrochloride,  1014, 
'  1086,  1697 
Phenofax,   1888 
Phenol,    969,    985,  995, 
998 

coefficient,  997,  1000 

esters,  1108 

ethers,   1105 

glyecrite,  376 

lodatum,  1001 

iodised,  1001 

liquefactum,  969,  1000 

liquefied,  1000 

ointment,   1810 

petrox,    444 

camphorated,   444 

petroxolin,  444 
camphorated,  444 

suppositories,   1786 
Phenolate,  sodium,  740 
Phenolated  camphor,  1849 

oil.  447 

solution  of  iodine,  689 

water,  31 1 
Phenoldisulphonic  acid,  test 

solution,  1507 
Phenolin,  1888 


Phenolphthalein,  1001, 
1560, 

paper    1 

test  solution,  1538 

troches,  1730 
Phenolphthaleinum,       969, 

1001 
Phenols,  1105,  1108 
Phenolsulphonate,  1888 

calcium,  808 

magnesium,  799 

sodium,  762 

zinc,  837 
Phenolsulphonephthalein, 

1014 
Phenolsulphonic  acid,   762, 

1014 
Phenopyrin,  1888 
Phenosal,  1014 
Phenosalyl,  1014,  1888 
Phenosuccin,  1014 
Phenyl,  1888 
Phenylamine,  995,  1492 
Phenylbenzamide,   1010 
Phenylcinchoninic     acid, 

1339 
Phenylcoumarin,  1207 
Phenyldihydrochinazolin 

hydrochlorate,  1013 
Phenyldimcthyl-pyrazolon, 

1007,   1888 
Phenylethyl-isothiocyanate, 

1105,  1110 
Phenylformamide,   1011 
Phenyl-glycolic  acid,  1350 
PhenylKlycolyn-methyl- 

vinyl-diacetonalkamine 

hydrochloride,  1011 
Phenyl  hvdrazine,      1014, 
1507 

dihydrochloride,  1507, 
1559 

hydrochloride,       1507, 
1559 
Phenylhvdrazin-levulinic 

acid,  1009 
Phenylic  acid,  1888 
Phenylis    salicylas,    970, 

1005 
Phenylone,  1888 
Phenyl-propyl     cinnamate, 

1224 
Phenyl-quinoline-carboxy- 

lic  acid,  1339 
Phenyl  salicylate,  1005 
Phenylaalioylic     acid, 

1014 
Phiiivl-urethane,  1011, 

1085 
Phesin,  I'M  \ 
Phillyria  latifolia,  1260 
Phillynn,  1260 
Philosophy,  natural,  25 
Phlorizin.  1360 
Phloroirlurin,  1014 
Phloroglucinol,     1507, 
1 559 

•  solution,  1507 
Phlorogluool,  mi  t 
Phlorol,  985,  991,  995 
Phosphate,     aluminum. 
843 

ammonium,  795 
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Phosphate,  bismuth,  944 
bone,  763 

calcium,     precipitated, 
821 
with  cod  liver  oil  emul- 
sion, 358 
codeine,  1320 
ferric,  873 
elixir,  410 

and  gentian  elixir,  413 
soluble,  873 
white,  862 
lithium,  776 
silver,  909 
sodium,  763 

and  ammonium,  740 
compound    solution, 

771 
effervescent,  765 
exsiccated,  765 
test  solution,  1513 
Phosphates,    acid   solution, 
820 
of      iron,      quinine      and 
strychnine, 
elixir,  499 
glycerite,  374 
syrup,  341 
solution,  compound,  820 

Pepper's,   1870 
syrup,  compound,  345 
with      quinine     and 
strychnine,   345 
tests,  698 
Phosphatic  emulsion,    1854 
Phosphide,  hydrogen,  758 

zinc,  832 
Phosphin,  1888 
Phosphoproteins,   1438 
Phosphorated  oil,  447 

rosin,  692 
Phosphoretted  resin,  692 
Phosphoric  acid,  656,  671 
diluted,  673 
tests,  698 
oxide,  697 
Phosphorous  acid,  692, 
697 
oxide,  697 
trioxide,  697 
Phosphorus,  650,  691,  696, 
970 
elixir,  418 

with  mix  vomica,  419 
pills,  1748 
questions,  700 
red,  801,  897 
solution,  699 
spirit,  385,  692 
Phospho-tungstate,  sodium, 

test  solution,   1513 
Phosphotungstic  acid,  1507, 

1667 
Phospho-wolframate,   sodi- 
um,  L613 
Phofoxylin,  1888 
Phthahc  arid,  km  t,  1225 
Phthisis     pills,     Niemeyer, 

1755 
Phyllis  amara,    1888 
Ph.vnin,  1  1M 

Physoter  macrocephalus, 
1465,  1480,  1481 


Physical  incompatibility  in 
liquids,  1686 
solids,  1693 
Physick's  bitter  tincture  of 

iron,  1875 
Physics,   25 

Physiological  salt  solution, 
754 
solution  of  sodium  chlo- 
ride, 754 
Physostigma,  1346,  1408 
extract,  631 
tincture,  488 
venenosum,   1346 
Phvsostigminae  salicylas, 

970,  1346 
Physostigmine,  1346,  1888 

salicylate,  970,  1346 
Phytolacca,  1277,  1432 
decandra,      1210,      1232, 

1277 
fluidextract,   584 
Phytolaccaceae,  1432 
Phytolacca?  fructus,  1210 
Phytolaccic  acid,   1277 
Phytolaccin,  1232 
Phytolaccine,  1277 
Phytoline,  1888 
P.  I.,  27 
Picenc,  995 
Pichi,  1888 
Picoline,  995 
Picrasma  excelsa,  1261 
Picrasmin,  1261 
Picric  acid,  1002 

test  solution,   1507, 
1515 
Picrol,  1888 
Picropodophyllin,  1287 
Picropyrin,  1888 
Picrorhiza  tincture,  468 
Picrosclerotin,  1345 
Picro  toxin,    1281 
Picrotoxinum,  1281 
Piffard's    mistura    pini  syl- 

vestris,   1860 
Pile  ointment,  1862 
Pill  bearing  spruce,  1228 
blue,  915,   1735 
cutter,   1741 
finisher,  1741,  1742 
machine,   1741 
pestle,   1740 
spatula,  1740 
tile,   1740 
Pills,  301,  647,  1700,  1736 
aloes,  1746 

and  asafetida,  1749 
and  iron,   1750 
mercury      and     scam- 
mony,  compound, 
1751 
podophyllum,    1751 
and  myrrh,   1750 
and    podophyllum, 
compound.  1750 
aloin,  and    podophyllum, 
1864 
compound,    1751 
Btrychnine    and     liella- 
donna,    1751 
oompound,  1752 
Anderson's  Scots,  1864 


Pills,  antidyspeptic,  1752 
anti-gout,  1864 
antimony,     compound, 

1752 
antiperiodic,    1 752 

without  aloes,  1753 
aperient,  1864 
Blaud's,  1747 
boisragon,   1864 
cathartic  compound,  1747 

vegetable,  1753 
chalybeate,    1 747 
chinoidine,   1 864 
chocolate  coated,  1756 
coating,  1756 
Cobb's,  1864 
cochia,  1753 

colocynth    and    hyoscya- 
mus,  1753 

podophyllum,   1753 

compound,   1753 
compressed,  1765 
copaiba  compound,  1864 
croton  oil,  1864 
Cutter's,    1864 
diarrhoea,    1864 
digitalis,  squill  and  mer- 
cury,   1754 
dinner,   1 749 

Chapman's,  1749 

Cole's,   1749 

Fothergill's,  1864 

Hall's,  1749 

Lady    Webster's, 
1750 
dispensing,  1743 
dropsy,  Niemeyer 's,  1754 
emmenagogue,  1864 
enteric,  100."),  1763 
eternal,  1888 
excipient,    general,    1739 
ferrous  carbonate,  1747 

iodide,  1747 
ferruginous,    1 747 
friable,  1743 
galbanum,  compound, 

1864 
glonoin,    1755 
gout,  1864 
Grissolle's,   1865 
Guy's,  1754 
Hooper's,  1865 
iron,   1865 

compound,  1865 

quinine,  aloes  and  mix 
vomica,    1754 
strychnine  and  arse- 
nic, mild,  1754 
stronger,  1754 
Janeway's,  1 750 
Knight's,    1856 
lapactic,  L888 
laxative,  compound,  1755 

post  partum,   1755 
lead  acetate,  1864 
liver,  1865 

Marshall's,    1865 

mereuroua    iodide,    com- 
pound,  1865 

metallic,   1754 
bitter,   1754 

neuralgia,    1865 

nickel  bromide,  1865 
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Pills,  nitroglycerin,  1755 
No.  3,  anticanker,  1865 
opium     and     camphor, 
1 756 
digitalis    and    quinine, 

1755 
and  lead,  1756 
perpetual,  1888 
phosphorus,  1748 
phthisis,   Niemeyer, 

1755 
Plummer's,  1752 
post    partum,    Barker's, 

1755 
pulverous,  1743 
quadruplex,  1754 
rheumatic,   1865 
rhubarb,  1756 

compound,  1748 
sedative,   1865 
silver  nitrate,   1865 
soap,  compound,   1865 
squill,  compound,  1865 
tonic,   1866 
Aitken,  1754 
laxative,  1866 
triplex,  1751 

Francis',   1751 
Warburg's,  1752 
without  aloes,  1753 
Pilocarpine    hydrochlori- 
dum,  970,  1355 
nitras,  970,  1356,  1847 
Pilocarpine,  1355 
chloride,  970.  1355 
hydrochloride,  970,   1355 
nitrate,  970,  1356,  1847 
Pilocarpus,  1354,  1420 
fluidextract,  554 
jaborandi,  1354 
microphyllus,   1354 
pennatifolius,   1157 
Pilula  cambogiae  composita, 
1745 
galbani  composita,  1745 
ipecacuanha?   cum    scilla, 
1745 
urginea,   1745 
quininae  sulphatis,  1746 
saponis  composita,   1746, 

1865 
scammonii    composita, 

1746 
scillae  composita,  1746 
triplex,  1751 
urgines    composita, 
1746 
Pilula;,  173G 

ad  prandium,   1749 
Chapman's,   1744 
Cole's,   1744 
Hall's,   1744 
aloes,  1744,   1746 
et     asaicetids,     1744. 

1749 
et  ferri,  1744,  1750 
et  mastiches,  1 744, 1 750 
et  myrrhae,  1744,  1750 
et  podophylli  composi- 
te, 1744,  1750 
hydrurnyri     et     scam- 
monii compositae, 
1744,  1751 


Pilulae  aloes,  hydrargyri  et 
podophylli,  1744,   1751 
aloini    compositae,    1744, 
1751 
strychnin®     et     bella- 
donnas,    17  4  4, 
1751 
compositae,     1744, 
1752 
antidyspeptics,     1744, 

1752 
antimonii    composita?, 

1744,  1752 
antiperiodicae,  1744,  1752 

sine  aloe,  1745,  1753 
asafcetidre,  1744,  1746 
cathartics     compositae, 

1744,  1747 
vegetabiles,  1745,  1753 

cocciae,  1753 
colocynthidis  compositae, 

1745,  1753 

et  hyoscyam  i ,  1 745 , 1 753 
et     podophylli,      1745, 
1753 
digitalis,  scillae  et  hydrar- 
gyri, 1745,  1754 
ferri  carbonatis,  1744, 1 747 
compositae,  1865 
et  quininae  compositae, 

1754 
iodidi,  1744,  1747 
quininae,  aloes  et  nucis 
vomicae,    1745, 
1754 
scrychninae  et  arseni 
fortiores,  1745, 
1754 
mites,  1745,  1754 
galbani  compositae,   1864 
glonoini,   1755 
glycerylis    nitratis,  1745, 

1755 
laxativse  compositae, 
174."),  1755 
post    partum,    1745, 
1755 
metallorum,  1754 

amara,  1754 
opii,  1745 

digitalis     et     quiniinc, 

17C,  1755 
et     camphorae,     1745, 

1756 
et  plumbi,   1745,    1756 
phosphori,  1744,  1748 
podophylli,    belladonnas 

et  capsici,  1745 
quadruplices,  1754 
rhei,  1745,  1756 

composts,   17(1,  1748 
scillae  composts,  1865 
triplioes,  1751 
1'ilular  consistence,  608 

extract    of    belladonna 

leaves,  619 

Btramomum,  633 

extracts.   608,   609,   017 

I'imeiita.   11  11,  1430 
arns,  1143 
ollicinalis,   111  1 

oil,  1144 
Pimpernel  root,  1 192 


Pimpinella,  1192,  1436 

anisum,  1133,  1134 

magna,  1192 

saxifraga,  1192 

tincture,  508 
Pinaceae,  1414,  1432 
Pinchcock     (Remington's). 

170 
Pinchcocks,  170 
Pine  bark,  white,  1230 

needles,  dwarf,  oil,  1218 

oil,  dwarf,  1218 

tar,  989 
Pineal    gland    (desiccated), 

1481 
Pineapple,  1101 
Pinene,    1117,    1124,    1125, 

1148,  1151, lls7 
Pinguedo,  1888 
Pinguoleum,  1888 
Pinipicrin,  1193,  1260 
Finite,  1038 
Pink  powders,  1888 

saucer,  1888 
Pinkroot,  1377 

fluidextract,  560 
Pinus  alba,  1230,  14.32 

canadensis,  Kennedy's, 

ISSN 

montana,  1218 

palustris,  989,  1215,  1217, 
1218 

pumilio,  1157,  1158,  1218 

sabiniana,  1104 

Strobus,  1230 
Pipe  gamboge,  1284 
Piper,  1177,  1416 

angustifolium,  1159,  1191 

Cubeba,  1178,  1179 

methysticum,  1193,  1229 

nigrum,  1177 
Piperaceae,  1416,  1432 
Piperazidin,  Isss 
Piperazin,  1888 
Piperarine,  1088,  1697 

quinate.  Hi'. is 
Piperic  acid,  1 177 
Piperidine,  1177 
Piperine,  1177 
Pjperonal,  1105,  1107,  1109 
Piperonylio  acid,  1207 
Pipette,   graduated,    1  |s7 

minim,  7~> 

specific  gravity,  90 
Pipettes,    transfer,    1516 
Pip-menthol,  1888 

Pipsaeewa,  1300 

syrup,    1873 
Firo-crosin,  1273 
Pisces  class,    1481 

products,  1  I  tit; 
Piscidu  erytbrina,  I2si 
Piseelsum  indicum,  1888 

Pistacia  lenti-  US,    1-'-".' 
Piaum  sativum,  in:':' 
Pitch-blend. 
Burgundy,  1231 

ciil.  1  l.">7 

Canada,  1231 

plaster.   IS66 
plaster.   1834 

hemlock,  1866 

with  oantharidea,  1824 
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Pith,  sassafras,  1033 
Pituitary  body,  desiccated, 
1451 
solution,  1451 
Piturine,  1391 
Pix  burgundica,  1231 

canadensis,  1231 

carbonis,  995 

liquida,  989,  1416 

lithanthracis,  977,  995 
Plague  bacterin,  1461 

bubonic,    vaccine,    Haff- 
kine's,  1461 
Plain  agar-agar,  1563 

blowpipe,  136 

bouillon,  1563 

filter,  230,  231 

funnel,  234 

gelatin,  1563 

percolator,  284 

receiver,  165 

retort,  161 
Plaited  filter,  231 

parallel  folds,  232 
Plan  of  store,  1567 
Plantain,  water,  1193 

oil,   1193 
Plasma,   1889 
Plasment,  1889 
Plaster,    adhesive,    1824, 
1825 

ammoniac,   1866 
and  mercury,   1824 

antimonial,    1866 

arnica,  1824 

asafetida,  1866 

back,   1829 

belladonna,  1825 

breast,  1829,  1866 

brown,     camphorated, 
1827 

Burgundy  pitch,  1824 

Canada  pitch,  1866 

cantharides,  1826 

cantharidin,  1824 

capsicum,  1825 

chest,  1829 

diachylon,  1826,  1889 

galbanum,    1866 

hemlock  pitch,  1866 

iron,  1830 

isinglass,  1824 

lead,  1826 
iodide,    1825 

Logan's,  1866 

menthol,  1824 

mercurial,   1824,  1866 

mother,    camphorated, 
1827 

mustard,  1827 

Nuremberg,  1889 

opium,  1824 

of  Paris.  808 

perforating    machine, 

1831 

pitch.   1824 

with  runt haridcs,   1824 
rosin,  1825 

adhesive,   1825 

robber,  1826 

adhesive,    1826 

■boulder,  1829 
aide,  1829 


Plaster,  soap,  1828 

spreading    apparatus, 
1830 

strengthening,  1824 

warming,  1724 
Plasters,    301,    647,    1799, 
1823 

ear,  1829 

spreading,  1828 
Plates  and  crushers,  200 
Platinic  chloride,   1507 

test  solution,  956,  1507 
Platinized  asbestos,  669 
Platinocyanide,  potassium, 

714 
Platinum,  650,  956 

crucibles,  137,  138 

questions,  958 

salts,  tests,  956 
Plattner's  blowpipe,  136 
Piatt's  chlorides,   1889 
Pleurisy  root,  1202 
Plum,   1101 
Plumbago,  1889 
Plumbi  acetas,  900,  901 ,  970 

bromidum,  900 

carbonas,  900,  903,  977 

chloridum,  900 

chloris,  900 

chromas,  901 

dioxidum,  901 

hydroxidum,  901 

iodidum,  900,  905,  977 

nitras,  901 

oxidum,  900,  903,  970 
rubrum,  900,  906,  977 

saccharas,  901 

sulphas,  901 

tannas,  901 
Plumbum  album,  1889 

scytodepsicum,   1889 
Plummer's  pills,   1752 
Plutonium,   1889 
Pneumatic  process,  volatile 

oils,    1114 
Pneumin,   1014,   1086 
Pneumococcus    bacterin, 

1461 
Podophyllin,  644 
Podophyllinic  acid,  1287 
Podophyllotoxin,   1287 
Podophyllum,  1286,  1400 

and  alum  pills,  1864 

extract,  641 

fluidextract,  554 

Indian,  tincture,  468 

peltatum,  1286 

resin,  644 

tincture,  468 
Pogostemon     patchouly, 

1159 
Poison  bottle,   1669 

closet,  Holbo's,  1576 

hemlock,    1382 

ivy,  1281 

substances,    labelling, 
1655 

tablet!  of  corrosive  mer- 
curic chloride,  1774 
Poisons,  1688 
Poivrette,  1880 

Poke  berries,   1210 
root,  1277 


Polianthes  tuberosa,  1159 
Pollenin,  980 
Polygala  senega,  1279 
Polygalactia?,  1416 
Polygalic  acid,  1280 
Polyganum  bistorta,  1305 
Polygonaceae,   1432 
Polymorphous  crystals,  255 
Polypodiacese,  1416 
Polyporacese,  1432 
Polyporus  officinalis,  1226 
Polysaccharides,   1038 

crystallizable,    1038 

uncrystallizable,  1038 
Polysolve,  1889 
Polysulphide,     ammonium, 

test  solution,  1492 
Polyterpenes,  1104 
Polyvalent  vaccines,  1461 
Poma  aurantii,  1889 
Pomegranate,  1365 

bark,  1365 

fluidextract,  548 
Pommade,  1889 
Pompholix,  1889 
Pond's  extract,  1889 
Pongamia  glabra,  1245 
Poplar  buds,   balsam,  1192 
Poppy  capsules,  1386 

horn,  1389 

red,  syrup,  325 

seed  oil,  1245 

syrup,  345 
Populi  gemmae,  1192,  1434 
Populin,  1232,  1260 
Populus  balsamifera,  1192 

nigra,  1192 

tremuloides,  1232 
Porcelain  clay,  709 

crucibles,  137 

evaporating  dish,  152 

funnels,   234 

jar,  1814 

mortar  and  pestle,  204 

stirrer,  153 
Porphyrization,  208 
Porpoise  oil,  1481 
Portuguese  Pharmacopoeia, 

26 
Post  binders,  1650 

partum     laxative     pills, 
1755 
pills,   Barker's,    1755 
Potash,  712 

caustic,  715 

chlorate,  723 

for  gargling,  1889 
Potassa  by  alcohol,  715 

barytes,  715 

chlorinated,    solution, 
683 

cum  calce,  713,  733 

solution,  716 

sulphurata,  712,  714.  970 

wit li  lime,  733 
Potassii    acetas,    713,    717, 
970 

et  ammonii  tartr;is,  713 

antimonias,  713 

bjcarbonas,  712,  718,  970 

bieulphas,  713 

bisulphis,  713 

bitartras,  713,  719,  970 


INDEX 


1959 


Potassii  borotartras,  713 
bromidi,  712 

effervescens,  733 
bromidum,  720,  721,  970 
carbonas,  712,  722,  970 
chloras,  712,  723,  970 
ehloridum,  713,  733,  977 
chromas,  713 
citras,  713,  724,  970 

effervescens,  713,  725, 
970,  1709 
cyanidum,  713 
dichromas,  713,  891,  893 
ferricyanidum,   713 
ferrocyanidum,  713 
hydroxidum,     713,     715, 

971 
hypophosphis,    713,   728, 
_  *971 
iodas,  713 

iodidum,  713,  729,  971 
iodohydrargyras,  713 
nitras,  713,  730,  731,  971 
nitris,  714 
perchloras,  714 
permanganas,    713,    731, 

732,  854,  860,  971 
platinocyanidum,  714 
pyrosulphis,  714 
salicylas,  714 
silicas,  714 
et  sodii  borotartras,  713 

tartras,  713,  726,  970 
sulphas,  713,  734,  977 
sulphiduni,  714 
sulphis,  714 
sulphocarbonas,  714 
eulphocyanas,  714 
tartras,  714 
Potassio-mercuric  iodide, 
713 

test  solution,  1507 
Potassium,  650,  711 
acetate,  717 

and  buchu  elixir,  403 

elixir,  419 

and  juniper  elixir,  419 
and  ammonium  tartrate, 

713 
antimoniate,  713 
arsenate  and  bromide  so- 
lution, 942 
araenite  solution,  939 
bicarbonate,   718 
bichromate,  1508 
binozalate,  98 1 
bisulphate,  713 
bitartrate,  719,  1507 

and    sulphur    troches, 
1732 
borotartrato,  713 
bromate,    1508 
bromide,  720,  721 

and  chloral',  ('(impound 
mixture,  365 

effervescent  salt,  733 
compound,  733 

elixir  419 

with  caffeine,  efferves- 
cent, 733 
and    cadmium    iodide, 

l  195 
carbonate,  722 


Potassium     carbonate    test 
solution,  1508 
chlorate,  703 

troches,  1729 
chloricTeT 717,  733 
ehromate,      713,      1508, 
1889 
test  solution,  1508 
citrate,  724 

effervescent,  725 
mixture,  I860 
solution,  725 
cyanide,  713 
dichromate,  713,  893 
purified,  1508 
test  solution,  1508 
volumetric    solution, 
tenth-normal,  1522 
ethylate,  1086 
ferricyanide,  713,  1508 

test  solution,  1509 
ferrocyanide,    713,    1509, 
1557 
test  solution,  1509 
guaiacol-sulphonate, 

1016 
hydrate,  715 
hydriodate,  1889 
hydroxide,  715 
solution,  716 
test  solution,  1509 
alcoholic,  1509 
special,  1509 
volumetric   solution, 
fiftieth-normal, 
1525 
half-normal,  1524 
alcoholic,  1526 
hundredth-normal , 

1526 
normal,  1523 
tenth-normal, 
1525 
hypophosohitc.  728 
iodate,  713,  729 
iodide,  liniment,  1857 
with  soap,  431 
ointment,  1812 
test  solution,  1509 
iodohydrargyrate,  713 
solution,  927 
syrup,  1872 
manganate,  732 
mercuric  iodide  test  solu- 
tion, 1503 
alkaline,  1503 
nitrate,    714,    730,    731, 
1509 
paper,  1833 
oxalate,  984 
perchlorate,  714 
permanganate,  731,  732, 

SCO 

solution,  315,  1870 
test  solution,  1509 
volumetric   solution, 
tenth-normal,  1527 

platinocyanide,  714 

pyrosulphate,  714 

quadroxalate,  984 

rhodanate,  1889 

salicylate,  714 

salts,  712 


Potaseium  salts,  questions, 
735 
tests,  712 
silicate,  714 

and  sodium  borotartrate, 
713 
tartrate,  726 
sulphate,  712,  734,  1509 

test  solution,  1509 
sulphide,  714 
sulphite,  714 
sulphethylate,  1086 
sulphocarbonate,  714 
sulphocyanate,  714,  1509 
test  solution,  1510 
volumetric  solution, 
tenth-normal,    1528 
tartrate,  714 
thiocyanate,  1509 
and  zinc  cyanide,  832 
Potato,  1022 

starch,  1514 
Potent    Remedies,    Confer- 
ence on  Unification,  27 
Potentilla,  1305 

canadensis,  1305 
Potio  Rivierii,  771 
Potion,  Todd,  1866 
Pot-pourri,  1889 
Potter's  powder,  1867 
Poultice,  charcoal,  1866 

mustard,  1166 
Poultices,  1822 
Pound,  avoirdupois,  43 

troy,  42    43 
Pouring  liquids,  1671 
Powder,     acetanilid,     com- 
pound, 1705 
algaroth,  1889 
aloes  and  canella,  1705 
anise,  compound,  1708 
antimonial,  1705 
antiseptic,  soluble,  1706 
aromatic,  1701 
bavberry,   compound, 

1707 
camphor,  compound,  1866 
canella  and  aloes,  1705 
chalk    and    opium,    aro- 
matic, 1706 
aromatic,  1706 
compound,  1702 
coarse,  207 
composition,  1707 
compound,     effervescing, 

1702 
cough,  1867 
curry,  1867 
digestive,  1889 

compound,  1867 
Dover's,  1704 

camphorated,  1867 
syrup,  344 
tincture,  504 
fine,    207 
fineness.  I'.  S.  1*.  IX,  206 

folder,  1:1 1 
Gallop's,  1866 
nmbir,  compound,  1707 
glycyrrhiaa,     compound, 

1703 
nay,  916 
Gregory's,  1704 
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Powder,  ipecac  and  opium, 
1704 

compound,  1704 
jalap,  compound,  1704 
James',  1705 
kino    and    opium,    com- 
pound, 1707 
laxative,  1867 
licorice,  compound,  1703 
magnesia    and    rhubarb, 

anisated,  1708 
mild  mercurous  chloride 

and  jalap,  1707 
moderately  coarse,  207 

fine,  207 
nerve,  1867 
neutralizing,  1867 
opium    and    chalk,    aro- 
matic, 1706 

and  ipecac,  1704 

and    kino,    compound, 
1707 

pancreatin,  compound, 
1708 
pectoral,  1867 
peptonizing,  1708 
Potter's,  1867 
rhubarb    and    magnesia, 
anisated,  1708 

compound,  1704 
Schuyler's,  1867 
seidlitz,  727,  1 702 
senna,  compound,  1867 
spice,  rubefacient,   1706 
sublimates,  182 
talc,  compound,  1708 
talcum,  708 
very  coarse,  207 
very  fine,  207 
Powdered  extract  of  aconite, 
618 

aloes,  635 

belladonna  leaves,  620 

cascara  sagrada,  622 

cimicifuga,  622 

colchicum  eorm,  623 

colocynth,  624 
compound,  624 

euonymus,  638 

gelatin,  1443 

gelsemium,  625 

hydrastis,  627 

ignatia,  639 

knimcria,  640 

leptandra,  640 

nux  vomica,  629 

opium,  630,  1313 

oxgall,  625 

phyBoetigma,  631 

quassia,  641 

rhubarb,  632 

stramonium,  633 

viburnum  prunifolium, 

extracts,  608,  609,  617 
zinc,  1516 
Powders,  801,  647,  1700 
and     solids,     dispensing, 

1710 
antispasmodic,  1866 

baking,  790 

chalk,  1867 
diarrhoea,  1867 


Powders,  effervescent,  1708 
emulsifying,  1668 
folding,  1712 
seidlitz,  727,  1702 
Practical  pharmacy,  25,  26 
points  in  handling  strong 
acids,  656 
Praseodymium,  650 
Pratensol,  1278 
Pratol,  1278 
Precipitant,  252 
Precipitate,  252 
collecting,  254 
chemical,  252 
heavy  and  light,  253 
production  of,  1675 
red,  925 
strainer,  254 
washing,   254 
white,  917 
Precipitated    calcium    car- 
bonate, 812 
phosphate,  821 
chalk,  812 

ferrous  sulphate,  876 
manganese  dioxide,  855 
sulphur,  694 
zinc  carbonate,  833 
Precipitating  crystals,  260 
jar,  253 
vessels,  253 
Precipitation,  252,  1687 
methods,  252 
questions,  254 
Precipite  blanc,  1889 
Preparation  of  6yrups,  317 
Preparations   of    the    Phar- 
macopoeia, 37 
official,  301 
Prepared  cacao,  1243 
calamine,  841 
chalk,  813 
suet,  1442 
Prescription     balance,     63, 
64,  69 
binding.  1650 
book,  Empire,   1650 
box,  Lawrence's,  1651 
compounding,   1644 
counter,  1574,  1575 

Schwartz,  1574 
department,  1587 
file,  Anderson's,  1652 
Naultv's,  1653 
Nesbitt's,  1651 
filing,  1650 
heading,  1592 
numbering,  1645 
parts,  1592 
preserving,  1650 
reading,  1643 
scale,  pocket,  66 
scales,  box,  67 
sieve,  1712 
strainer,  228 
weights,  72 
Prescriptions,   1592 
autograph,  1603 
facsimile,   1604 
gravimetric,  1641 
incompatibility,  1675 
Latin,  ir,:j9 
metric,  1641 


Prescriptions,  questionable, 
1603 
volumetric,  1641 
Preservation,!  .304 

of  eggs,  707 

of  emulsions,  1668 

extracts,  609 

fluidex  tracts,  527 

infusions,  452 

syrups,  320 
Preserving  cerates  and  oint- 
ments, 1814 

prescriptions,  1650 
Press,  cork,  1672 

Dudgeon's,   277 

enterprise,  273 

George's,  274 

Gigot's,  271 

hydraulic,  270 

hydrostatic,  270 

lever,  275 

roller,  275 

screw,  271 
single,  272 

spiral   twist,   271 

Troemner's,  272 

wedge,  275 
Pressing  corks,  1672 
Pressure  filtration,  242 

percolation,  295 

percolator  (Suits),  295 

steam  without  the  use  of 
a  boiler,  145 
Previous  maceration,  287 
Pricing  prescriptions,   1647 
Prickly  ash  bark,  1198 
berries,   1209 
fluidextract,  564 
northern,  1209 
southern,   1209 
Primrose,   1210 

evening,  1035 
Primula,  1210 

officinalis,  1210 
Primuline,  1889 
Prinos,  1281 

verticillatus,  1281 
Prismatic  crystals,  255 
Privet,  1281 
Problems,  alligation,  101 

and  exercises,  95 

mathematical,   95 
answers,  108 

percentage,  102 

specific  gravity,  95,  102 
volume,  95 

weights  and  measures,  95 
Process,  Castner,  755 

contact,  669 

cryolite,  752 

of  crystallization,  258 

lead  chamber,  668 

Leblanc,  751 

of  percolation,  283 

Solvay's,  746 
Procter's     lozenge     board, 
1725 

still,  171 

syrup   of   manganese  io- 
'  dide,  1872 
Production    of    heavy    anil 
light    precipitates,    253 

of  precipitate,  1675 
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Products  from  animal  sub- 
stances,  1438 
Pronunciation,  59 
Proof  spirit,  1054 
Propene,  985 
Proper  packing,  287 
Prophetin,   1260 
Propionic  acid,  985 
Propionitrile,  1084 
Propionyl-phenetidin, 

1016 
Proponal,  1011 
Proposote,  1014 
Propyl,  995 

Propylamine,  1087,  1207 
Propylene,  995 
Protamins,  1438 
Protargol,  909,  1481,  1698 
Proteans,  1438 
Proteids,  1438 
Protein  silver,  909 

substances,  1438 
Proteinate,  silver,  909 
Proteins,  conjugated,   1438 

derived,  1438 

simple,  1438 
Proteoses,  1438 
Protochloride  iron  solution, 
889 
syrup, 341 

mercury,  920,  921 
Protocol,  International,  27 

Internationale,  27 
Protopine,  1315 
Protosulphate,  iron,  814 
Protoveratridine,  1359 
Protovera  trine,  1359 
Proximate  analysis,  1486 

assays,  1547 
Prune,  1294 
Prunin,  1232 
Prunum,  1294,  1434 
Prunus    Amygdala    dulcis, 
1236 

Amygdalus,  1237,  1259 
amara,  1161 

Armeniaca,  1101 

domestica,  1294 

laurocerasus,  1193 

serotina,  1164 

virginiana,  1164,  1418 
Prussian  blue,  1889 
Prussic  acid,  diluted,   1165 
Pseudobaptisin,  1379 
Pseudoconhydrine,  1382 
Pseudocumol,  985,  995 
P8eudo-isopyrine,  1389 
Pseudojervine,  1359 
Pseudomorphine,  1315 
Pseudopelleticrine,  1365 
Pseudophenanthrene,  995 
Pseudc-punieine,  1366 
Psoralea,  1193 
Psychotrine,  1367 
Pulc:i,  1193 

trifoliata,  1193,  1232 
Ptelein,  1232 
Pterocarpin,   1267 
Pterocarpus   marsupium, 
1298 

santalinus,  1267 
Ptomaines,  1311, 1438, 1481 
Ptyalin,  1481 


Ptychotis  ajowan,  1126 
I'ucciiiia   malvacearum, 

1033 
Pulegol,  1106 
Pulegone,  1105,  1108 
Pulfrich    refractometer, 

1552 
Pulmonaria,  1305 

officinalis,   1035,   1305 
Virginica,  1035 
Pulp,  colocynth,  1290 
Pulsatilla,   1207,   1434 

tincture,  508 
Pulveres,  1700 

effervescentes,  1708 
Pulverization   by  interven- 
tion, 209 
Pulverized  sugar,  1041 
Pulverizing,  192 
Pulverous  pills,  1743 
Pulvis  aerophorus,  1889 
acetanilidi  compositus, 

1700,  1705 
aloes    et    canellae,    1700, 

1705 
amygdalae  compositus, 

1701 
antimonialis,   1700,    1705 
antisepticus,  1700,  1706 

solubilis,  1706 
aromaticus,  1700,  1701 

rubefaciens,  1700,  1706 
buteae  seminum,  1701 
catechu  compositus,  1 701 , 

1707 
cinnamomi     compositus, 

1701 
cretae   aromaticus,    1701, 
1706 
compositus,  1700,  1702 
et    opii     aromaticus, 
1701,  1706 
diatragacanthae,  1889 
digestivus,  1889 
effervescens    compositus, 

1700,  1702 
elaterini   compositus, 

1701 
gambir  compositus,  1701, 

1707 
glyeyrrhizae    compositus, 

1700.  1703 
gummosus,   1889 
hydrargvri  chloridi  mitis 

etjalapae,  1701,  1707 
infantum,  1889 
ipecacuanhas    et    opii, 

1700,  1704 
jacobi,  1889 

jalapae  compositus,  1700, 

1704 
kaladanae    compositus, 

1701 
kino  et  opii  compositus, 

1701.  1707 
morphinte   compositus, 

1701 
myriosB  compositus,  1701, 

1707 
opii  compositus,  1701 

pancrcaticus  compositus, 
1708 


Pulvis     pancreatini      com- 
positus, 1701,  1708 
potassii      hrotnidi      effcr- 
i  wccna.  733 
cum  caffeina,  733 
puerorum,  1889 
purgans,  1 704 
rhci    oompooitaa,     1700, 
170  1 
et    magnesia    anisatus, 
1701.  1 70S 
scammoniaj     compositus, 

1701 
talci    compositus,     1701, 
1708 
salicylicus,  1708 
tragacanthae  compositus, 
1701 
Pumex,  849 
Pumice,  849 

stone,  706,  707 
Pumiline,  1889 
Pump,   Bunsen's,  240 
Chapman's,  241 
Richards',  241 
vacuum,   240,   242 
Pumpkin  seed,  1240 
emulsion,  1854 
oil,  1245 
Pumps,   vacuum,    154 

water,  241 
Punica  granatum,  1365 
Punicaceae,  1416 
Punicine,  1365,  1889 
Pure  ethyl  nitrite,  1064 
extract   of   glycyrrhiza, 

627 
Food  and  Drugs  Act.  l'7 
Purgative  tincture,    1875 
Furgin?:  cassia,   1292 

nut  oil,  1245 
Purified  aloes,  1289 
antidiphtheric     serum, 

1455 
antimony  sulphide,  933 
antitetanic  serum,  1457 
coal  tar,  1009 
and      concentrated      sul- 
phuric   acid   for    tests, 
1515 
cotton,  981 
infusorial  earth,  708 
iodine,  1501 
kieselguhr.  708 
oxalic  acid,  1506 
pepsin,  1444 
petroleum     benain, 

1251 
potassium  dichromate, 

L508 
sawdust,  1510 
siliceous  earth,  70S 
talc,  707 
Purity  rubri 
Purple  of  t. 'assius.  1889 
Furshianin,  1287 

Putrefaction,  1049 

Futrescine.  1  IM 

Putty  powder,  L889 
Puts  pomade.  1889 
Pycnometer,  79,  Bl 

Bquibb'a 
Pyknometer,  81 
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Pyoktanin,  blue,  1889 

yellow,  1889 
Pyorrhea  bacterin,  1462 
Pvracin,  1889 
Pyramidon,    1014,    1086, 

1697 
Pyrantin,  1014 
Pyrazole,  1014 
Pyrazolone,  1889 
Pyrene,  985,  995 
Pyrethrine,  1198 
Pyrethrum,  1197,  1400 

parthenium,  1158,  1210 

tincture,  489 
Pyretin,  1889 
Pyridine,  995,  1015 

group, 1311 

nitrate,  1015 

sulphate,  1015 
Pyrites,  magnetic,  898 
Pyroarsenic  acid,  936 
Pyroborate,  sodium,  748 
Pyroboric  acid,  704 
Pyrocatechin,    985,    995, 

1003,  1299 
Pyrocatechin-mono-ethyl 

ether,  1012 
Pyrodin,  hydracetic,  1009 
Pyrodine,  1889 
Pyrcenus,  1889 
Pyrogallic  acid,  1297 
Pyrogallol,  971,  1297 

disahcylate,  1305 
Pyrogallol-mono-acetate, 
1305 

test  solution,  alkaline, 
1510 

triacetate,  1697 
Pyrogallopyrin,  1889 
Pyroligneous  acid,  985 
Pyrolignine,  1889 
Pyrolusite,  854 
Pyro-oleosus   ammonium 

carbonate,  782 
Pyrophorus,  1889 
Pyrophosphate,  ferric,  890 
elixir,  410 
quinine  and  strychnine, 

elixir,  410 
soluble,  890 

iron  and  sodium,  861 

sodium,  740 
Pyrophosphoric  acid,  697 
Pyrophosphorous  acid,  692 
Pyrosal,  1015 
Pyrosulphate,    potassium, 

714 
Pyroxylic  spirit,  994 
Pyroxylin,  982,  1880 
Pyroxylinum,  971,  982 
Pyroaole,  'SVI 
Pyrozonc,  1889 
Pyrus  communis,  1101 

malus,  1100,  1101 


Quadroxalate,    potassium, 

Quadniplox  pills,  1754 
Quai,  1389 
Quaker  button,  1889 
City  F.  No.  4  mill,  200 


Quaker's  black  drop,  1889 
Qualitative  analysis,  1484 
Quantitative  analysis,  1484 

filter  paper,  1499 
Quartz,  706,  707 

rose,  707 

smoky,  707 
Quassation,  1889 
Quassia,  1261,  1420 

amara,  1261 

extract,  641 

fluidextract,  584 

infusion,  456 

Jamaica,  1261 

Surinam,  1261 

tincture,  489 
Quassin,  1261 
Quebrachine,  1376,  1391 
Quebracho,  1376 

fluidextract,  537 
Queen's  root,  1197 
Queensware  funnels,  234 
Quercit,  1303 
Quercitannic  acid,   1299, 

1303 
Quercite,  1022,  1038 
Quercitose,  1038 
Quercitrin,  1260,  1299 
Quercus,  1022,  1303,  1426 

alba,  1303 

coccinea,  1305 

fluidextract,  585 

infectoria,  1295 

tinctoria,  1260,  1305 
Questionable  prescriptions, 

1603 
Questions   alcoholic   liquids 
by     percolation      or 
maceration,  594 
solutions,  425,  426 

aldehyde,  1087 

alkalies,  their  compounds 
and  potassium  salts, 
735 

alkaloids,  1392 

aluminum,  851 

ammonium,  796 

amylaceous  principles, 
1035 

animal  substances,  1476 

antimony,  954 

aqueous  liquids  by  perco- 
lation   and    macera- 
tion, 459 
preparations,    379 
containing         Bweet, 
viscid,  or  insoluble 
substances,    379, 
380,  381 

arsenic,  954 

balsams,  1232 

barium,  828 

bismuth,  954 

boron,  710 

cadmium,  851 

calcium,  828 

carbon,  710 

cellulose  Kroup,  1017 

cerium,  851 
chromium,  894 
clarifying    and    decolora- 
tion, 248 
cobalt,  928 


Questions,  copper,  928 

crystallization,   263 

desiccation  and  commi- 
nution, 210 

distillation  and  sublima- 
tion,  183 

ethereal  and  oleaginous 
solutions  or  those  for 
external  application, 
448 

expression,  279 

extraction,  270 

extracts  and  resins,  645 

fats,  1255 

filtration,   244 

fixed  oils,  1255 

gold  and  platinum,  958 

granulation,  exsiccation 
and  dialysis,  268 

gum  resins,  1232 

halogens,  687 

heat,  134 

hydrogen,  oxygen,  water 
and  inorganic  acids, 
675 

incompatibility,  1698 

Introductory  Chapter,  39 

iron,  894 

lead,  928 

lithium  salts,  781 

magnesium,   828 

manganese,  894 

mercury,  928 

metrology,  112 

mucilaginous  principles, 
1035 

nickel,  928 

oleoresinous,  oily  and  ace- 
tous liquids,  605 

oleoresins,    1232 

percolation,  299 

pharmaceutical  testing  . 
and  tests,  1489 

phosphorus,  700 

platinum   and   gold,   958 

resins,  1232 

separating  immiscible  li- 
quids and  precipita- 
tion, 254 

silicon,  710 

silver,  928 

soaps,  1255 

sodium  salts,  772 

solid     extemporaneous 
preparations, 
1796 
used    externally, 
1824, 1833 

solution,  221 

sterilization  and  ampuls, 
1S47 

straining,  228 

strontium,  828 

sugars  ami  saccharine 
substances,    1047 

sulphur,  700 

tin,  928 

uranium,  894 

use  of  heat,  146 

vaporisation,  159 

volatile  oils,  1169,  1210 

waters  and  solutions,  316 

zinc,  851 
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Quevenne's  iron,  862,  1889 
Quickinc,  1889 
Quicklime,  808 
Quicksilver,  914 
Quick  water,  1889 
Quillaja,  1280,  1434 
emulsions,  1668 
saponaria,    1280 
tincture,  509 
Quilled  receivers,  165 
Quinamicine,  1326 
Quinamine,   1325 
Quince  seed,  1035 
Quinic  acid,  1325,  1381 
Quinidina,  977,  1325,   1337 
Quinidine.    977,    1325, 
1337 
sulphate,  1391 
syrup,  346 

tasteless,  1337 
Quinina,  971,  1326 
Quininae      hisulphas,      971, 
1328,  1329 
dihydrochloridum,      971, 

1330 
disulphas,  1328 
glycerophosphas,    977, 

1335 
hydrobromidum,     971, 

1331 
hydrochloridum,     971, 

1330 
hypophosphis,  977,  1336 
salicylas,  1332 
sulphas,  971,   1327,  1328 
tannas,  971,  1333 
et  ureae  hydrochloridum, 

971,  1334 
valeras,  977,  1336 
Quinine,  1325,  1326 
amorphous,  1889 
bisulphate,    1329 
bromide,  1331 
chloride,  1330 
dihydrochloride,    1330, 

1847 
ethyl-carbonate,     1337, 

1696 
glycerinophosphate,  1335 
glycerophosphate,    1335 
hydrobromide,    1331 
hydrochloride,  1330 
hypophosphite,  1336 
oleate,  439 
salicylate,  1332 
salicylic  ester,  1337, 

1698 
sulphate,  1327 
tannate,   1333 
tincture,  468 

ammoniated,  468 
troches,    1 73 1 
and  urea  chloride,  1334 
hydrochloride,   1334, 
1697,  1M7 
valerate,  1336 

and    strychnine    elixir, 
420 
wine,  519 
Quinoidine,  1390 
Quinole,  1889 
Quinoline,  1010,  1390 
group,  1312 


Quinoline,  mono-hypochlor- 

tte,  1390 
Quinotannio  acid,  1325 
Quinovio  acid,  1325 
Quinovin    1260,  1325 


Rabies,  vaccine,  1462 
Rack  for  funnels,  235 
Radical  vinegar,  1889 
Radish,  1168 

wild,  1169 
Radium,  650 

emanation,  650 
Raffinose,  1038 
Raisins,  Corinthian,  1889 
Raja  batis,  1481 
Ramenti  ferri,  1889 
Rancidity,   1235 
Ranges,  coal,  117,  118 
Ranunculacese,  1416,  1432 
Ranunculus,  1210 

bulbosus,  1210 
Rape  seed  oil,  1245 
Raphanus  raphanistrum, 
1169 

sativa,  1168 
Rapid  filtration,  239,  240 

fire  suppository  machine, 
1792 
Rasp,  191 

and  file,  164 
Raspberries,   1099 
Raspberry  syrup,  348 

vinegar,   1875 
Rasping,    191 

or  grating,  191 
Rat  tail  file,  164 
Rate  of  flow,  290 
Rattlesnake     poison     anti- 
dote, 1868 
Raw  linseed  oil,  1239 
Reaction,  acetone,  1557 

albumin,    1557 

albumose,  1557 

blood,  1558 

diacetic  acid,  1558 

diazo,  Ehrlich,   1558 
Reactions,  bile,  1558 

color,  biliary,   1558 

indican,  1558 

pentose,  1559 

sugar,  1559 
Reading  metric  terms,  59 

prescriptions,  1643 
Reagent,  Dial's,  1559 

Esbach's,  1557 

Glinsburg's,  1560 

Mayor's,    1503 

Nessler's,   1503 

Nylander's,   1559 

Spiegler-Jolles',  1557 
Reagents,  1490 

and  test  solutions,  1490 

diagnostical,  1557 

for  examination  of  blood, 
1560 
of     gastric      contents, 

1669 
urine,  1557 
test    solutions   and    volu- 
metric solutions,    1490 


Realgar,  936,  1889 
Reaumur  scale,  126 
Receiver,  Florentine,  250 

for  light  and  heavy  oils, 
250 
Receivers,  165 
Receiving  bottle,  297 

flask,  297 
Receptors,  1452 
Recessed     label     furniture 

bottle,  1573 
Rectal  suppositories,  1784 
Rectified    empyroligneous 
oil  of  birch,  1154 
oil  of  birch  tar,  1154 
tar,  990 

turpentine,  1216 
spirit,  385 
tar  oil,  990 
turpentine  oil,  1216 
Red  ant,  1481 
argol,  1092 
aromatic  elixir,  402 
cedar,  1193 

oil,  1159,  1193 
cinchona,   1325 
clover  blossoms,  1278 
congo,  1497,  1536 
test  paper,   1559 

solution,   1497,   1536 
dianil,  1536 

drops,  Whitwith's,  1852 
elixir,  402 

for  show  bottles,  1850 
ink.  1856 

iodide  of  mercury,  923 
kino,  1299 
kosmos,  extra,  1536 
lead,  906 

litmus  paper,  1537 
mercuric  iodide,  923 

electrolytic  determi- 
nation, 1542 
ointment,  1804,  1862 
oxide,  925 

ointment,  1812 
sulphide,  914 
methyl,  1538 

test  solution,  1538 
oU, 1125,  1857 
oxide  of  iron,  862 

of  lead,  906 
Peruvian  bark,  1325 
phosphorus,  691,  697 
precipitate,  925 
rose,  1299 
saunders,  1267 
scarlet,  ointment,  1862 
wine,  1089 
Reddle,  1889 
Red-poppy  syrup,  325 
Reduced  iron,  862 
Refined    and    ooncentrated 
diphtheria  antitoxin, 
1  166 
tetanus  antitoxin,  1  1">7 

Refractive  index,  1661 

volatile  oils,    1  110 

Refractometer.  Abbe,  1663 

immersion,   ZeiaE,    1~>.",_' 
Pulfrieb,  1662 
Regulua,  1890 

Remedy,  cholera,  1867 
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Remedy,  tape-worm,  1867 

whooping-cough,  1867 
Remington  still,  176 

clamp,  1G8 

pinchcock,  170 
Remington's  magnesia  mix- 
ture, I860 

rheumatic  pills,  1865 
Rennet,  liquid,  1476 
Rennin,  1475,  1483 

and  pepsin,    elixir,   com- 
pound, 418 
Renninum,  1475,  1483 
Repercolation,    284,    298, 

523 
Reptilia  class,  1481 
Reseda  odorata,  1159 
Resin,  (342 

guaiac,  1220 

jalap,  643 

ointment,  1805 

phosphoretted,  692 

podophyllum,  644 

scammony,  644 
Resina,  642,  1217,  1416 

Draconis,  1231 

elastica,   1890 

empyreumatica     liquida, 
1890 
solida,  1890 

flava,  1890 

jalapaa,  642,  643 

phosphorata,  692 

pini,  1890 

podophylli,  642,  644 

scammoniae,  642,  644 
Resina?,  642 
Resinoids,  eclectic,  1231 
Resins,  301,  642,  1215 

acid  number,  1545 

gum,  1215 

questions,  1232 

questions,  646,  1232 
Resopyrin,  1890 
Resorcin,  1003,  1890 

monoacetate,  1011 
Resorcinol,  971,  1003,  1890 

ointment  compound,  1813 

paste,  mild,  1821 
Lassar's,  1821 
strong,  1821 
stronger,  Lassar's,  1821 

test  solution,  1510 
Resorcinolphthalein,    1499 
Resorcinopyrin,  1890 

.rative  cordial,  1861 

Retarded    crystallization, 

•  j  .-i ) 

Retene,  985,  995 
Retinal,  1231,  1890 
Retort,  161 
principle,  175 
ring,  K.7 
damp,  167 
tndfl,  167 
.    1 7.". 
.  166 
ion  of  Pharmacopcei  i, 
28 
of  tli*-  National   Formu- 
lary, 37 
Revolving  disk  ai 
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Rex,  1890 

metallorum,  1890 
Rhabarberon,  1283 
Rham.  cat.,  1890 
Rhamnacese,  1418,  1434 
Rhamnetin,  1287 
Rhaninonigrin,  1294 
Rhamnose,  1037 
Rhamnus  amygdolinus,1260 
cathartica,  1294,  1434 

syrup,  347 
catharticus    fluidextract, 

585 
frangula,  1288 
purshiana,  1287 
elixir,  405 
extract,  622 
fluidextract,  540 
aromatic,  541 
Rhatany,  1302 
Brazilian,  1302 
Para,  1302 
Peruvian,  1302 
Savanilla,  1302 
Rhein,  1232,  1283 
Rheotannic  acid,  1283 
Rheum,  1283,  1416 
officinale,  1283 
palmatum,  1283 
Rheumatic  pills,  1865 
Rhizome,  May  apple,  1286 
Rhodinol,  1105 
Rhodium,  650 

oil,  1159 
Rhodophyceae,  1418 
Rheeadine.  1316,  1386 
Rhombic  octahedron,  256 
prism,  256 

pyramidal  summits,256 
Rhubarb,  1283 

confection,  compound, 

1851 
extract,  632 
fluidextract,  555 
fluidglycerate,  594 
and  gentian,  tincture,  510 
infusion,  456 
and     magnesia     powder, 

anisated,  1708 
mixture,    alkaline,   369 

compound,  370 
and  opium  mixture,  com- 
pound, 368 
soda  mixture,  370 
pills,  1756 

compound,  1748 
powder,  compound,  1704 
and  senna,  tincture,  1875 
syrup,  331 

aromatic,  332 
spiced,  332 
tincture,  490 
aqueous,  509 
aromatic,  490 
sweet ,  509 
wine,   1876 

compound,  51') 
Rhus  aromatioa,  1305 
glabra,  1098,  1282,  1424 

fhnaextract,  585 
metopium,  L035 
radioana,  1281 

toxicodendron,  1281 


Rhusin,  1232 
Ribbed  funnel,  234 
Ribes,  Grossularia,  1101 

rubrum,  1101 
Rice,  1022 
Rice's  lysimeter,  214 

mortar     for     triturating, 

203 
still  and  condenser,  175 
Richard's  chalk  mixture. 
1859 

pump,  241 
Ricin,  1241 
Ricinine,  1241 
Ricinolein,  1241 
Ricinus  communis,  1241 
Rieseberg's  iodine   caustic, 

1849 
Riga  balsam,  1879 
Ringer's  solution,  1870 
Rings  for  retorts,  167 
Rinser,  turntable,  1670 
Rio  ipecac,  1366 
Ritchie  torsion  balance,  68 
Rixoline,  1890 
Rizine,  1890 
Roasted  coffee,  1381 
Rob,  1890 
Roccella,  1026 
Rochelle  salt,  726 
Rock  alum,  1878 
Rock-candy,  1041 
Rocker,  carboy,  657 
Rock-rose,  1205 
Rod,  guiding,  224 
Rodinal,  1890 
Roll  sulphur,  691 
ground,  693 
Rolled  suppositories,  1786 
Roller  knife,  190 
mills,  194 

press,  275 
Rolling  cream,   1851 
Roman  alum,  1878 
Root,  1890 

aconite,   1361 

angelica,  1135 
fluidextract,  566 

arnica,  1210 

bark,  cotton,  1275 

belladonna,  1348 
fluidextract,  539 

beth,  1208 

blood,  1359 

burdock,  1277 

colchicum,  1356 

convallaria,  1272 
fluidextract,  574 

Culver's,   1293 

deadly    nightshade,    1348 

lady  slipper,  1204 

life,  1208 

lily-of-the- valley,  1272 

liquorice,  1044 

marsh  mallow,  1030 

musk,  1132 

fluidextract,  561 

Oregon  grape,  1379 

orris,  1190 

papoose,  1269 

parsley,  1137 

fluidextract,  583 

pellitory,  1197 
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Root,  pimpernel,  1192 

pink,  fluidextract,  560 

pleurisy,  1202 

poke,  1277 

queen's,  1197 

ecammony,  1285 

squaw,  1269 

unicorn,  1268 

wild  yam,  1227 

yellow  gentian,  1260 
jasmine,  1345 
Rosa  eentifolia,  1305 

gallica,  1299,  1418 
Rosacea?,  1418,  1434 
Rosaniline,  1011,  1499 

acetate,  1510 
Rose    basis    for    lozenges, 
1728 

confection,  1733 

fluidextract,  554 

honey,  351 

and  borax,  351 

infusion,  compound,  455 

pale,  1305 

pink,  1890 

quartz,  707 

red,  1299 

ointment,  1806 

and  sodium  borate  honey, 
351 

syrup,  347 

water,  310 
stronger,  311 
Rosemary,  1128 

marsh,   1305 

oil,  1123 

spirit,  385 
Rosin,   642,  1217 

adhesive  plaster,  1825 

cerate,  1800 

compound,  1801 

phosphorated,  692 

plaster,   1825 
Rosinol,  1890 
Rosmarinus  officinalis,  1 123, 

1128 
Rosolic    acid,     995,     1015, 
1538 
solution,  1560 
test  solution,  1539 
Rotary  cutter,  190 

stirrer,  153 

tablet  machine,  1769 
Rotation,  optical,  1550 
Rother's  filter,  230 

solution     of     ammonium 
valerate,  1868 
Rotterin,   1890 
Rottlera,   1295 
Rottlerin,  1295 
Rotulas,   1890 
Rouge,  1890 

card,  1890 
Rough  nitre,  1887 

wine,  1090 
Roumanian  Pharmacopoeia, 

26 
Rousseau's  densimeter,  90 
Rubber,  1230 

adhesive  plaster,  1826 

dating  machine,  1646 

India,  1230 

joint,  165 


Rubber  plaster,  1826 

spatulas,  205 
Rubefacient  spice  powder, 

1706 
Rubi  fructus,  1099,  1434 

idffii  fructus,   1099,   1434 
Rubiacea?,  1418,  1434 
Rubidine,  995 
Rubidium,  650,  711 
Rubigo  ferri,  1890 
Rubijervine,  1359 
Rubin,  1499 

acid,  1500 
Ruhramcntum,  1890 
Rubric,  purity,  34 
Rubus,  1303,  1434 

cuneifolius,   1303 

fluidextract,  586 

idaeus,  1099 

nigrobaccus,  1099,  1303 

strigosus,  1099 

syrup,  347 

viliosus,  1099,  1303 
Ruddle,  1890 
Rue,  1193,  1281 

European  goat's,  1032 

oil,  1193 
Rufus's  pills,  1890 
Rule  for  specific  gravity,  7s 
Rules  for  drug  clerks,  1582 

for  converting  thermom- 
eters, 127 
mills,  201 
Rum,  bay,  1143 
Rumex,  1304,  1432 

criapus,  1232,  1304 

fluidextract,  586 

obtusifolius,  1304 
Rumiein,  1304 
Rumin,  1232 
Rusot,   1890 
Russian  blast  lamp,  120 

flies,  1467 

licorice,  1044 

Pharmacopoeia,  26 
Rust,  860 
Ruta,  1281 

graveolens,  1193,  1281 
Rutaceoe,  1420,  1434 

products,   1114 
Ruthenium,  650 
Rutin,    1281 
Rye,  1022 

ergot,   1344 

spurred,  1344 


Sabadilla  seed,  1389 

semen,   1389 
Sabadine,  13K9 
Sahadinine,   L389 
Sabal,  1199,  1414 

fluidextract.  556 

Babbatia,  1281 
Babina.  1193 
Sabinol,  1105,  1106 
Sabin's  mucilage  tan,  1655 

Bacchante,  lead,  °0I 

Saccharated     ferric     oxide, 
890 
ferrous  carbonate,  864 

iron,  soluble  syrup,  342 


Saocharated   oxide  of  iron, 

syrup,  342 

pepsin,  1445 

powders,  647 
Sacchari  fox,  1890 
Saccharin.  7  Is,  1008 

soluble,  74.S 
Saccharine   substances   and 
BUgars,   in:;7 
questions,  1047 
Baccharole,    L890 
Saccharometer,  si; 
Saccharoinyces    cerevisise, 

1050 
SaccharomycetacesB,    1434 
Saccharose,    lu:;s 
Saccharum,971,  1040,  1400. 
1404 

acernum,  1890 

canadense,    1890 

candum,  1890 

lactis,  971,  1464,  1483 

officinarum,  1040 

saturni,  1890 

ustuxn,  1<M7 
Saccharurc,  1890 
Saccharures,  1042 
Safety  prescription  numera- 
tor, 1646 

tubes,  167 

Safflower,  12 10 
Baffranin,  1890 

Saffron,  1273 

American,  1210,  1S90 

oil,  1159 

tincture,  500 
Saffron-bitter,   1273 
Safrene,  1152 
Safrol,    1105,    1109,    1152, 

1890 
Sagapenum,  1168,  1231 
Sage,  1128 

infusion,  456 

oil,  1158 
Sago,  1022 

Sahli's  hemometer,    1560 
Saigon  cinnamon,  1 138 
Bairn,  1890 

Saint    Barthelemy's    fever 
liniment,  1857 

Ignatius   bean,    13S5 
Sal,  221 

absinthii,    1890 

acetosellsB,  1890 

seratus,  1890 

alembroth,  1890 

amarum,  1890 

ammoniao,  790,  791 

ammoniacum    martiale, 

Is',  HI 

s.  cretuni    glauberi, 
L890 

volatile.    1890 
anglicuin.  1890 
aruenti.    L890 

armeniacum,  1890 

art  is,   L890 

benjamin,  1890 

benzoin,    L890 
( :irolin\mi  factitium.  I  709 
effervescelis,    I  704) 

oatharticua  amarus,  1890 
anghcanUB,  lS'.'O 
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Sal    catharticus    glauberi, 
1890 
chalybis,  1890 
cornu  cervi,  1890 
de  duobus,  1890 
digestivum,  734 
diureticus,  1890 
enixum,   1890 
essentiale  tartari,  1890 
febri  fugum,  734 
fossilis,  1890 
fuliginis,  1890 
gemmae,  1890 
kissingense     factitium, 
1709 
effervescens,  1709 
lactis,  1890 
lithii  citratis  effervescens, 

779,  1709 
marinum,  1890 
martis,  1890 
microcosmicum,   1890 
mirabile  glauberi,  1890 

perlatum,  1890 
nitrum,  1890 
ossium,  1890 
panchrestum,   1890 
petra?,  1890 
polvchrestum    seignetti, 

1890 
polychrestus,  1890 

glaseri,  1890 
potassii      bromidi     effer- 
vescens,    733, 
1709 
cornpositum,    733, 
1709 
prunelle,  1890 
rupellensis,  1890 
sapientise,  1890 
saturni,  1890 
scientiae,  1890 
sedatious  hombergi,  1890 
sedlicensis,  1891 
sennerti,  1891 
seydschutzense,  1891 
soda,  752 
succini,  1891 
tartar,  722 
tartari,  1891 

essentiale,  1891 
thermarum,  1891 
urina?,  1  s(. )  l 
vegetabile,  1891 
vichyanum     factitium, 
1709 
effervescens,  1709 
•  urn  lithio,  1709 
vita;,  1891 
vitrioli,  1891 

narrotiruin,  1891 
volatile,  1891 
liquid,  1891 
vomitonum  vitrioli,  1891 
Balaoetol,  1015,  1891 

ratus,  718 
Salamander's   blood,    1891 
Balantol,  1016 
Balbromalide,  1891 
Bal<  p,  1035 
Salicaceae,  1434 
Salicin,  1260,  1262,  1281 
Saliciaum,  972,  1262 


Salicyl  aldehyde,  1105, 1107 
Salicyl-alpha-methyl- 

phenyl-hydrazine,  1009 

bromanilid,  1015,  1891 
Salicylamide,  1015 
Salicylate,  ammonium,  792 

calcium,  808 

cinchonidine,  1390 

eserine,  1346 

ethyl,  1085 

ferric,  862 
solution,  889 

lithium,  780 
elixir,  416 

magnesium,  798 

mercuric,  926 

methyl,  1105,  1108,  1153 

phenyl,  1005 

potassium,  714 

quinine,  1332 

sodium,  766 
elixir,  421 

compound,  421 

strontium,  824,  826 

zinc,  832 
Salicvlated    creosote    mull, 
1832 

mixture  of  iron,  889 
Salicylic  acid,  1003 

collodion,  compound,  429 
cotton,  1851 
glycerogelatin,  1819 
mull,  1832 
ointment,  1804 
pencil,  1795 

mixture,  1860 
Saliformin,  1015,  1697 
Saligallol,  1305 
Saligenin,  1262 
Salinaphthol,  1010 
Salinaphtol,  1891 
Saline  and  antimonial  mix- 
ture, 1859 
Saliphene,  1891 
Salipvrin,  1891 
Salipyrine,  1015,  1697 
Salitannol,  1015 
Salitonia,  1891 
Salix,  1281 

alba,  1281 
Salmiac,  1891 
Salochin,  1015 
Salochinin,  1337 
Salocoll,  1697 
Salol,  1005,  1891 

coating,  1763,  1781 
Salol-camphor,  1015 
Salophcn,  1015,  1698 
Salophene,  1891 
Saloquin,  L337 
Saloquinine,  1015,  1608 
Suit,  cnil)  orchard,  799 

Epsom,  803 

fruit,  1891  _ 

Glauber'*,  767 

Herapath's,  1891 

lit  Ilium  citrate,  efferves- 
cent, 779 

microooemio,  1891 

potaasium  bromide  offer- 
vescent,  733 
compound,  733 

Rochelle,  726 


Salt,  Seignette,  1891 
solution,  normal,  754 

physiological,  754 
sore-throat,  1891 
sorrel,  984 
tartar,  722,  1891 
tin,  899 

water  baths,  139 
Saltpetre,  730,  731 

Chili,  664 
Salts,  alkali,  organic  acids, 
assay,  1543 
ammonium,  tests,  782 
cadmium,  tests,  851 
effervescent,  264 
granulated  effervescent, 

1708 
iron,  tests,  860 
lithium,  776 
questions,  781 
tests,  776 
magnesium,  798 

tests,  798 
manganese,  tests,  854 
potassium,  712,  713 

tests,  712 
silver,  tests,  908 
smelling,  789 

dry,  1868 
sodium,  739 
sulpho,  691 
zinc,  tests,  831 
Salvarsan,  1015,  1698,  1847 
Salve,   Deshler's,    1801 
mother's,  1811,  1867 
mulls,  1831 
naphthol,  1868 
pencil,  1891 
Thomson's,  1868 
Salvia,  1128 

officinalis,  1128,  1158 
Salvone,  1108 
Samarium,  650 
Sambucus,  1192,  1426 
canadensis,  1192 
nigra,  1158,  1192 
Sand,  706,  707 

bath,  139 
Sandalwood,  1181 
oil,  1181 
white,  1181 
Sandarach,  1231 
Sandiver,  1891 
Sandyx,  1891 
SaiiKuinaria,  1359,  1414 
canadensis,    1232,    1359, 

L391 
fluideztract,  586 
syrup,  348 
tincture,  491 
vinegar,  1875 
Sanguinarin,  1232 
Sanguinarine,    1360,    1389, 

1390,   1391 
Sanguis,  1480 
Sanmetto,  1891 
Santal,  1287 
midy,  1891 

nil,    [181 

and   saw  palmetto,   tinc- 
ture, 510 
Santolacese,  1420,  1434 
Santalal,  1105,  1107,  1182 
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Santalic  acid,  1267 
Santalin,  1267 
Santalol,  1105,  1182 
Santalum  album,  1181, 1434 

rubrum,  1267,  1408 
Santalwood  oil,  1181 
Santonin,  1260,  1266 

and  calomel  troches,  1731 

troches,  1731 
compound,  1731 
Santoninoxim,  1891 
Santoninum,  972,  1266 
Sapindacese,  1420 
Sapo,  972,  1249 

medicatus,  1891 

mollis,  972,  1250 
Sapocarbol,   1891 
Sapogenin,  1280 
Saponaria  officinalis,   1260, 

1281 
Saponification  value,  1544 
Saponiment,  1891 
Saponin,  1260,  1280 
Sapotaceae,  1434 
Sappan  decoction,  458 
Saprine,  1481 
Saprol,  1891 
Sarco-peptones,  1891 
Sarkine,  1473 
Sarsaparilla,  1278,  1410 

decoction,' compound,  457 
milder,  458 
stronger,  458 

fluidextract,  557 
compound,  557 

Honduras,  1278 

Jamaica,  1278 

Mexican,  1278 

syrup,  compound,  332 
Sassafras,  1151,  1408 

medulla,  1033,  1428 

oil,  1152 

and  opium  mixture,  369 

pith,  1033 
mucilage,  353 

variifolium,    1033,    1151, 
1152 
Sassafrid,  1152 
Sassy  bark,  1389 
Saturated     alcoholic     solu- 
tion of  methylthioninc 
chloride,  1560 

solution,  211 

boiling  points,  140 

solutions,  212 

test     solution      stannous 
chloride,  1514 
Saturates,  tablet,  1723 
Saturatio,  1891 
Satureja  hortensis,  1159 
Saturnus,  1891 
Saucer,  disinfectant,  chlor- 
ine, 683 

pink,  1888 
Saunders,  red,  1267 
Savanilla  rhatany,  1302 
Savin,  1193 
Savine  cerate,  1850 

oil,  1193 
Savory  oil,  summer,  1159 
Sawdust,  purified,  1510 
Saw  palmetto  berries,  1199 
and  santal  tincture,  510 


Saw  palmetto  fluidextract, 

556 
Saxifragaceae,  1434 
Scale  pepsin,  1444 
Scales,  ball,  66 

care  of,  70 

compound  lever,  67 

counter,  65,  67 

double     beam,     unequal 
arm,  66 

hand,  62 

for  hydrometers,  84 

for  liquid,  67 

pocket,   67 
torsion,  69 

prescription,  box,  67 

single    beam,    unequal 
arm,  66 

torsion,  68 
Scammonia?  radix,  1285, 1402 
Scammonin,  1286 
Scammony  resin,  644 

root,  1285 
Scandium,  650 
Scarlatina  bacterin,  1462 
Scarlet  fever  bacterin,  1462 

red,  1015 

ointment,  1862 
Schaf hurt's  remedy  for  tape- 
worm, 1867 
Scheele's  hydrocyanic  acid, 

1166 
Schmiedeberg's  digitalin, 

1264 
Schoenite,  734 
Schuyler's  powder,  1867 
Schwartz  drug  cabinet  and 

prescription  counter,  1574 
Schweinfurth's  green,  1891 
Scilla,  1263,  1410 
Scillain,  1263 
Scillin,  1263 
Scillipicrin,  1263 
Scillitoxin,  1263 
Sclererythrin,  1345 
Sclerocrystallin,  1345 
Scleroiodin,  1345 
Scleromucin,  1345 
Sclerotic  acid,  1345 
Scleroxanthin,  1345 
Scoop  sifter,  206 

sieve,  206 
Scoparin,  1388 
Scoparius,  1388,  1428 

fluidextract,  586 
Scopola,  1389 
Scopolaminse     hydrobromi- 

dum,  972,  1351 
Scopolamine,  1389 

bromide,  1351 

hydrobromide,  1351 
Scored  paper,  2S6 
Scott's  ointment,  1863 
Scots  pills,  Anderson's,  1864 
Screw      pinchcock      (Hoff- 
mans),  170 

press,  271 
Scrophulariaoee,  1420, 1434 
Srudamore's  gout   mixture, 

1860 
Bourvy  grass,  common,  1 108 
Scutellaria,  1128.  1  128 

fluidextract,  587 


Scutellaria  lateriflora,  1128, 

1232 
Scutellaria  1232 
Scyllite,  1038 
Sea-onion,  1891 
Seal,  golden,  1362 

oil,  1481 
Sebum,  1891 
Secale  cereale,  1022,  1344 

cornutum,  P.  I.,  1344 
Secalis    cornuti    extractum, 

fluidum,  P.  I.,  544 
Section  of  wall   fixtures, 

1569 
Sedatin,  1016 
Sedatine,  1891 
Sedative,  Battley's,  1868 

pills,  1865 

water,  372 
Sedox,  1891 
Seed,  angelica,  1135 

caraway,  1128 

cardamom,  1154 

celery,  1137 

colchicum,  1357 
fluidextract,  543 

coriander,    1131 

emulsions,  1664 

fennel,  1130 

larkspur,  1384 

parsley,  1136 

pumpkin,  1240 

wine,  516 
See's    suppository    mould, 

1789 
Seidlitz  powder,  1702 
measure,  1712 

powders,  727 
Seignette's  salt,  1891 
Selenium,  650 
Selenous  acid,  1510 
Semen  arecse,  1305 

contra,  1891 

eynffi,  1891 

sanitum,  1891 
Semencina,  1891 
Semi-bituminous   coal,    116 
Semina  strychni,  1891 
Seneca  snakeroot,  1279 
Senecin,   1232 

Senecio,   IL'IIS,    1426 

aureus,  1208 

fluidextract,  587 

gracilis,  1232 
Senecionin,  1232 
Senega,    1279 

fluidextract.  559 

infusion,  456 

snakeroot,    1279 

syrup,  333 

tincture.  468 
Senegin,  1280 

Seneka  oil.    1  ss? 
Senna,    1282,    1  110 

Alexandria,  1282 

American,  1281 

bladder,  1296 

confection,  1733 

fluidextract,  559 

India,  1282 

infusion.  456 
compound,  454 

mixture,  compound,  362 


1968 


INDEX 


Senna  powder,   compound, 
1867 

and  rhubarb,  tincture, 
1875 

syrup,  3S3 
aromatic,  349 
compound,  349 

tincture,    compound,  468 
Sensitized     bacterial     vac- 
cines, 1461 
Separating  funnel,  249 
Separation    of    fluids    from 
solids,  220 

of  immiscible  liquids,  249 
Separator,  funnel,  249 

globe,  249 

Mitchell's,  250 

pear-shaped,  250 
Serenoa  serrulata,  1199 
Series  thiomic,  692 
Serobacterins,  1461 
Serology,  25 
Serosin,  1891 
Serpentaria,  1183,  1400 

fluidextract,  587 

oil,  1159 

tincture,  510 
Serpentine,  798 
Serum,  1891 

antianthrax,  1458 

antidiphthericum,     1453, 
1483 
purificatum,  1455, 1483 
siccum,  1456,  1483 

antidysenteric,  1458 

antigonococcic,  1458 

antimeningitic,  1458 

antipneumococcic,  1459 

antistreptococcic,  1459 

antitetanicum,  1456, 1483 
purificatum,  1457, 1483 
siccum,  1458,  1483 

blood,  1495,  1564 

normal,    1459 
Serums,  antitoxic,   1452 

unofficial,    1458 
Servian  Pharmacopceia,  26 
Sesame  oil,  1241 
Sesamum    Indicum,     1034, 

1241 
Sesquichloiide  of  iron,  866 
Seven  harks,  1276 
Sevum  benzoinatum,  1443 

praeparatum,    1442,    1  W5 
Shaker,  mercurial,  Squibb's, 

916 
Shallow  drawer,  1570 
Shark  oil,   1481 
Sheep  dip,  998 

dips,  1852 
3hee1  rubber  cover,  288 
Shelving  and   wall   fixtures, 

L668 
Shepherd's  purse,  1 169 
Sherry  wine.  512,  613,  1092 
Shinn's    iodine!    collodion, 

1850 
Shoulder  plaster,  1829 
show  bottles,  oolora,  1850 
Shred  gelatin,  l  1 13 
Shrubby  trefoil.  1198 
Sick  r-i'ini  deodoriser,  1868 

Side-chains,  1452 


Side  plaster,  1829 
Sideros,  1891 
Sidonal,  1698 

Sieve,  pharmaceutical,  205 
prescription,  1712 
wire  cloth,  205 
Sieves,  205 

bolting  cloth,  207 
Sifter  and  mixer,  Hunter's, 
206 
Jones',  205 
Sifting,  205 

with  water,  208 
Signa,  1594 
Sikes'  hydrometer,  87 
Silica,  706,  707 

crucibles,  137,  138 
Silicate,  potassium,  714 

sodium,  740 
Silicates,  tests,  706 
Siliceous  earth  purified,  708 
Silico-fluoride,  sodium,  740 
Silicon,  650,  702,  706 
dioxide,  707 
questions,  710 
Siliqua  dulcis,  1891 
Silk,  artificial,  980 

corn,  1209 
Silver,  650,  900,  908 
acetate,  909 
ammonium    nitrate    test 

solution,  1510 
bromide,  909 
casein,  909,  1698 
chloride,  909 
chromate,  909 
citrate,  909 
coating,  1764 
colloidal,  221 
collodial     (argentum 

crede),  909 
crucibles,  137 
cyanide,  909 
elixir,  400 
gelatose,  909 
German,  898 
glance,  908 
ichthyol,  1012,  1697 
iodide,  909 

emulsion,  1854 
lactate,  909,  1480 
metallic,   1510 
nitrate,  909,  910 
ammonia  albumose, 

909 
ethelene-diamine,  909 
fused,  'M0 
mitigated,  909 
moulded,  909 
pills,  1865 
test  solution,  1510 
volumetric    solution, 
hundredth-nor- 
mal, 1530 
tenth-normal, 1529 
oleate,  1246 
oxalate,  909 

oxide.  911 

colloidal,  909 
phosphate.  909 
protein,  909,  1098 
proteinate,  909 
questions,  928 


Silver,  salts,  tests,  908 

solution,    211 

in  cold  water,  302 

solutions    (aqueous),   312 

sulphate,  909,  1510 
test  solution,  1510 

sulphethylate,  1086 

syrup,  317,  325 

vitellin,  909,  1698 
Simaruba,  1281 

officinalis,  1281 
Simarubaceae,  1420 
Simple   basis   for   lozenges, 
1728 

cerate,  1800 

ointment,  1805 

proteins,  1438 
Simulo,  tincture,  1893 
Sinalbin,  1166 
Sinapine  sulphate,  1166- 
Sinapis    alba,    1166,    1245, 
1402 

nigra,  1167,  1402 
Single  beam,  equal  arm  bal- 
ances, 66 
unequal  arm  balances, 
66 

screw  presses,  272 
Sinigrin,  1167 
Sinistrin,  1263 
Siphon,  224 
Sirop  de  morphine,  1873 

Gibert,  1872 
Sirup,  325 
Sirups,  317 
Sisymbrium    nasturtium, 

1169 
Skate  oil,  1481 
Skullcap,  1128 
Skutterudite,  898 
Slab,  207 
Slicing,  189 
Slippery  elm,  1029 
Slocum's     lozenge     board, 

1724 
Smallpox  vaccine,  1459 
Smaltine,  898 
Smelling  salts,  789 

dry,  1868 
Smilacin,  1232 
Smilax  officinalis,  1278 

medica,  1278 

ornata,  1278 
Bmithsonite,  831 
Smith's  solution  of  bromine, 

685 
Smoke  oil,  1887 
Smoky  quartz,  707 
Smut,  corn,  1281 
Smyrna  galls,  1295 
Snakeroot,  black,  1200 
Quidextraot,  541 

Canada,   1157 

syrup,  compound,  336 

seneca,    1279 

senega,  1279 

Texas,  1183 

Virginia,  1183 
Snuff,     bismuth     catarrh, 
1868 

hay-fever,  1868 
Soap,  1249 

cerate,  1 8S0 
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Soap  cutter,  1249 
Krain,  12  19 

green,  1251 
lotion,  1858 
tincture,  433 

compound,  435,  1874 
with  tar,  1874 
liniment,  433 

camphorated,  434 
pills,  compound,  1864 
plaster,  1828 
soft,  1250 

liniment,  433 
compound,  435 
white  oastile,  1249 
Soap-tree  bark,  1280 
Soaps,  1235 

questions,  1255 
Soapstone,  706,  707 
Soap  wort,  1281 
Socaloin,  1288 
Socotrine  aloes,  1288 
Soda  cum  calce,  740,  769 
caustic,  740,  741 
chlorinated,  solution,  681 
counter,  1589 
extra,  748 
with  lime,  769 
mint,  770 

and    mint,  solution,   770 
and  rhubarb  mixture,  370 
solution,  742 
waste,  752 

water,  702,  748 

syrups,  1873 
Sodii  acetas,  739,  742,  743, 

972 
et  ammonii  phosphas,  740 
et     argenti     thiosulphas, 

740 
arsenas,    739,    743,    930, 
939,  972 

ezsiccatus,     739,    744, 
936,  940,  972 
benzoas,  739,  745,  972 
benzosulphinidum,      739, 

748,  972 
bicarbonas,  739,  746,  972 
bisulphis,  740 
boras,  739,  748,  972 
boro-benzoas,  740,  770 
bromidum,  739,  (.i7i_' 
cacodylas,  739,  751,  972 
carbonas   monohydratus, 

739,  751,  972 
chloras,  740 

chloridum.  739,  753,  072 
choleas,  1483 
citras,  739,  755,  973 
citro-tartras  effervescens, 

740 
cyamdum,  739,  755,  07:; 
ethylas,  740 
ethysulphas,  740 
glyecrophosphas,     740, 

756,  !)73 
hydroxidum,     739,     740, 

741,  973 
bypophoBphis,   739,   757, 

973 

indigo  tindisulphonas,740, 

759,  973 

iodidum,  739,  759,  973 
124 


Sodii  nitras,  740 
nitris,  739,  761,  973 
nit  po-prussidum,  7  (9 
perboras,  739,  761,  973 
phenolas,  740 
phenolsulphonas,     740, 

762,  973 
phosphas,   739,   763.  973 

effervescens,   739,  765, 
973,  17(19 

exsiccatus,  739,765,9, :; 
et  platini  chloridum,  740 
pyrophosphas,  740 
Balicylas,  740,  766,  973 
silicas,  740 
aiUcofluoridum,  740 
st annas,    740,    899 
sulphas,  739,  767,  97:; 

exsiccatus,  739,767, 973 
sulphobenzoas,  740 
tartras,  740 
thiosulphas,    739,    768, 

973 
valeras,  740 
Sodio-benzoate,    caffeine, 

1373 
Sodio-salicylate,  caffeine, 

1374 
theobromine,  1375 
Sodium,  050,  711,  739 
acetate,  742,  743,  1559 

anhydrous,  1510 

test  solution,  1510 
and     ammonium     phos- 
phate, 740 
arsanilate,  1015 
arsenate,  743,  939 

exsiccatus,  744,  940 

Pearson's  solution,  943 

solution,    9  9) 
arsenite  solution,  1868 
benzoate,  745 
benzosulphinide,  748 
biborate,  749 
bicarbonate,  746 

troches,  1729 
bisulphite,  740,  1510 

test  solution,  151 1 
bitartrate,  151 1 

test  solution,  1511 
borate,  748 

honey,  352 

compound  solution, 770 

eyewash,  1855 

and  rose  honey,  351 
boro-benaoas,  770 
bromide,  749 

elixir,  429 

cacodylate,  751,  1847 
ami  calcium,  glycerophos- 
phates, elixir,  491 
carbonate,  l">l  l 
anhydrous,  loll 
monohydrated,  751 
test  solution.  1">I  1 
<■<  Uulose     thiooarbonate, 

980 
chlorate,  740 
chloride.  753,   1512 
solution    ph\ Biological, 

75» 
volumetric   solution, 

tenth-normal,    l"'.;i 


Sodium  choleate,  1  181 
citrate,  755 

solution,  771 
citro-tat t rate,  effei 

cent,  710 
solution,  771 
eobaltic  nitrate  test  solu- 
tion, 1512 
cyanide,  755 

teal  solution,  1512 
ethylate,  740,  1086 
ethylsulphate,  7  (0 
glyceri  triphosphate,  756 

solution,  757 
glycerophosphate,  756 

solution,  7o7 
and  gold  chloride,  956 
hippurate,  1230 
hydrate,  7  lo,  741 
hydroxide,  36,  740,  741 

solution,  742,  1559 

test  solution,   1512 

volumetric  solution, 
double-normal, 
1531 
normal,   1531 
hypobromite    solution, 
1550 

lest  solution.  1512 
hypophosphite,  757 

elixir,  421 

syrup,  336,  349 
hyposulphite,  768 
inrligotindisulphonate, 

759 
iodide.  759,  760 
and    manganese    cii 

856 
nitrate,  J40 
nitrite,  761 
nitro-prusaide,  740.  1512 

test  solution,  1512 
oleate,  1246 

acid,   1210 
oxalate,   1512 
perborate,  761 
phenolate,  740 
phenolsulphate,  762 
phosphate,  763 

compound     solution, 

771 
effervescent,  765 

exsiccated.  765 
tc.-t  solution.  1513 
phospho-tungstate, 

i;on.   1  •".  1 : ; 

phospho-wollramate, 

1513 
and    platinum    chloride 

740 
pyroborate,  !  I 9 
pyrot  atechin  monoace- 

'  tat.'.    1012 

pyrophosphate,  740 

saccharin.  7  18 

salicylate,  766 

elixir.  421 
compound,  121 
salts, 

quesl  ions,  772 

silicate.  707,  710 

solution,  315 
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Sodium  silicofluoridc,  740 
and    silver    thiosulphate, 

740 
st  annate,  740,  899 
sulphate,  767 
sulphide,  1513 

test  solution,  1513 
sulphite  exsiccated,  767 

granulated,  768 
Bulphobenzoate,  740 
sulphocarbolate,  762 
sulpho-oleate,  1698 
sulphovinate,  740 
tartrate,  740 
neutral,  1513 
test  solution,  1513 
tetraborate,  748 
thiosulphate,  768,  1513 
test  solution,  1513 
volumetric   solution, 
tenth-normal, 
1532 
two-hundredth- 
normal,  1532 
tungstatCj_  1513 
valerate,  740 
wolframate,  1513 
Soft     capsules,     gelatin, 
1775 
soap,  1250 

zinc  glycerogelatin,    1820 
liniment,  433 

compound,  435 
paste,  1822 
Unna's,  1822 
Bed.,  1891 

Solanaceae,  1420,  1436 
Solanidine,  1385,  1388 
Solanine,    1385,    1388, 

1391 
Solanum,  1388,  1436 
earolinense,  13SS 
dulcamara,  1385 
fluidextract,  587 
tuberosum,  1514 
Solid  anethol,  1134 

extemporaneous  prepara- 
tions, 1700 
questions,  1 700 
used  externally,  1709 
incompatibility,  chem- 
ical, 1690 
handle  spatulas,  204 
opodeldoc,  435 
petrox,  441 
petroxolin,  441 
Bolidago  odora,  1158 
Solidified  alcohol,  121 

copaiba,  1181 
Solids.  301 
incompatibility,  1690 

physical,  1693 

1 1 1 : i <  1  < •   l>y   percolation   oi 

maceration,  301 

without  percolation  or 

maceration,  301 

and  powders,  dispensing, 

17lo 
solution  of,  211 

i  [fie  gravity,  78,  SO 
for  heating,  116 
Soloid,  1891 


Solubilities,     volatile     oils, 

1111 
Solubility  as  a  test,  214 
determination  of,  214 
of  substances  in  saturated 

solutions,  212 
table,  215 
Soluble   antiseptic   powder, 

1706 
cream  of  tartar,  1881 
ferric  citrate,  869 

oxide,  890 

phosphate,  873 

pyrophosphate,  890 
glass,  714,  740 
gun  cotton,  982 
iron  and  quinine  citrate, 

870 
manganese  citrate,  856 

glycerophosphate,  857 
manganous    glycerino- 

phosphate,  857 
oxide  of  iron,  syrup,  342 
saccharin,  748 
starch  iodide,  1871 
substances,   211 
Solute,  211 
Solution,  211 

acid  phosphates,  820 
Adler's,  1868 
adrenaline   hydrochlor- 
ide, 315 
albuminate  of  iron, 

882 
alum-hematoxylon,  1561 
aluminum  acetate,  846 

acetico-tartrate,  846 

subacetate,  847 
ammonia,  anisated,  391 

detergent,  1856 
ammonium  acetate,  785 

arsenate,  1868 

citrate,  794 

valerate,  tasteless  and 
odorless,  1868 
amylene-chloral,  1083 
antiseptic,  705 

alkaline,  706 

aromatic,  1849 

Volkman's,  1868 
antisvphilitique    de    Van 
Swieten,  1870 

arsenic  chloride,  938 

chlorophosphide,  1868 

( 3 emeus',  942 

hydrochloric,  938 
arsenical,  Biette'B,   1868 
arsenous  acid,  938 

and     mercuric     iodide, 

SMI 
atropine  sulphate,  315 
barium  chloride,  1870 
basic  ferric  sulphate, 

■S77 
bismuth,  953 

and  ammonium  ci(  ra te, 
31 S 
borax-methylene   blue, 

1561 
Boulton's,  689 
bromine,  685,  1868 
butyi-chloral,  1868 
calcium  chloride,  1558 


Solution,    calcium    hydrox- 
ide, 809 

carbolfuchsin,  1562 
diluted,  1562 

carbol  methyl  violet,  1562 

carmine,  1472 

Carrel-Dakin,  682,  1868 

C'hanning's,  927 

chenr'caJ,  211 

chlorinated  lime,  3 1 5, 1558 
potassa,  683 
soda,  681 

chlorine,     compound, 
682 

chromic  acid,  315 

circulatory,  213 

coal  tar,  996 

copper  sulphate,  1559 

cresol,  compound,  998 

crude  cresol,   compound, 
1870 

deodorant,  842 

Dobcll's,  770 

Donovan's,  941 

effect  of  heat,  211 

Ehrlich's,  1558 

Fehling's,  1518,  1559 

ferric  acetate,  881 

chloride,  315,867,  1558 
citrate,  882 
hypophosphite,  885 
nitrate,  885 
oxychloride,  886 
oxysulphate,  887 
salicylate,  889 
subsulphate,  877 
sulphate,  879 

ferrous  chloride,  889 

Fishers,  1870 

formaldehyde,  1076 
with  soap,  315 

Fowler's,  939 

gases  in  liquids,  220 

glycerophosphates,    com- 
pound, 413 

Goadby's,  1891 

gold  and  arsenic  bromide, 
943 

guaiac,  1558 

gutta  percha,  1227 

Harle's,  1868 

Hayem's,  1560 

hemoglobin    estimation, 
1560 

in  hot  water.  303 

bydrastine,  colorless, 
1365 
compound,  1365 

hydrogen   dioxide,   653 
peroxide,  653 

h\  pophosphiteof  iron, 885 
hypophosphites,  819 

compound,  819 
hypophysis,  1 151 

incomplete,   1688 
iodine,     alcoholic,     1557, 
1658 
carbolized,  689 

compound,  687 
( tram's,  l  S62 
Magendie's,  1870 
phenolated,  689 
potassium  iodide,  L557 
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Solution,  iron  and  ammoni- 
um acetate,  877 
and   quinine   citrate, 

1869 
perchloride,  867 
tersulphate,  879 
Koppeschaar's,  1519 
Labarraque's,  681 
lead  acetate,  1558 
subaeetatc,  902 
diluted,  903 
Locke's,  1870 
Lugol's,  687 

diluted,  1562 
Magendie's,  1319 
magnesium  acetate,  1870 
bicarbonate,  315 
sulphate,    effervescent, 
807 
mercuric  chloride,  315 
nitrate,  927 
acid,  315 

electrolytic  determi- 
nation, 1542 
mercury    and   potassium 

iodide,  927 
methylene-blue,  Loffler's, 

1561 
methyl  violet  6B,  1562 

alcoholic,  1561 
Monsel's,  877 
morphine' acetate,  315 
hydrochloride,  315 
sulphate,  1319,   1870 
tartrate,  315 
nitric  acid,  1562 
normal,  salt,  754 
( >l>ermeyer's,  1558 
opium,  compound,  1870 
oxysulphuret  of  calcium, 

823 
pancreatin,  1448 
Pavy's,  1559 
pepsin,  1446 
antiseptic,  1446 
aromatic,  1446 
peptonate  of  iron,  887 

and  manganese,  888 
persulphate  of  iron,  878 
phosphates,  acid,  820 
compound,  820 
Pepper's,  1870 
phosphorus,  699 
pituitary  body,  1451 
potassa,  716 
potassium  arsenite,  939 
arsenate  and  bromide, 

942 
citrate,  725 
hydroxide,  716 
iodohydrargyrate,  927 
permanganate,  315, 
1870 
protochloriile  of  iron,  889 
questions,  22] 
Ringer's,  1870 
rosolio  acid,  1560 
Bait,  phj  Biological,  754 
saturated,   boiling  point, 

140 
simple,  211 
soda,  7-12 

anil  mint,  770 


Solution,    sodium  arsenate, 
940 
Pearson's,  943 
arsenite,  1868 
borate,     compound, 

770 
chloride,  physiological, 

754 
citrate,  771 

ci.tro-tartrate,    effer- 
vescent, 771 
glycerinophosphate,757 
glycerophosphate,    757 
hydroxide,  742,  L559 
hypobromite,  1559 
phosphate,  compound, 

771 
silicate,  315,  707 
solids,  211 

strychnine  acetate,  1344 
Hall's,  1344 
hydrochloride,  315 
sulphurated  lime,  823 
tar,  alkaline,  990 
Toison's,  1560 
Van  Swicten's,   1870 
Vlcminckx,  823 
Volhard's,  1528 
with  heat,  .318 
zinc  and  aluminum  com- 
pound, 841 
chloride,  835,  1558 
and     iron,     compound, 

842 
sulphide,  1870 
Solutions,  301,  311,  1661 
aqueous,  302 
colloidal,  221 
density,  212 
questions,  316 
saturated,  212 
test,  1490 

volumetric,  1490,  1516 
Solutol,  998,  1016,  1891 
Solvay  s  process,  746 

Solvent,  211 

Solvents  used  in  pharmacy, 

213 
Solvcol,  998,  1891 
Solvin,  1801 
Bomnal,  1086,  1891 
Sonnenschein  s     reagent, 

1311 
Sophol,  909,  1481 
Sophora    speciosa,    1389, 

1391 
Sophorine,  1389,  1391 
Sorbin,  1038 
Sorbinose,  L038 
Sorbite,  L038 
Sore-throat  Bait,  1891 
Sorrel,  salt  of,  984 
Soul  hern     prick  1  v     ash, 

L209 
So/.al,  L086,  1891 
Bosoiodol,  1086,  1891 

mercury,  1891 

zinc,   1801 
Sosoiodolic  acid,  is77 
Bosolic  acid,  1016,  1^77 

Spanish  Edition  l   .  S.  Thar 

macopceia,  -'7 
flies,  l  »7 


Spanish  licorice,  1044 

Pharmacopoeia,  26 

white,  L891 
Sparadrap,  1801 

Sparkling  wine,   1000 

sparrow  mixer,  I 
Sparteines   sulphas,    973, 
1 378 

Sparteine,  1388 

sulphate,  073,  1378 

Spat  hum  fluoricum,  1891 

Spatula,  blade  covered  with 
hard   rublx-T    206 
pill,  1740 

Spatulas,  204 

Spearmint,  1122 
oil.  1122 
spirit,   391 
water,  310 

Special   potassium   hydrox- 
ide test  solution,  1509 

Species,  458 

ad  infusurn  pectorale,  459 
emollient,  459 
emollientes,  459 
laxantes,  459 
laxative,  459 
pectoral,  459 
pectorales,  1891 
Specific  gravities,  41,  78, 102 
apparatus,  Mohr's,  88 

Westphal,  89 
beads,  82 
bottle,  79,  81 
hydrometer,  S4 
of  liquids,  81 
of  Pharmacopouial  sub- 
stances, 00 
of  a  solid,  7^ 
of  solids,  78 
pipette.  90 
rule,  78 

scale-  hydrometer,  84 
table,  90 
tube,  79 
volume,  92 
hot  tie,  93 
Spelter,    1  SO  1 
Spelt  rum,  1801 
Sperm  oil,  1  IM 
Sperma,   mercuric,  1891 

Spermaceti,  l  165 

ointment,    1804 
Spermine,   IsOl 
Spice    powder,    rubefacient, 

1706 
Spiced   syrup   of    rhubarb, 

Spiegler-Jolles'     reagent, 

1 557 
Spigelia,  1377,  1412 

fluidextract,  560 

marilandica,  1377 
Spigeline,  1377 
Spignet,  1 188 
spike  lavender  <>il   1 128 
Spikenard,   American,   USs 
Spina  cervina,    L801 
Spira'a,  1305 

tome! 

Spiral  twist  press.  J71 

Spirit,  ammonia,  384,  783, 
1491 
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Spirit,   ammonia,  anisated, 
391 
aromatic,  386,  784 
fetid,  385 
anise,  387 
ants,  391 

bitter  almond  387 
cajuput,  385 

compound,  1871 
camphor,  388 
cardamom, com  pound,392 
chloroform,  388 
cinnamon,  389 
cologne,  1053 
Columbian,  119,  994 
ether,  385 

compound,  391 
formic  acid,  391 
gaultheria,  385 
glonoin,  389 
glyceryl  trinitrate,  389  . 
horseradish,      compound, 

385 
juniper,  389 

compound,  390 
lamp,  119 
lavender,  390 

compound,  484 
lemon,  385 
Mindererus,  785 
mustard,  393 
myrcia,  compound,  392 
mvristica,  385 
nitre,  1892 

sweet,  385,  1064 
nitroglycerin,  389 
nitrous  ether,  385,  1064 
nutmeg,  385 
orange,  385 

compound,  388 
peppermint,  390 
perfumed,  392 
phosphorus,  385,  692 
proof,  1054 
pyro-acetic,  1892 
pyroxylic,  994 
rectified,  385 
rosemarv,  385 
salt,  1X92 
spearmint,  391 
turpentine,  1892 
vanillin,   compound,   393 
wintergreen,  385 
Spirits,  301,  382 
bathing,  1870 
Hartshorn,  784 
turpentine,  1215 
volatile  oils,  393 
Spirit  us.  382,  1892 
acidi  formiri,  383,  391 
letli.ris,  382,  385 

oompoeitus,  383.  391 

nitron.  384,  385,  973, 

HW.J 

ammonie,  384,  783 
aniaatua,  383,  3*1 
aromaticua,    3N2,   386, 

785, 
fetidu>.  385 

amygdab-  arnarSB,382,387 

arum,  382,  387 

armoracia    compoaitua, 
385 


Spiritus  aurantii,  385 

compositus,  382,  388 
rajuputi,  385 
camphorae,  382,  388 
cardamomi      compositus, 

383,  392 
chloroformi,  382,  388 
cinnamomi   382,  389 
formicarum,  391 
frumenti,  385,  1051 
gaultheria?,  385 
glauberi,  1892 
glycerylis    nitratis,    382, 

389,  973 
inflammabilis,  1892 
juniperi,  382,  389,  1892 

compositus,  382,  390 
lavandulae,  382,  390 
lethalis,  1892 
limonis,  385 

menthae    piperita?,     3S3, 
390 

viridis,  383,  391 
mindereri,  1892 
muriatico-aetherus,  1892 

martiatus,  1892 
myrcise  compositus,  383, 

392 
myristicae,  385 
nitrico-aethereus,  1892 
nitri  dulcis,  1892 

duplex,  1892 

fumans.  1892 
odoratus,  383,  392,  1892 
oleorum  volatilium,  393 
phosphori,  385,  692 
pyroxylicus,  1892 
rectificatus,  385 
rosmarini,  385 
sacchari,  1892 
salis  dulcis,  1892 

fumans,  1892 
sinapis,  38.3,  393 
sulphurico  aethereus,  1892 
vanillini  compositus,  383, 

393 
veneris,  1892 
vini  gallici,  385,  1093 
vitrioli,  1892 

dulcis,  1892 
Spleen  mixture,   1860 

Spodium,  1892 
Bpodumene,  776 
Spongy  pepsin,  1444 
Spontaneous      evaporation, 

166 
Spray,  aromatic  nil,  446 

eucalyptol,  446 

menthol,  446 
compound,  446 

thymol,  447 
arrays,  301,  445 
Spreading  plasters,  1828 
Spring  pinchcock  (Mnhr's), 

170 
Springfield    laboratory 

burner,  r_M 
Sprinkler  controller,  290 
Sprit/.,  L892 

bottle,  222 
Spruce,  hemlock,  oil,  1157 

pill  bearing,  L228 
Spun  ulass,  1500 


Spurred  rye,  1344 
Squalis  carcharias,  1481 
Square    prism,    pyramidal, 

summits,  256 
Squaw  root,  1269 
Squibb's     compound    solu- 
tion of  opium,  1870 

diarrhoea  mixture,  368 

minim  pipette,  75 

nitrometer,  1066 

pinchcock,  170 

pyenometer  with  leaden 
collar,  82 

urinometer,  85 
Squill,  1263 

biological  assay,  1554 

fluidextract,  558 

Indian  vinegar,  603 

oxymel,  352 

pills,  compound,  1865 

syrup,   332 

compound,  333 

tincture,  491 

vinegar,  604 
Squire's    glycerole    of    lead 
subacetate,  1856 

infusion  mug,  450,  451 
Squirrel  corn,  1383 
St.  Germain  tea,  1892 
St.  Jacob's  oil,  1887 
St.  John's  wort,  1210 
Stain,    Ehrlich's    triacid, 
1561 

Giemsa's,  1561 

Gram's,  1562 

Jenner's,  1560 

Wright's,  1561 
Stand  for  apparatus,  168 

funnels,  235 
Standard  arsenic  test  solu- 
tion, 1539 

for  powders,  206 

thermometers,  128 
Standardizing    thermome- 
ters, 128,  129 
Stands,   retort,   167 
Stannate,  sodium,  740,  899 
Stanni  chloridum,  899 

sulphidum.  899 
Stannic  aeid,  899 
Stannous  chloride,  899, 1513 
test  solution,  1514 
acid,  1514 
saturated,  1514 

hydroxide.  899 

.sulphide,  899 
Stannuni  einereum,  1892 

glaciale,  L892 

indicum.  1892 
"Stansico,"  dissect ible  bal- 
ances, 63 
Staphiaagria;  I860,  1418 

fluidextract,  560 

Oil,  1245 

ointment,  1805 
Btaphiaagrine,  1360,  1391 
Staphiaagroine,  1360 
Staphylo-acne     bacterin, 

l  162 
Si      hvlococcus  bacterin, 

1  162 

Star  anise  nil,  1134 
grass,  1268 
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Starch,  1021,  1023 

corn,  1021 

glycerite,  374 

iodide,  soluble,  1871 
svrup,   1872 

iodized,  680,   1871 

potato,  1514 

test  solution,  1514 
Startin's  mixture,   1860 
Starwort,   1281 
State  Pood  and  Drugs  Acts, 

27 
.Stat  ice,   1305 

limonium,  1305 
Stavesacre,  13G0 

fluidextract,  560 

ointment,  1805 

tincture,  1875 
Steam  baths,  141 

boiler,  143 

coil,    145 

distillation,  1112 

distributor,  141 

kettle,  143 

on  trunnions,  144 

in  pharmaceutical  opera- 
tions, 141 

sterilizer,  Arnold,   1838 

superheated,     tempera- 
ture, Ml' 

under  pressure,  142 

without    pressure,  142 
Steapedn,  1892 
Stearate,  zinc,  838 

ointment,  1814 
Stearic    acid,    1236,    1246, 
1466 
coating,  1765 
rin,  1236,  1440,  1892 
Stearoptenes   from   volatile 

oils,  1159 
Steatins,  1831 
Stc.l  mixture,  1892 
Steers's  opodeldoc,  1887 
Sterculia  fluidextract,  581 
Sterculiacea3,   1422,   1436 
Sterilization,  1835 

and    ampuls,     questions, 
1847 

of  infusions,  452 

by    means    of    chemical 
agents,  1842 
Sterilized     distilled     water, 

309 
Sterilizer,    dry    heat,     1837 

steam,  Arnold,  1N3N 
Sterilizing  ampuls,    L846 

BurgioaJ    dressings,    1840 
Sterling,  II 

ointment  pot,  1815 
Stevens'  still,  173 

St .  ( iermain  tea,  459 
Stibio-kali  tartaricum,  1892 
Stibium,  932,  is'.>2 
Stili  dilubiles,    1795 

Still,  Cui-tninn's,  172 
( lames',  173 
Procter's,  171 
Remington,  17(> 
Stevens',  17.5 
top,  177 
Wiegand's,  172 

wine.   1090 


Stillingia,  1197,  1402 

fluidextract,  561 
compound,  588 

liniment,  1857 

sylvatica,  1197,  1232 

syrup,  compound,  350 
Stillingin,  1232 
Stills,  171 

vacuum,  154 
Stilus,  1892 

acidi    salicylici    dilubilis, 

1795 

Stipites     dulcamara;,     1892 

Stirrers  for  evaporation,  152 

St.    John    Long's    liniment. 

436 
Stock,   bouillon,    1562 

vaccines,  1461 
Stokes'      automatic      water 
still,  179 

expectorant.  369,  1882 

liniment,    436 

suppository  machine, 
1791 
Stomach  drops,  496 
Stomachic  tincture,  496 
Stone,  pumice,  706,  707 
Stopper    wrench,    656,    657 
Stoppered  funnel  tube,  166 

percolator,  290 
Storax,   1224 

calamita,   1892 

liquid,  1224 
Store  arrangement,   1566 

furniture,   1571 

plan,  1567 
Storesin,  1224 
Stoughton's  elixir,  1892 
Stovaine,  1087,  1698,  1847 
Stove,  coal  oil,  121 

electric,  126 

gasoline,  120 

hood,  158 
Stoves,  coal,  117 

gas,   121 
Strainer  and  frame,  227 

cotton    flannel,   227 

felt,   226 

Hippocrates'    sleeve,    226 

fOT    precipitates,    254 

prescriptions,    228 

woolen,  226 
Straining,  226 

carelessness  in,  228 

questions,  228 
Stramonii  semen,  1389 
Stramonium,    1353,    1422 

extract,    632 

pilular,  Mi 
powdered,  633 
Buidextract,  588 

ointment,   1810 

seed.    1389 

tincture,     His,    4«>2 
Strassburg     turpentine    oil, 

11. ".s 
Strawberry,  lim 
Strength    of  official    acids, 

658 
Strengthening  plaster,  Is- 1 

syrup,  1873 
Streptococcus  bacterin,]  (62 
Strolene,  995 


Strong     resorcinol      paste, 
1821 
wine,  1090 
Stronger    ammonia    wafer, 
784 
Orange   flower  water,   '-'M7 

pills,  iron,  quinine, 
strvchninc  and  arsenic, 
1754 

resorcinol  paste,  Lassar's, 
1S2I 

rose  water,  311 

tincture  of  iodine,  503 
Strontianite,  n24,  827 
Strontii  bromidum,  82  1. 
825,  973 

oarbonas,   824,  827,  977 

chloridum,  824 

chromas,  824 

hvdroxidum,  824 

iodidum,    824,    825,    973 

lactas,  825 

oitras,  825 

oxidum,  825 

salicylas,    824,    826,    973 

sulphas,  825 
Strontium,  Cod,  798,  824 

bromide,  824,  825 

carbonate.  824,  827 

chloride,  824 

chromate,  824 

hydroxide,  824 

iodide,  824,  825 

■lactate,  825 

nitrate.  825 

oxide,  825 

questions,  S2S 

salicylate,  824,  826 

sulphate,  825 
Strophanthi  tinctura  P.  I., 

492 
Strophanthin,  1265 
Strophanthinum,  973,  1265 
Strophantus.     1264,     1400 

biological    assay,    1554 

hispidus,  12t>4 

Kombe,  1264,  1265 

tincture,   492 
Strychni  semen.  P.  I.,  1340 

tinctura   P.   1..  486 
Strychnina,  974,  1340 
Strychninffi   glycerophos- 
phas,  977,  1343 

nitras,  974,  1342 

sulphas,  974,  1342 

valeras.  '.»77.  134,? 
Strychnine,   1340 

acetate  solution,    1344 

glyoerinophosphate,  134,? 
hydrochloride   solul  ion, 
315 

nitrate,  1342.  1M7 
pepsin  and  bismuth  elixir, 

417 
ami   quinine    valerate 

elixir.    IJH 
solution.  Hall's,  1344 
sulphate,  1342,  1847 
valerate.   1343 

elixir,    121 
Strychnos  ignatii,  1385 

aux-vomioa,  I 
Stylus,  1892 
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Stypteria,  1892 
Styptic  collodion,  429 

cotton,  981 

Pancoast's,  1871 
Stypticin,  1324 
Styptol,  1016 
Styracea;,  1422 
Styraciflua,  1231 
Styracin,  1224 
Styracol,   1012,   1698,  1892 
Styrax,  1224,  1404 

benzoin,  1223 
Styrol,  1224 
Styrone,  1892 
Subacetate,  cupric,  907 

lead,  cerate,    1801 
diluted  solution,  903 
solution,  902 
Subcarbonate,  bismuth,  946, 
947 

ferric,  862 
Subchloride,    mercury,    920 
Sub-committees,  U.  S.  P.,  28 
Subcutin,  1016 
Subgallate,  bismuth,  948 
Subiodide  of  sulphur,  696 
Sublamine,   1016,  1698 
Sublimate,    corrosive,    918, 

919 
Sublimates,  cake,  181 

powder,    182 
Sublimation,    139,    147 

of  benzoic  acid,  181 

crystals  by,  258 

questions,  183 
Sublimed  sulphur,  693 
Subliming  apparatus  (cake), 
181 
(powder),   182 
Subnitrate,  bismuth,  948 
Subsalicylate,  bismuth,  951 

mercuric,  926 
Subscription,  1594 
Substances,  organic,  978 
Subsulphate,     ferric,     solu- 
tion, 877 
Succata,   1892 
Succinic  acid,  1016,  1514 

dioxide,  1009 
Succinimide,   mercuric,  914 
Succinum,  1231 

oleum,  1S92 
Succinvl,  1016 
Succolata,  L892 
Succus  citri,  1099,  1434 
et  pepsinum,  1447 

limettas    cum    pepsino, 
I  117 

pomorum,  1100,  1434 
Buccussion,  0 1 6 
Buorate,  1892 
Sucrol,  1892 
Sucro4evuloee,  1037 
SucroM,  Utts,  1040 
Suet,  benzoinated,  1443 

mutton,  1442 

prepared,  1442 
Si i flit  us,  1893 
Siik'.'ir,  1040 

barley.  1041 
beet,  712 

cane,  103K,  1040 
coating,  1756,  1764 


Sugar,  crystal  A,  1041 
druggists'    dry    granular, 

lOiO 
fruit,  1037 
grape,  1038 
lead,  901 
milk,  1038,  1464 
mucoid,  1037 
pulverized  1041 
reactions,  1559 
sand, 1892 
for  syrups,  317 
Sugars  and  saccharine  sub- 
stances, 1037 
aromatic,  1042 
oil,  1710 
questions,  1047 
Suint,  712,  1892 
Suits'    pressure    percolator, 

295 
Sulphaminol,   1087,   1892 
Sulphanilic  acid,  1016,  1514 

test  solution,  1514 
Sulphas    Americanus    aus- 

tralis,  1892 
Sulphate,  aluminum,  848 
ammonium,  783,  1492 
aniline,  1492 

test  solution,  1492 
antimony,  933 
atropine,  1350 
barium,  824 
cadmium,  851 
calcium,  808 

exsiccated,  808 

test  solution,  1496 
cerium,  850 
chromium,  892 
cinchonidine,  1338 
cinchonine,  1338 
codeine,  1320 
copper,  907 

solution,  1559 
cupric,  907 

ammonium,  907 
test  solution,  1497 

test  solution,  1497 
ferric    ammonium,    861, 
1499 
test  solution,  1499 

basic,  solution,  877 

sulphate,  879 
ferrous,  874 

acid,  test  solution,  1499 

dried,  875 

exsiccated,  875 

granulated,  876 

precipitated,  876 

test  solution,  1499 
indigo,  759 
lead,  901 
lithium.  776 
magnesium,  803 

exsiccated,  798 
solution,  807 

manganese,  859,  1503 
mercuric,  914 
yellow,  913 
morphine,  1318 

nickel,  898 

potassium,   712,  734, 
1509 
test  solution,  1509 


Sulphate,  quinine,  1327 

silver,  1510 

test  solution,  1510 

sinapine,  1166 

sodium,  767 

sparteine,  1378 

strontium,  825 

strychnine,  1342 

uranous,  893 

uranyl,  893 

zinc,  839 
Sulphates,  tests,  692 
Sulphethylate,    barium, 
1083 

calcium,  1084 

copper,  1084 

potassium,  1086 

silver,  1086 
Sulphide,  allyl,  1168 

ammonium,  test  solution, 
1492 

antimony,  purified,  933 

cadmium,  851 

calcium,  808 
crude,  818 

dimethyl,  1105 

ferrous,  862,  1499 

hydrogen,    1501 
test  solution,  1501 

mercuric,  black,  914 

nickel,  898 

potassium,  714 

red  mercuric,  914 

sodium,  1513 

test  solution,  1513 

stannous,  899 

vinyl,  1105.  1110 

zinc,  832 
Sulphides,  691 

and  sulphur  compounds, 
1105,  1110 
Sulphite,  ammonium,  783 

magnesium,  799 

potassium,  714 

sodium,  exsiccated,  767 
granulated,  768 
Sulphites,  tests,  692  _ 
Sulphobenzoate    sodium, 

740 
Sulphocarbolate,  sodium, 
762 

zinc,  837 
Sulpno-carbolic   acid,    1014 
Sulphocarbonate,     potas- 
sium, 714 
Sulphocyanate,    potassium, 
714,  1509 
(est  solution,  1510 
volume!  ric     sol  ut  ion, 
tenth-normal,   1528 
Bulphocyanic  arid,  995 
Bulphocyanide,  allyl,  1167 

ammonium,  783 
Sulphonyl.  1068,  1698,  1892 
Sulphonetnylmetbane,1069, 

1698 
Bulphonethylmethanum, 

974,  106'' 
Bulphonmethane,  1068, 

1698 
Bulphonmethanum,    974, 

1068 

Bulphophenio  acid,  1014 
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Sulpho-salicylic  acid,    1514 
Sulpho-salts,  691 
Sulphovinatc,  sodium,  740 
Sulphovinic  acid,  1085 
Sulphur,  050,  091 

autimoniatum  fuscum, 

1892 
auratuin,  1892 
balsam,  1879 
compoundsand  sulphides, 

1105,  1110 
and    cream    of    tartar 

troches,  1732 
dioxide,  091 
flour,  093 
heptoxide,  091 
iodide,  696 

ointment,  1805,  1862 
liver,  714 
lotum,  693,  974 
milk,  694 
nigrum,  1892 
official  forms,  091 
ointment,  1810 
alkaline,  1813 
compound,  1813 
and  potassium  bitartrate 

troches,  1732 
praBcipitatum,  694,  974 
precipitated,  694 
questions,  700 
roll,  091 

ground,  093 
Btibiatum  rubrum,  1892 
subiodide,  696 
Bublimatum,  693,  974 
sublimed,  693 
trioxide,  091 
vivum,  1892 
washed,  693 
Sulphurated  antimony,  935 
lime,  818 

solution,  823 
oils,  1105 
petrox,  444 
petroxolin,  444 
potassa,  714 
zinc  paste,  1822 
Unna's,  1822 
Sulphuretted  hydrogen,  f>91 
Sulphuric    acid,    050,    668, 
691, 1514 
aromatic,  670 
diluted,  671 
fuming,  1514 
purified    and    concen- 
trated, for  tests,  1515 
tests,  692 

volumetric   solution, 
fiftieth-normal, 
L535 
half-normal,  1534 
normal,  1633 
tenth-normal,  1534 
anhydride,  (i'.tl 
Sulphuris  iodidum,  696 
Sulphurous  acid,  650,  091, 
1515 
tests,  692 
anhydride,  091 
Sulphydrate,  calcium,  808 

ethyl,  1085 
Sulphydric  acid,  1877 


Sumac  berries,  1098 
Sumach,  sweet,  1305 
Sumbul,  1132,  1422 

extract,   634 

fluidex  tract,  561 

tincture,  5 1 1 
Summer  savory  oil,  1159 
Sun  cholera  mixture,  368 
Sundew,   1227 
Superbine,   1389 
Supernatant  liquid,  252 
Supersaturated    solutions 

for  crystals,  258 
Superscription,  1592 
Support,  funnel,  1669 
Supports  for  percolators, 296 
Suppositor,  1794 
Suppositoria,   1782 

acidi  carbolici,  1786 
tannici,  1786 

belladonna?,   1786 

boroglycerini,  1785 

glycerini,  1 785 

iodoformi,  1786 

morphinae,   1 786 

plumbi  composita,  1786 
Suppositories,  30 1 ,  047, 1700, 
1782 

belladonna,   1786 

boroglycerin,  1785 

box,  1794 

carbolic  acid,  1786 

compressed,  1790 

dispensing,  1795 

gluten,  1021 

glycerin,  1785 

glycerinated  gelatin,  an- 
tiseptic, 1871 

iodine    and    ichthyol, 
1871 

iodoform,  1786 

lead,  compound,  1786 

morphine,  1786 

moulded,  1786 

phenol,   1786 

rectal,  1784 

rolled,  1786 

tannic  acid,  1786 

thymol,  1871 

urethral,    1784,   1794 

vaginal,  1784 

Wade's,  1871 
Suppository  box,  1794 

capsules,   1794 

machine,   1792 

mass  dipper,  1788 

mould,  Wirz,  1789 

moulds,  1788 

Welcome's,  1787 
Supracapsulin,  1695 
Suprarenal  gland,  biological 
assay,   1556 

glands,  desiccated,    1  I  V> 

Suprarenalin,  L696 
Suprarenale,  dried,  1449 
Suprarenalum  mooum,  1449, 

l  183 
Suprarenine,  l  1 19 

Surface  evaporation,  155, 
166 

Surgical  dressings,  sterilis- 
ing, 1840 

Surinam  quassia,   1361 


Suspended    percolator,   293 

(fiance's),  293 
Susscrofa.  1  138,  Mil,  1447 
Swallow  oil,  1887 
Swedish  Pharmacopoeia,  26 
Sweet  almond,  1236 
oil,  1237 

hark,   1189 

basil  oil,  1169 

birch  oil,  1 153 

cicely  oil,    1159 

clover,  yellow,  1276 

fern,  1305 

marjoram  oil,  1159 

orange  oil,  1115 
peel,   1115 
tincture,  471 

potato,  1022 

spirit  of  nitre,  385,  1064 

sumach,  1305 

tincture  of  rhubarb,  509 

violet  oil,  1159 

wine,  1090 
Sweetwood  bark,  1189 
Swertia  chirayita,  1270 
Swift's  H  mill,  200 

mill,  198 
Swiss  Pharmacopoeia,  26 
Sydenham's    antispasmodic 
mixture,  1859 

laudanum,  506,  1892 
Syenite,  707 
Sylvacrol,  1197 
Sylvestrene,  1218 
Syivite,  733 

Symbolic  characters  in 
Latin  prescriptions, 
1593 

formula,  33 
Symphytum  officinale,  1034 
Synanthrose,  1038 
Synonyms,  32 
Synthesis,  MM 
Synthetic  oil  anise,  1135 
of  cassia,  1140 

perfumery,  1114 
Syphon,   !_'_'  1 
Syringa  vulgaris,  1158 
Syringe,  glass,  249 

pipette,  'J  19 
Syrup,  325 

acacia,  326 

actaaa,  compound,  338 

althaea,  335 

ammonium    hypophoe- 
phite,  335 

anthelmintic.    1871 

anthemis,  IN7I 

aromatic,  325 

asafctida,  1871 

asarum,  compound,  336 

bay  berry,  1871 

hitter  almond,  325 

blackberry  fruit,  347 

bloodroot,  .*>  Is 

bottle.    1 

bromides,  336 
buckthorn  berries,  347 
calcium  hydrochlorophos- 

phatc,  337 

hydroxide,  325 

h\  |>. 'phosphite,  337 
iodide,  337 
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Syrup,   calcium   lactophos- 

phate,  328 

ami  iron,  338 

phosphate,   1873 
Canada  snake-root,  com- 
pound, 336 
cascara,    aromatic,  325 
chocolate,  1873 
chloral,  325 

cimicifuga,  compound,  338 
cinnamon,  339 
citric  acid,  326 
codeine.  339 
coffee,   1873 
cubeb,  1871 
cuisinier,  1892 
Dover's  powder,  344 
Easton's,  341 
eriodictyon,  aromatic,339 
ferric  hypophosphitc,  340 
ferrous  bromide,  1871 

chloride,  341 

iodide,  328,  872 

phosphate,  325 
figs,  1892 

compound,   342 
galls,  aromatic,  1872 
garlic,  334 
gillenia,  1872 
ginger,  334 
glucose,.  325 
glycyrrhiza,  342 
guaiac,  1872 
hive,  333 

hydriodic  acid,  327,  688 
hydrochlorophosphates, 

compound,  345 
hypophosphites,  329 

compound,    343 
iodohydrargyrate,    iron, 
1872 

potassium,   1872 
iodotannin,  343 
ipecac,  329 

and  opium,  344 
iron   and    manganese   io- 
dide, 3  40 

lactopbosphate,    341 
juglans,  compound,  1872 
krami'ria,  344 
lactucarium,  330 
laxative.   1872 
lemon,  325,  1872 
licorice.   342 
[hue,  325 

and  sodium  hypophos- 
phites, 33 
lobdia,    1873 
manganese  iodide,   1872 

phosphate,  1873 

Jiianna.  344 

morphine,  1N73 

and  acacia .  311 
nickel  bromide,  1873 
orange,  327 

(lowers,  327 
orgeat,  325 

pectoral,  Jackson's,  344 
percolator,  319 
phosphates,     compound, 
345 

Iron,     quinine     and 
strychnine,  341 


Syrup,    phosphates     with 

quinine  and  strychnine, 

345 
pipsissewa,   1873 
poppy,  345 

protochloride  of  iron,  341 
quinidine,  346 

bitterless,  346 

tasteless,  1337 
raspberry,   348 
red-poppy,  325 
rhamnus  cathartica,  347 
rhubarb,  331 

aromatic,  332 

spiced    332 
rose,  347 
rubus,  347 
saccharated  oxide  of  iron, 

342 
sanguinaria,  348 
sarsaparilla,     compound, 

332 
senega,  333 
senna,  333 

aromatic,  349 

compound,  349 
simple,  325 
sodium   hypophosphite, 

349 
soluble    oxide    of    iron, 
342 

saccharated  iron,  342 
squill,  332 

compound,   333 
starch  iodide,   1872 
stillingia,  compound,  350 
strengthening,  1873 
tar,  330 
terebene,  1873 
tolu,  333 
vanilla,  1873 
white     pine,     compound, 
346 
with  morphine, 346 
wild  cherry,  331 
yerba     santa,     aromatic, 

339 
Syrups,  301,  317 
official,  320 
by   percolation,   318 
preparation,  317 
preservation,  320 
questions,  379 
soda  water,   1873 
Syrupus  acacia',  321,  326 
aeidi  citrici,  321 ,  326 

livilriodiei,  321,  327, 
688,  974 
allii,  323,  334 
althaeas  323,  335 
ammonii  hypophosphitis, 

332,  335 
amygdalae,  325 

antiiiiaehiticus,   1872 

aromatious,  325 

asari  com  posit  us,  323,  336 

aurantii,  321,  327 
llorum.  321,  327 
bromidorum,  322,  336 

caleii    et    sodii    li\  poi  ihoS- 

phitum,  323,  33h 
chlorhydrophosphatis, 

337 


Syrupus  caleii  hydrochloro- 
phosphatis,      322, 
337 
hypophosphitis,    323, 

337 
iodidi,  323,  337 
lactophosphatis,      321, 
328,  974 
cum  ferro,  323,  338 
et  ferri,  338 
calcis,  325 

cascara}   aromaticus,  325 
chloral,  325 
cimicifuga    compositus, 

324,  338 
cinnamomi,  323,  339 
codeinas,  322,  339 
communis,  1892 
corrigens,  339 
diacodii,  1892 
domesticus,  1892 
empyreumaticus.  1892 
eriodictyi     aromaticus, 

324,  339 
ferri  bromidi,  1871 

et  mangani  iodidi,  323, 

340 
hypophosphitis,    324, 

340 
iodidi,    322,   328,    872, 

974 
lactophosphatis,      322, 

341 
oxydati  solubilis,  342 
phosphatis,  325 
protochloridi,  322,  341 
quininae  et  strychnina? 
phosphatum,       322, 
341 
saccharati         solubilis, 
323,  342 
ficorum  compositus,  324, 

342 
fuscus,  1892 
glucosi,  325 
glycyrrhiase,  323,  342 
hollandicus,   1892 
h\  ilrochlorophosphatum, 

345 
livpophosphitum,    321, 

329 
compositus,  323,  343 
iodotannicus,  324,  343 
ipecacuanha',  321,  329 

el  opii,  323,  344 
kramerisa,  323,  344 
lactucarii,  323,  330 
limonis,  325,  1872 
manna',  324,  344 
morphines  et  acacia1,  322, 

.'.II 
papaveria,  321,  345 
pectoralis,  344 
phosphatum  compositus, 
322,  345 
cum  quiiiina  et  strychc 
nina,  322,  345 
picis  liquidae,  321,  330 
pini    strobi     compositus, 
824,  346 
cum    morphina, 
322,340 
pmni  virginianee, 321, 33 1 
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Syrupus      quinidinae,     322, 

346 
rhamni    cathartica?,    323, 

347 
rhei,  321,  331 

aromaticus,  321,  332 

et  potassii  compositus, 

369 

rhrcados,  325 

ros-e,  :i_M,  347 

ruhi,  323,  347 

fructus,  324,  347 

idsei,  324,  348 
sanguinaria^,  324,  348 
sarsaparilla;    compositus, 

321,  332 
scillae,  322,  332 

compositus,  321,  333 
senega?,  321,  333 
senna?,  321,  333 

aromaticus,  324,  349 

compositus,  323,  349 
sodii  hypophosphitis,  323, 

349 
spina?  cervinae,  347 
stilliimiie  compositus,  323, 

350 
tolutanus,  322,  333 
ziiudberis,    322,    334 
Syrupy  glucose,  1038 

phosphoric  acid,  672 
System,  decimal,  45 
metric,  45 


Tabacum,  1389 
Tabellse,  1721 

Table,  alcoholometrie,  1056 
apothecaries'  measures,  44 

weights,  43 
approximate    measures, 

45 
atomic  weights,  650 
avoirdupois  weights,  43 
boiling  or  distilling  points 
of  official  substances, 
149 
points  of  saturated  sol- 
utions     of      various 
salts,  140 
British       Pharmacopceial 

waters,  311 
drop  equivalents,  77 
extracts,  612 
fluidextracts,  529 
gramme,  46 
honeys,  360 
Imperial  measure,  44 
liter,  46 
loss  in  powdering  drugs, 

1SS 

melting  i»>inis  of  official 

substances,  L32 
meter,  46 

metric     and     old     form 
equivalents,   50 

length,  46 

liquid  measure,   16 

weights,  46 
mucilages,  352,  363 
official     inorganic    acids, 

658 


Table,   solubility  of  official 
bu  bstt ances    in    water 
and  in  alcohol,  216 
solutions,   312,  315 
specific  gravities,  90 
syrups,  :VJl ,  325 
temperature   corrections, 

1059 
temperatures    for    sterili- 
zation, 1847 
of  super-heated  steam, 
1  12 
tinctures,  464 
troy  weights,  43 
vinegars,  603 
waters.   302,   311 
weight  and  Volume  rela- 
tion, 94 
wine  measure,  44 
wines,  513 
Tablespoonful     equivalent, 

45 
Tablet,  numbering,  1645 
saturates,   ITJA 
triturate  machine,   1721 
triturates,  1721 
Tablets,  301,  647,  1721 
bichloride,  1774 
compressed,  1765 

ingredients,  1772 
corrosive  mercuric  chlor- 
ide, poison,  1774 
sublimate,  1774 
junket,  1476 
Tabloids,  1892 
Tabular   crystals,   255 
Taffetas,  1892 
Talc,  798 
native,  707 

powder,    borosalicyiated, 
1708 
compound,  1708 
purified,  707 
Talcum,  706 
powder,  708 
purificatum,  707,  974 
Tamarind,  1101 

electuary,  fuller's,  1852 
Tamarindus,   1101,  1430 

indica,  1101 
Tanacetin,  1210 
Tanacetone,  1108 
Tanacetum,  1210 

vulgare,  1159,  1210 
Tank,  glass,  Appert,  261 
Tannalbin,   1305,   L698 
Tannate,   bismuth,  944 
pelletierine,  1366 
quinine,  1333 

troches,    1731 

Tannic  acid,  I2°5 
glycerite,  374 
ointment,  1806 
suppositories,  1786 
test  solution,  1515 
troches,  1728 

Tannigen,  L306,  1698 

Tannin.   1  295 

diaoetyl,  1306 

glycente,  37  1 
Tannin-formaldehyde,  1305 
Tannoform,  ins7,  1306 
Tannopin,  1698 


Tansy.  1210 

oil,   1  I.V.i 

ilum,  660 
Tape-worm  remedy,  1867 

Tapioca,  II 
Tar,  989 

birch,  glycerite,  1855 
coal,  994,  995 

colorless,  1009 

purified,  L009 

solution,  996 
glycerite,  378 
infusion,  1856 
mixture,    367 
oil,  birch,  rectified,   1154 

juniper,  991 

mixture.  367 

rectified,  990 
ointment,  1810 

compound,  1812 
pine,  989 
petrox,  444 
petroxolin,    444 
solution,  alkaline,  990 
syrup,  330 
water,  1856 
wine,    518 
Taraktogenos  Kurzii,  1244 
Taraxacin,  1263 
Taraxacum.  1262,  1400 
elixir,  compound,  422 
extract,  634 
fluidextract,   562 
officinale,  1262 
Tare  can,  1641 
Tartar,  Tl'.t 
cream,  719 
crude,  1092 
emetic.  932,  933 
oil,  1887 
salt,  722.  1891 
Tartaric  acid,  1094 

test  solution,  1515 
Tartarus,  1892 
boraxatus,  1892 
natronatus,  1892 
tartarisaius,  1S92 
vitriolatus,  1892 
Tartrate,    ammonium    and 

potassium,  7S3 
antimony  and  potassium, 

>>33    . 
antimony!  potassium,  933 
bismuth.  944 
cupric,  ''07 

b  ii  solution.   1  I!I7 

volumetric  solution, 

alkaline.  1518 
iron  and  ammonium.  861 

and  potassium    s<>\ 
manganese,  855 
potassium,  714 

and  ammonium.  713 

and  sodium,  ~2u 
sodium,  7  M 

neutral,  i 

solution,  1513 

zinc.  833 
Tartrated    antimony.  933 

Taste,  volatile  oils,  1  l  in 
Tasteless  and  odorless  solu- 
tion ammonium  valerate, 
I  sns 
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Tasteless    syrup   of   quini- 

dine,  1337 
Taurocholic  acid,  1465 
Taxus,  1281 

baccata,  1281 
Tea,  breast,  459 
marsh,  1281 
oil,  1159 

marsh,  1159 
Paraguay,  1305 
St.  Germain,   459 
tonic,  1873 
worm,  1873 
Tea  berry  oil,  1153 
Teacupful  equivalent,  45 
Teas,  301,  458 
Teaspoonful  equivalent,  45 
Teel  oil,  1241 
Tegeneria  domestica,   1481 
Tellurium,  650 
Temperature  corrections, 

table,  1059 
Templinoil,  1158 
Tenaculum,  227 
Tension  of  vapors,  150 
Tenth-normal,  V.S.,  1485 
barium    hydroxide    volu- 
metric solution,  1519 
bromine  volumetric  solu- 
tion, 1519 
hydrochloric    acid    volu- 
metric solution,  1560 
iodine    volumetric    solu- 
tion, 1521 
oxalic     acid     volumetric 

solution,  1522 
potassium    dichromate 
volumetric    solution, 
1522 
hydroxide     volumetric 
solution,  1525,  1560 
permanganate    volu- 
metric solution,  1527 
sulphocyanate  volu- 
metric solution,  1528 
silver  nitrate  volumetric 

solution,  1529 
sodium      chloride      volu- 
metric solution,  1531 
thiosulphatc    volumet- 
ric solution,  1532 
sulphuric  acid  volumetric 
solution,  1534 
Terbium,  660 
Terebene,  1216 

syrup,  1873 
Tercbenum,  974,  1216 
I  erebinthina,  1218,  1432 
canadensis,  1231 

eocta,  1802 
laricis,  1218,  1432 
Terene,  996 
Terpane  group,  1104 
Terpen©*,  not,  1106 
oxidised,  1216 
true.  1  i"l 
unofficial,  1 1 67 
Terpin  hydrate,  1217 
elixir,   422 
and  codeine,  422 
diacetyl  morphine, 
133 

Terpin. -.,1,  11  or,.  HOC,  11  17 


Terpini  hydras,  974,  1217 
Terpinol,   1231 
Terra  cariosa,  1892 
foliata,  1892 
mincralis,  1892 
tartari,  1892 
fullonica,   1892 
fullonum,  1892 
japonica,  1892 
ponderosa,   1892 
sigillata  alba,  1892 

rubra,  1892 
silicea  purificata,  708,  974 
Terraline,  1893 

emulsion,  1854 
Tersulphate,  iron,  solution, 

879 
Test,  arsenic,  1539,  1540 
Bettendorf's,  1541 
zinc,  1515 
heavy  metals,  1541 

volatile  oils,  1541 
paper,  congo  red,  1559 
lead  acetate,  1502 
mercuric  bromide,  1503 
solution,  albumen,  1491 
ammonia,   1491 
ammonium  chloride, 
1491 
molybdate,  1491 
polvsulphide,  1492 
sulphide,    1492 
aniline  sulphate,  1492 
arsenic    acid,    concen- 
trated, 1493 
standard,   1539 
azolitmin,   1493,   1536 
barium    chloride,    823, 
1494 
hydroxide,  823,  1494 
nitrate,  823,   1494 
bromine,  1495 
cadmium    chloride, 

1495 
calcium  chloride,   1496 
hydroxide,  1496 
sulphate,  1496 
chlorine,   1496 
cobaltouschloride,  1497 
cochineal,  1497,  1536 
congo  red,  1497,  1536 
cupric  acetate,  1497 
ammonium  sulphate, 

1497 
sulphate.    1497 
tartrate,  1497 
diphenylamutt,  1498 
ferric  chloride,  1499 
ferrous  sulphate,   1499 

acid,   1499 
fuchsin-sulphuroua 
acid,    1500 

gelatin,  1600 
gold  chloride,  L600 
diluted,  L600 
hematoxylin,    1601, 

L637 
hydrated  chloral,  1601 
hydrogen    sulphide, 

'  L601 
Indigo  carmine,  1601 
[odeosin,  1601,  1537 
iodine,   L601 


Test     solution,  iodo-brom- 
ide,  1501 
lead  acetate,   1502 
alcoholic,  1502 
basic,  1502 
litmus,  1502,  1537 
magnesia  mixture,  1502 
magnesium     sulphate, 

1503 
manganese  sulphate, 

1503 
mercuric  bromide,  alco- 
holic, 1503 
chloride,  1503 
nitrate,  1503 
potassium    iodide, 
1503 
alkaline,  1503 
mercurous    nitrate, 

1503 
methyl  orange,  1538 

red,  1538 
naphthylamine  (alpha) 
hydrochloride,  1504 
oxalic  acid,   1506 
palladou3      chloride, 

1506 
phenol disul  phonic  acid, 

1507 
phenolphthalein,  1538 
phloroglucinol,  1507 
picric  acid,  1507,  1515 
platinic    chloride,    956, 

1507 
potassium     carbonate, 
1508 
chromate,  1508 
dichromate,  1508 
ferricyanide,  1509 
ferrocyanide,  1509 
hydroxide,   1509 
alcoholic,   1509 
special,   1509 
iodide,  1509 
permanganate,  1509 
sulphate,  1509 
sulphocyanate,    1510 
pyrogallol,    alkaline, 

1510 
rcsorcinol,  1510 
rosolic  acid,  1539 
silver    ammonium    ni- 
trate, L610 
nitrate,  1610 
sulphate,    1510 
sodium  acetate,  1510 
bisulphite,   1">1 1 
bitartrate,  1611 
carbonate,  1511 
cobaltie  nitrite,  1512 
cyanide,  1512 

hydroxide,  1512 
hypobromite,  L612 

nitntprusside,    1512 
phosphate,   L518 
phoaphotungstate, 
1513 

sulphide,     1518 
tartrate.   1518 

thiosulphate,  1518 
stannous  chloride,  i">l  1 
add,   1514 
saturated,  i~>i  I 
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Test,  solution,  starch,   1514 
sulphanilie  acid,  1514 
tannic  acid,  '1515 
tartaric  acid,  1515 
trinitrophenol,  1515 
solutions,  1490 

and  reagents,   1490 

Testing  a  balance,  61 
and    tests,    pharmaceuti- 
cal,   questions,    1489 
pharmaceutical,    1484 

Tests,     aluminum   salts, 
842 
ammonium  salts,  782 
antimony  salts,  932 
arsenic    and    its    salts, 

936 
bismuth  salts,  943 
borates,  704 
boric  acid,  704 
bromides,  684 
bromine,  684 
cadmium  salts,  851 
carbonates,  703 
cerium  compounds,  849 
chlorates,  679 
chlorides,  679 
chromium  salts,  891 
clinical-,  1557 
cobalt,  899 

copper  compounds,  907 
general,  1539 
gold  salts,  956 
hypophosphites,  698 
iodides,  686 
iodine,  686 
iron  salts,  860 
lead  compounds,  900 
lithium  salts,  776 
magnesium  salts,  798 
manganese  salts,  854 
mercury  compounds,  912 
nickel  compounds,  898 
phosphates,  698 
phosphoric  acid,  698 
platinum  salts,  956 
potassium  salts,  712 
questions,  932,  1489 
silicates,  706 
silver  salts,  908 
sodium  salts,  739 
sulphates,  692 
sulphites,  692 
sulphuric  acid,  692 
sulphurous  acid,  692 
through  solubility,  214 
tin  compounds,  890 
zinc  salts,  831 

Tetanine,  1481 

Tetanus  antitoxin,  1456 
concentrated,  1457 
dried,  1458 
globulins,  1457 

Tetrabioses,  1038 

Tetraborate,  sodium,  748 

Tetrachloride,  carbon,  lust, 
l  196 

Tetraohlor-methane,    108 1 

Tetrahydro  be  tanaphthy la- 
mine,  1016 

Tetrahydroparaquinanisol, 
1016 

Tn  raiodofluorcsccin,  1537 


Tetra-iodo-phenolphtha- 
lein,   1013 

bismuth,  1011 
Tetraiodpyrrol,  1 
Tetra-metnyl-mono-nitro- 

thioninchloride,  150 1 
Tetraoxymethylanthra- 

quinone,  1283 
Tetronal,  1087,  1893 
Tetroses,  1037 
Tetroxide,  antimony,  932 

trichromic,  891 
Tetter  ointment,  1863 
Teucrium,  1210 

marum,  1210 
Texas  snakeroot,  1183 
Thaleichthys  pacificus,  1481 
Thalline,  1016,  1391 
Thallium,  650 
Thanatol,  1012 
Thea  sinensis,   1159,   1371, 

1374 
Theatrical  cold  cream,  1851 
Thebaicum,  1893 
Thebaine,  131.") 
Theine,  1371,  1391 
Theobroma     cacao,     1243, 
1375,  1391 

oil,  1243 
Theobromine    sodio-sali- 

cylas,  974,  1375 
Theobromine,    1375,    1386, 
1391 

sodio-acetate,  1698 

sodio-salicylate,     1375, 
1698 
Theophyllina,   974,    1374 
Theophylline,  1374 
Theoretical   pharmacy,  25 
Theory    of    emulsification, 

1664 
Therapeutical  incompatibil- 
ity, 1695 
Therapol,  1893 
Theriaca,  1893 

andromachi,  1893 
Thermine,  1893 
Thermodin,  1016 
Thermometer,  auxiliary,  1 29 

for  boiling  points,   149 
Thermometers,    120 

clinical,   128 

for  boiling  points,  129 

graduation    of,    128 

numbering,    128 

rules  for  converting,  127 

standard,     1 28 

standardising,  128,  129 
Thiersch's  salicylic  mixture, 

I860 
Thigenol,  1698 
Thilanin,  1898 
Thiocarbamide,  allyl,  llf',7 
Thiocarbonate,  sodium,  eei- 

lulose,  980 
Thioool,  1016 
Thiocvanate,    potassium, 

1500 
Thioform,  1893 
Thiolin,  1893 
Thiolinio  acid,  1877 
Thiol, >,  1893 
Thiouic  series,  692 


Thiosinamine,  1169,  1893 
Thin  sulphate,  calcium,  808 
sodium,  768,   1513 
and  silver,  740 
test  solution,  1513 
volumetric   solution, 
t< -nth-normal, 
1532 
two-hundredth- 
normal,    1532 
Thiosulphuric  acid,  692 
Thioxydiphcnylarnine,  1087 
Third  preparation,  1873 
Thistle  top  funnel  tul>c,  166 
Thomas'  eye- water,  1855 
lotion  for  sore  nipples, 

1858 
mill,  200 

tonic  laxative  pills,   1866 
Thompson's  diarrhoea  pills, 
1864 
solution   of    phosphorus, 
609 
Thomson's  camphor  julep, 
1849 
compound   pills   of   iron, 

1865 
conserve     of     hollyhock, 

1851 
salve,  1868 
Thomsonian  number  six, 499 
Thorium,  650 
Thoroughwort,   1205 
Three  bromides,  elixir,  423 
Thuja,   1159,   1193,   1432 
fluidextract,  589 
occidentalis,    1159,   1193, 

1260,  1432 
oil,  1159 
Thujin,  1193,  1200 
Thujone,   1105,    1108,   1201 
Thujyl  alcohol,  1106 
Thulium,  650 

Thum's    scarlet    red    oint- 
ment, 1862 
Thvmacetin,     1016,     1087, 

1893 
Thvme,  1124 
fluidextract,  589 
oil,  1125 
ThymeleacesB,  1422 
Thymohydroquinone    di- 
methyl    ether,    1105, 
1109 
Thymol,    97 1.    1105,    1109, 
112n,   1126,  1406 

inhalation,   1856 
iodide,  1 1 26 
mixture.  I860 
spray,   117 
suppositories,    1871 
Thymolis     iodidum,     '.'71, 

1126 

Thymolol,  1898 
Thymus,  U34,  1  128 

gland    (desiccated  I,    l  IM 

serpyllum,  1 121'. 

vulgaris,  112  t.  1125,  1126 
Thyroglobulin,  1  i">o 

Thyroid  glands,  desiccate,!, 

1450 

Thyroideum   siccum,    1450, 
14S3 
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Thyroids,  dried,  1450 
Tiglate,  geranyl,  1105 
Tile,  pill,  1740 
Tilia,  1210 

amerieana,  1210 
Tilting  demijohn,  1582 
steam  kettle  with  stirrer, 
141 
Tin,  650,  898,  899,  1515 
compounds,   tests,  899 
oleate,  1246 
questions,  928 
salt,  899 
Tincal,  749,  1893 
Ti net ura  aconiti,  464,  469 
aetherea?,  495 
aloes,  464,  465,  469 

et  myrrhae,  467,  496 
alstonia?,  468 
amara,  467,  496 
antiperiodica,  466,  497 

sine  aloe,  466.  497 
arnica?,  464,  470 

radicis,  468 
aromatica,  467,  497 
asafcetidae,  464,  470 
aurantii  amari,  464,  471 

duleis,  465,  471 
belladonna?  foliorum,  464, 

471 
benzoini,  464,  472 

composita,  465,  472 
berberidis,  468 
bryonia?,  466,  497 
buchu,  468 

cacti  grandiflori,  467,  498 
calendulae,  467,  498 
calumbae,  464,  473 
cannabis,  464,  473 

indicae,  473 
cantharidis,  464,  474 
capsici,  464,  474 

et  myrrhac,  467,  499 
caramellis,  466,  499 
cardamomi,  464,  475 
composita,     464,     465, 
475 
cascarilla?,  468 
castorei,  1874 
chiratae,  468 
chloroformi  et  morphinse 

composita,  468 
ehnifugs,  ir,7,  499 
cinchona,  464,  476 

composita,  466,  476 
cinnamomi,  405,  477 
oocci,  468 

cocculi  Indici,  466,  499 
oolcbici  seminis,  404,  477 
OOnii,  1874 
"'in,  506 
erexn,  166,  500 
cubebse,  167,  500 
datura  Beminum,  468 
delphinii,  166,  500 

digitalis.    184,  478 

episcopalis,  1852 
ergots  ammoniata,    l<>7, 
MO 

fcrri  aoetatia,  1874 
chloridi,  K.i.  47".  869, 
076 

ffitherea,   466,   501 


Tinctura  ferri  citro-chloridi, 
467,  501 
malatis  crudi,  502 
pomata,  466,  502 
gallse.  467,  502 
gambir    composita,    464, 

466,  479 
gelsemii,  464,  479 
gentiana?  composita,  464, 

465,  480 
guaiaci,  465,  480 

ammoniata,  465,  481 
composita,  467,  502 
hamamelidis,  468 
hellebori,  1874 
hiera,  1893 
humuli,  467,  502 
hydrastis,  465,  481 
hyoscyami,  464,  482 
ignatia?,  466,  503 
iodidi,  464,  482 

decolorata,  466,  504 
fortior,  467,  503 
ipecacuanha?  et  opii,  467, 

504 
jalapa?,  467,  504 

composita,  467,  505 
japonica,  1893 
kaladana?,  468 
kino,  464,  483,  505 

et  opii  composita,  466, 
505 
krameriae,  467,  505 
lactuearii,  465,  483 
lavandulae     composita, 

464,  465,  484 
limonis  corticis,  465,  484 
lobelia?,  464,  485 

aetherea,  468 
lupulinae,  1875 
matico,  468 
melampodii,  1893 
moschi,  464,  485 
myrrhae,  465,  485 
nucis  vomicae,  464,  486 
oliveri  corticis,  468 
opii,  464,  486 
ammoniata,  468 
camphorata,   464,   465, 

487 
crocata,  466,  506 

P.  I.,  506 
deodorati,  Oil,  488 
paracoto,  467,  506 
passiflora,  467,  507 
pectorahs,  460,  507 
persionis,  466,  507 

composita,  4ti7,  508 
phyBOstigmatis,  464,  488 
picrorhizs,  468 
piiiipinclla',  407,  508 
podophylli,  468 

Indici,  468 
pruni  virginianse,  468 
Pulsatilla,  466,  508 
pyrethri,  405,  489 
quassia),  466,  189 
quillajae,  487,  509 
quinine,  468 

ammoniata,  468 
rhei,  166,  490 
aquoi  i.  166,  509 
aromatioa,  466,  490 


Tinctura   rhei   duleis,   467, 
509 

et  gentian©,  406,  510 

et  senna,  1875 

vinosa,  519 
sabal  et  santali,  467,  510 
sanguinariae,  464,  491 
saponis  viridis  composita, 

435 
srillse,  464,  491 
senegae,  468 
sennae  composita,  468 
serpentaria?,  467,  510 
stramonii,  464,  40,s,  492 
strophanti,  404,  492 
sumbul,  467,  511 
thevaica,  1893 
tolutana,  465,  493 
Valerianae,  465,  493 

ammoniata,  465,  494 
vanilla?,  467,  511 
veratri  viridis,  464,  494 
viburni  opuli  composita, 

467,  511 
zedoaria?  amara,  512 
zingiberis,  465,  495 
Tinctura?,  461 

herbarum  recentium,  496 
medicamentorum  recent- 
ium, 496 
Tincture  aconite,  469 
aloes,  469 

and  myrrh,  496 
alstonia,  468 
antacrid,  1893 
antiperiodic,  497,  1893 

without  aloes,  497 
arnica,  470 

root,  468 
aromatic,  497 
asafetida,  470 
Asiatic,  1874 
astringent,  1874 
belladonna  leaves,  471 
benzoin,  472 

compound,  472 
berberis,  468 
BestuschefT's,  501,   1893 
bitter,  496 

orange  peel,  471 

black  hellebore,  1874 

bloodroot.  491 

bryonia,  497 
buchu,  468 

burdock   seed,    1874 

calabar  bean,  488 
cad  us  grandifloria,  498 
calendula,  498 
calumba,  473 
cannabis,  473 

indica,  ethereal,  1874 
cantharides,  474 

ethereal,  [871 
capsicum,  474 

and  myrrh.  499 

caramel,  499 
cardamomi  475 
compound,  475 

ease.uilla.  468 

castor,  IS7 1 
ohiretta,  468 
chloroform  and  morphine 

compound,  468 
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Tincture,  cimicifuga,  499 
cinchona,  476 

compound,  476 
cinnamon,  477 
cocculus  Indicus,  499 
cochineal,  468 
colchicum,  ethereal,  1874 

seed,  477 
conium,  1874 
coto,  506 

crude  malate  of  iron,  502 
cubeb,  500 

<  thereal,  1874 
cudbear,  507 

compound,  508 
datura  weds,  468 
deodorized  opium,  488 
digitalis,  478 
Dover's  powder,  504 
ergot,  ammoniated,  500 
ethereal,  495 
ferrated  extract  of  apples, 

502 
ferric  acetate,  1874 

chloride,  479,  869 
ethereal,  501 

i  it rii  chloride,  501 
fresh  drugs,  496 
galls,  aromatic,  1874 
gambir,  compound,  479 
gelsemium,  479 
gentian,  compound,  480 
i ,  495 
ten,  1874 

Beal,  481 
green  soap,  433 

compound,  435,  1874 
with  tar,  1874 
guaiac,  480 

ammoniated,  481 

compound,  502 

De wees',  502 

ethereal,  1874 
hamamelis,  468 
henbane,  481 
hops,  502 
Iluxham's.  iv;c; 
hydrastis,  481 
hyoscyamuB,  482 
ignatia,  503 

compound,  1874 
Indian  podophyllum,  468 
iodine,  482 

Churchill's,  503 

decolorized ,  504 

ethereal,  1875 

stronger,  503 
iodoform  compound,  1875 
ipecac  and  opium,  504 
iron  acetate,   1874 

bitter.  IS75 

jalap,  504 

compound,  505 
Jamaica  ginger,  495 

kaladana,  468 

kino,  483 

and  opium,  compound. 
505 

compound,  505 
krameria,  505 
lactucarium,  483 

larkspur,  500 

lavender,  compound,  484 


Tincture,  lemon  peel,  484 
lobelia,  485 

el  liereul,  468 

lupulin,  1875 

matieo,  468 

musk,  485 

myrrh,  485 

nutgall,  502 

nux  vomica,  486 

Oliver's  bark,  468 

opium,  4<S6 
acetated,  1875 
ammoniated,  468 
camphorated,  487 
with  saffron,  506 

pale   catechu   compound, 
479 

paracoto,  506 

passion  flower,  507 

pectoral,  507 

pellitory,  489 

physostigma,  488 

picrorhiza,  468 

pimpinella,  508 

podophyllum,  468 

Pulsatilla,  508 

purgative,  1875 

pyrethrum,  489 

quassia,  489 

quillaja,  509 

quinine,  468 

ammoniated,  468 

rhubarb,  490 
aqueous,  509 
aromatic,  490 
and  gentian,  510 
and  senna,   1875 
sweet,  509 

saffron,  500 

sanguinaria,  491 

saw  palmetto  and  santal, 
510 

senega,  468 

senna  compound,  468 

serpentaria,  510 

simulo,  1893 

squill,  491 

Btavesacre,  1875 

stomachic,  496 

stramonium,  468,  492 

strophanthus,  492 

sumbul,  51 1 

sweet  orange  peel,  471 

table,   Mil 

tolu,  493 

turmeric,  1539 

valerian,  493 

ammoniated,  494 

vanilla,  511 

veratnim  viriile,  494 

viburnum,  compound. 51 1 
Warburg's,  4'>7 

without  aloes,  497 
wild  cherry,  168 

zedoary,  hitter.  512 
compound.  5  I  2 

Tinctures,  301,  161 

assayed,  modification  for. 
163 

general  formulas,  163 
Tinne  1  copper  runnel,  28 1 
Tinstone,  899 
Titanium,  650 


Title,  botanical,  33 
official    English,   .',1 
Latin,  i".» 
Tobacco,  i 

cutter,     189 

Indian,  1378 

ointment.  1863 

wine,    1876 
Todd,  potion,    1866 
Toisons  solution,  1560 
Tolene,  1222 
Tolpbite,  1893 
Tolu  balsam,  1221 

is  for  lozenges,  1728 

coating,  1764 

cough  mixture,  1861 

syrup,  333 

tincture,  493 
Toluene,  995,  1515 
Toluifera  Balsamum,  1221 

Pereirse,  1222 
Toluol,  985,  1515 
Tolypyrin,  1893 
Tolysal,  1893 
Tongaline,  1893 
Tongs  for  crucibles,  138 
Tonic,  hair,   1875 

laxative  pills,  1866 

pills,   1866 
Ait  ken,   1754 

tea,  1873 
Tonka  oil,  1245 
Tonquin  musk,  1462 
Tonquinol,    1893 
Tormentil,    1305 
Tormentilla,  1305 

erecta,    1305 
Torrefaction,  138 
Torsion  balances,  68 

counter  scale,  70 

prescription  balance,  69 
Tous-les-mois,  1893 
Tower  pound.  ■!_' 
Townsend's  mixture,   1 86 1 
Toxalbumins.    14Ms 
Toxicodendric  acid,  1281 
Toxicology,  -'•"> 
Toxitabelke    hydrargyri 

ehloridi     corrosivi,     975, 

1774 
Toxophore,  1  152 
Tragacanth,  1028 

glycertte,  378 

gunij  1028  _ 

mucilage,  354 
Tragacantha,   1028,  1410 
Trailing  arbutus,   1305 
Tralles  hydrometer,  86 
TranquQhsing  balsam,  o02 
Transfer  pipettes,  1516 
Traumatic  balsam,  lsT'.t 
Tiaumaticine,    1893 

Trays  for  desiccating,  is"> 

Treacle.    1893 

Venice,    Lj 
Tree  bark,  fringe,  1270 
Trefoil,  marsh,  l_'7^ 

shrubby,  1193 

TrehiM.i.  I  - 
Trehalose,  I 
Triaeid      stain,       I'.hrlieh's, 

1661 
Tribii 
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Tribromhvdrin,  1169,  1893 
Tribromide,  allyl,  1169 
Tribromocarbolate    of    bis- 
muth,  1016 
Tribromphenate,    bismuth, 

944 
Tribromphenol,   1016 

bismuth,  1016 
Trichloracetic     acid,     988, 

1557 
Trichloraldehyde,  1078 
Trichlormethane,  1080 
TrichJorphenol,  1016 
Trichromic  tetroxide,  891 
Triclinic  octahedron,  257 

prism,    257 
Triethvlamine,  1481 
Trifolin,   1278 
Trifolium,  127S,  1430 

fibrinum,  1893 

fluidextract,  589 

pratense,   1278 
Trigonella    fcenugrsecum, 

1035 
Tri-iodides,  Henry's,  1893 
Triiodomethane,  1082 
Trillin,   1232 
Trillium,  1208,  1430 

erectum,  1208 

fluidextract,  589 

pendulum,  1232 
Trimethylamine,    1087, 

1481,  1893 
Trimethylbenzene,    1010, 

1084 
Trimetric,  or  rhombic  sys- 
tem, 256 
Trimorphous,  255 
Trinitrine,  1248 
Trinitrophenol,  975,  1002 

saturated    aqueous    solu- 
tion, 1557 

test  solution,  1515 
Trional,  1069,  1698,  1893 
Trioses,  1037 
Trioxide,  antimony,  932 

arsenic,  937,  1493 

incompatibility,    1676 

chromium,  891,  892 

disulphur,  691 

phosphorous,  697 

sulphur,   091 
Trioxymethylanthraqui- 

oone,  1283,  1288 
Trioxymethylcne,   1077 
Trip,  1893 

Tripalmitate,  glyceryl,  1236 
Tripnenin,  loio 
Triplet  pills,  I75J 
Francis',  1751 
Trisaccharides,  1038 
Trisulphide,  antimony,  933 

arsenic,  93] 

boron,  704 
Tritica,  1893 
Tritidn,  1047 
Triticum,  1046, 1404 

decoction,  458 

fluidextract.    562 
vulgarc,   1022 

Triturates,  tablet,  1721 

Triturating    with    a    loaded 

.  203 


Trituratio     elaterini,    203, 

1710 
Trituration,  202,  301,  647, 

1772 
elaterin,  1710 
Triturationes,    1710 
Triturations,  1710 
Troches,    301,    647,    1700, 

1723 
ammonium  chloride,  1729 
borax,  1875 
calomel     and     santonin, 

1731 
charcoal,  1730 
compressed,  1765 
cubeb,  1729 
cutting,  1725 
elm,    1732 
gambir,  1730 
magnesia,  1875 
peppermint,   1730 
potassium  chlorate,  1729 
quinine  tannate,  1731 
santonin,  1731 

and  calomel,  1731 

compound,   1731 
sodium  bicarbonate,  1729 
sulphur  and  cream  of  tar- 
tar, 1732 

and    potassium    bitar- 
trate,  1732 
tannic  acid,  1728 
Trochiscation,    208 
Trochiscator,   208 
Trochisci,  1723 

acidi  tannici,  1727,   1728 
ammonii    chloridi,    1727, 

1729 
antiacidi,  1727 
carbonis  ligni,  1727,  1730 
cretse,   1727 
cubebse,  1727,  1729 
ferri,  1727 
gambir,  1727,   1730 
ipecacuanha;,  1728 
magnesise,  1875 
menthse    piperitae,    1727, 

1730 
morphinse   et  ipecacuan- 
ha,   1728 
phenolphthaleini,    1727, 

1730 
potassii    chloratis,    1727, 

1729 
quininse    tannatis,    1727, 

1731 
santonini,  1727,  1731 

compositi,  1727,  1731 
sodii    bicarbonatis,    1727, 

172" 
sulphuris   et   potassii    bi- 

tailratis,  1727,  1732 
ulmi.   1727,  1732 
zingibrris,  1728 
Trochiacus    acidi    benzoici, 
1727 

carbolid,   1727 
Usmuthi     oompositus, 

1727 
catechu.  1727 
ferri  redact!,  1727 
auaiad  resintB,  I72H 
kino  eucalypti,  1728 


Trochiscus  kramerise,  1728 
et  cocaince,  1728 

mentholis        compositus, 
1728 

morphinse,  1728 

sulphuris,  1728 
Troemner's  mill,  199 

press,  272 

scale  for  weighing  liquids, 
67 
Tropacocaine  hydrochloride, 

1698 
Tropaeolin,  1016 

D, 1537 
Tropine,  1350 

group, 1311 
Trowel,  ointment,  1802 
Troy  pound,  42,  43 

weights,  43,  71 
True  digitalin,  1264 

terpenes,  1104 
Truncated  cube,  256 

octahedron,  256 
Trypsin,  1447,  1697,  1893 
Tube  bending,  162 

and  drawing,  163 

condenser  in  use,  170 

for  specific  gravity,  79 
Tubercle  bacilli,  1562 
Tuberculin,  1462 

Denys,  1462 

old,  1462 
Tuberculocidin,  1893 

"E,"  1893 
Tuberose  oil,  1159 
Tubes,  collapsible,  1816 

cutting    and     bending, 
162 

drawing,  163 
Tubulated  bottle,  1573 

and  quilled  receiver,  165 

retort,  161 
Tubulure,  161 
Tucom  oil,  1245 
Tuliptree  bark,  1281 
Tully's  mixture  of  iron  and 

conium,  1860 
Tumblerful,      equivalent, 

45 
Tumbler-shaped  graduates, 

74 
Tumenol,  1016,  1893 

powder,   1893 
Tumenolsulphonic  acid, 

1S77 
Tungstate,  sodium,  1513 
Tungsten,  650 
Tunnels,  233 
Turbeth  mineral,  1893 
Turionis  pini,  KS03 
Turkey  corn,  1383 
Turkish  geranium  oil,  1105 
Turlington's  balsam,  1893 
Turmeric,  1022 

paper,   L639 

tincture,  1539 
Turnera,  1204 

aphrodisiaca,  1204 

diffusa,  1204 
Turneracesi  1436 
Turner's  '••■rate,  1811,  1880 
Turntable  rinser,  1670 

Turpentine,  1218 
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Turpentine,  Canada,  1231, 
1496, 1562 
oil,  1157 
larch,  1218 
liniment,  434 
acetic,  436 
oil,  1215 

emulsion,  356 
Hungarian,  1157 
oxygenated,  1558 
rectified,  1216 
Strassburg,  1158 
spirits,  1215 
Venice,  1218 
Turps,  1893 
Tusche,  1893 
Tushy-stone,  1893 
Tussilago  Farfara,  1274 

leaves,  1274 
Tussol,  1016 
Tutia,  1893 
Tutty,  1893 

Twaddell's  hydrometer,  87 
Twine  holder,  1711 

reel,  1711 
Two-hundredth-normal 
sodium  thiosulphate  vol- 
umetric solution,  1532 
Type  formula  for  infusions, 
449 
process    "A,"    fluidex- 
tracts.  521,  529 
"B,"  fluidextracts,521, 

530 
"C,"  fluidextracts,  524, 

530 
"D,"  fluidextracts,  527 

531 
for  decoctions,  457 
fluidglycerates,  591 
tinctures,    "P"    and 

"M,"  463 
water,  305 
Typhoid  bacterin,  1462 

mixed, 1462 
Tyrotoxicon,  1481 

U 

Ulmacea,  1422 
Ulmus,  1029,  1422 

fulva,  1029 
Ultimate  analysis,  1486 
Ultramarine,  1893 
Ultra-microscope,  221 
Ultra-violet  ray,  1844 
Umbelliferae,  1422,  1436 

products,  1128 
Uncaria  gambir,  1305 
UncrystallizaUe  polysac- 
charides, 1038 
Unction,  1893 
Unguenta,  1801 
Unguentum,  1803,  1805 
acidi  borici,  1803,  1806 
gallici,  1862 
salicvlici,  1804 
tannic!,  1803.  1806 
aeonitiiuc,  1804 
iEgyptiacum,  1888 
antimonii,  I S6 1 
aqua?  rosae,  1803,  1806 
atropinae,  1804 


Unguentum        belladonna, 

L803,  1806 
calaminae,   1804,    1811 
calaminare,  1811 
camphone,  1803,  181 1 
cantharidis,    1804,    1861 
capsici,  1804 
cerussae  acetatse,  1893 
cetacei,  1804 
chaulmoograe,  1804 
chrysarobini   1803,    1807 
cocainae,  1804 
conii,  1804 
creosoti,  1804,  1861 

salicylatum   extensum, 
1832 
diachylon,  1803,  1807 
diapompholygos,    1893 
eucalypti,   1804 
fuscum,  1803,  1811 
gallse,  1803,  1807 

cum  opio,  1804 
glycerini  plumbi  subace- 

tatis,  1804 
hamamelidis,  1804 
hydrargyri,     913,     1S03, 
1807 

ammoniati,  1803,   1808 

compositum,  1804 

dilutum,913, 1803, 1808 

chloridi    corrosivi    ex- 
tensum, 1832 

iodidi  rubri,  1804,  1862 

nitratis,  975,  1803,1808 
dilutum,  1804 

ol.atis,  1804 

oxidi  flavi,  1803,  1809 
rubri,  1804,  1812 

subchloridi,  1805 
iodi,  1803,  1809 
iodinii  compositum,  1862 
iodoformi,  1803,  1809 
lanae  compositum,   1805 
matris,  1811 
mezerei,  1862 
myrobalani,  1805 

cum  opio,  1805 
myrrhae,  1893 
nervinum,  1893 
ophthalmicum,  1893 
paraffini,  1805 
phenolis,  1803,    1810 
picis   compositum,    1803, 
1812 

liquida,  1803,  1810 
potassii     iodidi,     1804. 

1812 
plumhi  earbonatis.  1805 

iodidi,  1804,  1812 

Bubacetatis,  1805 

quereinuin.   1893 

resina\  1805 

resorcini    compositum, 

1813 
resorcinolis  compositum, 

L803,  1813 

salicylatum    extensum, 

1832 
Boytodepmoum,  1893 
Btaphisagria,  I80S 
stramonii,    1803,    1810 
Bulphurifl,  1803,  1810 

alkalinuin,  1804,  1813 


Unguentum  sulphuris  rom- 
positum,  1804,  1813 
iodidi,  1805,  1862 

veratrinae.  1804,  1814 

zinci  carbonatis  crudi, 
1811 
extensum,  1832 
oleatis,    1805 
oxidi,  1803,   I8M 
stearatis,  1804,  1814 
Unicorn,  false, il275 

root,  1268 
Unit  of  capacity,  metric,  45 

of  length,  metric,  45 

of  weight,  metric,  45 
United     States     Dispensa- 
tory. 38 

Pharmacopoeia,  26 
Revision,  28 
Units,  capacity,  1516 
I  ninedicated     petroxolins, 

tin 
Unna  pencils,  1795 
Unna's  soft  zinc  paste,  1822 

sulphurated    zinc    paste, 
1822 
Unofficial    astringent    sub- 
stances, 1305 

fixed  oils,  1244 

glycerites,  374 

infusions,   456 

liniments,  431 

mixtures,  362 

oleates,  437,  1246 

serums,  1458 

spirits,   385 

terpenes,    1157 
Unona  odoratissima,  1158 
Upressit  pot,  1815 
Upright  steam  coil,  145 
Upward  filtration,  236 
Uralin,   1893 
Uralium,  1084,  1S93 
Uranii  nitras,  893,  975 
Uraninite,  893 
Uranite,  893 
Uranium,  650,  S54,  893 

nitrate,  893 

questions,  89  I 
Uranous  sulphate,  893 
Uranus,  893 
Uranyl,  893 

acetate,    - 

sulphate,  893 
Urasol,  1010,  1087 
Urea  and  quinine  chloride, 
1334 
hydrochloride,   1334 

carbamide,   l  Is l 

estimation,  1559 

nitrate,   1068 
Urethane,  1068,  1696,  1893 

phenyl,    1086 

Urethral    suppositori 

1784,  1794 
Urginea  maritime,  1363 

vinegar,  603 

Urieedin-st roschein,  Is'1 1 

Urine  examination,   re- 
agents,  1567 

Drinometer.   80 
and  jar  (Squibl 

Urobilin,    1 
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Urobilinogen,   1558 
Uropherin,  1894 
Urotropine,  1078,  1697 

salicylate,  1015 
Urson,  1300,  1305 
Ustilago,   1281 
Uva  ursi,  1259,  1304,  1402 
fluidextract,  563 


Vaccine,  antipest,  1461 

antiplague,  1461 

bubonic   plague,   Haff- 
kine's,  1461 

catarrhal,  1461 

hydrophobia,  1462 

Jennerian,  1459 

rabies,  1462 

smallpox,  1459 

virus,  1459 

glycerinated,   1459 
Vaccines,  autogenous,  1461 

bacterial,  1461 
sensitized,  1461 

hay-fever,  1461 

polyvalent,  1461 

stock,  1461 
Vaccinium      resinosum, 

1101 
Vacuum  apparatus,  153 

dryers,   154 

percolation,  526 

pump,  154,  240,  242 

stills,  154 
Vaginal  suppositories,  1784, 

1871 
Valeraldehyde,  1147,  1148 
Valerate,  ammonium,  793 
elixir,  401 

amyl,  1083 

bismuth,  944 

bornyl,  1105 

ethyl,  1085 

ferric,  862 

quinine,  1336 

and    strychnine    elixir, 
420 

sodium,  740 

strychnine,  1343 
elixir,  421 

zinc,  840 
elixir,  242 
Valerene,  1083 
Valerian,  1185 

fluidextract,  590 

tincture,   493 
ammoniated,  494 
Valeriana,  I  185,  1422 

officinalis,   1  186 
Valerianaces,  1  122 
Valerianate,  ammonium,793 

zinc,  840 
Valeridin,  1016 
Valeryldiethylamide,  1087 
Validol,  1898 
Vail.  865,  1734 

Valoid,  1894 

Value,    iodine    absorption, 
l :,  1 1 

saponification,  1544 
Valule,  I  vi  i 
Valve  funnel,  236 


Valyl,  1087 

Van  Swieten's  solution,  1870 

Vanadate,  ammonium,  1492 

Vanadium,  650 

Vance's  cream  for  chilblains, 

1851 
Vanier's  compound  syrup  of 

juglans,  1872 
Vanilla,  1145,  1432 

bean, 1145 

percolator,  294 

planifolia,  1145 

syrup,  1873     ■ 

tincture,  51 1 
Vanillin,   1142,   1145,   1146, 
1224 

elixir,  compound,  423 

essence,  compound,  1854 

spirit,  compound,  393 
Vanillin-ethylcarbonate, 

para-phenctidin,  1011, 

1085 
Vanillinum,  975,  1146 
Vanishing  cream,   1851 
Vapor  tension,  150 
Vaporization,  147 

questions,  159 
Vaporole,  1894 
Varec,  686 
Vaseline,  1253 
Vegetable  alkali,  1878 

cathartic  pills,  1753 
Venezuela     Pharmacopoeia, 

26 
Venice  treacle,  1893 

turpentine,    1218 
petrox,  445 
petroxolin,  445 
Vent  of  furnace,  117 
Venus,  1894 

crystals  of,  1S94 
Veratramarin,  1359 
Veratria,  1359 
Veratridine.  1389 
Veratrina,  975,  1359 
Veratrine,  1359,  1389 

ointment,  1814 

oleate,  439 
Vcratroidinc,  1391 
Vcratrum  album,  1391 

sabadilla,  1389 

viride,  1358,  1391,  1410 
fluidextract,  563 
tincture,  494 
Verbasei  Bores,  1034,  1434 

folia,  L034,  1  13  1 
Verbascum  plilomoides, 
in:;  l 

thapeiforme,  1034 

thapsus,  1034 
Verbena,  1277,  l  136 

fluidextract,  590 

bastata,  1277 

oil,  1159 
Verbenacese.  I  186 
Verdigris,  907 
\  ermilion,  91  1 
Veronal,  1009,  1084,  L698 
Veronica  virginica,  L293 
\  ervain.  1 due,  i  '-'77 
Vervain  a  balsam,  I  s'.>  I 

\  .  i  .    COai  M    powder,   207 
tine  powder,  207 


Vesicating  collodion,  428 
Vessels    for    crystallizing, 
261 
for    evaporating    liquids, 

152 
used  in  precipitation,  253 
Vest     pocket     prescription 
scale,  66 

Viburnin,  1186,  1232 
Viburnum,  1186 

Lentago,  1186 

opulus,       1186,     1232, 
1420 
elixir,    compound,    424 
fluidextract,  590 

prunifolium,  1186,  1400 
elixir,   424 
extract,  636 
fluidextract,  564 

tincture,  compound.    511 
Vichy  salt,  artificial,   1709 
effervescent,  1709 
with  lithium,  1709 
Vienna  powder,  1894 
Vigoral,  1894 
Vigo's  mercurial  plaster, 

1866 
Villate's  mixture,  363 
Vina  medicata,  512 
Vin  Mariani,  1894 
Vine,  passion,  1387 
Vinegar,  985 

aromatic,  604 

cantharidin,  603 

four  thieves,  1894 

Indian   squill,  603 

lobelia,  1875 

opium,  604 

raspberry,  1875 

sanguinaria,  1875 

squill,   604 

urginea,   603 
Vinegars,  301,  603 

medicated,    603 

table,  603 
Vinetine,  1380 
Vinolia  preparations,  1894 
Vinous  fermentation,  101'.) 
Vinum  adustum,  1894 

album,  1089 

aloes,    1876 

antimonii,  513,  514 
arontaticum,  1876 
aurantii,  519 

compoaitum,   513,  514 
carnis,  513,  515 

et  ferri,  513,  515 
colcliici  conni,  514.  515 

seminia,  513,  516 

fern.    513,    516 

amarum,  513,  516 
fraxini.   61  I,  517 
ipecacuanhas,  513,  517 

pepsini,    518,    518 

pieis.  513,  518 

pruni  Virginians,  511,  5IS 

ferratum,  513,  519 
quininffi,  51'' 
rhei,  1876 

compoaitum,  518,  519 
rubrum,  1089 
tabaci,  1876 
xericum,  518,  1092 
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Vinvl    sulphide,  1105, 

1110 
Viola  odorata,  1159 

tricolor,  1281 
Violet,  methyl  OB,  1504 
oil,  Bweet,  1  159 
pans,  6B,  1504 
Virgin  oil,  1238 
Virginia  lungwort,  1035 

snakeroot,   1183 
Virgin's  bower,  1210 

milk,  1894 
Viride  seris,  1894 
Viridine.  995 
Virus,  vaccine,  1459 
glyccrinated,  1459 
\  iceinicuin,  1459,  1483 
Viscose.  980 

Viscum  album,  1231,  1894 
Vitellin,  1481 
Vitis  vinifera,  1089 
Vitriol,  blue,  908 
elixir,  670 
oil,  1887 
Vitriolum  cupri,  1894 
Vleminckx  lotion,  823 
Volatile  alkali,   1878 
extractive,    soluble    in 
ether,    determination, 
1545 
liniment,  432 
liquids,   filtering,   237 
oil  of  mustard,  1167 
oils,  1104 

adulterations,   1111 
boiling  point,  1111 
color,  1110 
density,  1110 
heavy    metals    test, 

1541 
odor,  1110 

optical  activity,  1110 
pneumatic  process,  1114 
preparation,  1112 
questions,   1169,   1210 
refractive  index,  1110 
solubilities,    1111 
spirit,  393 
stearoptenes,  1159 
ointment,    1887 
Volhard's  solution,  1528 
Volkman's   antiseptic   solu- 
tion, 1868 
Volume    and    weight    rela- 
tions,  94 
specific,  92 
Volumetric       prescriptions, 
Kill 
solution,  barium  hydrox- 
ide,      tenth-normal, 
1519 
bromine,  tenth-normal, 

1519 
cupric    tartrate,    alka- 
line, 1518 
hydrochloric  acid,  half- 
normal,  1520 
normal,  1520 
tenth-normal,  1560 
iodine,    tenth-normal, 

1521 
oxalic  acid,   tenth-nor- 
mal, 1622 


Volumetric  solution,  potas- 
sium dichromate, 
tenth-normal,  1522 

hydroxide,    fiftieth- 
normal,    1525 
half-normal,    1524 
alcoholic,   1526 

hundredth-nor- 
mal,  1526 
normal,   \~>~S\ 
tenth-normal,  1525 

permanganate,  tenth- 
normal, 1527 
sulphocyauate,  tenth- 
normal, 1528 
silver    nitrate,    hun- 
dredth-normal, 
1530 
tenth-normal,  1529 
sodium  chloride,  tenth- 
normal, 1531 
hydroxide,    double- 
normal,  1531 
normal,  1531 
thiosulphate,    tenth- 
normal, 15.32 
two-hundredth- 
normal,  1532 
sulphuric  acid,  fiftieth- 
normal,  1535 
half-normal,    1534 
normal,  1533 
tenth-normal,  1534 
solutions,  1490,  1516 
Vouacapoua  araroba,  12i>4 

W 
Wade's  drops,  1894 

suppositories,  1871 
Wafer  capsules,  1716 
Wagner's  reagent,  1311 
Wahoo  bark,  1292 
Waiting      on      customers, 

1584 
Wall  fixtures,  1568,  1569 
Wallflower,  1169 
Warburg's  pills,  1752 
without  aloes,  1753 

tincture,   497 

without  aloes,  497 
Ward's  paste,  1850 
Warming  plaster,  1824 
Warner's  filter,  236 

gout  cordial,  1875 
Warren's     thymol     inhala- 
tion, 1856 
Wash,  black,  372 

bottle,   220 

camphor,    ammoniated, 
372 

Goulard's,   1894 

lead  and  opium,  372 

rag,  1894 

yellow,  372 
Washed  sulphur,  693 
Washes,  •  nn-st i< >ns.  381 
Washing  bottles,  1670 

continuous,  222 

crystals,  261 

by  displacement ,  _'_'_' 

precipitates,  254 
Waste,  .-oda.  7.v_* 
Water,  213,  651.  652 


Water,  ammonia,  783 
stronger,  784 

anise,  306 

avens,  1210 

baryta,  715 

bath,  140 

for  decoction,  456 
effervescent  salts,  265 

bitter   almond,   306 

bromide,  1  195 

camphor,  307 

carbolic  acid,  311 

chlorine,  682 

chloroform,  307 

cinnamon,  308 

cologne,  392 

creosote,     308 

crystallization,  260 
decrepitation,  261 
distilled,  308,  653 

Sterilized.    309 

fennel,  309,  1138 
glass,  707,  740 
hamamelis,  309 
heater,  125 
hemlock,  1138 
hydrogen,     oxygen     and 
inorganic    acids,    ques- 
tions, 676,  678,  679 
Javelle,  682,  683 
lead,  903 
lily,  1305 
lime,  809 
orange  flower,  306 

stronger,   307 
peppermint,  310 
phenolated,  311 
plantain,  1193 

oil,  1193 
pump,  239,  241,  244 
rose,  310 

stronger,   311 
sedative,  372 
sifting,  208 
soda,  7  Is 
as  solvent,  213 
spearmint,  310 
still,  Stokes',  179 
witch  hazel,  309 
:lass,  1894 
Watermelon  seed  oil,  1245 
Waters,  301,  302 
aromatic,   305 
by  distillation,  304 
306 
official     in     the     British 

Pharmacopoeia,  311 
preservation,  304 
-tions,  316 
Wax,  yellow,  1469 
white,  1470 

Lady,      dinner 
pills.  1750 
Wedel's  pectoral  powder, 
1867 

press,  276 
Wedgwood  crucibles.  137 

mortar  ami  pestle,  - 
Weed,  frost.   1205 

Jamestown,  l 

jitnson,    1- 

kill.  :  .  r87S 

Weighing,   60 
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Weight,  41 

and  volume  relations,  94 

equivalents,  metric,  50 

metric,  47 

for  percolator,  288 

unit,  metric,  45 
Weights,  ancient,  41 

apothecaries',  43 

atomic,  650 

avoirdupois,  43,  71 

cup,  71 

Imperial,  42 

mediaeval,  41 

metallic,  70 

metric,  72 

modern,  41 

origin,  4l 

prescription,  72 

troy,  43,  71 

wire,  aluminum,  73 
Weills's  powder  divider, 1715 
Wellcome's    suppository, 
1787 

urethral  suppository,  1794 
Well     tube     percolator 

(Squibb),  290 
Welter's  safety  tube,  167 
Westphal    specific    gravity 

balance,  89 
Whale  oil,  1481 
Wheat,  1022 
Whiskv,  3!S5,  1050,  1051 
WhitaU    Tatum    Co.'s  still, 

172 
White  agaric,  1226 

argol,  1092 

arsenic,  937 

ash  bark,  1274 
wine,  514,  517 

castile  soap,  1249 

copperas,  1894 

dextrin,  1032 

ferric  phosphate,  862 

flake,  1894 

gentian,  1193,  1883 

lead,  903 

liniment,  436 

liquor,  1894 

lotion,  715,  1858 

mustard,  1166 
oil,  1245 

nix,  1894 

oak  bark,  1303 

oil,  1125 

pearl,  1894 

permanent,  1894 

petrolatum,  1253 
petroleum  jelly,  1253 
pine  bark,  1230 
syrup,  compound,  346 

with  Tiinrphinc,346 
precipitate,  917 

ointment,  1808 
sandal  wood,  1181 
wax.  1470 
win'-,  L089 
White's     compound     iodo- 
form oinl  ment,  1862 
eubeb  mixture,  185° 
Whiting,  81  I 

Whit  wit  li's  nd  drops,   1852 
Whooping-cough    remedy, 
1867 


Wickless  blue  flame  coal  oil 

stove,  121 
Wide    mouth    furniture 

bottle,  1572 
Wiegand's  still,  172 

syrup    of    calcium    phos- 
phate, 1873 
of     manganese     phos- 
phate, 1873 
Wigger's  ether,  1085 
Wild  basil,  1128 

black  cherry  bark,  1164 
chamomile,   1194 
cherry,  1164 

fluidextract,   584 
infusion,  455 
syrup,  331 
tincture,  468 
wine,  518 

ferrated,  519 
with  cod  liver  oil  emul- 
sion, 359 
ginger,  1157 
indigo,    1379 
mustard,  1169 
radish,  1169 
yam  root,  1227 
Wilkinson's  ointment,  1813 
Willow,  1281 

herb,  1035,  1305 
Wilson's  benzoated  alkaline 

mixture,  1859 
Window  fixtures,  1567 
Wine,  aloes,  1876 
antimony,  514 
aromatic,  1876 
beef,  515 

and  iron,  515 
citrate  of  iron,  516 
colchicum   conn,   515 

seed,  516 
dry,  1090 
generous,  1090 
ipecac,  517 
iron,  516 

bitter,   516 
light,  1090 
measure,  44 
oil,  heavy,  1063 
orange,  519 

compound,   514 
pepsin,  518 
quinine,  519 
red,  1089 
rhubarb,  1876 

compound,  519 
rough,  1090 
sherry,  512,  1092 
sparkling,  1090 
still,  1090 
strong,  1090 
sweet,  1090 
tar,  518 
tobacco,  1876 
white,  L089 
ash,  517 
wild   eherrv,   518 

ferrated,  519 
Wineglaasful  equivalent,  45 

Wines,    301 

medicated,  512 
table,  513 

Wiutera,  1193 


Wintergreen  oil,   1 153 

spirit,  385 
Winter's  bark,  1193 

oil,  1193 
Wire  cage,  178 
for  sieves,  205 
weights,  73 
Wirz     suppository    mould, 

1789 
Witch    hazel,    extract,   dis- 
tilled, 309 
leaves,  1301 
water,  309 
Witherite,  823 
Wolfram,  1894 
Wolframate,  1894 

sodium,  1513 
Wood,  116 
alcohol,  994 
bitter,  1261 
charcoal,  703 
guaiac,  1221 
naphtha,  994 
oil,  1230 
sandal,  1181 
white,  1181 
WTooden     mortars     and 
pestles,  192 
stirrer,   153 
Wool  fat,  1441 

hydrous,  1442 
ointment,     compound, 
1805 
glass,  1500 

lead  acetate,  1502 
Woollen  strainers,  226 
Worm  condenser,  171 

tea,    1 873 
Wormseed,  American,  1193 

oil,  1187 
Wormwood,  1201 

oil,  1159 
Wound  balsam,  1894 
Wowrari,  1389 
Wrench,  stopper,  656,  657 
Wright's  stain,  1561 


Xanthine,  1473 
Xanthoproteic  acid,  666 
Xanthorhamnin,  1260 
Xanthorrhiza,  1389 
Xanthoxyli    fructus,    1209, 

ii;;  i 
Xanthozylum,  1198,  1420 

anierieanum,    119S,    1209 

Clava-Herculis,  1198, 
1209 

fluidextract,  564 
Xenon,  650 
Xeroform,  1016 
Xylase,  1037 
Xylene,  101(1,  1515,  1562 

Xylol,  986,  1016,  1515 


Yam  root,  wild,  1227 
yard,  42,  13 

\  .mow.   1209 

oil,  1209 
Yea.st,   1515 

fermentation  test,  1559 
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Yellow  arsenic,  1894 

butter,  1497 

cinchona,  1324 

compressed,  1050 

dock,  1304 

gentian  root,  1200 

iodide  of  mercury,  921 

jasmine  root,  1345 

jessamine,  1345 

lotion,  372 

melilot,  1276 

mercuric  oxide,  924 
ointment,  1809 
sulphate,  914 

mercurous  iodide,  921 
electrolytic  determi- 
nation, 1542 

mustard,  1166 

parilla,  1389 

Peruvian  bark,  1324 

root,  1389 

for  show  bottles,  1850 

sweet  clover,  1276 

wash,  372 

wax,  1469 
Yellowish  eosin,  1498 
Yerba  santa,  1195 

elixir  aromatic,  409 
fluidextract,  545 
syrup,  aromatic,  339 
Yew,  1281 
Yohimbine,  1389 
Yohimboa  bark,  1389 
Yolk,  egg,  fresh,  1475 
Young  fustic,  1883 
Ytterbium,  650 
Yttrium,  650 


Zanetti's  hydrometers,  S7 
Zea,  1209,  1428,  1894 

fluidextract,  591 

Mavs,  1021,  1209,1281 
Zedoaria,  1156,  1436 
Zedoary,  H56,  1436 

oil,  1159 

tincture,  bitter,  512 
compound,  512 
Zeiss  butyro-refractometer, 

1552 


Zeiss     immersion     refracto- 

meter,  1552 

Zimmerman's    decoction, 

1852 
Zinc,  650,  831,  1515 

acetate,  832 
mixture,   1558 

and  aluminum,  com- 
pound, 841 

for  arsenic  test,  1515 

blend,  831 

bromide,  832 

carlwnate,  cerate,  1850 
precipitated,  833 

chloride,  834 
paste,  1863 
solution,  885,  1558 

cyanide,  832 

dioxide,  832 

dust,  1516 

electrolytic  determina- 
tion, 1541 

ferrocyanide,  832 

flowers,  1894 

glycerojielatin,  firm,  1820 
soft,  1820 

iodide,  832 

and  iron,  compound  solu- 
tion, 842 

lactate,  832 

mull,  1832 

ointment,  1811 

oleate,  437,  832 
ointment,  1805 

oxide,  836,  1516 
ointment,  181 1 

paste,  1821 
Lassar's,  1821 
soft,  1822 

Unna's,  1822 

sulphurated,  1822 

Unna's,  1822 

peroxide,  832 

phenolsulphonate,  837 

phosphide,  832 

and    potassium    cyanide, 
832 

powdered,  1516 

questions,  ^51 

salicylate,  832 


Zinc,  salts.  ' 
stearatc,  838 

ointment,  1814 
sulphate,  KV> 
sulphide,  832 

solution,  1870 
Bulphocarbolate,  837 
tartrate,  832 
valerate,  840 

elixir,  424 
valerianate,  840 
Zinchsmol,  1894 
Zinci  aeetaa,  832,  975 
bromidum,  832 
carbonas  praBcipitatoa, 

832,  833,  975 
chloridum,  832,  K34,  !i75 
cyanidum,  832 
dioxidum,  832 
ferrocyanidum,  832 
iodidum,  832 
lactas,  832 

oxidum,  832,  836,  97.", 
phenolsulphonas,    832, 

837,  975 
phosphidum,  832 
et    potaasii    cyanidum, 

832 
salievlas,  832 
stearas,  832,   MS.  975 
sulphas.  832,  839,  <J7". 
sulphidum,  832 
tart  ras.  832 
valeras.   832,  840.  !17~> 

Zincum,  831,  832,  975 
Zingiber,  1 155,  l  124 

officinale,   1 1. ",.">,  1158 
Zingiberacea?,  1424,  1436 

products,  1154 
Zirconium,  650 
Zittmann's     decoction, 
milder,  458 
stronger,  458 
Zizyphus  vulgaris,  1035 
Zoology,  25 
Zootic  acid,  1894 
Zooticum,  189  I 
Zygophyllacea?,    1424,    1430 
Zvminc,  1894 
Z.  Z.,  1894 
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